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SUMMARY 

During 1974, Texas Instruments Incorpo rated performed a 

study to assess the feasibility of using meristic, morphometric, and bio

chemical characters as innate tags to segregate striped bass from various 

spawning rivers. Representative samples of the spawning populations of 

four Chesapeake tributaries (Potomac, Rappahannock, Choptank, and Elk 

Rivers) and the Hudson River were collected. Despite extensive sampling 

efforts in the Delaware River, only three striped bass were collected. Lab

oratory analyses provided data on 41 meristic and morphometric characters, 

45 protein characters, and 28 enzyme systems involving 52 genetic loci.  

Linear and quadratic disc riminant function analyses were employed to eval

uate the discriminatory power of the meristic and morphometri6 characters.  

The discriminatory power of the biochemical characters was evaluated with 

univariate techniques.  

Twenty-one meristic and morphometric characters were highly 

correlated with length and were rejected'from the character sets used in dis

criminant analyses. Two additional characters were highly cross correlated 

and similarly rejected from further analysis, as was the number of spines on 

the first dorsal fin (a constant in 849 of the 857 fish examined). The remain

ing 17 characters possessed discriminatory power, but the addition of more 

than 10 characters in a disc riminant function failed to provide additional 

separation.  

It was not possible to separate the spawning populations 'with

in Chesapeake Bay due to overlap of the character sets. The sa-mple values 

from the Chesapeake tributaries were pooled and entered in a disc riminant 

function with values from the Hudson River population. Four characters 
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(first aninulus to second annulus distance/focus to first annulus distance ratio, 

snout length/head length ratio, internostril width/head length ratio, and num

ber of scales along lateral line) provided maximum separation between Chesa

peake Bay and Hudson River striped bass. Disc riminant analysis with all fish 

collected in the study resulted in 80% correct classification of fish into the ap

propriate spawning populations.  

Protein and isozyme analyses have shown striped bass to be 

one of the most genetically homogeneous species ever studied. Of the 52 loci 

examined, only two were variant. The variant gene frequencies were low in 

all populations but were clinal. Isocitrate dehydrogenase was fixed in the 

Huds on River population; consequently, all variant alleles uniquely classified 

fish of non-Hudson origin. All fish classified as Hudson in the disc riminant 

analysis which possessed a variant allele were redefined as non-Hudson, and 

overall correct classification increased to 83%.  

An experimental design has been developed to sample the At

lantic f ishe ry f rom Cape Hatte ras to Maine and to gene rate an e stimate of the 

relative contribution of Hudson River striped bass to the Atlantic fishery.  

The spawning populations previously sampled will be sampled again to verify 

the discriminant functions. The Delaware and Roanoke River populations will 

be sampled to establish disc riminant functions for their respective spawning 

populations.  

A spatial and temporal stratified sampling design'will be em

ployed to collect a representative sample of the Atlantic fishery. Meristic, 

morphometric, and biochemical analyses will be performed on the collected 

fish. Disc riminant function analyses will be employed to assign a spawning 

origin to each fish, and an estimate of the relative contribution of the Hudson 

River population will be made.  
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SECTION I 

INTRODUC TION 

Most published work on striped bass, has concluded that the 

Chesapeake Bay system is the major contributor to the mid-Atlantic fishery 

(Merriman, 1941; Vladykov and Wallace,. 1952; Alperin, 1966; Schaefer, 

1968; Porter and Saila, 1969; and Raney, 1972). Recent challenges to those 

works (Clark, 1972, and Goodyear, 1974) have suggested that the Hudson 

River may also contribute significantly.  

Assessment of the relative contribution of Hudson River striped 

bass requires identification of individuals in the Atlantic fishery that origi

nated in the Hudson R iver. Studies by Raney et al (1953, 1954) demonstrated 

that meristic characters allowed separation of a high percentage (70-80%) of 

striped bass originating in the Hudson from those originating in the tribu

taries of Chesapeake Bay. Furthermore, several studies (Moller, 1966; 

Drilhan et al, 1967; Jamieson, 1967; Fugino, 1969; Morgan et al, 1973) have 

shown that biochemical characters allow identification of fish from various 

sources of origin.  

In February 1974, Texas Instruments began a study to deter

mine the feasibility of using biochemical, meristic, and morphometric char

acters as innate tags to identify striped bass subpopulations among the major 

spawning areas of the Hudson River and tributaries of the Delaware and Chesa

peake Bay systems.  

The study objectives were to 

e Identify a set of characters (innate tags) 
that would characterize a typical fish 
from each spawning area 
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" Formulate probability statements concern
ing the degree of certainty with which those 

character sets would identify the origin of a 

particular fish 

" Design a sampling regime to collect a rep

resentative sample of the Atlantic striped 

bass fishery which will facilitate assessment 

of the Hudson River contribution
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SECTION I 

ME THODS 

A. FIELD COLLECTION 

During the spring spawning season of 1974, 150 to 250 striped 

bass were collected f rom the spawning areas of each of the following: Rap

pahar.Lock, Potomac, Elk, Choptank, and Hudson Rivers (Figure II-i). Sam

plinig was restricted to the Delaware spawning grounds above the Chesapeake 

and Delaware Canal en trance to ensure that those striped bass collected were 

spawning in the Delaware'River rather than migrating to the canal, which was 

sampled as part of the Elk Rive r system, to spawn. Very little commercial 

fishing is directed toward stripe d bass in the Delaware River. Two commer

cial fishermen were employed to collect striped bass, but their efforts pro

vided only three specimens (two specimens were immature). Based on the 

hypothesis that striped bass, like salmon, home to their natal stream to 

spawn, an assumption was made that a sexually ripe striped bass collected 

in the spawning area of a particular river during the spawning season orig

inated in that river. Immature fish were occasionally collected but were not 

used in the study.  

All fish from the Chesapeake region were purchased from com

mercial fishermen. Specimens from the Hudson River were obtained from 

commercial fishermen and sampling by Texas Instruments. Various types 

of fishing gear were used to collect the specimens: pound nets in the Rappa

hannock, stake gill nets in the Potomac, haul seines in the Choptank, drift 

gill nets in the Elk, and stake and anchor gill nets i~n the Hudson.  

B. SPECIMEN PROCESSING IN FIELD 

A numbered jaw tag was attached, and blood, liver, and muscle 

tissue samples were obtained from each fish in the field for isozyme analysis.  
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Using a syringe,. 1 to 2 mit of blood was collected from the cardiac region, 

placed in a test tube, and centrifuged to separate the cellular and serum 

f ractions. The se rum was transfe rred to another. test tube. Both f ractions 

were stored on ice as long as 2 weeks while in the field and afterwards re

f rigerated in the laboratory at 40 OF until processed. A strip of muscle tis

sue excised from the region between the first and second dorsal fins across 

the lateral line and a lobe of liver tissue were placed in separate whirl pack 

bags and stored in liquid nitrogen until processed. The samples from each 

fish were labeled with the number of the jaw tag. The biochemical samples 

were processed at Johns Hopkins University by Dr. Dennis A. Powers.  

Scale samples for age and growth analysis were obtained from 

a key location above the lateral line bet ween the first and second dorsal fins.  

The scale samples were stored in labeled envelopes. Jaw tag number, sex, 

and state of maturity were recorded for each fish.. The fish were then pre.

served in 20% formalin and transferred to the Verplanck (New York) labora

tory where meristic and morphometric analyses were performed.  

C. SPECIMEN PROCESSING IN LABORATORY 

After approximately 1 month's storage in formalin, the fish 

were soaked from 1 to 2 days in water to reduce the preservation fumes prior 

to processing.. Thirty meristic counts and morphometric measurements were 

made on each fish. Scales along lateral line, scales above lateral line, scales 

below lateral line, scales around caudal peduncle, spines on first dorsal fin, 

and soft rays on the second dorsal and anal fins were enume rated in the man

ner prescribed by Hubbs and Lagler (1947). Formalin obscured the last two 

rays on the second dorsal and anal fins, causing the last three ray elements 

to appear as one; consequently, reported anal and second dorsal soft ray 

counts are one less than actual. For the left and right pectoral fins, all the 

rays including the rudiments were counted.  
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Gill rakers were enumerated on the first arch both excluding 

and including rudimentary rakers. A gill raker was considered complete if 

its height was greater than the diameter of its base; otherwise, it was con

sidered rudimentary. A gill raker straddling the arch was counted with the 

lower arm.  

Total length, standard length, snout length, length of upper 

jaw, head length, orbit to angle of preopercle length, length of orbital, in

terorbital width (least fleshy width), predorsal length, length of caudal pe, 

duncle., depth of caudal peduncle, length of base of second dorsal fin, length 

of first spine of second dorsal fin, length of -base of anal fin, and length of 

*first spine of anal fin were measured as prescribed by Hubbs and Lagler 

(1947). Fork length was measured from the most anteriorly projecting part 

of the he Iad to the deepest fork of the caudal fin. The internostril width was 

the least fleshy distance between the excurrent nares.  

Measurements of total, fork, and standard length were taken 

to the nearest millimeter on a fish-measuring board mounted with a metric 

rule. The remaining morphometric measurements were taken to the nearest 

millimeter with a pair of dividers and a metric rule.  

Three scales (non reg ene rated) were cleaned and mounted.  

Some scales were mounted wet between glass microscope slides. Most 

scales were mounted permanently on 6-in. x 3-in. x 0. 02-in, acetate strips 

with a heat press. Mounting specifications were: temperature of upper heat

ing plate, 220 0 F; temperature of lower heating plate, 180 0F; pressure, 6000 

psi; duration of pressing, 1 min Differences in measurements from the 

focus to the first and second annuli between wet mounts and acetate mounts 

were found to be nonsignificant (P =0. 95) with a paired t-test.  
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The mounted scales were placed on a scale projector that 

magnified the scale image 47. 5 times. Age determinations and measure

ments from the focus to the first and second annuli were made on the pro

jected scale image.  

D. ISOZYME ANALYSES 

Starch gel electrophoresis was employed to identify all pro

tein characters useful in disc riminating among striped bass subpopulations.  

Forty-five protein systems, including 16 serum proteins and hemoglobins, 

were examined. In addition, 28 enzyme systems involving 52 loci were elu

cidated (Table 11-1).  

E. ANALYTICAL PROCESSING 

The choice of characters to be used in segregating subpopula

tions of striped bass followed three stages of statilstical analysis: analysis of 

correlation between each character and length, discriminant analyses, and 

analyses of the effects of sex and time of capture on each character. Only 

specimens with a complete set of measures for the characters of interest 

were used in the discriminant analyses; all specimens were used in the other 

analyses.  

1. Correlation Analyses 

Spawning populations contain fish of all mature age classes.  

Sampling gear differentially captures the various age classes. Year-class 

strength and gear selectivity would cause bias if age-specific meristic and 

morphometric characters were used to characterize the population. Length 

is a good indication of age (Mansueti, 1961); therefore, all characters were 

correlated with length. The difficulties presented by year-class strength 

and gear selectivity were avoided by. eliminating from further analysis any 

character correlated with length above a minimal degree..
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Table II- I 

Enzyme Systems 

Enzyme System Abbreviation No. of Laci

a-napthyl acetate esterase 

a-napthyl butyrate esterase 

Serum esterase 

Phosphogi ucomutase 

Phosphohexosei somerase 

Isocitrate dehydrogenase 

Alcohol dehydrogenase 

Glucose 6-phosphate dehydrog.  

Alkaline phosphatase 

Acid phosphatase 

Glucokinase 

Glutamate dehydrogenase 

a-glycerophosphate dehydrog.  

6-phosphogl uconate dehydrog.  

Lactate dehydrogenase 

Superoxide dismutase 

Leucine aminopeptidase 

Fructose 1,6 diphosphatase 

Creatine kinase 

Adenylate kinase 

Aspartate aminotransferase 

Xanthi ne dehydrogenase 

Sorbitol dehydrogenase 

Glyceraldehyde 3 phosphate 
dehydrogenase 

Monoamine oxidase 

Malate dehydrogenase 

Peroxidase 

6-hydroxybutyrate dehydrogenase

a-nap-acetate-EST 

a-nap. but-EST 

ser-EST 

PGM 

PHI 

I DH 

ADH 

G6PDH 

ALK PHOS.  

ACID PHOS.  

GK 

GDH 

a -G PDH 

6PGDH 

LDH 

SOD 

LAP 

Fl ,6DiPhos 

CK 

AK 

AAT 

XDH 

SDH 

G3-P DH

MO 

MDH 

Per 

$OHbutDH

Total systems - 28 Total loci - 52
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A computer program for linear correlation analysis (BMDO3D, 

UCLA Biomedical Program) provided the. correlation coefficients between 

each character and fork length and also between every pair of characters.  

Data f rom each rive r we re analyzed separately. -A pooled co rrelation coef 

ficient was calculated by using the Fisher "z" transformation for each char

acter. The test for homogeneity of correlation coefficients (Steel and Torrie, 

1960) was used to determine if a pooled correlation coefficient was valid. A 

character was considered independent of length (i) if its pooled correlation 

coefficient indicated less than 5% variation attributable to length (r = 0. 224) 

or (ii), in cases where the pooled correlation coefficient was invalid, if the 

variation attributable to length in any river was less than 10% (r = 0. 316).  

If two characters were highly correlated with each other (r = 0. 70), then only 

the character showing a lower correlation with length was retained.  

2. Disc riminant Analyses 

Disc riminant function analysis provides a method of classify

ing individuals from a mixed sample into their respective subpopulations. A 

set of me ristic counts and miorphometric measurements from individuals of 

a subpopulation are used to determine a disc riminant function for that sub

po pulation. The number of disc riminant functions determined equals the 

number of subpopulations.  

In c la s sifying, a n ind ivid ual of unkno wn o rig in f rom a -mixe d 

population, the individual's values for these characters are applied to each 

.function. A posterior probability is determined for each function, which states 

the degree of certainty with which that function will identify the origin of the 

individual. .The individual is classified as belonging to the subpopulation for 

which the posterior probability is greatest. The term posterior probability 

refers to that probability based on the data, rather than, for example, a prob

ability obtained before the data are taken based on parameters of the underlying 

distribution.
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Two types of disc riminant functions are available: a linear 

disc riminant function and.a quadratic disc riminant function. The linear dis

c riminant analysis requires that the data come from multivariate normal 

distributions with common va rianc e-cova riance matrices within spawning 

populations to which individuals are classified and that each individual orig

inate in one of the spawning populations to which individuals are assigned.  

The quadratic discriminant analysis is more general and does not require 

common variance-covarianc e matrices within spawning populations. Tho rough 

treatments of linear and quadratic disc riminant analyses are found in Ander

son (1958) and Kendall and Stuart (1968) respectively.  

Three stages were involved in the disc riminant analyses: (i) 

disc riminant functions were determined for a randomly selected subsample 

of specimens; (ii) the validity of these functions was tested with the remain

ing independent sample of specimens; (iii) discriminant functions were deter

mined with the entire set of specimens.  

In the first stage, -100 specimens from the Rappahannock, Po

tomac, Elk, and Hudson Rivers and 50 specimens from the Choptank were 

randomly subsampled. The assumption of common variance-covariance ma

trices within the five rivers and within the Chesapeake and Hudson regions was 

tested with a chi-square statistic for those characters that fulfilled the corre

lation criteria. When the assumption was not satisfied on a particular set of 

characters, a smaller set of characters as determined from the stepwise lin

ear discriminant analys is program (BMDO7M, UCLA Biomedical Program) 

was tested. The stepwise linear discriminant analysis program, run for the 

five and then for the two regions, entered characters in the order of their dis

criminating potential, thus providing information on the importance of each 

character. The quadratic disc riminant program did not have this stepwise po

tential; therefore, the quadratic analysis was performed on various sets of 

characters in the order of importance in the stepwise linear disc riminant pro

gram. The quadratic discriminant analys is program was also run for five 

rivers and then for the two regions.
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After the disc riminant functions were established, each pro

gram reanalyzed the specimens of known origin which had determined the 

functions and classified these specimens into various subpopulations. The 

percentage of specimens misclassified provided a measure of the classifica

tion error inherent in the functions. This procedure provided the percentage 

of correct classification shown in the results.  

In the second stage, the remaining independent specimens 

were applied to the functions determined in the first stage to test their valid

ity. These disc riminant functions included only those characters that pro

vided virtually all of the disc riminating power. The final stage used the en

tire set of specimens to determine the coefficients of our final disc riminant 

f unctions.  

3. Sex and Time-of-Capture Analyses 

Extraneous variations in the final set of characters used in the 

discriminant analyses due to sex and time of capture within each river were 

investigated using univariate techniques. Mean and variances for each cap

ture period of a given sex and river were calculated for each discriminant 

character. Homogeneity of variance between capture periods within rivers 

and sexes was tested with Bartlett's test (Winer, 1971). When the assump

tion of -common variance was satisfied, the effect of time of capture was 

tested with analysis of variance; but, when it was not satisfied, the Kruskal

Wallis nonparametric analysis (Winer, 1971) was used. The effect of sex on 

a character was tested with a paired t-test for each river and the Chesapeake 

and Hudson regions.
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SECTION III 

RESULTS 

A. CORRELATION ANALYSES 

A total of 41 potential meristic and morphometric disc rimina

ting characters was generated (Table HII-i). The set of 41 characters was re

duced by those 21 highly correlated with length; i. e., those characters highly 

correlated with length were not entered in a discriminant function analysis.  

The scale ratio character (41) slightly exceeded the limits of 

correlation criteria for the Rappahannock and Potomac samples; however, it 

was retained because the Hudson River striped bass exhibited a compensatory 

growth strategy during their first 2 years and the Chesapeake striped bass 

did not, thus making it a potentially good discriminatory character.  

High correlations occurred between the snout/fork length (12) 

and snout/head length (13) ratios and between the internostril width-fork 

length (23) and internostril width/ head length (24) ratios, but characters 12 

and 23 had a higher correlation with length and therefore were removed.  

The number of spines on the first dorsal fin was nine in 849 of 

the 857 specimens (one had eight spines and seven had 10 spines); therefo re, 

character 7 was removed.  

B. DISCRIMINANT ANALYSES 

1. Analyses for Five Subpopulations 

A stepwise linear disc riminant analysis for the five subpopula

tions was performed on the 450 randomly selected specimens for the remain

ing 17 characters (1, 2, 3, 4, 5, 6, 8, 9, 13, 16, 24, 32, 35, 36, 38, 39, 

and 41). Fifteen specimens with an incomplete measure for character 41 were 
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Table III- I 

List of Characters Generated from Meristic Gounts 
and Morphometric Measurements 

ICharacter Code Character Description,
" l-LL 
* 2-AL 
" 3-BL 
" 4-ACP 
" 5-LP 
" 6-RP 
7- FDO R 

" 8-DOR 
" 9-ANL 
1 O-TL/ F 
11 -SL/F 
1 2-SNT/F 

*1 3-SNT/H 
14-UJAW/F 
1 5-UJAW/H 

*16..H/F 
1 7-OP/F 
18-OP/H 
19-ORB/F 
20-ORB/H 
21 -INO/F 
22- INO/H 
23-NOS/F 

*24..NOS/ H 
25-PDJOR/F 
26-CAUL/ F 
27-CAUW/CAUL 
28-CAUL/F 
29-BDOR/ F 
30-S DOR/ F 
31 -SDOR/BDOR 

*32-BANL/F 
33-SANL/F 
34-SANL/BANL 

*35-UGC 
*36-.UGR 
37- LGC 

*38-LGR 
*39-FA 
40-SA 

*41 -SA/FA

Scales along lateral line 
Scales above lateral line 
Scales below lateral line 
Scales around caudal peduncle 
Rays on left pectoral fin 
Rays on right pectoral fin 
Spines, on first dorsal fin 
Soft rays on second dorsal fin 
Soft rays on anal fin 
Total/fork length ratio 
Standard/fork length ratio 
Snout/fork length ratio 
Snout/head length ratio 
Upper jaw/fork length ratio 
Upper jaw/head length ratio 
Head/fork length ratio 
Orbit-preopercle/fork length ratio 
Orbit-preopercle/head length ratio 
Orbit/fork length ratio 
Orbit/head length ratio 
Interorbital width/fork length ratio 
Interorbital width/head length ratio 
Internostril width/fork length ratio 
Internostril width/head length ratio 
Predorsal/fork length ratio 
Caudal/fork length ratio 
Caudal width/caudal length ratio 
Caudal width/fork length ratio 
Base second dorsal fin/fork length ratio 
First spine second dorsal/fork length ratio 
First spine second dorsal/base second dorsal length ratio 
Base anal fin/fork length ratio 
Second spine anal fin/fork length ratio 
Second spine anal fin/base anal fin length ratio 
Upper arm gill rakers excluding rudimentary rakers 
Upper arm gill rakers including rudimentary rakers 
Lower arm gill rakers excluding rudimentary rakers 
Lower arm gill rakers including rudimentary rakers 
Focus to first annulus m~asure 
First annulus to second annulus measure 
First annulus to second annulus/focus for first annulus 
measure ratio

services groupIII - 2

Note: Those characters fulfilling the criteria of the correlation analysis 
(Appendix A) are designated by an asterisk preceding the character code.



included in the analysis for 17 characters but,. since these specimens ac

count for only 3. 3% of the sample size, their effect on the results was mini

mal. The variance-covariance matrices were significantly different at the 

99% confidence level among the five subpopulations for four or more ch ar

acters. A quadratic discrimninant analysis was performed on the 4, 5 and 10 

most important characters as determined by the stepwise linear disc riminant 

analysis. The, percentages of correct classification for the five subpopula

tions of the striped bass are shown in Table 111-2.  

Table 111-2 

Correct Classification of the Five Subpopulations 
by Linear and Quadratic Discriminant Analyses 

Percent Correct Classification 
Characters Character Codes Type of Overall Overall 

Entered (in order of importance) Analysis Hudson Rappahannock Potomac Choptank Elk Chesapeake Total 

4 41, 36, 13, 24 Linear 70.0 7.0 21.0 48.0 43.0 27.1 36.7 

Quadratic 69.0 15.0 18.0 48.0 52.0 31.1 40.0 

5 41, 36, 13, 24, 2 Linear 69.0 37.0 21.0 46.0 36.0 33.4 41.3 

Quadratic 68.0 28.0 21.0 52.0 54.0 36.9 43.8 

10 41, 36, 13, 24, 2, Linear 71.0 39.0 44.0 54.0 41.0 43.1 49.3 

3, 1, 16, 6, 39 Quadratic 71.0 57.0 33.0 74.0. 39.0 47.4 52.7 

16 41, 36, 13, 24, 2, Linear 70.0 45.0 45.0 54.0 33.0 42.9 48.9 

3, 1, 16, 6, 39, 8, 

4, 38, 35, 9, 32

The linear disc riminant analysis showed that addition of more 

than 10 characters did not improve the overall disc rimination among the five 

subpopulations. The quadratic discriminant analysis improved the overall cor

rect classification, but only a few percentage points. The low probability of 

correct classification within the Chesapeake region indicated that, based on 

the data available, discrimination between the four subpopulations was not 

possible for classification purposes.  
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2. Analysis for Two Regions 

The specimens used in the previous analyses from the four 

Chesapeake rivers were combined to form a: sample for the Chesapeake re

gion.* A stepwise linear disc riminant analysis for the Hudson and Chesapeake 

re .gions was performed for the same 17 characters. The variance-covariance 

matrices were significantly different at the 95% confidence level between the 

two regions for six or more characters. A quadratic disc riminant analysis 

was performed in a stepwise manner on the two through eight most important 

characters as determined by the stepwise linear disc riminant analysis. The 

percentages of correct classification for the subpopulations of striped bass 

from the two regions are shown in Table 111-3.  

Table 111-3 

Correct Classification of Hudson and Chesapeake Subpopulations 
by Linear and Quadratic Discriminant Analyses

services group111-4

Characters Character Codes Type of Percent Correct Classification 

Entered (in order of importance) Analysis Hudson Chesapeake Overall 

2 41, 13 Linear 71.0 72.9 72.4 

Quadratic 73.0 72.3 72.4 

3 41, 13, 24 Linear 76.0 75.1 75.3 

Quadratic 77.0 74.9 75.3 

4 41, 13, 24, 1 Linear 79.0 75.1 76.0 

Quadratic 70.0 77.1 77.6 

5 41, 13, 24, 1, 36 Linear 76.0 74.6 74.9 

Quadratic 79.0 74.3 75.3 

6 41, 13, 24, 1, 36, 39 Linear 77.0 75.4 75.8 

Quadratic 83.0 72.3 74.7 

7 41, 13, 24, 1, 36, 39, Linear 77.0 74.6 75.1 
16.  

Quadratic 86.0 74.9 77.3, 

8 41, 13, 24, 1, 36, 39, Linear 76.0 74.9 75.1 
16, 32 Quadratic 85.0 76.0 78.0 

13 41, 13, 24, 1, 36, 39, Linear 79.0 77.4 77.8 
16, 32, 8, 9, 35, 38, 5



When six or more characters were used, the assumptions of 

the linear disc riminant analysis were not satisfied and the quadratic dis

criminant provided better classification within regions. Both disc riminant 

techniques showed that four characters were the "best" discriminators be

tween the two spawning populations and that additional characters did not im

prove the overall discrimination between the Hudson and Chesapeake spawning 

striped bass.  

A new data file containing mature specimens with a complete 

set of measures for the four "best" disc riminant characters was created. A 

new random sample of 450 specimens was processed in linear and quadratic 

disc riminant analyses for these four characters. The percentages of correct 

classification for the Hudson and Chesapeake spawning populations were: 

Hudson_ Chspek Overall 

Linear 80.0 .80.0 80.0 

Quadratic 83.0 79.4 80.2 

The linear and quadratic disc riminant functions were: 

Linear for Hudson: 

F h= 12. 70508W + 1359.470.80X + 803.. 4764-9Y 

+ 10.95542Z - 691.81492 

Linear for Chesapeake: 

F =12.91537W + 1440.07970X + 737.84938Y 
c 

+8.69158Z -715.01360 
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Quadratic for Hudson: 

F h= -765. 792737 - (0. 090488W 2 + 3181. 385707X 2 

+ 4454. 296082y 2 + 2. 385884Z 2 + 4.428150WX 

- 0. 051704WY + 0. 199158WZ - 2661. 672704XY 

- 0. 034823XZ + 12.836756YZ) + 12. 796752W 

+ 1731.546908X + 954.514043Y + 21.529989Z 

Quadratic for Chesapeake: 

F =-693. 390444 - (0. 107606W2 + 2531.472727X2 

C 

+ 3719. 231750y 2 + 3. 191504Z 2 + 0. 313982WX 

2. 2.59715WY + 0. 028192WZ - 1704. 280787XY 

+ 2. 516731IXZ - 22. 544127YZ) + 13. 173173W 

+ 1341. 307945X +'716. 6Z91 58Y + 4. 562999Z 

whe re 

F = disc riminant score 

W = lateral line scale count 

X = snout/head length ratio 

Y = internostril/head length ratio 

Z = first annulus to second annulus/focus to first annulus 
measure ratio 

The validity of these functions was checked with an independent 

file of specimens which were not used in determining the function. The per

centages of correct classification for the Hudson and Chesapeake spawning 

populations were: 

Hudson Chesapeake Overall 

Linear 73.6 80.0 78.6 

Quad ratic 72.4 78.1 76.9
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The overall correct classification was lower than that for the 

specimens used to determine the functions, but the agreement between the 

two sets of data has shown that the techniques used were valid.  

The entire set of 857 specimens having a complete set of mea

surements for the four characters was processed in linear and quadratic dis

criminant analyses and the final disc riminant functions obtained. The per

centages of correct classification for the Hudson and Chesapeake spawning 

populations were: 

Hudson Chspek Ove rall 

Linear 77.5 78.5 78.3 

Quadratic 79.7 78.2 78.5 

The final linear and quadratic disc riminant functions were: 

Linear for Hudson 

F =11. 37071W + 1449. 33620X + 970. 99374Y 
h 

+ 4. 96371Z -676. 70158 

Linear for Chesapeake 

F =11. 55886W + 1517.,35630X + 919. 73629Y 
c 

+ 2.80536Z -698. 73614 

Quadratic for Hudson 

F h -725. 111712 (0. 084818W 2 + 2984. 908970X 2 

+ 3972. 379025Y 2 + 2. 297438Z 2 + 4. 281602WX 

-0. 475769WY +0A.'21288WZ -1912. 330302XY* 

-22. 722956XZ + 0. 689404YZ) + 11. 839444W 

+ 1729. 269530X.+ 943. 759217Y + 6. 963 189Z
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Quadratic for Chesapeake

F =-675.634936 - (0.094820W2- + 25'47.*820634X2 

C 

+ 3634. 695748Y2 + 2. 720402Z 2 - 0. 053239WX 

- 1. 786265WY + 0. 014482WZ - 1071.465753XY 

- 4. 935841XZ -15.112246YZ) + 11. 512824W 

+ 1442. 712280X + 923.493087Y + 1. 838425Z 

whe re 

F = discriminant score 

W = lateral line scale count 

X = snout/head length ratio 

Y = internostril/head length ratio 

Z = first annulus to second anxinulus/focus to first annulus 
measure ratio 

C. ISOZYME ANALYSES 

Isozyme analyses were completed following the completion of 

the multivariate discriminant analyses and were analyzed with univariate tech

.niques. Isozyme analyses have shown striped bass to be one of the most homo

geneous species ever studied. Of the 52 isozyme loci examined, only iso

citrate dehydrogenase (IDEI) and ci-glycerophosphate dehydrogenase (c-GPDH) 

were variant. Serum transferrin was also variant but was too labile to be 

used.  

Both variant enzyme systems showed clinal changes in gene 

frequency with latitude (Table 111-4). Although the gene f requencies we-re 

low, each population had a unique value. IEDH appeared to be fixed at a fre

quency of 1. 00 in the Hudson River population, while. its degree of variation 

increased in southern populations. For ci-GPDH, the degree of variation was 

greater in the Hudson River than in southern populations.  
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Table 111-4 

Gene Frequencies for Most Common Allele in Enzymes OL-GPDH and IDH

Fixation at the IDH locus in the Hudson River striped bass 

provided a mechanism to uniquely classify a fraction of fish as "non- Hudson' 

in origin. All specimens characterized with a variant IDH allele came from 

rivers other than the Hudson. Consequently, all fish classified as Hudson in 

the final disc riminant analysis and possessing a variant IDH allele were re

defined as fish of Chesapeake, and overall correct classification increased 

3%. Results from ct-GPDH can be used in a similar manner but the analyses 

are statistical and have not been performed.  

D. SEX AND TIME-OF-CAPTURE ANALYSES 

The effects of time of capture and sex on the final four dis

criminant characters are given in Tables 111-5 and 111-6 respectively and 

are coded as follows:

Equal 
Means 

Unequal

Variances 

Equal Unequal 

A C 

B D

The letters A and C indicate that, at the 95% confidence level, no significant 

difference occurred in a character's values between different capture periods 

or sexes within spawning populations.
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Ri ver Gene Fre uency 

ct-GPDH ODH 

Hudson 0.883 1.000 

Elk 0.910 0.945 

Choptank 0.932 0.977 

Potomac 0.976 0.966 

Rappahannock 0.983 0.944
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Table 111-5 

Effects of Time of Capture on Discriminant Characters 
within the Five Subpopclations 

Capture Periods . Characters (Coded) 
River Sex Analyzed 1l-LL 13-SNT/HL 24-NOS/HL 41-SA/FA 

Rappahannock Male 1, 2, 3 A D B C 

FemalIe 1 , 2, 3 A A B A 

Potomac Male 1, 2, 3, 4 A C A A 

Female 2, 3, 4 A A A A 

Choptank Male 1, 2, 3 A A A A 

Female 2 3 ?A A A 

Elk Male 1, 2, 3, 4 A B B A 

Femiale 3, 4 A A A B 

Hudson Male 1, 2, 3 C A C A 

Female 1, 2, 3 A A A A 

1A indicates equal variances and equal means 
B indicates equal variances and unequal means 
C indicates unequal variances and equal means 
D indicates unequal variances and unequal means 

Table 111-6 

Effects of Sex on Discriminant Characters within the 
Five Suibpopulations and the Chesapeake Regionl

services group1[1- 10

Characters (Coded) 

River l-LL 13-SNT/HL 24-NOS/HL 41-SA/FA 

Rappahannock A **B 

Potomac B C D D 

Choptank *A A A 

Elk A*** 

Hudson B A C B 

Chesapeake A C 0 B 

1A indicates equal variances and equal means 

B indicates equal variances and unequal means 
C indicates unequal variances and equal means 
o indicates unequal variances and unequal means 
*indicates that test could not be made since time of capture was 
significant for either male or female for that river

f-j 0 
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The time of capture was significant for characters within the 

rivers of Chesapeake Bay. In the final disc riminant analyses, these four 

rivers were pooled together and these differences were not critical.  

Significant character value difference occurred between male 

and female striped bass in each river and region, but the results are incon

clusive. Only the scale ratio character (41) had a significant difference with

in both the Hudson and Chesapeake regions. Since the disc riminant functions 

deal with a mean vector of character values rather than individual character 

values, the use of univariate techniques may produce misleading results.
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SECTION IV 

DISCUSSION 

Multivariate disc riminant analyses were applied tormeristic 

and morphometric characters, first and second year growth rates, and appro

priate transformations of those characters to assess the feasibility of using 

such characters to identify subpopulations of striped bass. A "best" set of 

characters was identified to characterize a typical fish from each sampled 

spawning area. That character set was established independent of size, sex, 

and. time of capture, producing the most gene rally applicable set of characters 

for fish in the Hudson and fish spawning in the Chesapeake area. It was not 

possible to segregate among striped bass sampled from the tributaries of 

Chesapeake Bay.  

Comparisons of linear and quadratic disc riminant functions 

produced similar results. when six or fewer characters were used. For more 

than six characters, the quadratic function produced better results because 

the assumptions of the linear models were not met. Four characters provided 

virtually all the discriminatory power contained in the character sets for fish 

of Hudson or Chesapeake origin; these characters were first annulus to second 

arinulus distance/focus to first annulus distance ratio; snout length/head length 

ratio; internostril width/head-length ratio; and number. of scales along-lateral 

line. The probability of correctly classifying a fish with four characters from 

a mixed population from the Chesapeake and Hudson subpopulations was 80%.  

The use of disc riminant function analysis with meristic charac

ters for separating populations of fish has been successful in numerous studies.  

Hill (1959) correctly classified 81% of shad into their respective Hudson and 

Connecticut River populations base d on six meristi c characters. Fukuhara 

et al (1962) correctly classified 77% of sockeye salmon into their respective 

Asian and North American populations based on seven meristic characters.
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Amos et al (1963) correctly classified 72%o of pink salmon into their respec

tive Asian and North American populations based on only three meristic 

characters. Most recently, Parsons (1972) contrasted autumn and spring 

herring, correctly classifying from 80. 6 to 86. 2% for autumn herring spawners 

and from 79. 4 to 90. 716 for spring herring spawners based on three meristic 

characters.  

The results for striped ba'ss compare favorably with those of 

previous stock discrimination studies in which meristic and morphometric 

characters were employed. However, there are potential limitations in using 

the results to assess the relative contribution of the Hudson River to the mid

Atlantic fishery.  

Fish at large in the fishery come from spawning areas other 

than those sampled in the current study. Indeed, striped bass spawn in most 

of the major rivers from Florida 'north to the Hudson (Raney, 1972). Results 

of tagging studies (Vladykov and Wallace, 1952; Alperin, 1966; Shaefer, 1968; 

Florence, 1974; Campbell et al, in preparation; and ongoing American Lit

toral Society programs) suggest that fish from all spawning sources north of 

Gape Hatteras utilize the entire coast north of their respective spawning areas 

to Maine. The relative contribution of all other spawning areas to the Atlan

tic fishery is unknown and undoubtedly will affect the probability of correctly 

identifying fish of Hudson River origin. Fish from any spawning population 

that has a significant overlap in the character sets with Hudson River fish 

w ill cause incorrect classification as a fish of Hudson origin, thereby in

flating the estimate of Hudson contribution. Consequently, to minimize the 

potential problems, the following steps have been taken: 

e The sampling regime for 1975 collections in the 
Atlantic fishery (see Section V for a full discus
sion) has been designed to maximize sampling 
efforts in -areas where fish of Hudson River origin 
are expected to provide maximum contribution. In 
addition, sampling will occur over the entire fishery 
f rom Cape Hatteras to Maine.
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" Samples of the spawning populations in the Roanoke 
and Delaware Rivers will be collected to provide 
specimens to characterize fish of these two other 
important spawning sources.  

" Samples from the spawning areas previously sam
pled during 1974 will be collected to verify past 
results.  

" Measurements of 10 useful meristic and morpho
metric characters will be made for all fish collected 
to allow identification of fish from sources other than 
those characterized in the current study.  

" Isozyme analyses will be performed for LDH and 
ct-GPDH in all fish collected.  

The biochemical genetic structure of striped bass is one of 

the most homogeneous ever studied. However, the fixation of IDH and the 

clinal nature of both IDH and a-GPDH provide discriminating power beyond 

the meristic and morphometric characters. IDH fixation allows unique "non

Hudson" classification of specimens with variant alleles. The clinal nature 

of enzyme frequencies, when extrapolated to more southerly populations, 

allows correct identification of a greater number of "'non-Hudson" fish origi

nating in the more southerly spawning area.  

In addition to morphometric, meristic, and biochemical analy

ses, a critical scale analysis has been performed at-the Universi-ty-of-Rhod-e 

Island (Taub, 1975). Scales from all striped bass collected during this study 

have been forwarded to the University of Rhode Island for analysis. Results 

from this study will be incorporated into the multivariate disc riminant func

tions.  

In summary, character sets have been established which char

acterize typical fish in the Hudson River and Chesapeake spawning populations.  

The p robability of co rre ctly identif ying a f ish f rom a mixed sample using
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those characters was 80-831o. The experimental design for sampling the 

Atlantic fishery and performing analyses on specimens colle cted from the 

fishery has maximized the probability of correctly classifying fish of Hudson 

River origin.
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-SECTION V 

1975 EXPERIMENTAL DESIGN 

Assessment of the relative 'contribution of the Hudson River 

striped bass population to the Atlantic fishery requires collection of striped 

bass samples representative of the composition of the fishery. The sampling 

regime must provide samples from the entire fishery and must consider the 

migratory nature of the striped bass. To fulfill the above objectives, a spa

tially and temporally stratified sampling design will be employed. Geographic 

stratification reduces variance and thereby provides more precise estimates 

of the composition of the populations within the geographic strata of interest.  

Furthermore, if the results warrant such analysis, stratification provides 

a precise estimate across strata (i. e. , the composition of the entire Atlantic 

fishery). Geographic strata are defined based on three criteria: 

" Stratification is based on the availability of 
accessory data useful for the objectives.  
Commerical catch data, in particular, are 
reported by state, and, strata generally are 
aligned along state boundries.  

" Stratification is based on real habitat dif
ferences which may lead to differences in 
the composition of the populations occupy
ing those habitats. The mouths of the 
Chesapeake and Delaware Bays, Cape Cod, 
and Long Island. are geographic barriers 
which may separate populations. Conse
quently, some strata are defined along 
geographic barriers.  

* Finally, stratification is based on area
specific gear use. In certain areas, due 
to regulation or habitat, the commercial 
fishery uses only one type of- gear (e. g. , 
the eastern Long Island Sound fishery has 
no pound nets,. and the New England fishery 
uses only hook and line).

V-l 
services group

V-1 services group



Figure V-i illustrates the- strata to be sampled during 1975.  

In general, state boundaries describe the strata. Since is is reasonable to 

assume that the majority of the Hudson River striped bass inhabit the areas 

adjacent to the mouth of the river, a greater number of finer strata are de

fined in the New York Bight and Long Island areas. Collections within strata 

will be taken from two to three substrata to assess the variation in the com

position of each stratum.  

Temporal stratification is necessary due to the migratory 

nature of the striped bass. The year is generally stratified into six 2-month 

periods to provide precise estimates of the composition of the populations of 

each stratum at various times of the year and to demonstrate potential changes 

in composition throughout the year. Due to the behavior of the striped bass, 

certain geographic-time strata will be unfilled (e.g. , striped bass do not f re

quent New England waters during the winter months). The sampling schedule 

is shown in Table V-1.  

Table V-i1 

Number of Fish To Be Collected Per Geographic Stratum 
and Per Time Stratum 

STRATUM JAN FEB MIAR APR .MAY JUN JUL. AUG SEP OCT NOV DEC 

I ,~-1 00 I 1O

VI I~~-1 00-I-1 O-.4---- 00-----1---1 Ot------4 

VII - 00----4-1 oo---4-1 0o-f--110 0------4-1 00-------- 0--]4 

Ix _i- 00 i __1o -0 0
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Figure V-i. Atlantic Sampling Strata
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In addition to coastal sampling, some collections will be made 

from spawning areas. The populations of the Roanoke and Delaware Rivers 

repre'sent potentially major contributors to the Atlantic fishery, and samples 

of the spawning populations will be collected to characterize those populations.  

Samples will be collected also from the spawning areas sampled in the cur

rent study to provide verification of the character sets.  

Collections in the field will be obtained primarily by purchase 

of fish from sport and commercial fishermen. Supplementary collections 

will be provided by TI fishing efforts. Haul seines and gill nets will be used 

in areas where commercial fisheries do not exist.  

Upon collection, all meristic and morphometric characters 

identified as having discriminatory power will be quantified in the field. Sub

sequently, the same analys es will be performed on a subsample of preserved 

fish. Scale samples will be taken for subsequent age and growth rate deter

minations in the laboratory, and a duplicate set of scales will be forwarded 

to the University of Rhode Island. Tissues samples will be collected, frozen, 

and forwarded to Dr. Powers at Johns Hopkins University for isozyme analy

ses.  

The character values obtained from the samples collected 

during 1975 will be entered in a multivariate discriminant function. The 

results of the function will identify the fish, within the associated probabil

ities, as typical of the Hudson River population o rthe Chesapeake Bay popu

lation or as atypical of either. All atypical fish will be classified as having 

an "other" source of origin.

V-4 
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APPENDIX A 

CORRELATION ANALYSIS RESULTS
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Table A-i1 

Correlation of Characters with Length of Fish, Chi-Square, 
Tests for Common Correlation, Average r and Average r z; 

(Sample Size in Parentheses) 

LOCATY 1-LL 2-AL 3-BL 4-ACP 5-LP 6-RP 

Rappahannock -. 13415 -. 00181 .02655 --. 10284 -.04050 .15531 
(156) (155) (156) (156) (156) (155) 

Potomac -.17709 - .09425 .22427 -.06833 -. 10157 -. 12718 
(202) (202) (202) (202) (202) (200) 

Choptank -.28069 .10958 .30464 -.18878 -.12453 .10497 
( 92) ( 92) (,92) ( 92) ( 92) ( 92) 

Elk .08586 .09268 .25270 .06399 .12097 .06038 
(250) (250) (250) (250) (249) (247) 

Hudson -.20834 -.03712 .09014 -.21198 .1469 .12265 
(192) (192) (192) (191) (190) (190) 

X2 15.296 5.200 8.708 9.772 12.442 9.256 

X.95 (4 d.f.) 9.49 9.49 9.49 9.49 9.49 9.49 

Average ra NV .00758 .17862 -NV NV .05264 

Average r2  .00006 .03190 .00277 

Percent variation 
attributable to 
lengthb m7.88 0.006 3.19 m4.49 m3.05 0.28 

LOCALITY 7-FDOR 8-DOR 9-ANL 10-TL/F 11-SL/F 12-SNT/F 

Rappahannock .03025 .10138 .05858 -.47612 -.00415 -.10800 
(156) (156) (156) (155) (156) (156) 

Potomac -.06530 .04804 .10569 -.56142 .08087 -.01862 
(202) (202) (202) (192) (202) (202) 

Choptank -.08734 .04758 .01142 -.68047 .45229 -.04859 
(92). (92) (92) (92) (92) (92) 

Elk --.05059 .J2824 .08920--.4-1851 -. 3-1458 -. 09549
(250) (250) (249) (250) (250) (250) 

Hudson -.00278 .06T14 .13127 -.31556 7.02330 .26452 
(192) (192) (192) (191) (192) (192) 

X21.335 1.019 1.085 19.392 28.006 15.342 

X.95 (4 d.f.) 9.49 9.49 9.49 9.49 9.49 9.49 

Average ra -.03329 .08281 .08887 NV NV NV 

Average r2  .00111 .00686 .00790 

Percent variation 
attributable to 
lengthb 0.11 0.69 '0.79 m46.30 m20.46 m7.00 

a. The letters NV designate that an average correlation coefficient 
is not valid.  

b. The letter m designates that the value shown is the maximum 
L variation attributable to length observed in any of the localities.
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Table A-i1 (Contd) 

LOCALITY 13-SNT/H 14-UJAW/F 15-UJAW/H 16-H/F 17-OP/F 18-OP/H 

Rappahannock .01099 -.39791 -.30694 -.21426 .40102 .50033 
(156) (156) (156) (156) (156) (156) 

Potomac -.06693 -.35304 -.39139 .06104 .52723 .43343 
(202) (202) (202) (202) (202) (202) 

Choptank .01366 -.38126 -.31288 -.12649 .33657 .33700 
(92) (92) (92) (92) (92) (92) 

Elk .13079 -.22254 -.23518 -.02266 .32014 .31169 
(250) (250) (250) (250) (250) (250) 

Hudson .23349 .06623 .00250 .08296 .08387 .01447 
(192) (192) (192) (192) (192) (192) 

X210.778 28.384 18.565 44.305 25.401 29.836 

X.95 (4 d.f.) 9.49 9.4.9 9.49 9.49 9.49 9.49 

Average ra NV NV NV NV NV NV 

Average r 

Percent variation 
attributable to 
lengthb m5.45 m15.83 m15.32 m4.59 m27.80 m25.03 

LOCALITY 19-ORB/F 20-ORB/H 21-INO/F 22-INO/H 23-NOS/F 24-NOS/H 

Rappahannock -.84533 -.84551 .64971 .69914 .07158 .15368 
(156) (156) (156) (156) (156) (156) 

Potomac -.93763 -.93304 .80519 .76958 .34512 .29886 
(202) (202) (202) (202) (202) (202) 

Choptank -.86556 -.87108 .77051 .73732 .00816 .07237 
(92) (92) ('92) (92) (92) (92) 

Elk -.83422 -.82746 .62664 .62864 .04339 .05802 
(250) (250) (250) (250) (250) (250) 

Hudson -.75906 -.77679 .46259 .37121 .04607 -.00862 

(192) (192) (192) (192) (192) (192) 

X255.385 .46.126 41.907 44.030 15.396 11.513 

X2 .95 (4 d.f.) 9.49 9.49 9.49 9.49 9.49 9.49 

Average ra NV NV NV NV NV NV 

Average r
2 

Percent variation 
attributable to 

lntbm87.92 m87.06 m64.83 m59.23 M11.91 m8.93 

a. The letters NV designate that an average correlation coefficient 
is not valid.  

b. The letter m designates that the value shown is the maximum 
variation attributable to length observed in any of the localities., 
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Table A- 1 (Contd) 

27CAUW 
LOCALITY 25-PDOR/F 26-CAUL/F 2 CAUL 28-CAUW/F 29-BDOR/F 30-SDOR/F 

Rappahannock .40958 .22369 -.45006 -.47829 .27158 -.5634 
(156) (156) (156). (156) .(1.56) .(154) 

Potomac .50958 .31989 -.61825 -.66535 .28729 -.74492 
(202) (202) (202) (202) (202) (198).  

Choptank .16608 .09170 -.26278 -.27546 .40475 -.75998 
(92) ( 92.) ( 92) ( 92) ( 92) ( 92) 

Elk -.0505 .12975 -.2-3839 -.22789 .27485 -.53784 
(250) (250) (250) (250) (250) (249) 

Hudson .17144 .02187 -.1:9009 -.23957 .15342 - .63207 

(192) (192) (192) (192) (192) (191) 

X243.628 10.757 37.326 46.889 4.948 21.380 

*g.9 (4 d.f.) 9.49 9.49 9.49 9.49 9.49 9.49 

Average ra NV NV NV NV .26550 NV 

Average r2  .07049 

Percent variation 
attributable to 
to lengthb m25.97 mlO.23 m38.22 m44.27 7.05 m57.76 

31- SOOR 34 -SANL 
LOCALITY BOR32-BANL/F 33-SANL/F BANL 35-UGC 36-UGR 

Rappahannock -57988 .15851 -.70016 -.68851 .23190 .16226 
(154) (156) (154) (154) (146) (146) 

Potomac -.76464 .09015 -.85247 -.851303 .15609 .02401 
(198) (202) (201) (201) (189) (189) 

Choptank - .78935 .20023 -.85290 -.87172 .29059 .33484 
( 92) ( 92) ( 89) ( 89) ( 82) ( 82) 

Elk -. 56593 -.00320 -.66689 - .64805 .01381 - .07827 
(249) (250) (250) (250) (245) (245) 

Hudson -.68021 - .18187 -.61966 -.55697 .10624 -.11463 

(191) (192) (188) (188) (167) (167) 

X23.940 14.887 43.908 61.029 7.367 16.807 

x2 .95 (4 d.f.) 9.49 9.49 9.49 9.49 9.49 9.49 

Average ra NV NV NV NV .13132 -NV 

Average r2  .01724 

Percent variation 
attributable to 
lengthb m62.31 m4.01 m72.74 m75.99 1.72 mll.21 

a. The letters NV designate that an average correlation coefficient 
is not valid.  

b,. The letter m designates that the value shown is the maximum 
variation attributable to length observed in any of the localities.
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Table A- I (Contd) 

LOCALITY 37-LGC 38-LGR 39-FA 40-SA FA 

Rappahannock -'.04930 .00613 .11862 .46084 .32790 
(156) (156) (152) (152) (152) 

Potomac -.29223 -.21385 .16310 .50421 .34368 
(201) (201) (185) (185) (185) 

Choptank -.43053 -.25052 -.12408 .19126 .20050 
(92) (92) (88) (88) (88) 

Elk -.15544 -.17369 .10319 .23899 .12828 
(250) (250) (245) (245) (245) 

Hudson .09411 .04909 .00054 -.01800 -.04992 
(192) (192) (187) (187) (187) 

X225.941 12.072 6.358 37.995 20.010 

X.95 (4 d.f.) 9.49 9.49 9.49 9.49 9.49 

Average ra NV NV .07382 R{V NV 

Average r2  .00545 

Percent variation 
attributable to 
lengthb m18.54 m6.28 0.54 m25.42 mll.81 

a. The letters NV designate that an average correlation coefficient 
is not valid.  

b. The letter m designates that the value shown is the maximum 
variation attributable to length observed in any of the localities.
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Measurements were made at depth intervals of ,l1 ft (3 in). If 

the last interval brought the sensor package within 1 m of the bottom, no read

ings were made.  

2. 1974 Program 

a. Methods Associated with Ichthyoplankton Sampling 

Collection and analysis procedures for water samples were un

changed from the 1973 program. Since the same instrumentation was used, 

the same correction factors were applied to conductivity and dissolved-oxygen 

mea surements.  

b. Methods Associated with Fisheries Efforts.  

During 1974, concurrency between biological sampling and 

water-quality measurement and sampling was increased by in .situ measure

ment and wAter-sampling from operating trawl and seine boats. Since the 

frequency of'biological sampling was weekly at a minimum and the'trawling 

and beach- seine stations coincided closely with previously used water- quality 

standard stations, there was no deviation from basic sampling patterns. The 

net result was an increase in data concurrency with a decrease in boat usage.  

1) Wate r-Quality Measurement Associated with Standard- Station 
Trawls 

During these efforts (surface and bottom trawls), water-quality 

measurements were made by towing the Hydrolab sensor package above and in 

front of the trawl gear during each tow. Measurement began when the trawl 

was set and continued until all parameters (temperature, specific conductance, 

dissolved oxygen, and pH) were measured at all depths (3-in intervals as in 

1973). Sampling locations are indicated in Figure 111-13.
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In 1974 the use of percent transmittance as a measure of turbidity 

was discontinued in favor of more sensitive standardized nephelometric methods.  

Concurrent with this change, surface samples were taken during trawling opera

tions and were returned to the Verplanck laboratory. These were analyzed using 

the Flack 2100A turbidimeter.  

2) Wate r-Quality Measurements Associated with Inte rregional 

Bottom-Trawl Surveys 

Since interregional and standard- station trawl tows were made 

on alternate weeks, the same water-quality sampling methods were applied 

to both trawling efforts. These included the same parameters, depth intervals, 

and essentially the same sampling locations (Figure 111-13) except for addi

tional stations outside the Indian Point region.  

3) Water-Quality Sampling during Standard- Station Beach Seining 

Water samples were taken in 500-mi polyethylene bottles at 

each beach-seine site (Figure 111-13). Numbered bottles were filled and cap

ped under the surface of the water and returned to the laboratory for deter

mination of specific conductance, pH, and turbidity.  

Temperature was measured in situ at each station with a mer

cury thermometer. Specific conductance was measured with a YSI Model 31 

conductivity bridge. Hyd rogen ion concentration (pH) was measured using a 

Sargent-Welch Model PBL pH meter. Turbidity was measured using a Hach 

2100A turbidimeter. Di ssolved- oxygen concentrations were also measured if 

the delay in returning the sample was minimal; however, such dissolved -oxygen 

data were questionable and were not used in statistical analyses. The only 

value of such data was to indicate extreme depletion of oxygen.
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4) Water-Quality Sampling during Whole-River Beach-Seine 
Surveys 

The same water-sampling methods were used during standard

station beach- seine and beach-seine survey water sampling. Except for send

ing a YSI Model 54 dissolved -oxygen meter with the beach-seine crews to de

termine di ssolved -oxygen. concentrations, the same analyses were made.
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SECTION IV 

DESCRIPTION OF STUDY AREA 

A. HUDSON RIVER ESTUARY 

1. Physical Description 

The Hudson River estuary is defined as the tidal region of the 

Hudson River, a region that stretches 240 kilometers (150 miles) northward 

from the Battery on Manhattan Island to the Troy Dam near Albany, New York 

(Figure IV-l). It is a narrow salt-intruded river channel that has been greatly 

influenced by the Pleistocene ice sheets which covered the region in earlier 

geologic times (Schuberth, 1968). The estuary has extreme depths of about 

53 meters (175 feet) but is usually much shallower, with depths of 10 to 20 m 

(33 to 65 ft) being most common. Distinct relationships exist between longi

tudinal depth, width, an d cross-sectional area profiles (Figure IV-1); in gen

eral, as the depth increases, the width and cross-sectional area decrease.  

This is directly- attributable to the presence or absence of mountainous ter

rain. The deepest region of the estuary is near West Point, New York, where 

the river cuts through the Hudson highlands; the estuary in this region is con

fined to a deep, narrow gorge.  

The channel of the Hudson River was developed in the glacial 

till that blankets the entire region (Fenneman, 1938; Schuberth, 1968). The 

till greatly reduced the depth of a deep gorge cut in the native rock of the 

region; the effect of this filling was .to produce a slightly inclined riv er basin 

with the channel bottom approximately at sea level in the Albany area. Dredg

ing and silting periodically modify the exact elevation. The depth at which 

solid rock is encountered gradually increases from Albany southward, but 

this trend is broken where the gorge cuts through the highlands. When the 

Catskill aqueduct was built, solid rock was not encountered until more than
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230 m (765 ft) below the present sea level, The depth of the channel is shal

lower south of the highlands where the channel resumes its gradual descent 

toward the edge of the continental shelf, eventually forming the Hudson River 

canyon (Fenneman, 1938). The glacial debris which fills the ancient gorge 

forms several sill-like shallow areas across the channel of the estuary; these 

shallow areas seem to influence the distribution of saline waters in the estuary, 

as will be discussed later.  

2. Climatic Influences 

The average annual air temperature of the lower Hudson basin 

is 90C (480 F) (Busby, 1966). The average January low air temperatures range 

from -110C to.-4 0C (120 to 24F); low temperatures for July average from 120 C 

to 19 0 C (540 to 66 0F), and highs range from Z60 C to 30 0C (780 to 86 0 F). Pre

cipitation averages range -from 102 to 122 centimeters (40 to 44 inches) per 

year (Frost, Leary, and Thompson, 1970). Water temperatures in the estuary 

generally follow the seasonal air temperatu res. During the winter, ice may 

completely cover the estuary as far south as Peekskill, although it is broken 

up by shipping and tidal action. Maximum summer water temperature is ap

proximately 25 0 C (77 0 F).  

Within the New York State area, stream flows (as evidenced by 

stream discharges) tend to exhibit a bimodal pattern with respect to time 

(USGS Surface Water Records). Discharges into the Hudson estuary follow the 

same pattern: summer discharges are low, followed by a peak discharge in 

November and December; a mid-winter depression is followed by a second 

generally higher, peak discharge during March, April, and May, apparently 

responding to combined spring thaws and precipitation peaks.
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3. Hydrology

Freshwater flow into the estuary is partially controlled by the 

Troy Damn and other flood-control and water-supply reservoirs in the Hudson 

drainage basin. Approximately 60% of the net flow of the Hudson estuary 

passes the Green Island gage below the Troy Damn. The drainage basin below 

Troy contributes the remainder, principally from the tributaries in the south

eastern Catskill Mountains. The average flow at Green Island is 354 cubic 

meters per second (12, 500 cubic feet per second). Flows from the Troy Damn 

are greater than 113 m 3 /sec (3990 ft 3/sec) 90% of the time. The lowest 

7-day average flow for a 10-year recurrence interval is 82 m 3 /sec (2900 ft3 / 

sec). These values are subject to considerable influence by releases from 

reservoirs in the watershed and could be modified by changes in the release 

schedules (Darmer, 1969).  

The mean freshwater flow at New York City amounts to about 

580 m 3 /sec (20,480 ft 3 /sec). Floods are of importance only in the extreme 

north end of the estuary where the channel is relatively narrow. Record 

floods occur infrequently. Flows ror the last significant floods at Green Island 

were: (1) 6100 m 3 /sec in 1936; (2) 5130 m 3 /sec in 1948; and (3) 3820 m 3 /sec 

in 1960. These extraordinarily high flows of fresh water are damped out by 

tidal influence and the increasing cross section of the channel within 30 to 

50 kmi (19 to 31 mi) below Albany (Darmer, 1969).  

The oscillating t idal flow of the Hudson is much greater than 

the net freshwater flow: the usual tidal flow is from 10 to 100 times the fresh

water flow, ranging from about 5670 to 8500 m 3 /sec; but exceptional tidal 

flows may be > 14, 000 m 3 /sec (Busby, 1966). As a consequence, the net flow 

of the Hudson drainage is completely masked by the tidal flows superimposed 

on it. Even the estuary' s very large tidal flow can be suppressed by unusual 

weather conditions. Strong wind from the north and south quadrants will push 

water into or out of the estu ary, obscuring the true tidal regime (Busby, 1966).
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Tidal activity at any given time increases longitudinally in either direction 

from West Point (Figure IV-Z). This characteristic has been demonstrated 

by Gross (1972 for both the Hudson and Potomac estuaries. In the Hudson, 

the mean tidal amplitude increases from 82 cm (2. 7 ft) at West Point to approx

imately 137 cm (4. 5 ft) at both Albany and Battery Park. This condition ap

parently results from a reflection of the tidal wave at the landward end of the 

progressively narrowing channel. The same longitudinal pattern exists for 

amplitude extremes, tide-current velocities (Figure IV-3).  

4. Water Quality and Salt Intrusion 

Although the Hudson River has been subject to significant pollu

tion, the overall water quality is good with- a few exceptions (e. g. , infrequent 

oxygen depletions in some areas). The fresh water of the Hudson basin is 

slightly hard, with 50 to 100 mg/I hardness (as CaCO 3 ) and < 100 mg/i chloride 

(USGS Surface Water Records).  

The Hudson River has served as the major water supply for 

towns along the Hudson from Poughkeepsie northward. The influence of salt 

water is rarely seen as far north as Poughkeepsie, although the leading edge 

of the saline waters may reach that point during exceptional years when fresh

water flows are very low (Darmer, 1969). Typically, the salt front Cdefined 

here as the area where sal inity is 0. 1 parts per thousand (0/oo)] usually 

extends upstream no further than Newburgh - and it reaches that point only 

occasionally during a typical year.  

Salinities greater than 1. 0 0/00 rarely occur above Cornwall, 

New York. At Indian Point, however, the salinity regularly exceeds 1. 0 0/00 

during low freshwater flows and, conversely, the water is fresh during high 

net flow periods. Salinity is usually above 1 or 2 0/00 below the Tappan Zee 

Bridge at Tarrytown, New York, with only 'Occasional elimination of salt water 

from the region by flood conditions (Darmer, 1969).
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Mixing of fresh-and salt water due to tidal action in the lower 

estuary is also influenced by shallow areas that border the channel or deeper 

areas. The channel water attains higher velocities and moves earlier than the 

shoal areas. The result of reduced circulation and delay in mixing is a less 

variable salinity in bay areas. Intrusion into bay areas is also delayed by the 

tendency for denser, more saline water to follow deeper areas of the channel 

during intrusion. As tidal mixing increases, the intruded salt is diluted by 

freshwater flows and simultaneously introduced into shallower areas by upper

level circulation patterns. Flushing of backwater bay areas is also less abrupt 

than channel flushing due to reduced circulation of tidal and freshwater flows 

through these areas (Texas Instruments Incorporated, 1974b).  

Variables having the greatest influence on the intensity of salt 

intrusion are freshwater flow, tidal mixing, and river morphometry (Figure 

IV-4). Secondary influences are imposed by meteorological conditions (wind, 

relative humidity and air temperature) interacting with water temperatures.  

Freshwater flows provide the dilutant for salt intrusion,while tidal activity 

(indicated by amplitudes) serves to mix fresh and saline water. Rapid changes 

in the river basin shape, especially the presence of sill structures, tend to 

accentuate mixing by increasing turbulence.  

The distributions of hydrogen ion concentrations (pH), dissolved

oxygen concentrations, and turbidity do not appear to change rapidly under most 

conditions between Tappan Zee and Coeymans [RM 132 (km 212)]. Spatial 

changes in d is solve d-oxygen concentrations are generally restricted to 1 to 2 

parts per million decreases with depth. More extreme reductions have oc

curred, although infre.quently and apparently restricted to warm months.  

Occasional reductions occur also in warm backwater bays where circulation 

is limited and temperatures elevated.
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Temporal changes in dis solved- oxygen concentrations are 

directly influenced by water-temperature effects on solubility and biological0 

activity. Percent saturation averages range between 60% (-5 ppm) during the 

summer months and 95% (-14 ppm) during the winter months. Changes in 

percent saturation are attributable to changes in biological activity, while the 

changes described by the harmonic model of Berger and Zobler (1973) are 

attributable to the annual temperature cycle.  

5. Characterization of Estuary 

Depending on freshwater flow, tidal activity, and location, the 

estuary encompasses all estuarine types or descriptions. Consequently, sub

jective definitions of the estuarine nature of the Hudson River have been of 

little value. At low tidal amplitudes (< 2. 0 ft or 60 cm), a distinct salt wedge 

forms, resulting in virtually complete stratification of flows. This condition 

is evidenced by the very rapid intrusions of the salt wedge during the winter 

and spring and occasionally the summer (Figure IV-5). The estuary proceeds 

through partially stratified to completely mixed conditions at high tidal activ

ities [120 to 150 cm (4 to 5 ft) tidal amplitudes]. These estuary types have 

been described by Pritchard (1952, 1955), .Weyl (1970), Gross (1972), 

Simmons (1966), and Lauff (1967). Duxbury (1971) has extended the concept 

by numerically identifying three types and including the concept of the Coriolis 

effect (the tendency for a gas or liquid to be deflected by the earth's rotational 

acceleration). Duxbury's Type I estuary involves high freshwater discharge, 

high mixing, and salt entrainment by 'waves" on the wedge surface; his TypelII 

estuary involves tidal control of mixing, partial stratification, and slight Coni

olis effects producing agradual upward surface incline toward the east (in the 

northern hemisphere); and Type III estuaries exhibit extreme gradients in 

salinity, from fresh to salt water, with an extremely intense inclination of the 

surface such that saline water intrudes along the east side of the channel, with 

freshwater discharges along the west side. Recent field evidence suggests that
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even this extreme type of estuary may be demonstrated in the wide areas of 

Tappan Zee and HaverstrawBay - at least duri ng low tidal activity.  

The presence of the sill complex between RM 39 and 43 (km 63 

and 69) presents an additional facet of the estuary. The portion of the estuary 

between Indian Point and Storm King Mountain can be described as fjord-like 

(Boyle, 1969). As indicatedby Gross (1972), a fjord is an estuary in which a 

sill tends to restrict communication between saline water and a significant 

volume of bottom water upstream of the sill. A zone of intense mixing occurs 

at the peak of the sill at Indian Point (described for the Hudson estuary by 

Simpson et al, 1973).  

B. POWER PLANTS 

1. Bowline Point Generating Station* 

Bowline Point generating station located on the west bank of 

the Hudson River at RM 37 (km 60) in the town and village of Have rstraw, New 

York (Figure IV-6), is jointly owned by Consolidated Edison Company of New 

York and Orange and Rockland Utilities, which supervises maintenance and 

operation of this plant on behalf of both tenants. The plant began commercial 

operation in September 1972 and now consists of two fossil-fueled steam

electric units (Table IV-l). Cooling water is drawn from Bowline Point Pond, 

circulated through the condensers, and returned through a discharge diffuser 

system to the Hudson River upstream from the plant site (Figure IV-7). Bow

line Point Pond is connected with the Hudson River, permitting a free exchange 

of river water. Dimensions of the Bowline Point Pond inlet channel were se

lected to achieve low water velocities generally in the range of 15 cm/sec 

(0. 50 ft/sec) or less.  

Units 1 and 2 each draw water through a common intake struc

ture. Openings are located on the side as well as in front of the intake 

*Adapted from QLM (1974b) Hudson River aquatic ecology studies at Bowline.
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Table IV-l 

Plant Operational Data

D ate of Maximum [Maximum 
Plant Init ia OpnerationPmpn Capacity(M e(i 3 x1 /d ) 
Pln nit ia GeneratingPupn Capacity (~ ) (3x13dy

Bowline 

T otal 

Lovett 

T otal 

Indian Point 

T otal 

Ro seton 

Total 

Dan skamme r 

Total 

Multiplant 
Total

1972 

1974 

1949 

1951 

1955 

1966 

1969 

1962 

1973 

1975 

1975 

1974 

1951 

1954 

1959 

1967

600 

600 

1200 

19 

20 

68 

195 

202 

504 

265 

873 

1033 

2171 

600 

600 

1200 

66 

66 

125 

225 

482 

5557
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654 
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1788 
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523 
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structure to decrease approach velocity and provide a 3-dimensional escape 

route for fish. Bar racks at each opening prevent large floating debris from 

entering the intakes. Behind the bar racks at each unit are three traveling 

screens [ 0. 953-cm (0. 375-in. ) mesh] which prevent the passage of smaller 

objects and fish. The traveling screens are periodically washed to remove 

debris and. reduce head loss. At mean low water with all circulator pumps 

operating at full capacity, the maximum approach velocity to the traveling 

screens is 23 cm/sec (0. 77 ft/sec).  

2. Lovett Generating Station 

Lovett generating station located on the west bank of the Hudson 

River at RM 41 (km 66) in the town of Tompkins Cove, New York (Figure IV-6) 

is owned and operated by Orange and Rockland Utilities. The plant began 

commercial operation in 1949 and now consists of five fossil-fueled steam

electric units (Table IV-l.).  

Cooling water is drawn from the Hudson River, circulated 

through the condensers, and returned to the river downstream from the plant 

site for Units 1, 2, 3, and 4 and upstream f rom the plant site for Unit 5 

(Figure IV-8). Units I and 2 draw water. through a common intake, while 

Units 3, 4, and 5 draw water through individual structures. Bar racks at 

each opening prevent large floating debris from entering the intakes. Behind 

the bar racks at each intake are two traveling screens [O. 953-cm (0. 375-in.) 

mesh] which prevent the passage of smaller objects and fish. The traveling 

screens are periodically washed to remove accumulated debris and reduce 

head loss.  

Calculated average intake velocity at the traveling screens under 

full flow conditions at each unit is as follows:
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Units 1 and 2 - 46 cm/sec (1. 52 ft/sec) 

Unit 3 - 56 cm/sec (1. 83 ft/sec) 

Unit 4 - 50 cm/sec (1. 64 ft/sec) 

Unit 5 - 61 cm/sec (2. 00 ft/sec) 

3. Indian Point Nuclear Generating Station* 

The Indian Point nuclear generating plant owned and operated 

by Consolidated Edison Company of New York, Inc. , is located on the east 

bank of the Hudson River at RM 42 (km 68) in the village of Buchanan, New 

York (Figure IV-l). The plant began commercial operation in 1962, and the 

site now consists of two nuclear reactors and associated power -generating 

and water- circulating apparatus. A third reactor (Unit 3) is near completion 

(Table IV-l).  

Cooling water is drawn from the Hudson River, circulated 

through the condensers, and returned to the river downstream from the plant 

site (Figure IV-9). Units 1, 2, and 3 draw water through separate intake 

structures. Bar racks at each opening prevent large floating debris from 

entering intakes. Behind the bar racks at Units 1 and 2, fixed screens pre

vent the passage of smaller objects. Behind these fixed screens, four vertical 

traveling screens at Unit 1 and six screens at Unit 2. prevent objects from 

entering the intakes during times of fixed-screen washings. At Unit 3, six 

traveling screens alone prevent the entrance of smaller objects. All fine

mesh fixed and traveling screens are 0. 953-cm (0. 375-in. ) mesh. The fixed 

screens and traveling screens are periodically washed to remove accumulated 

debris and reduce head loss.  

Adapted from Texas Instruments Incorporated (1974) Indian Point impingement 
study report.
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Approach velocities for Unit 1 are.2-1 cm/sec (0. 7 ft/sec) for 4 
circulator pumps operating at full flow and 9 cm/sec (0. 3 ft/sec) for pumps 

operating at 60% flow. Approach velocities for Unit 2. are 30 cm/sec (1. 0 

ft/sec) and 15 cm/sec (0. 5 ft/sec) for circulator pumps operating at full and 

60% flow rate respectively.  

4. Roseton Generating Station 

Roseton generating station is jointly owned by Consolidated 

Edison Company of New York, Niagara Mohawk Power Corporation, and 

Central Hudson Gas and Electric Corporation, which supervises maintenance 

and operation of this plant on behalf of all tenants. Roseton is located on the 

west bank of the Hudson River at RM 65 (km 105) in the village of Roseton, 

New York (Figure IV-l). Unit 2' began commercial operation in September 

1974, with Unit 1 following in December 1974 (Table IV-l).  

Cooling water is drawn from the Hudson River, circulated 

through the condensers, and returned through a submerged discharge diffuser 

system to the river downstream from the plant site (Figure IV-l0). Units *1 and 

2 draw water through a common intake structure. Openings are located on the 

side as well as in front of the intake structure to decrease approach velocity 

and provide a 2-dimensional escape route for fish. Bar racks at each opening 

prevent large floating debris from entering the intakes. Behind the bar racks 

at each unit are four traveling screens [0. 953-cm (0 .375-in. ) mesh] which pre

vent the passage of smaller objects and fish. The traveling screens are periodi

cally washed to remove accumulated debris and reduce head loss.  

Hydraulic model studies of this plant indicate that approach 

velocities under full circulator flow will be <21 cm/sec (0. 7 ft/sec) (Burns 

and Roe, 1970).
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5. Danskammer Point Generating Station* 

Danskammer Point generating station located on the west bank 

of the Hudson River at RM 66 (km 106) in the village of Roseton, New York 

(Figure IV-l), is owned and operated by Central Hudson Gas and Electric 

Corporation. The plant began commercial operation in 1951 and now consists 

of four steam-electric units (Table IV-l).  

Cooling water is drawn from the Hudson River, circulated 

through the condensers, and returned to the river downstream from the plant 

site (Figure IV-ll). Water is drawn from the Hudson River for all four units 

through a common intake channel 10 m (34 ft) wide and 3 m (10. 5 ft) deep at 

mean sea level. At the end of this channel, two intakes draw water for Units 

1 and 2 and Units 3 and 4, respectively. A floating log boom at the entrance 

to the channel prevents large floating objects from entering the intake system.  

Behind the log boom, bar racks prevent large debris from entering the chan

nel. At the entrance of the intake are six traveling screens [0. 953-cm (0. 375

in. ) mesh] which prevent the passage of. smaller objects and fish. The travel

ing screens are periodically washed to remove accumulated debris and reduce 

head loss. Debris and impinged organisms are removed from the screens by 

a pressurized backwash system and returned to the Hudson River in the screen 

wash discharge. Maximum approach velocities of 0. 65 in/sec (2. 1 ft/sec) are 

encountered through the trash-rack openings during periods of full circulator 

flow. Maximum channel velocities are 0. 57 in/sec (1. 9 ft/sec) at mean low 

water with all pumps at all units operating at full flow.  

*Adapted from QLM (1974a) Dan skainier Point generating station 1972 fish 
impingement study.  
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SECTION V 

HISTORICAL DATA BASE 

A. INTRODUCTION 

Complete evaluation of power-plant impact on key Hudson River 

fish stocks requires consideration of trends in fish abundance and the extent to 

which these trends are influenced by factors other than power plants. To eval

uate the relative effects that power plants, biological factors, and environ

mental factors have on abundance trends, data on these factors and on abun

dances of key species were gathered from a variety of sources and combined 

to form the historical data base. The historical data base for the Hudson 

River estuary consists of four components: ecological surveys, commercial

fishery landings, water-quality monitoring, and power-plant operating data.  

Data from each of these components have been compiled and selected subsets 

analyzed to describe fluctuations in the estuary's biological, chemical, and 

physical systems. This sections examines subsets of the data base with re

spect to the following objectives: 

* Describe trends in abundance of striped bass, white perch, 
and American shad spawning stocks in the Hudson River 
based on commercial fishery records from 1931 to 1972 

" Describe fluctuations in year-class abundance of striped 
ba ss and- white-perch in -the--Hud-son -River -fromr--9-65 
through 1974, excluding 1971 

" Examine relationships between year-class abundance and 
water temperature and freshwater flow 

" Examine potential effects of cannibalism and predation on 
year-class abundance 

" Examine relationships -between combined power-plant 
operations and year-class abundance 

" Describe species composition of beach-seine catches from 
1965 to 1974, excluding 1971
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B. COMMERCIAL FISHERY TRENDS 

1. Objective 

e Describe trends in abundance of striped bass, white 
perch, and American shad spawning stocks in the 
Hudson River based on commercial fishery records 
from 1931 to 1972 

Z. Methods 

Annual records of reported commercial landings in pounds were 

available intermittently from 1913 to 1972 (Fred Blossum, National Marine 

Fisheries Services, personal communication). All data were taken in the 

region extending from Weehawken, New Jersey, north to Hudson, New York 

an area encompassing about 100 river miles (160 kin). Annual records kept 

since 1931 included total square yards licensed for both stake and drift gill 

nets, number of licensed nets of each type, and number of licensed fishermen.  

Information on maximum hours of fishing allowed per week was obtained from 

the New York State Department of Environmental Conservation, Albany.  

To estimate the relative fishing effort in the years 1931-1972, 

an index of fishing intensity was developed. The best available measure of the 

contribution of gear to fishing effort was the number of square yards of licensed 

gill nets. Since the weekly duration of fishing was regulated, the influence of 

maximal time in which the gear could be operated was included in addition to 

yardage of licensed gear (Burdick, 1954). Fishing intensity (f) was calculated 

as the product of square yards of licensed gill nets and x hours of legal fishing 

per week x a scaling factor: 

f = yd2 x hr x 10-6 

A catch-per -unit-effort (CPUE) index of abundance was developed 

to estimate relative magnitudes of standing crops of striped bass, white perch, 
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and American shad over the years. Effort was represented by fishing inten

sity(f),and catch was the reported commercial landings in pounds (Ib). The 

CPUE for each of the three species was estimated by 

CPUE-= lb landed 
f 

3. Results 

a. Gear, Fishing Intensity, Validity of Relative Abundance Estimates 

Numbers of licensed gill nets in the Hudson River (Figure V-1) 

increased greatly during the depression years, reaching a peak in 1936 when 

an exceptionally high proportion of small stake nets were licensed (Figures 

V-2 and V-3). Numbers remained high throughout World War II and during 

the immediate postwar years but declined steadily after 1950, reaching the 

lowest recorded levels in the late 1960s and early 1970s.  

There has been a similar decline in total square yards of 

licensed gill nets, but the pattern prior to 1950 differed somewhat from that 

seen for number of nets (Figure V-1). After a peak of nearly 900, 000 yd 2 in 

1938, square yardage declined rapidly to less than 400,' 000 yd2 in 1942. -Yard

age reached an all-time high of 1, 300, 000 yd 2 in 1947 but subsequently fell to 

ju-st-over -400, 000 yd?- by -1953. A -slower but persistent-decl-ine-lasted-into-the

late 1960s. Since then, between 100, 000 and 150, 000 yd?' of gill nets have been 

licensed annually (Table V-1).  

Fishing was permitted for 108 hr weekly from 1931 to 1941 

(Figure V-1). Hours increased during World War II until 1944 when temporal 

restrictions were removed. From 1945 to 1950, 130 hr of fishing were per

mitted. In 1951, a reduction to 96 hr was made, a level that was maintained 

t hrough 1958. From 1959 to the present, 120 hr of fishing per week have been 

permitted.
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Table V-i 

Commercial Fishery Statistics for Striped Bass, White Perch, 
and American Shad Taken from Hudson River, 193 1-1972 

Reported Landings (ibs) Gear Catch per Unit Effort 

Striped White Ariericai Licensed No. of Yd
2 of Fishin Fir Striped White American 

Date Bass Perch Shad Fishermen Gill Nets Gill Nets Allowed Weekly Bass Perch Shad 

1931 5,330 14,436 342,611 252 123 334,465 108 147 400 9,490 
1932 4,508 16,325 397,754 274 126 395,632 108 106 382 9,315 
1933 13,616 19,235 347,656 317 146 435,631 108 290 409 7,397 
1934 10,905 31,225 314,200 322 154 532,380 108 190 543 5,464 

1935 18,667 60,552 453,300 498 307 353,735 108 489 1,585 11,866 

1936 20,120 46,856 834,400 476 1,347 471,670 108 395 921 16,393 
1937 28,854 26,538 976,000 613 21199 734,904 108 363 334 12,292 

1938 24,579 35,421 972,500 875 599 880,583 108 258 372 10,226 

1939 29,937 24,479 1,516,400 647 417 712,014 108 389 318 19,719 
1940 34,634 39,856 1,297,700 648 584 663,187 108 434 557 18,124 
1941 21,336 46,426 1,341,000 650 332 526,617 132 307 669 19,295 
1942 - - 1,294,800 549 527 374,384 132 - .26,211 
1943 30,889 30,155 1,640,000 608 275 595,829 150 346 337 18,345 
1944 60,918 13,848 1,651,200 533 489 760,436 168 477 108 12,920 
1945 79,350 17,166 2,091,300 545 383 892,100 132 674 146 17,753 
1946 50,622 8,458 1,446,900 936 526 1,103,300 132 348 58 9,938 
1947 48,453 2,249 957,400 3172 533 1,325,360 132 277 13 5,474 
1948 38,830 21,028 1.121,600 959 476 1,122,520 132 262 142 7.566 
1949 - - 748,800 845 468 1.079,186 132 - - 5,255 
1950 - 413,600 522 313 970,908 132 3,226 
1951 - 413,400 419 197 615,615 96 6,995 

1952 29,501 2,901 487,600 374 180 520,127 96 591 58 9,772 
1953 19,352 9, 32(i 465,000 363 173 415,855 96 485 234 11,654 
1954 -- 584,580 30] 198 484,156 96 -- 12,572 
1955 73,400 9,206 503,696 322 176 402,785 96 1,9897 238 13,015 
1956 92,824 3,446 579,734 3n8 175 378,977 96 2,550 95 15,927 

1957 84,500 6,000 468,205 276 160 358,408 96 2,456 174 13,611 
1058 77,100 12,500 433,463 229 147 323,561 96 2,479 402 13,938 
1959 133,100 8,400 492,468 234 143 278,247 120 13,985 252 14,745 
1960 132,900 4,350 273,936 211 121 270,572 120 4,089 134 3,429 
1961 70,700 6,300 236,445 191 112 248,534 120 2,372 211 7,934 
1962 48,100 4,100 218,149 168 105 240,340 120 L,670 342 7,575 
1963 46,700 5,800 133,564 .142 83 191,015 120 ,; 039 253 5,789 
1064 29,500 5,700 78,200 125 65 178,039 120 1 , 373 266 3,654 

1965 36,700 3,606 2 37,521 94 58 157,025 120 1,952 191 12.634 
1966 44,342 1,600 166,332 69 50 130,271 [20 2,842 103 10,662 
1967 54,642 1,49C 176,358 71 44 126,641. 120 3,595 98 11,602 
1968 60,800 1,706 254,372 IR1 53 149,275 120 3,397 91 14,211 
1969 77,155 2,606 2?43,104 76 55 L32,599 120 4,852 t64 15,290 
1970 45,900 1,401 232,271 65 57 1 46,4 39 120 2,608 :i0 13,197 
1971 24,747 345 170,798 45 44 118,226 120 1,743 24 12,028 
1972 17,9946 C 288,760 52 47 123,309 120 1.,2 13 0 9,A)Il
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As previously described, effort (here, termed fishing intensity) 

equals square yards of nets x hours of fishing permitted. Effort increased 

until the late 1930s (Figure V-4); a rapid decline followed until a low occurred 

in 1942. Fishing intensities then rose rapidly to the highest recorded level in 

1947 when yardage was at its peak and 130 hr fishing were allowed. Effort re

mained high through 1950 but fell abruptly in 1951. A gradual decline continued 

through the 1950s and early 196 0s, followed by stabilization in the late l9 6 0s 

and early 1970s at the lowest recorded levels.  

Several factors other than actual changes in population densities 

could have produced some of the observed fluctuations in commercial CPUE.  

Had shifts in the relative commercial value of a species occurred, fishermen 

might have reported a lower portion of their catches and/or altered deployment 

of their gear in a manner which lowered the catch efficiency for that species.  

Because the commercial value of white perch reportedly declined during the 

196 0s (Department of Environmental Conservation, Albany, New York, unpub

lished data), changes in white perch CPUE may not represent true changes in 

white perch abundance.  

An important change in fishing gear took place in the early to 

middle 1950s when natural fiber nets were replaced by synthetic fiber (nylon) 

nets. Because the catch efficiency of nylon nets differs from that of natural 

-.f iber nets -(Mugaas,, 1959;_Mol-in, 1959_; Saetersdal, 1959), the switch to nylon 

nets produced an unknown change in CPUE indices, a change independent of 

abundance. Hogman (1973), for example, reported that relative catch effi

ciencies (nylon vs cotton) differed between species, ranging from 3. 2 to 0. 8 

for the four species he studied. The gear change probably had different effects 

on the relative abundance estimates of striped bass, white perch, and American 

shad. In Chesapeake Bay, nylon anchor gill nets caught twice as many Ameri

can shad as did linen nets of the same length and mesh sizes (Muncy, 1960).

services groupv-7



170 

160 

150 

140

130 

120 

>< 110

>< 100 
C\j 

90 

80 

70 

50 

40 

30 

20 

10 
1930 1935 1940 1945 1950 1955 1960 1965 1970 1975 

YEAR 

Figure V-4. Index of Effort (Fishing Intensity) Expended in Hudson River 
Commercial Fishery, 1931-1972 

v-8 services group



The switch to nylon nets very likely resulted in an increase in relative effi

ciency in capturing Hudson River American shad, but it is not known whether 

a similar increase occurred for striped bass and white perch.  

In the absence of direct gear-efficiency comparisons, abundance 

estimates for the three species prior to 1955 were considered separately from 

those thereafter. All commercial fishermen on the Hudson were assumed to 

have switched to nylon gill nets by 1955 (Bob Gabrielson, Hudson River com

mercial fisherman, personal communication) although it is likely that a few 

natural fiber nets were still in use. Changes in GPTJE during the middle 1950s 

could not be attributed solely to fluctuations in either density or gear efficiency 

because effects of the two variables were inextricably confounded.  

Other factors which may have influenced CPUE values were: 

(1) changes in catch record -collection procedures, perhaps associated with 

changes in survey personnel; (2) the outlawing of commercial haul seines and 

fyke-hoop nets for striped bass in February 1949; (3) variations in annual envi

ronmental conditions possibly affecting catch efficiency; (4) change of legal 

minimum size for striped bass from 12 to 16 in. in the late 1930s or early 

l940s; and (5) elimination of commercial fishing for striped bass from Decem

ber 1 to March 15 after 1949.  

__--b. Striped Bass Trends-_________ 

From 1931 to 1953, striped bass abundance indices fluctuated 

between 100 and 600 but showed no persistent increase or decline (Figure V-5).  

By 1955, CPUE values had jumped abruptly to nearly 1900; thereafter, it 

varied between 1200 and 4900. The replacement of natural fiber gill nets by 

nylon nets in the mid-1950s may have produced an increase in CPUiE not based 

entirely on true abundance trends. However, a real increase in abundance 

probably did occur, since the dramatic increase in CPUE in 1955 occurred 

5 years after two changes in striped bass commercial fishing regulations: 

the elimination of haul seines and fyke nets in February 1949 and the closing
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of the winter season in 1950. Reduced fishing pressure in 1949, in 1950, and 

in subsequent years may have allowed increased escapement and spawning suc

cess first reflected in the commercial catch 5 to 6 years later when the 1949 

and 1950 year classes were fully recruited to the fishery.  

Although the 1972 abundance index was the lowest recorded since 

1955, it would be premature to conclude that the striped bass population in the 

Hudson is diminishing. The 1972 CPUE value is not much lower than that of 

1964, which was followed 5 years later by the highest recorded peak (1969).  

Thus, the 1972 value appears to lie within the normal range of variation in 

CPUE since 1955. Preliminary unpublished records of the National Marine 

Fishery Service also suggest markedly increased striped bass landings from 

the Hudson River in 1973 (Fred Blossom, commercial catch-records biologist, 

National Marine Fishery Service, per sonal communication).  

c. White Perch Trends 

White perch abundance indices declined during the years between 

1931 and 1955 (Figure V-6), increased slightly to approximately 400 in 1958, 

and since then have undergone an irregular decline lasting into the early 1970s.  

An unknown portion of the abundance changes might be attributed to declining 

desirability of white perch by commercial fishermen (Charlie White, Hudson 

River commercial fisherman, personal communication); however, since white 

perch landings reported in recent years were incidentally caught, for the most 

part, in gill nets set for American shad and striped bass, desirability would 

have little influence on landings unless fishermen reported smaller proportions 

of their actual catches or changed gear. At least one commercial fisherman 

(Bob Gabrielson, personal communication) has increased the mesh size of 

gill nets to avoid the numerous small white perch of low commercial value.  

Therefore, commercial GPUE indices in recent years may not accurately re

flect white perch abundance trends.
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d. American Shad Trends 

From 1931 through 1972, American shad abundance estimates 

oscillated with a period of 14-16 years (Figure V-7). Years of high abundance 

were 1942, 1956, and 1972; lows occurred in 1935, 1950, and 1964. Hudson 

Rive r shad abundances reported from an earlier but overlapping period (Talbot, 

1954) agree approximately with those given here. Minor disagreements could 

be expected because the gear component of Talbot's effort index was number of 

gill nets rather than square yardage. Talbot reported that American shad abun

dance was relatively low from 1915 until the early 1930s; after that time, 

Talbot's data and that presented here indicate that densities have increased.  

High densities were maintained until the middle 1940s, which marked the begin

ning of a decline which reached a low in 1950. This low was followed by an in

crease in the early 1.950s, the magnitude of which is confounded with gear

efficiency changes produced by the switch to synthetic (nylon) gill nets. Abun

dance indices decreased during the late 1950s and early l96 0s to a low in 1964.  

From 1964 to 1972, shad abundance increased.

4. Summary 

The preceding results can be. summarized as follows: 

9. Commercial fishing intensity on* 
the Hudson River has declined 

--drastically- since the mid-1940s_ 

* From 1931 through 1954, striped 
bass abundance indices fluctuated 
irr egularly at a relatively low 
l ev el.  

" From 1955 through 1972, striped 
bass abundance indices fluctuated 
at levels higher than before 1955.  
with peaks occurring in 1960 and 
1969.
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" White perch abundance indices decreased 
drastically from 1931 through 1954 and, 
despite brief increases, have continued to 
decline through. 1972.. A generally dimin
ishing mnarket demand and adjustments of 
fishing gear and effort to avoid white perch 
could explain this apparent population 
decline.  

* Between 1931 and 1954, American shad 
abundance indices peaked at the highest 
recorded level in 1942, declined until 1950, 
and subsequently increased.  

" Shad abundance indices~between 1955 and 
1972 declined from a peak in 1956 to a nadir 
in 1964. They then increased irregularly 
through 1972.  

" Changes in gear and fishing regulations be
tween 1940 and 1954 (discussed in text) may 
partially explain fluctuations in abundance 
indices for striped bass and American shad.  

C. YEAR-CLASS ABUNDANCE 

1. Objective 

o Describe fluctuations in year-class abundance of 
striped bass and white perch in the Hudson River 
from 19.65 through 1974, excluding 1971 

Since 1936, there have been 12 years of ecological surveys of 

various aspects of the Hudson River biological communities. Subsets of this 

data base were examined to describe the fluctuations in year-class abundance 

of striped bass and white perch in the Hudson River during the years 1965 

through 1974 (1971 excluded). Bluefish trends were examined for comparison 

with striped bass and white perch trends in a subsequent section (V-D).
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2. Methods 

Data used in this assessment are from magnetic tapes of raw 

data from the Hudson River Fisheries Investigations (HRFI) conducted by 

Northeast Biologists, 1965-68 (Carlson and McCann, 1969); the New York 

University (NYU) beach-seine surveys, 1965-69 (Perlmutter et al, 1966, 

1967, 1968); Raytheon Company studies in the area of Indian Point (RAY), 

1969-70 (Raytheon, 1971); and the Hudson River ecology study by Texas 

Instruments (TI), 1972-1974 (Texas Instruments, 1973a-d and 1974a-c). Data 

from the 1955 study (Rathjen and Miller, 1957) and the 1936 survey (Greeley 

et al, 1937) are presented only in summary in the respective reports and are 

not available for magnetic-tape storage. Data gathered by Lawler, Matusky, 

and Skelly Engineers (LMS, formerly Quirk, Lawler, and Matusky, QLM) 

are available as raw data sheets, data summaries, and published reports.  

For a detailed summary of these surveys, refer to Appendix C, Tables C-i 

through C-5.  

Efficient and valid analysis and interpretation of the historical 

ecological survey data base requires that all subsets be accurate and compara

ble; thus, all subsets were examined carefully for keypunch errors, coding 

errors, etc. Comparability is being assured by converting all data subsets to 

a similar format within the original constraints of each subset. At this time, 

all subsets have been examined, but keypunch and coding corrections are not 

yet completed.  

The analyses presented in this report use only those subsets 

t~already corrected and reformatted for comparability. Specifically, these are 

the beach-seine catch data from the NYU surveys, 1965-69; the RAY studies in 

the vicinity of Indian Point, 1969-70; and the TI studies, 1972-74. Additional 

ichthyoplankton and trawl data from the HRFI subset, 1965-68, and the RAY 

and TI subsets will be forthcoming. Because of their basically qualitative 

nature, fisheries data from the 1936 survey and Rathjen and Miller's 1955 

study were not analyzed in this report.
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The beach-seine data discussed herein included the years 1965 

through 1974 except for 1971 (Table V-2). Catches were analyzed to describe 

variations in year-class abundance for juvenile (young -of -the -year) striped 

bass and white perch and abundance indices for yearling and older age groups.  

Also examined were annual fluctuations in abundance of bluefish (Pomatornus 

saltatrix), a potential predator of juvenile striped bass and white perch.  

Since the surveys sampled different portions of the river (and, for NYU, pri

mnarily during the summer months), fluctuations in abundance were examined 

for three sets of data: 

* 19 69-74, Same Standard Stations, Indian Point Area, 
August -October 

o 19 65-74, Similar Stations, Indian Point Area, July
August 

* 1965-74, Riverwide, July-August 

Table V-2 

Beach-Seine Information from Ecological Survey Subsets of Hudson River 
Historical Data Base Used To Assess Annual Fluctuations in Key Species 

Abundances, 1965-1974
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Study §eine Sampling Station 
(Date Bane Year Months Length Deployment Method Identification River Shore 
Suhset) Sampled (ft) t Number Miletf 

New Yorh 1965 Jun 50 (15.0) Polled parallel to 55(3 27 (43) Went 
University Jul shoreline from din- IIWi 41 (66) West 
(NU) Aug tance offshore where 11W2 45 (72) West 

depth 4 ft (1.2 m) IIW2A 57 (91) West 
111W2 68 (109) West 
SYWi 87 ( 139) West 

1966 Jun 50 (15.0) Pollediparallel to IW3 27 (43) Went 
Jul1 shoreline f rom din- DSWl 41 (66) West 
Aug tance offshore where IIEl 41 (66) West 

depth 4 ft (1.2 m) I1D3 ____ 44-(70)_ last 
51W2 45 (72) West 
SIW2A 57 (91) West 
5155(2 60 ( 96 ) West 
SVWl 87 (139) West 
SVW2 96 (154) West 
1 VW3 102 ( 163 ) Went 
55(54 105 (168) Went 

1967 Jun 50 (15.0) Polled parallel to 1W3 27 (43) West 
Jul1 shoreline from dis- 515(1 41 (66) West 
Aug tenon offshore where 515(2 45 (72) West 

depth L4 ft (1.2 n) IW2A 57 (91) West 
515(I2 68 (109) Went 
IVWl 87 ( 139 ) West 
IVW2 96 (154) We.st 

1968 Jun 50 (15.0) Pulled parallel to 15(3 27 (43) Went 
Jul shoreline from din- IIEl 41 (66) East 
Aug tance offshore where S1Ii 41 (66) West 

depth 4 ft (1.2 m) 115(2 45 (72) West 
SIW2A 57 (91) West 
15(5( 87 ( 139 ) West 
15(52 96 (154) West 
IVW53 103 ( 165 ) Went 
IVW54 105 (168) Went 

1969 Apr 50 (15.0) Pulled parallel to 5111 41 (66) East 
May shoreline from din- 555(1 41 (66) West 
Jun tesece offshore where I1W2A 57 (91) West 
Jul depth 4 ft (1. 2 n) VWl 87 (139) West 
Aug 

_______________ lp



Study 1 1 Seine I Sampling Station 

(Data-Base Year Moths I Length D eployment Method Identification River IShore 

Subset ) J Sampled I (ft)t Nomber Milet

Raytheon 
(RAY) 

St udies in 
vicinity 

o f 
Indian Point

75 (22.5) 
until Sep 
10. then 
105 (3 0.5) 

100 (30.5) 

75 (22.5) 
at 

stations 
6, 7, 7A 

100 (30.5) 
at 

stations 
8-12 

100 (30.5) 

100 (30.5)

Set perpendicular to 
shoreline and them 
towed around in a sem i

circles to shore 

set perpendicular to 
shorel1ine and than 
towed around is a semi
cir cle to shore 

Set perpendicular to 
shoreline and then 
towed around in a semi

circle to shore 

let perpesdicular to 

shoreline and then 
towe d around in a semi
c ircle to shore 

Set perpendicular to 
shoreline anndithen 
toved around in. semi
circle to shore

Sampled from Sep-Dec only 

t Numbers in parenthesis indicate meters 

tt Numbers in parenthesis indicate kiiometers

31 
32 
33 
34 
35 
36 
37 
38 
39 

31 
32 
33 
34 
35 
36 
37 
38 
39 

7A 

10 
11 
12 
IBa 

CN* 
ppa 

1 3* 
14~ 

10 
11 
12 
Pl us 

random-site 
beach-seine 
survey 

8 

10 
11 
12 
20 
21 
20 
21 

P lug 
random-ste 
beach-seine 
survey

Sites 
from 

12 to 153 
(19-245 kms)

0

V- 18
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Table V-2 (Contd)

43 (69) 
42 (67) 
42 ( 67 ) 
40 (64) 
40 (64) 
Sit.s 
f rom 

RM 
12 ts 
153 

(19-245 kin)

Texas 
Inst ruments 

(T) 
Hud son River 
Eco logicoel 
Study



a. 1969-74, Same Standard Stations, Indian Point Area, August
October 

Five years of beach-seine data collected by RAY (1969-70) and 

TI (1972-74) from the same four stations in the vicinity of Indian Point were 

compared using mean catch per unit effort (GPUIE) for August, September, 

and October of each year as the index of abundance for juvenile striped bass 

and white perch. RAY stations 34, 35, 36, and 38 coincide with TI stations 

8, 9, 10, and 11 (Table V-2). Seine size (100 ft, 30. 5 m) was comparable for 

all 5 years except for August 1-September 10, 1969, when RAY used 75-ft 

(22. 5-in) seines. Catches made with the 75-ft (22. 5-in) seines were con

verted to the equivalent of 100-ft (30. 5-in), seine catches as follows: 

75-ft CPUE x 1. 77 = 100-ft GPUE 

where 

1.77 - 1002 
752 

Seine -deployment techniques were comparable for all 5 years 

(Table V-2). A comparison of the total number of tows (units of effort) during 

August, September, and October (day/night combined) yielded the following: 

Study Year Stations No. of tows, Aug-Sep-Oct 

RAY 1969 34, 35, 36, 38 43 

RAY 1970 34,35,,36,38 102 

TI 1972 8,9,10,11 87 

TI 1973 8,9,10,11 71 

TI 1974 8,9,10,11 48 

Year-class abundance differences among the 5 years were ana

lyzed by a Friedman 2 -way analysis -of -variance (Miller, '1966; Conover, 

1971). In each of the 5 years, mean GPUE was calculated for juveniles in 

each of 12 successive weeks beginning with the first week in August. Since no
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tows were taken in the seventh week during 1969, a CPUE value was estimated 

by conventional methods for a randomized block design (Snedecor and Cochran, 

1967). Each weekly period was then ranked among years and analyzed with the 

Friedman ANO VA.  

The assumptions for this analysis were: 

" Any day-sampling vs night-sampling differences 
in CPUE are similar among years.  

" The abundances of key species in the vicinity of 
Indian Point during August, September, and 
October reflect abundances throughout the entire 
river and equally among years.  

" Gear efficiency and selectivity are similar for 
both 75-ft (22. 5-in) and 100-ft (30. 5-in) beach 
seines.  

b. 1965-74, Similar Stations, Indian Point Area, July-August 

Nine years of beach-seine data collected by NYU (1965-69), RAY 

(1969-70), and TI (1972-74) from similar but not identical stations in the vicin

ity of Indian Point were compared. The index of abundance for juvenile striped 

bass and white perch used in the analyses was mean catch/lO, 000 ft 2 (930 in 2 ) 

of surface area swept (GPUA) during the combined months of July and August in 

each year. CPUA was used instead of CPUE because NYU'S' catch/tow figures 

were not comparable to RAY's and TI's. NYU used 50-ft (15. 0-in) beach seines 

set parallel to shore (Table V-2) whereas both RAY and TI used 75-ft (22. 5-in) 

and 100-ft (30. 5-in) seines set perpendicular to shore. NYU, however, pro

vided a basis for comparison since the surface area swept (ft2 ) for each seine 

tow was measured and recorded. The RAY and TI 75-ft and 100-ft beach-seine 

catches were therefore converted from CPUE to CPUA.  

From measurements of ten 100-ft (30. 5-in) beach-seine tows, 

the average surface area swept per tow was estimated to be 4844 ft 2 (644 in2 ) 

(TI, *1975). Assuming that the 75-ft (22. 5-in) seine swept an area similar 
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in shape to that swept by the 100-ft (30. 5-rn) seine, the average surface area 

swept per tow for a 75-ft seine is 2713 ft2 (361 in2 ) as follows: 

75 2 

-002 x 4844 = 2713 

Since NYU did not sample in the fall during 1965, 1966, 1967, 

and 1968, abundance of the key species was estimated by the combined mean 

CPUA in July and August. July and August means from NYU and RAY catch 

data for 1969 were adjusted for total area swept to obtain weighted monthly 

mean CPUAs. A simple average of the weighted monthly means is the esti

mated mean GPUA for the entire July-August 1969 period.  

A comparison of the total surface area swept during July and 

August (day and night combined) yielded the following: 

Total Surface Area Swept 
(Jul-Aug)

Study 

NYU 
NYU 
NYU 
NYU 
NYU, RAY

RAY 
TI 
TI 
TI

Year 

1965 
1966 
1967 
1968 
1969 

1970 
1972 
1973 
1974

Station 

II Wl 
IJE1, IIWl 
II Wl 
IIE1, IIWI 
IIEl, IIWl 
34, 35,3 36, 38 
34, 35, 36, 38 
8,9,10,11 
8,9,10,11 
8,9,10,11

20, 750 
63, 750 
39, 375 
70, 950 
62, 834

1,930 
5, 929 
3, 662 
6, 598 
5, 844

5 0 7,456 - 47-1-9-3 
291,920 27,149 
248,124 23,076 
155,008 14,146

The assumptions for this analysis were: 

*Any day-sampling vs night-sampling 
differences in GPUA are similar 
among years.
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9 The abundance of a key species in 
the vicinity of Indian Point during 
July and August reflects abundances 
throughout the entire river and 
equally among years.  

" Gear efficiency and selectivity are 
similar for 50-ft (15. 0-rn), 75-ft 
(2Z. 5-in), and 100-ft (30. 5-rn) 
beach seines.  

" NYU, RAY, and TI stations in the 
Indian Point area are comparable.  

c. 1965-74, Riverwide, July-August 

Nine years of beach-seine data collected by NYU (1965-69), 

RAY (1969-70), and TI (197Z-74) from larger porti ons of the river were com

pared using mean catch/lO, 000 ftZ (930 in 2 ) of surf .ace area swept (CPUA) 

during the combined. months of July and August of each year as indices of 

abundance for juvenile striped bass, white perch, bluefish and older striped 

bass and white perch. NYU and RAY catch data from 1969 were combined as 

in data analysis b. A comparison of river area sampled and total surface 

area swept during July and August (day only) yielded the following: 

Total Surface Area Swept 
(Jul-Aug) 

River Area Sampled 
Study Year (RM) (kin) (Ft 2 ) (m 

NYU 1965 27-87 43-139. 167, 500 15,578 
NYU 1966 27-105 43-168 512,850 47,695 
NYU 1967 27-96 43-154 311,250 28, 946 
NYU 1968 27-105 43-168 464,700 43,21I7 

NYU, RAY 1969 35-87 56-139 136,483 12,693 
RAY 1970 35-47 56-75 489,244 45,500 
TI 1972 32-43 51-69 358, 850 33,373 
TI 1973 12-153 19-245 2, 349, 340 218, 490 
TI- 1974 12-153 19-245 2, 891, 868 268, 940

services groupV-22



The assumptions for this analysis were: 

*The abundance of each age group of a 
key species in the sampled areas of 
the river during July and August re
flects abundance in the entire river 
and equally among years.  

*Gear efficiency and selectivity are 
similar for 50-ft (15. 0-in), 75-ft 
(Z2. 5-rn), and 100-ft (30. 5-in) beach 
seine s.  

3. Results 

Annual variations in the abundance of juvenile (young-of-the

year) striped bass and white perch taken in beach seines were used as esti

mates of fluctuations in year-class size between 1965 and 1974 excluding 1971.  

The following paragraphs examine three analyses of beach-seine catch data.  

a. Statistical Test of Year-Class Abundance, Vicinity of Indian 
Point, 1969-1974, August-October 

Although year-class abundance in striped bass and white perch 

has been reported to fluctuate considerably (Turner and Chadwick, 1972; 

Schaeffer, 1972; Wallace, 1971; St. Pierre and Davis, 1972), the statistical signif

icance of differences between year classes has not been tested because such 

tests require more extensive data than are usually available. Such data were 

available for the Hudson River populations of juvenile striped bass and white 

perch from 1969 through 1970 and from 1972 through 1974. A Friedman analysis 

of variance of beach-seine catches provided a statistical test of year-class dif

ferences. Because the data used in the statistical. test were highly comparable 

over the 5 years, results reflected true annual differences in abundance at the 

stations sampled. The catch per unit effort (GPUIE) estimates of juvenile abun

dance were comparable because 

* All catches were made at the same 
four seining stations.
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" Samples were. taken each year' at. com
parable times throughout the same three 
months (August, September, and Oct
ob er).  

" The same beach-seine size and deploy
ment procedures were used at all times 
except during August and part *of Septem
ber 1969 when Raytheon employed 75-ft 
(22. 5-in) seines.  

From 1969 to 1974, overall differences between striped bass 

year classes were highly significant ()(2 = 21. 5, df = 4, p<O. 01). The 1974 

year class was smaller than the 1973 year class, but not quite significantly so 

(0. 10O>p>O0. 05). No s ignif icant d ifferenc es occurred among the stronge r year 

classes of 1969, 1970, and 1973 or between the weaker ones of 1972 and 1974: 

Mean -Striped Bass 

Year Rank D iffe rences.  

1969 3. 0 19 69 19 70 19 72 1973 1974 
1970 3.8 1969 0 -0.8 1. 5 -1.2 0. 5 
1972 1. 5 1970 0 Z. 3* -0. 4 1. 3 
1973 4.2 1972 0 -2. 7* -1. 0 
1974 2. 5 1973 0 1.7 

1974 0 

Least significant difference (psO. 05) is 1. 8.  

Significant difference between years (p< 0. 05) 

White perch also showed significant variations in year-class 

strength ()(2 = 20. 0, df = 4, p<O. 001) from 1965 through 1974. Relatively 

strong year classes occurred in 1969, 1970, and 1973, with poor year classes 

in 1972 and 1974. The 1974 year class was significantly weaker than those of 

1970 and 1973 (p<O. 05). The 1972 year class, the second lowest, was signifi

cantly different from the 1970 year class (p< 0. 05) and almost significantly 
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lower than the year class of 1973 (0. lO>p>O. 05). None of the other year 

classes differed significantly among themselves, although the 1969 vs 1974 

difference approached significance (0. lO>p>O. O5).  

Mean White Perch 

YearRankDifferences 

1969 3.4 1969 1970 1972 1973 1974 

1972 2.0 1969 0 -0.6 1.4 -0.3 1.6 192201970 0' 2.0* 0.3 2.2* 1973 371972 0 -1.7' 0.2 
194181973 0. 1.9* 

1974 0 

Least significant difference (p< 0. 05) is 1. 8.  

Significant difference between years (p<O. 05).  

Based on beach-seine catches in the vicinity of Indian Point 

from 1969 through 1974 both striped bass and white perch appear to have had 

relatively weak year classes in 1972 and 1974 and relatively strong year clas

ses in 1970 and 1973. CPUEs of the highest and lowest year classes differed 

by factors of 4. 3 for striped bass and 8. 5. for white perch. The Indian Point 

area, however, may not always reflect abundances in the entire river.  

b. Year-Class Abundance, Vicinity of Indian Point, 1965-1974, 
July-August 

Additional juvenile striped bass and white perch abundance 

figures were available for estimating year-class size over a slightly longer 

time span than the analysis just discussed. While abundance data from 1965 

through 1974 could not be analyzed statistically for differences between years 

because of insufficient measurement of variability within years, they do pro

vide further insight into year-class abundances.
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The catch data are limited to the Indian Point area and re

stricted to the months of July and August. Because beach-seine size and de

ployment differed over the years, it was necessary to use an abundance index 

other than average catch per unit effort (CPUE). As already described, the 

average catch-per-unit surface area swept per beach-seine tow (CPUA) was 

developed to adjust for the gear differences.  

For the years 1965 to 1974 (excluding 1971), the abundance 

(CPUA) of juvenile striped bass in the vicinity of Indian Point varied over sixty 

fold (Table V-3). Following apparently poor year classes from 1965 through 

1968, relative abundance increased greatly in 1969 and has since fluctuated at 

higher than pre-l9 6 9 levels. Since 1969, there have been relatively weak year 

classes in 1972 and 1974 and strong year classes in 1970 and 1973.  

Table V-3 

Year-Class Abundance Indices for Striped Bass and White Perch Based on 

Beach-Seine Catches during July and August, Vicinity of 

Indian Point, Hudson River, 1965-74
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________________AbundanceIndex 

Mean Catch per Unit Area Swept (CPUA) 

Yea r Striped Bass White Perch 

1965 9. 1 54.0 

1966 0 8.6 

1967 8.2 143.6 

1968 1.7 23.0 

1969: 61. 3 22.5 

1970 47.0 21.2 

1971** 

1972 210.8 3.8 

1973 78.8 26. 9 

1974 17.2 3.4 

No samples



In the NYU data for 1966, no juvenile striped bass were taken 

at Indian Point; however, HRFI beach-seine collections from 1966 (Carlson 

and McCann, 1969) contained juvenile striped bass at all stations ERM 36-125 

(km 58-200)]. Apparently, NYU beach-seine samples failed to detect juvenile 

fish which were actually present near Indian Point. This failure may have 

been due to a combination of factors, e. g., low seininig effort, avoidance of 

the short (50-.ft, 15-in) beach seines, a relatively small year class, and dis,

tribution of juveniles in the river.  

White perch juvenile CPUIEs were even more variable from 1965 

through 1974 than were those of striped bass (Table V-3); they ranged from a 

high of 143. 6 in 1967 to lows of 3. 8 and 3. 4 in 1973 and 1974 respectively.  

Annual abundance indices for 1968, 1969, 1970, and 1973 were remarkably 

similar, varying between 21. 2 and 26. 9.  

c. Year-Class Abundance, Riverwide, 1965-1974, July-August 

Variations in spatial distributions probably influence assessment 

of relative year-class size in the Alver based on sampling restricted to the 

Indian Point vicinity. Perhaps a more accurate assessment results from ana

lysis of riverwide beach-seine catches (for specific segment s, see Methods, 

subsection c).  

Striped bass again fluctuated greatly (Table V-4). Weak year 

classes were produced between 1975 and 1968. The largest. year class, 1969, 

was followed by lower but similar ones until 1974 when CPUA dropped to < 30% 

of the 1973 level and < 15% of the 1969 peak.  

White perch year-class abundance fluctuated less than did 

striped bass (Table V-4). Six years were quite similar, ranging from 18. 8

32.4 CPUA; only 1968, 1972, and 1974 had indices 9 10, with 1972 producing 

the lowest. White perch year-class size from 1965 through 1968 was generally
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high compared to that of other years and to the. relatively. poor year classes 

for striped bass from 1965 through 1968. Since 1969, variations in the annual 

abundance of white perch and striped bass have followed similar peaks and 

troughs.  

Bluefish abundance in the Hudson River fluctuated at low levels 

from 1965-69, increased in 1970, and has continued to increase through 1974 

(Table V-4). Peak years occurred in 1972 and 1974. The 1974 year class was 

almost twice as large as the 1972 year class. No bluefish were collected in 

1966 and 1969.  

Table V-4 

Year-Glass Abundance Indices for Striped Bass, White Perch, and Bluefish 
Based on Riverwide Beach-Seine Catches during July-August 

Hudson River. 1965-74 (1971 Excluded) 
Abundance Index 

Mean Catch per Unit Area Swept (CPUA) 

Year Striped Bass White Perch Bluefish 

1965 3.6 32.4 0.3 

1966 5.9 20. 3 0 

1967 3.2 28.7 0.1 

1968 1.1 10.0 0.1 

1969 61. 3 23. 5 0 

1970 26. 1 19. 6 0.7 

.1971 * 

1972 17. 3 3. 7 3.1 

1973 26.9 18.8 1.3 

1974 7. 3 5.2 5.9 

*No extensive riverwide samples 

4. Summary 

From the preceding results, the following summary statements 

can be made:

*Striped bass year-class abundance from 1965 
through 1974 was highly variable (Table V-5).
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" Weak year classes of striped bass occurred in 
1965, 1966, 1967, 1968, 1972, and 1974; 
stronger year classes occurred in 1969, 1970, 
and 1973.  

" Estimates of year-class abundance of striped 
bass based only on sampling in the Ind 'ian Point 
vicinity were fairly representative of river
wide abundance except in 1973.  

" White perch had relatively weak year classes in 
1968, 1972, and 1974; stronger year classes 
occurred in 1965, 1966, 1967, 1969, 1970, and 
1973 (Table V-5).  

" Samples of white perch taken in the Indian Point 
vicinity were not representative of the entire 
estuary in absolute magnitude, but they were when 
placed on a rank basis.  

" Bluefish abundance fluctuated at low levels from 
1965-69, increased in 1970, and have continued 
to increase through 1974.  

Table V-5 

Comparison of Year-Class Abundance Indices for Striped Bass and
White Perch, Based on Three 

Hudson River,
Combinations of Beach-Seine Catch Data, 
1965-74 (1971 Excluded)
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Indian Point Indian Point Riverwide 
Aug-Sep-Oct Jul-Aug Jul-Aug.  

CPUE CPUA CPUA 

Striped White Striped White Striped White 
Year Bass Perch Bass Perch Bass, Perch 

1965 *9.1 54. 0 3. 6 32.4 

1966 *0 8. 6 5.9 20. 3 

1967 **8.2 143. 6 3. 2 28. 7 

1968 *1.7 23. 0 1. 1 10.0 

1969 17.4 21. 3 61. 3 22. 5 61. 3 23. 5 

1970 29.2 33.9 47. 0 21.2 26. 1 19. 6 

1971 * *** 

1972 8.8 5. 5 20.8 3.8 17. 3 3. 7 

1973 37.8 24. 7 78.8 26.9 26. 9 18.8 

1974 9. 3 4. 8 17.2 3.4 7. 3 5.2 

*No extensive riverwide sample s
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D. FACTORS INFLUENCING YEAR- CLASS ABUNDANCE 

1. Objectives0 

" Examine relationships between year-class 
abundance and water temperature and 
freshwater flow 

" Examine potential effects of cannibalism and 
predation on year-class abundance 

* Examine relationships between combined 
power-plant operations and year-class 
abundances 

A preliminary examination of several factors potentially influ

encing striped bass and white perch year-class abundance was completed for 

the years 1965 through 1974. .Year-class size is determined initially by the 

number of eggs spawned and then by the magnitude of mortality on successive 

life stages (Forney, 1 971). The paucity of reliable estimates of striped bass 

and white perch annual egg production prompted the use of juvenile densities 

as annual indices of year-class abundance.  

Three groups of factors were related to year-class size 

graphically and by simple linear correlation analysis.  

" Environmental factors including water 
temperature and freshwater flow 

" Biological factors including predation 
by bluefish and cannibalism by yearling 
and older bass and perch 

e Power-plant factors including entrain
ment of eggs and larvae and impinge
ment of juvenile, yearling, and older 
fish during cooling-water withdrawal 

There was no attempt to demonstrate cause -and- effect relation

ships; rather where the data indicated a possible association between two vari

ables at a certain statistical confidence level, it was stated as such.  

Graphical trends were examined to suggest the existence of 4 

associations within the data.
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2. Methods 

a. Environmental Factors 

The annual environmental conditions prevailing in the Hudson 

R iver estuary from 1965 through 1974 were summarized (Appendix C) as a 

basis for evaluating the relationships between environmental factors and year

class abundance of striped bass and white perch.  

Aquatic physical and chemical data for the Hudson River estuary 

were collected from various sources including surveys by governmental agen

cies and privately funded studies: 

e New York State Conservation Depart
ment (NYSCD) Survey of the Lower 
Hudson Watershed, 1936 

* United States Geological Survey (USGS) 
Water-Quality Records, 1964-1972 

* United' States Geological Survey (USGS) 
Surface-Water Records, 1947-1974 

* Environmental Protection Agency (EPA) 
Water-Quality Surveillance Data, 
1964-1973 

9 United States National Ocean Survey 
-(USNOS)-Tide-Table-s, -1 964-1974

*Hudson River Fisheries Investigations 
(HRFI), Carlson and McCann, 1965-1968 

" The Raytheon (RAY) Indian Point Eco
logical Survey, 1969-1970 

" Texas Instruments Incorporated (TI) 
Hudson River Ecological Study, 
1972-1974
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Salinity, freshwater flow, tidal mixing, temperature, dissolved 

oxygen, and turbidity were the variables measured by all of these surveys and 

those most likely to influence year-class abundance of key fish species. Data 

comparability among years was a prerequisite to assessing long-term changes 

in water-quality variables; therefore to maximize comparability, variables 

were converted to common units whenever possible. All temperature data were 

converted to degrees centigrade (CC), as necessary.  

Investigators on the Hudson River have employed various meth

ods of determining ionic concentration, including: chlorinity (g/l. Cli) used by 

NYSCD, HRFI and USGS; inductance salinometry (a type of conductance mea

surement used by RAY); and specific conductance (used by TI and USGS). Sec

tion III described the equations utilized in converting conductivity to salinity; 

by rearranging the terms, conversion from salinity to specific conductance (C) 

becomes: 

-S/100 
C 25= 178500 - 178500 e 

where 

C 25 specific conductance Gimhos/cm @ 25 C) 

S =salinity ( 0 /oo) 

This equation, which was derived by curve-fitting with nonlinear regression 

analysis, provides a close approximation of the true relationship.  

To convert chlorinity to salinity Knudson's (1962) linear equa

tion was used: 

S = 0.030C I + 1.8.05
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whe re 

S = salinity (0 /oo) 

Cl =chlorinity (g/1 Cli) 

C hlorinity was converted to conductivity by successive application of the equa

tions converting chlorinity. to salinity and salinity to conductivity. When salinity 

(S) falls below 1. 0 0/00, however, interconversions are invalid and conversion 

of specific conductance to chlorinity yields an inflated value, since conductance 

measurements respond to all ionic species (Mangelsdorf, 1967).  

Conversion factors were not applied to dissolved-oxygen concen

trations or turbidities: dissolved oxygen is an estimate of absolute concentration 

which is not subject to change in reference values; and turbidity cannot be con

verted to common units because there is no known conversion for the numerous 

units used by the various surveys.  

For this report, indices of year-class abundance in striped bass 

and white perch, 1965-1974, were compared to measurements of two environ

mental factors that were available and. comparable among all years and con

sidered to be potentially important to survival in the early life stages of the two 

species: 

" Freshwater inflow to the river was mea
sured by water released from the Green 
Island Dam at Troy, New York ERM 153 
(km 245)]. Mean daily freshwater in
flow for March through July was used 
for comparisons with year-class abund
ance (Table V-6) 

" Water temperature was measured in the 
vicinity of Indian Point ERM 42 (km 67)].  
Daily surface temperatures from mid
April through July were used for the com
parisons with year-class abundance 
(Table V-7).
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Table V-6 

Mean Daily Freshwater Inflow by Month, March-April 1965-74, 
in Hudson River at Green Island Dam, Troy, New York, 

[RM 153 (km 245)] 

Mar Apr ~ Jun Jul 

Year f t 03 M3x1 t 3 x13 3x10 3 f 0 M 03 -t3x1 3x1 t3x 103 M3 x 03 

sec -sec sec s!e-c -sec se c see L_ _ sec 

1965 9,123 258 19,280 546 8,309 235 3,573 101 3,082 87 

1966 23,090 653 15,630 442 19,410 549 8,270 234 3,674 104 

1967 11,360 322 30,940 876 17,060 483 6,197 175 5,074 144 

1968 24,860 704 18,300 518 18,490 523 15,710 445 9,795 277 

1969 17,470 494 40,7301 1,153 20,910 592 9,995 283 5.430 154 

1970 15,060 426 39,350 1,114 14,550 412 6,404 181 5,997 170 

1971 20,220 572 37,270 1,055 35,240 997 7,334 208 6,233 176 

1972 26,860 760 37,960 1,074 40,520 1,147 29,630 839 18,380 520 

1973 29,500 835 30,933 875 27,542 779 13,023 369 10,232 290 

1974 17,423 493 30,440 862 22,790 1 645 8,773 248 11,371 322

Table V-7 

Mean Biweekly Surface Temperatures (0C) in Hudson River Measured in 
Vicinity of Indian Point, River Mile 42 (km 67), 1965-74

0
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________________ iweekly Interval ____ ___ 

Year Apr May May Jun Jun Jul Jul 

16-30 1-15 16-31 1-_1 5 116-30 1-15 16-31 

1965 8.0 11.5 15.0 18.5 21.5 23.0 23.5 

1966 8.7 11.0 14.3 19.2 22.7 25.5 25.5 

1967 9.0 11.5 14.5 18.0 22.0 24.0 25.6 

1968 12.0 15.0 17.0 19.0 22.3 24.5 25.8 

1969 10.0 12.5 17.7 20.5 22.5 23.3 24.0 

1970 8.8 10.2 16.5 19.0 21.5 23.0 24.0 

1971 8.0 9.5 14.0 18.0 22.0 24.7 25.0 

1972 8.8 10.7 15.5 19.7 19.7 20.5 23.5 

1973 8.5 12.5 14.5 16.5 20.5 22.0 23.5 

1974 8.7 14.0 16.5 20.0 21.5 23.5 24.8



b. Biological Factors 

The potential mortality to juvenile striped bass and white. perch 

by cannibalism and bluefish predation was examined with simple linear corre

lation analysis of riverwide abundance indices and studies of bluefish and year

ling and older striped bass and white perch food habits. Probable gear differ

ences in the ability to capture bluefish, yearling and older striped bass, or 

yearling and older white perch occur between the data set representing 50-ft 

(15-in) beach seines (1965-1968) and the set representing primarily 75-ft 

(22. 5-in) and. 100-ft (30. 5-in) beach seines (1969-1974). Hence, for analyses 

of the possible influences of cannibalism and bluefish predation, these data sets 

have been considered separately.  

c. Power-Plant Factors 

Simple linear correlation and covariance analyses were used to 

examine the relationships between power-plant operations and year-class abun

dance in striped bass and white perch. Riverwide beach-seine data were used 

to calculate juvenile abundance indices. .Since the processes of entrainment and 

impingement of eggs, larvae, and juveniles are directly related to the intake of 

power-plant cooling water, maximum combined daily water withdrawal by all 

operating units at Bowline, Lovett, Indian Point, and Danskammer was used as 

the annual index of power-plant operation. The assumption was made that the 

volume of water withdrawn is directly proportional to capacity. Indian Point 

Unit 2 withdrew cooling water at < 100% capacity in 1973 and 1974, as did -Bow

line Unit 2 in 1974. For details, refer to Section VII. The assumption of maxi

mum daily water withdrawal is valid for other operating units.  

A unit was considered to have potential impact on the year-class 

strength during a given year if the unit went on-line prior to July 1 of that year.  

Since year-class abundance indices were based on July-August mean GPUAs, 

any unit which went on-line after July 1 was added to the following year's index 

of power-plant operations. Since Roseton Units 1 and 2 went on-line after
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July 1, 1974, they wer-e not included in the 1974 index of power-plant operations 

and are not considered in this report.0 

3. Results 

a. Environmental Factors 

1) Freshwater Inflow 

Freshwater inflow influences water temperatures in estuarine 

environments and is a potentially important factor in the survival of striped 

bass and white perch eggs and larvae. Turner and Chadwvick (1972) concluded 

that year-class abundance of striped bass in late summer in the Sacramento

San Joaquin estuary in California was closely related to the freshwater inflow 

in May, June, and July. High flow years were associated with greater year

class abundance, although several mechanisms controlling this relatio nship 

may have been operating. In the Potomac River, Maryland, indices of juve

nile striped bass abundance based on seine hauls were also significantly 

correlated with April and May flows (r = 0. 86) for the years 1961-71 (mentioned 

in Cali-fornia Department of Fish an~d Game et al, 1974). Analysis of catches 

on striped bass party boats indicated that juvenile survival was better when 

river flows in the spring and summer wer e high (California Department of 

Fish and Game et al, 1974). No similar data relating river flow to white 

perch year-class abundance are available although Mansueti (1961) suggested 

that heavy spring (February-May) rains depressed first-year growth.  

The widest range of mean daily freshwater inflows in the Hudson 

River for the years 1965 through 1974 occurred during April and May (Figure 

V-8). Based on April mean daily inflows, 1965, 1966, and 1968 were relatively 

low flow years; 1969-1972 were relatively high flow years. Intermediate flows 

occurred in 1967, 1973, and 1974. Based on May mean daily inflows, 1965 was 

low and 1971 and 1972 were high. The remaining years were intermediate.  

Except for 1972, all years had similar mean daily freshwater inflows during 

June and July.0
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C<igure V-8. Mean Daily F reshwater Inflow into Hudson River during March 

through July 1965-74. [Measured as flow releases at Green 

Island Dam, Troy, New York, RM 153 (km 245)] 

As indicated in Figure V-9, striped bass year-class abundance 

was positively related to mean daily river inflow during April (correlation 

coefficient r = 0. 711, p = 0. 32, 2-tailed test) indicating striped bass juve

niles were more abundant during higher flow years. Juvenile striped bass 

abundance, however, was not significantly correlated to river inflow during 

March, May, June, or July.  

White perch year-class abundance was negatively related to 

river inflows during all months except April (Figure V-9) as follows: 

March: r =.-0. 641, p = 0.063 

April: r = -0. 170, p =0. 663 

May: r = -0. 717, p =0.030 2-tailed tests 

June: r = -0. 728, p =0. 026 

July: r =-0. 861, p = 0.003 

The genierally higher correlations with summer flows suggest that high river 

inflows in July may be more detrimental to white perch year-class 

than high flows in March, April, May, or June.
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Figure V-9. Relationship between Striped Bass, White Perch, and Bluefish 
Year-Class Abundance and Freshwater Inflow in Hudson River 
during March through July 1965-74 

2) Water Temperature 

Water temperature influences time of spawning in striped bass 

(Farley, 1966; Talbot, 1966). In the Sacramento-San Joaquin estuary of Cali

fornia (Turner and Chadwick, 1972), depressed June-J uly water temperatures 

during high flow years resulted in later spawning and generally greater year

class abundance.  

Indices of year-class abundance for striped bass and white 

perch were unrelated to mean daily river temperatures in the area of Indian 

Point for biweekly intervals from mid-April through July 1965-74.
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b. Biological Factors 

1) Predation 

Young bluefish occur in the lower Hudson River estuary (RM 

12-61, km 19-98) from mid-June through mid-October (TI, 1975) and, as 

active piscivores (Bigelow and Schroeder, 1953), are potential predators on 

juvenile striped bass and white perch. Bluefish abundance indices increased 

between 1965 and 1974 (Table V-8).  

Table V-8 

Annual Abundance Indices (CPUA), 1965-74, for Juvenile Bluefish, 
Striped Bass, and White Perch, Hudson River Estuary 

Based on Riverwide Beach-Seine Catches, 
July-August

Mean Catch per Unit Area (CPUA)Year 

1965 

1966 

1967 

1968 

1969 

1970 

1971 

1972 

1973 

1974

Bluef ish 

0.3 

0 

0.1 

0.1 

0 

0.7 

3.1 

1.3 

5.9

Striped Bass White Perch 

3.6 32.4 

5.9 20.3 

3.2 28.7 

1.1 10.0 

61.3 23.5 

26.1 19.6 

17.3 3.7 

26.9 18.8 

7.3 5.2

*No extensive riverwide samples

From 1965 through 1968 (Figure V-1), bluefish and juvenile 

striped bass abundance indices were unrelated (r = -0. 290, p = 0. 355, 1-tailed 

test). During those years of generally low river inflows, both species were 

scarce (Figure V-9). Striped bass year-class abundance during 1965-68 was

services group
V-39

Mean Catch per Unit Area (CPUA)



690

LU~ 

CC 

V)

10 k 68

BLUEFISH INDEX OF ABUNDANCE (CPUA)

Figure V-10. Relationship between Striped Bass and White Perch Year-Class 
Abundance Indices and Bluefish Index of Abundance in Hudson 
River, 1965-74 (1971 Excluded)

V-40 services group

70 

67 
*.65 
268

65 

*67 

69 

66 70 
0

Lii 

im 

C, 

Lii 

Lii

0

V-40



probably most heavily influenced by the low river inflows. The association 

between striped bass and bluefish abundance indices from 1969 through 1974 

was significant (r = -0. 808, p =0. 049, 1 -tailed test) indicating that juvenile 

striped bass abundance was low during the years when bluefish abundance was 

high.  

Paralleling the results with striped bass, a negative association 

was found between juvenile white perch abundance and bluefish abundance 

(Figure V-10) from 1969 through 1974 (r =-0. 880, 1 -tail, p 0. 024); however, 

no significant relationship existed from 1965 through 1968 (r =0. 576, 1-tail, 

p = 0.212).  

The possibility that bluefish prey on juvenile striped bass and 

white perch and influence year-class abundance was also investigated by ex

amining bluefish food habits. Limited 1973 data (TI, unpublished) suggested 

that bluefish do consume juvenile striped bass and white perch; however, 

more extensive studies in 1974 (TI, unpublished) found almost no evidence of 

bluefish predation on striped bass and white perch even though bluefish were 

very abundant in the Hudson River during 1974 (Table V-8). In 1974, blue

fish primarily consumed bay anchovy, American shad, and Atlantic tomcod.  

Striped bass and white perch juveniles were less abundant (Table V-9) and 

concentrated further upstream in 1974 (see Section VI) and essentially less 

availabl-e to bluefish pr edation.- ________________ 

The regulation of bluefish abundance in the Hudson River is likely 

to be very different from that of juvenile striped bass and white perch abundance 

since bluefish eggs are spawned in the ocean and the larvae migrate into the 

estuarine nursery areas (Bigelow and Schroeder, 1953). Bluefish, apparently 

opportunistic predators, may be potentially important predators of juvenile 

striped bass and white perch but probably only under certain conditions. If 

juvenile bass or white perch were concentrated below RM 50 (area of bluefish 

distribution in the Hudson River) by late July during a year when bluefish 
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populations were very high and other prey species (bay anchovy, shad, tom

cod, etc. ) were iow in abundance, bluefish predation could become an im

portant source of mortality of juvenile striped bass and white perch.  

Table V-9 

Annual Abundances Indices (CPUA), 1965-74, for Yearling and Older 
Striped Bass and White Perch, Hudson River Estuary, 

Based on Riverwide Beach-Seine Catches, 
July-August

Mean Catch per Unit Area (CPUA)
Year 

1965 

1966 

1967 

1968 

1969 

1970 

1971 

1972 

1973 

1974

Striped Bass 

0.4 

0.1 

0.2 

0 

0.3

White Perch 

7.9 

2.2 

8.6 

8.1 

21.1 

17.0 

8.9 

7.2 

26.2

*No extensive riverwide samples

2) Cannibalism 

Cannibalism by yearling and older age groups is a potentially 

important source of mortality of juvenile striped bass and white perch. From 

1965 through 1974, yearling and older striped bass abundance indices fluctuated 

only about twofold whereas yearling and older white perch abundance indices 

were much higher and varied over tenfold (Table V-9). These abundance dif

ferences probably reflect the anadromous vs semiresident life cycles for
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striped bass and white-perch respectively. Yearling and older striped bass 

appear to concentrate outside the sampling area (below RM 14) while white 

perch tend to remain in the river. Furthermore, adult white perch were 

commonly taken in beach seines while adult striped bass were rarely caught 

in seines.  

Juvenile striped bass abundance was unrelated to yearling and 

older abundance from 1965 through 1968, low river inflow years when all 

striped bass age-group abundance indices were low (Figure V-11). During 

1969-74, however, the association was apparently inverse, indicating that 

during those years when yearling and older abundance was high, juvenile 

abundance was low. In the Sacramento-San Joaquin estuary of California 

(Stevens, 1966; Thomas, 1967), yearling and older striped bass were can

nibalistic on juveniles. Food-habit studies of yearling and older striped bass 

from the Hudson are limited, but some evidence of cannibalism has been re

ported (TI, 1974b).  

Abundance indices of white perch juveniles and indices of year

ling and older white perch were unrelated (Figure V-11). Food-habit studies 

during 1972-73 demonstrated that fish were an insignificant component of year

ling and older white perch stomach contents (TI, 1974b).  

Cannibalism appeared to be an unimportant influence on. white 

perch year-class size; in striped bass, however, cannibalism may function 

as an important source of mortality late in the first year when concentrations 

of juveniles and yearlings merge in the lower river. Cannibalism is most 

likely to influence year-class size in striped bass when the density of yearling 

and older striped bass is high and competition for prey is intense. Detection 

of the influence of cannibalism within a year class is more difficult.
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c. Power-Plant Factors 

The-number of electrical generating units withdrawing Hudson 

River water for cooling purposes has -increased since 1949 when Lovett Unit 1 

went on-line (Table V-10). Since unit size expanded, the combined daily capa

city of all five power plants [located between RM 37 and 66 (km 59 and 106)] to 

withdraw cooling water has also increased,. particularly from 1972 to 1973.  

Table V-10 

Index of Combined Power-Plant Operations on Hudson River Estuary 
[RM 37-66 (km 59-106)], 1949-74, Based On Maximum Daily Water Withdrawal 

When All Units Are Operating at 100% Capacity 

No. of Maximum Daily 
Generati ig Units Water Withdrawal 

Year On Line Unit Location* (in
3 

x 10
3
/day) 

1949 1 Li 137 
1950 1 Li 137 
1951 1 Li 137 
1952 3 Li, L2, Dl 503 
1953 3 Li, L2, Dl 503 
1954 3 Li, L2, Dl 503 
1955 5 Li, L2, L3, Dl, D2 961 
1956 5 Li, LZ, L3, Dl, D2 961 
1957 5 Li, L2, L3, D1, D2 961 
1958 5 Li, LZ, L3, D1, DZ 961 
1959 5 LI, L2, L3, Dl, D2 961 
1960 6 Li, L2, L3, Dl, D2, D3 1,484 
1961 6 LI, 12, L3, Dl, D2, D3 1,484 
1962 6 Li, L2, L3, Di, D2, D3 1,484 
1963 7 Li, L2, L3, D1, D2, D3, Ii 3, 217 
1964 7 Li, LZ, L3, Dl, D2, D3, 11 3,217 
1965 7 Li, L2, L3, DI, D2, D3, 11 3, 217 
1966 8 Li1, L2, L3, L4, -Dl1, D-2, _D3, Ii1 3,786 
1967 8 Li, L2, L3, L4, Di, D2, D3, 11 3, 786 
1968 9 Li, L2, L3, L4, Di, D2, D3, D4, 11 4,604 
1969 10 Li, L2, L3, L4, L5, Di, D2, D3, D4, 11 5, 258 
1970 10 Li, L2, L3, L4, L5, Dl, D2, D3, D4, 11 5, 258 
1971 10 Li, L2, L3, L4, L5, Di, D2, D3, D4, 11 5, 258 
1972 10 Li, L2, L3, L4, L5, Di, D2, D3, D4, 11 5,258 
1973 12 Li, L2, L3, L4, L5, Dl, D2, D3, D4, Ii, 12 12, 094 
1974 13 Li, L2, L3, L4, L5, Di, D2, D3, D4, II, 12, B1, B2 14, 188 

L =Lovett, B =Bowline, I Indian Point, D =Danskamner, R = oseton 

*fRoseton Units I and 2 did not begin operation until after July 1974 (See Section IV).
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Juvenile striped bass abundan ce indices and power-plant op

eration indices from 1965 through 1974 were unrelated (r = 0. 092, p = 0. 814, 

2-tailed test, Figure V-12). Juvenile white perch abundance indices and 

power-plant operation indices (Figure V-12) had a weak but nonsignificant 

inverse relationship (r = -0. 486, p = 0. 184, 2-tailed test). As indicated in 

Figure V-13, however, mean daily river inflows (May, for example) and an

nual indices of power-plant operations are positively related. Thus, if white 

perch abundance is negatively related to May river inflows as previous anal

yses suggest (Figure V-9), an inverse association between white perch year

class abundance and power-plant operations may be spurious.

STRIPED BASS

40

70 

72 

66 
65 -,67 

' 1 .68
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66 7
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INDEX OF POWER-PLANT OPERATIONS 

(maximum daily power-plant water withdrawal 
in thousands of cubic meters)

19 23

Figure V-12. Relationship between Indices of Abundance for Juvenile Striped 
Bass and White Perch and Indices of Power-Plant Operations 
on Hudson River, 1965-74 (1971 Excluded)
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The association between white perch juvenile abundance and 

power-plant operations was further examined by first adjusting the annual 

GPUA indices by covariance analysis to remove the negative effect of May 

river inflow on year-class strength and then re-evaluating the effects of power

plant operations. The results of the analysis can be summarized as follows:
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Source df Sum of Squares Mean Squares F 

Regressi on 2 460.9 230.5 4.16 

May inflow 1 407. 2 407.2 7.6* 

Power-plant withdrawal 1 53. 7 53.7 0.97* 
after removing effects 
of May inflow 

Residual error 6 332. 0 

Total 8 792.9 

Not significant 

Significant at p < 0. 05



Power-plant operations had no significant effect on white perch year-class 

abundance after the negative effect of May freshwater inflow was removed by 

regres sion.  

4. Summary 

Based on this preliminary examination of several factors po

tentially influencing striped bass and white perch year-class abundance, 

1965-74, the following observations can be made: 

o Environmental Factors 

- Annual abundance of striped bass juveniles was 
positively associated with river inflow during 
April (r = 0. 711, p = 0. 032, 2-tailed test). How
ever, the observed correlation may have a spuri
ously high level of significance because correla
tions and significance tests were conducted inde
pendently in five months during which there was 
no a priori basis for postulating a particular re
lationship between flow and abundance. Abundance 
was not associated with river inflows during March, 
May, and June or July.  

- Annual abundance of white perch juveniles was neg
atively associated with river inflow during all spring 
and early summer months except April, with the 
highest correlation in July (r = -0. 861, p = 0. 003, 
2-tailed test).  

- Annual abundances of striped bass and white perch 
juveniles were unrelated to mean daily water tem
peratures (mid-April through July) in the area of 
Indian Point.  

o Biological Factors 

- During the years 1969-1974, abundances of blue
fish were negatively associated with abundances 
of striped bass juveniles (r = -0. 808, p = 0. 049, 
1-tailed test) and white perch juveniles (r = -0. 880, 
p = 0. 024, 1-tailed test). Bluefish and juvenile bass 
and white perch abundances were unrelated from 1965 
through 1968.  
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-Bluefish food-habit studies showed evidence of preda
tion on juvenile striped bass and white perch in 1973 
but less predation in 1974.  

-Abundances of yearling and older striped bass were 
unrelated to abundances of striped bass juveniles 
from 1965 through 1968, but the abundances were neg
atively associated from 1969 through 1974.  

-Abundances of yearling and older white perch were 
unrelated to abundances of white perch juveniles.  

-Food-habit studies indicated evidence of cannibalism 
by yearling and older striped bass but not by white 
perch.  

e Power-Plant Factors 

- Abundances of striped bass juveniles were unrelated 
to combined power-plant water withdrawal from 1965 
through 197'4.  

- Abundances of white perch juveniles were weakly neg
atively associated with combined power-plant water 
withdrawal f rom 196-5 through 19 74 (r = -0. 486, p= 
0. 185, 2-tailed test), but the association was con
founded by the relationship between white perch abun
dance and river inflow. After effects of the relation
ship between river inflow and year-class strength were 
removed, abundances of white perch juveniles were un
related to combined power-plant water withdrawal.  

E. FISH SPECIES COMPOSITION 

1. Objective 

e Describe species composition of beach-seine 
catches from 1965 to 1974, excluding 1971 

Besides affecting abundances of a few key fish species, power

plant operations could conceivably alter the species composition of the Hudson's 

fish community. This section, therefore, examines the lists of species caught 

in beach seines in each of the years between 1965 and 1974 for evidence of any 

decline in species richness potentially attributable to power-plant operations.
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2. Methods 

A list of all species caught in beach seines was developed from 

data collected by New York University in the years 1.965 to 1969, by the Hudson 

River Fisheries Investigations from 1965 to 1968, by Raytheon in 1969 and 1970, 

and by Texas Instruments from 1972 to 1974. Further data were obtained from 

reports by Lawler, Matusky, and Skelly Engineers in 1969 and 1971-1973 

(Lawler, Matusky, and Skelly, 1974; Quirk, Lawler and Matusky, 1973a, 1973b, 

and 1974b). For each of the years between 1965 and 1974, a list of species 

present was prepared from all ecological study data pertaining to the given 

year (Tables V-Z and V-li).  

Table V-li1 

Beach-Seine Information Used in Combination with That 
Presented in Table V-2 To Determine Species Composition 

Study Month and Year Length Seine Deployment Sampling Station 

(Data-Base Subset) Sampled (ft) Method Identification River Mile Shore 

Lawler, Matusky, Aug. 1969 50 Set parallel to shore Danskammer 66 West 

and Skelly En- Sep. 1969 about 50 ft off- Discharge 

gineers (LMS) Oct, 1969 shore 

Formerly Quirk, May, 19 71 50 S et parallel to shore Bowline Pond 37 West 

Lawler, and Jun. 1971 about 50 ft off- Roseton 66 West 

Matusky (QLM) Jul, 1971 shore Kingston West 95 West 
Aug. 1971 Kingston East 95 East 

Sep, 1971 
Oct, 1971 
Nov, 1971 
Dec, 1971 

May, 1972 50, 100 in Set parallel to shore Bowline Pond 37 West 

Jon, 1972 Dec at sta- about 50 ft off- Kingston West 95 West 
Jul, 1972 tions on shore Kingston East 95 East 

Aug, 1972 river miles Danskamnmer 66 West 

Sep. 1972 66-67 67 West 
Oct, 1972 67 East 
Nov, 1972 
Dec-, 1972 

May. 1973 100 Set perpendicular BPI 37 We st 

Jun, 1973 to shore and then BPS 37 We st 

Jul. 1973 towed around in a BPN 37 West 

Aug. 1973 semi-circle to LS 41 West 
Sep. 1973 shore LE 41 East 
Oct, 1973 
Nov, 1973 
D .ec, 1973
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3. Results and Discussion

Eighty-five species were identified from beach-seine catches 

at some time between 1965 and 1974 (Table V-12). Since all but three of these 

species (butterfish, scup, and green sunfish) were caught in 1973 or 1974 and 

since the butterfish and scup are transient marine species and the green sun

fish is rather difficult to identify, there is no evidence that power-plant opera

tions have reduced the number of species accessible to beach seines.  

Table V-l12 

Species Captured in Beach Seines between 1965 and 1974 

Year 

Scientific Name Common Name 65 66 67 68 69 70 71 72 73 74 

Petrornyzon marinus Sea lamprey X 
Acipenser brevirostrum Shortnose sturgeon X 
Acipenser oxyrhynchus Atlantic sturgeon X X X X 
Anguilla rostrata American eel X X X X X X X X X X 
Alosa aestivalis Blueback herring X X X X X X X X X X 
Alosa pseudoharengus Alewife X X X X X X X X X X 
Alosa sapidissima American shad X X X X X X X X X X 
Brevoortia tyrannus Atlantic menhaden X X X X X X X X X 
Dorosoma cepedianwrn Gizzard shad X X X 
Anchoa mitchilli Bay anchovy X X X X X X X X 
Salmo trutta Brown trout X X 
Salve linus fontinalis Brook trout X 
Osmerus mordax Rainbow smelt X X X X X X X 
Esox crnericanus Redfin pickerel X X 
Esox lucius Northern pike X X X 
Esox niger Chain pickerel X X X X X X X 
Cairrassius auratus Goldfish X X X X X X X X X X 
Cyprinus carpio Carp X X X X X X X X X X 
Exoglossum rnaxilingua Cutlips minnow X X 
Hybognathus nuchalis -Silvery minnow X X X 
Alotemigonus crysoleucas Golden shiner x R- )C -x X -x -x- -x -x -x 
Notropis a'noenus Comely shiner X 
Notropis analostanus Satinfin shiner X X X 
Notropis atherinoides Emerald shiner X X X X X X 
Notropis bifrenatus Bridle shiner X X 
Notropis cornutus Common shiner X 
Notropis hudsonius Spottail shiner X X X X X X X X X .X 
Notropis rube lius Rosyface shiner X 
Aotropis spilopterus Spotf in shiner X 
Notropis volucellus Mimic shiner X X 
Pimephales promelas Fathead minnow X 
Rhinichthys ctratulus Blacknose dace X X 
Semotilus corvoralis Falifish X X 
Catostonus commersoni White sucker X X X X X X X X X 
Hypentelium nigricans Northern hogsucker X X 
Ictalurus catus White catfish X X X X X X X X X
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Table V- 12 (Gontd)

Year 

Scientific Name Common Name 65 166 167 1 68 1 69 1 70 71(713 4
Ictalurus nebulesus 
Zeta 7urus punctatus 
Percopsis orniscomaycus 
Merluccius bilineatus 
Micro gadus torncod 
Urophycis chuss 
Stongy tura marina 
Fundulus diaphanus 
Fumdu 7us heteroc litus 
Fundutus maja7-is 
Menidia beryllina 
Menidia menidia 
Apel7tea quadracus 
Culaea inconstcms 
Gasterosteus aculeatus 
Syngnathus fuscus 
Morone americana 
Morene saxatilis 
Ambloplites rupestris 
Lepomis auritus 
Lepomis cyame 7-7us 
Lepomis gibbosus 
Lepomis macrochirus 
Micro pterus do lemieui 
Micropterus salmoides 
Pomoxia annu-aris 
Pomoxis nigremaculatus 
Etheostoma eLms tedi 
Perca flavescens 
Percina capredes 
Stizostedion vitreum vitrewn 
Pomatomus sa itatrix 
Caranx hippos 
Selene vomer 
Steno tomus chryseps 
Bairdie 7-7a chrysura 
Cynoscion regalis 
Lejestemus xanthurus 
Menticirrhus saxatil7is 
Micrepegen undulatus 
Mugil cephalus 
Mugil curerna 
Dormitater macu latus 
Fepril7us triacanthus 
Pr2ionotus care linus 
Prionotus eve lens 
Para7ichthys dentatus 
Pseudep Zeurenectes americanus 
Trinectes maculatus

Brown bullhead 
Channel catfish 
Trout-perch 
Silver hake 
Atlantic tomcod 
Red hake 
Atlantic needlefish 
Banded killifish 
Mummichog 
Striped killifish 
Tidewater silver side 
Atlantic silver side 
Four spine stickleback 
Brook stickleback 
Threespine stickleback 
Northern pipefish 
White perch 
Striped bass 
Rock bass 
Redbreast sunfish 
Green sunfish 
Pumpkinseed 
Bluegill 
Smailmouth bass 
Largemouth bass 
White crappie 
Black crappie 
Tessellated darter
Yellow perch 
Logperch 
Walleye 
Bluefish 
Crevalle jack 
Lookdown 
Sc up 
Silver perch 
Weakfish 
Spot 
Northern kingfish 
Atlantic croaker 
Striped mullet 
White mullet 
Fat sleeper 
Butterfish 
Northern searobin 
Striped searobin 
Summer flounder 
Winter flounder 
Hogchoker X I X1 X X1 XI x

No. of species 32__1__40__1__37_ 1 291Z1 35 1 37J1 26 148 165 1 75 

Identified by investigators prior to 1971 as the Johnny darter (Etheostema nigz'um).
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From 1965 to 1972, the -number of species caught annually in 

beach seines varied irregularly between 26 and 48. In 1973, the number of 

species increased to 65 and in 1974 t o 75. This substantial increase is not 

attributable to effects of power plants but is very likely due to increases in 

total seining effort, area of the river sampled, and number of months in which 

seining occurred (see page V-Z2 and subsection IIl-B). The species not detected 

prior to TI's extensive studies are primarily marine fish which are occasional 

visitors to the Hudson and freshwater fish which are relatively scarce or likely 

to be found upstream of earlier sampling efforts.  

4. Summary 

" Between 1965 and 19 ,74, 85 fish species 
were identified from beach-seine catches 
in the Hudson 

* There is no evidence that power-plant 
operations have affected species richness 

In this section, several related matters requiring informa

tion from a series of years are discussed. Among these are trends in size of 

the Hudson River's spawning stocks of striped bass, white perch, and American 

shad, trends in abundance of young-of -the -year striped bass and white perch, 

and relationships of these trends to physicochemical, biotic, and power-plant 

operational factors; and trend's in species compoionithHdsna deter---

mined from beach-seine catches.  

Trends in spawning stocks were revealed in series of catch-per

unit-effort estimates of relative abundance based on Hudson River commercial 

fishery records from 1931 to 1972. Striped bass abundance fluctuated irregu

larly and at a fairly low level from 1931 to 1954 but increased substantially in 

the mid-1950s and has since fluctuated at high levels. White perch abundance 

indices decreased drastically from 1931 to 1954 and have continued to decline 
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at a less rapid pace; some of the apparent decline may actually represent 

altered fishing strategies due to diminishing market demand. American shad 

abundance-oscillated widely from 1931 through 1972, with recent lows occur

ring in 1950 and 1964 and highs in 1956 and 1972.  

Abundance of juvenile striped bass was quite variable from 

1965 to 1974 and did not appear to be strongly controlled by the physical and 

biotic factors examined. Between 1965 and 1968, juvenile striped bass were 

relatively scarce. Riverwide abundance was much higher from 1969 to 1973 

but declined in 1974. Year-class strength was not significantly related to 

maximum daily withdrawal of water by power plants, water temperature, or 

to net freshwater flow in March, April, May, June, or July. Although blue

fish and older striped bass were shown to prey upon juvenile striped bass, the 

relationship between the abundance of bluefish and older striped bass abun

dance and juvenile striped bass abundance was not statistically significant.  

Abundance of juvenile white perch from 1965 to 1974 varied 

consid~erably, appearing to be strongly affected by freshwater flow. River

wide abundance was generally higher between 1965 and 1969 than subsequently.  

There was a strong negative linear relationship between abundance of juvenile 

white perch and net freshwater flow in all spring and early summer months 

except April, suggesting that much of the variation in abundance is produced 

by fluctuations in runoff. Abundance was unrelated to water temperature or 

to water withdrawal by power plants. Bluefish preyed upon juvenile white 

perch, but the relationship between bluefish abundance and juvenile white 

perch abundance was not statistically significant.  

Eighty-five fish species were identified from beach-seine 

catches in the Hudson between 1965 and 1974. There is no evidence that 

power-plant operations have affected species composition.
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SECTION VI 

VULNERABILITY ASSESSMENT 

A. INTRODUCTION 

The magnitude of power -plant -induced mortality on fish popula

tions in the Hudson River estuary during a given year directly relates to the 

vulnerability of each species to entrainment of eggs and larvae and impinge

ment of young and yearlings by the power plants. Some of the factors which 

influence vulnerability are the life history, physiology, and behavior of the 

fishes; the temporal and spatial abundance and distribution patterns of the 

various life stages; and power plant locations, intake designs, and operations.  

The life history, physiology, and behavior of the fishes offer a 

qualitative assessment of potential vulnerability to the power plants. Biologi

cal features that influence the time period when each life stage is in the estuary 

and predict their relative ability to avoid and/or survive entrainment and im

pingement are particularly important. in this regard.  

Temporal and spatial abundance and distribution patterns reveal 

when and where the various life stages occur in the estuary. Temporal abun

dance patterns provide the best estimate of the size of the total river population.  

available to potential entrainiment and impingement and indicate when and for 

how long each life stage occurs. Longitudinal river distribution patterns indi

cate where each life stage occurs, the key environmental variables that in

flue nce their distribution, and how much movement occurs. Vertical and lateral 

distribution patterns offer additional information on where each life stage occurs 

and indicate the degree of exposure of each life stage to the plant intakes, those 

life stages that are most susceptible to plant-induced mortality, and how ex

posure changes through time.
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Power-plant location and design influence the intake withdrawal 

zone, the effectiveness of the screens or other diversion devices protecting the 

intakes, how much water can be withdrawn, the approach velocities at the screen 

face, and the size of particles that can be entrained through the intakes. The 

operational schedules at each plant determine the actual volume of water with

drawn, the season of maximum pumping rates, and changes in discharge water 

temperature, etc.  

The summation of these factors determines the relative vulner

abili ty of each species' life stages to power -plant-induced mortality. Annual 

variations in any of the factors can be expected to influence annual estimates 

of direct impact. Knowledge of how these factors interact in determining the 

magnitude of plant-induced mortality provides the basis for explaining annual 

differences in the empirical estimates of direct impact.  

Assessment of the vulnerability of striped bass, white perch, and 

Atlantic tomcod in the Hudson River to plant-induced mortality at the Bowline, 

Lovett, Indian Point, Roseton, and Danskammer electrical generating stations 

is accomplished by presenting the results of analyses of ichthyoplankton, fish

eries, and water-quality data with respect to the factors discussed above. Spe

cific objectives addressed in this section include: 

" Synthesis of the fisheries literature and data from the 
Hudson River and other estuaries to construct a life 
history/behavior description for 'Striped bass, white 

perch, and Atlantic. tomcod and describ e those biologi

cal features that may influence the potential vulnera-.  

bility of each life stage to power -plant- induced mortality 

" Description of the longitudinal and temporal abundance 

and distribution patterns for the various life stages of 

striped bass, white perch, and Atlantic tomcod from 

* 1973 and through September 1974 in the river [river 
miles 12-153 (km 19-245)] and in the vicnity of each 
power plant, and a comparison of the results from 
1973 and 1974 
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*Examination of the relationships between life-stage 
distribution and water-quality variables such as 
temperature, conductivity, and dissolved oxygen 
during 1974 

9 Description of the seasonal movements of indi
vidually marked striped bass, white perch, and At
lantic tomcod during 1973 and 1974

This section contains a separate discussion for each objective.  

The following diagram illustrates the overall study organization used to assess 

the potential vulnerability of fishes to power plants.  

r 

FISHERI ES ICHTHYOPLANKTON WATER-QUALITY 
SAMPLING DATA SAMPLING DATA PROGRAM 
(APPENDIX D) (APPENDIX D) (SUBSECTION D) 

I'FE HTORY, MOVEMENTS OF 
BHVOAND MARKED FISH 

PHYSIOLOGY (SBETO E) 
B)UBSECTION B) 

LONGITUDINAL RIVER SPATIOTEMPORAL 
DISTRIBUTION AND ABUNDANCEI I-.- ~(SUBSECTION C)POE-LN 

PLANT NEAR-FIELD I POW-PLANT 
DISTRIBUTIONS FACTORS 

L LJ _ __ __ 

VULNERAB ILI TY 
ASSESSMENT 

Vertical and lateral abundance and distribution patterns in the 

power-plant near-field areas will be discussed in a forthcoming report. Sections 

IV and VII of this report discuss data on power-plant locations, intake designs, 

and operations.
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B. -LIFE HIS TORY/ BEHAVIOR DESCRIPTION

1. Objectives 

Fisheries literature and data from the Hudson River and other 

estuaries have been synthesized to construct a life history/behavior description 

for striped bass, white perch, and Atlantic tomcod and to describe biological 

features that may influence the potential vulnerability of each life stage to power

plant-induced mortality. Data presented in the life history/behavior description 

also indicate biological features that may influence sampling-gear efficiency in 

collecting the various life stages.  

FISHERIES IICHTHYOPLANKTON IWATER-QUALITY 

SAMPLING DATA SAMPLING DATA PROGRAM 
(APPENDIX D) (APPENDIX D) I(SUBSECTION D) 

I LIFE HISTORY, I MOVEMENTS OFI 
BEHAVIOR, AND I MARKED FISHI 

PHYSIOLOGY I(SUBSECTION E) I 
I (SUBSECTION B) 

I LONGITUDINAL RIVER SPATIOTEMPORAL 
DISTRIBUTION AND ABUNDANCE 
(SUBSECTION C) 

L----------- --- - ------

PLANT NEAR-FIELD I IPOWER-PLANT 
DISTRIBUTIONS IFACTORS I 

I VULNERABILITY 
I ASSESSMENT 
L -

2. Method s 

From an examination of the basic fisheries literature on striped 

bass, white perch, and Atlantic tomcod (subsection F), data on when and where 

these species occur or could be expected to occur in the Hudson River estuary 

and pertinent biological features (type of egg, incubation period, larval size at 
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initial motility, larval response to light, swimming speed capabilities) were 

integrated to generate a life history/behavior description.  

3. Results 

Based on their use of the estuary and life-stage characteristics 

(Table VI-l), striped bass, white perch, and Atlantic tomcod differ in their 

total potential vulnerability to power-plant intakes.  

a. Striped Bass 

Striped bass, an anadromous species, uses the estuary only as 

spawning, nursery, and, to some extent, overwintering areas. Susceptibility 

to power plants is concentrated primarily on the egg, larval, and juvenile 

(young-of -year) stages. The eggs and yolk-sac larvae are pelagic and vul

.nerable to entrainment. Egg development is rapid (about 2-3 days) and the 

larvae become motile at 5-6 mm (total length). The motile post yolk-sac and 

juvenile stages are positively phototropic (Doroshev, 1970) and may alter their 

vertical distribution during a 24-hr period. Swimming-speed capabilities in

crease directly with body length and water temperature (Table VI-2).  

b. White Perch 

White perch, a resident estuarine species, is susceptible, to 

some degree, to power pla-nts during all life stages and age groups. Because 

spawning is concentrated generally in the shoal and shore-zone areas the the 

eggs are demersal and adhesive (Mansueti, 1964), the egg and larval stages are 

less vulnerable to power-plant intakes than are striped bass eggs and larvae.  

Egg development is rapid and the larvae become motile at a total length 3-4 mm 

(Mansueti, 1964). Like striped bass,. post yolk-sac larval and juvenile white 

*perch are positively phototropic (Mansueti,. 1964). Swimming-speed capabilities 

also increase directly with body length and water temperature (Table VI-3).

services groupVI- 5



Table V1I-I 

Lif e History/Behavior Information for Key Hudson River Fish Species

Use of Estuary Pertinent Life Stage Characteristic.  

You ng-of-Year.  

Spanning Nursery Incubation Life Stage sizevaof Response Swicmming-Speed 
Species Life History Period Spawning Areas Period Nursery Area. Type Period Length Diviei.n* Initial Motility to Light Capability 

Striped bass Anadromous Apr-Jan Approa RM 34- Jul-Oct Shoal and short-zone Pelagic (specific 74 he at 14. 4 C Yolk-sac; Approx 5-6m trn TL) Positively See Table VI-2 
(Morons eucuftiei) 85 (k- 54-136) areas from approx RM gravity = 1.0005). 3. 1-6. A mmn (SL) phototropic 

12-46 (kbm 19-74) non-adhesive. 3- 48 hr at 18. 3 *C Post-yolh-sbc: 
4. 5 mtm in dia 6. 3 -14. 3 m-st (SL) 
(wrater hardened) 26 he ut 26. V~C Juveniles: 

14.4+ m (SL) 

White perch Estuarine Mid-Apr- Approx RPt If- Jul-Oct Shoal and shore-zone Demersol. adhesive 144 hr at 11. 1 oC Yolk-sac. Approa 3-4 mne(TL) Positively See Table VI-3 
Woron. c,ricuvo) Jul 113 )ksec 19-245); areas from appron EM price to wauter hard. 2. 1-4.3 mmc (SL) phototropic 

probably also in 12.85 (kbm 19-136) ening. 1-f scmn in 48 br at 17. Z'C Post-yolb-sac: 
tributaries dia (wcater hardened) 4.4- 10. 2 mm (SLI 

22 hr at 25. 6VC Juvot iles,: 
10. 3 + mmn (SL) 

Atlantic tomcod Anadromous Dec-Feb Probably in littoral Mar-Oct Channel-bottom and Demersal, may 30 days at 4.4*C Yolk-sac: No data available No data No data available 
(Mi-gua t-.rd) acne or mouths of shoal-bottom areas be adhesiee, 1-2 4.0-5.9 mm (SL) but larvae hatch at available 

tributaries from from appron EM mm, in dia (wrater 24 days at 6. 1 C Post-yolk-sac: about 5.6 mm-)TL) 
approx EM 39-76 12-46 (kbm 19-74) hardened) 6.0-1

5
. 5m - SLI 

(krm 62-122) 

*As defined by Texas Instruments: 
Y olk-san, larvae possess a definite yolk-sac but an incomplete digestive tract.  
Pos ylk-sac larvae, regardless of the degree of yolk-sac absorption, possess a complete digestive tract but have not completed transformation so do not have any adult morphometric obaracterisltics.  
Juvenils bave comnpleted traformatloo but have not reached one year of age.  

SL = standard length; TL = total length
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Table VI-2 

Swimming -Speed Capability for Striped Bass

Mean Water 
Body No. of Temperature Mean Salinity 

Length Swimming-Speed Test Individuals during Teats during Tests 
(mm) Performance Apparatus Tested C

0
C) (ppt) 

10.1-12.5 51.6% still swim- Beamish 201 unknown unknown 
minxg at end of 4- 'Aespirometer 
min exposure to (Beamnish, 
ve loc ity of 12. 2 1966) 
cm/sec 

25. 1-30. 0 88. 4% still swim-. 266 
ming at end of 2
min exposure to 
velocity of 15.2Z 
cm/sec 

18.6% still swim- 361 
ming at end of 4
mini exposure to 
-velocity of 30. 5 
cm/sec 

30. 1-40.0 94.9% still swim- 310 
ming at end of 4
min exposure to 
velocity of 15. 2 
cm/sec 

42. 7% still swim- 904 
ming at end of 4
mini exposure to 
velocity of 30. 5 
cm/sec 

40. 1-50.0 91.5% still swim- 222 
ming at end of 4- Beamish 
mlin exposure to Respirometer 
velocity of 24.4 (Beamish.  
cm/sec 1966) unknown unknown 

32-40 (FL) Maximum swimming Modified 9 groups of 24 3 
speed (S/Max. )*: MacLeod 3 -fish per 

mean= 35. 4 range= 18. 3-27. 4 Apparatus group 
cm/sec (MacLeod 
mean= 24.4 cm/sec 1967) 

32-42 (FL) S/Max: Modified 12 groups of 27 3 
range= 18. 3-27.4 MacLeod 3 fish per 

mean= 35. 7 cm/sec Apparatus group 
mean = 21. 3 cm/sec (Mac Leod 

1967) 

143-2Z4 (TL) Critical swimming speed Beamish 3 18 0 
(CSS)**: 'Respirometer 

mean = 176. 7 range= 22. 9:122Z.0 cm/sec (Beamish, 
meane 55. 9 cm/sec 1966) 

107-174 (TL) CSS: Beamish 6 16 6 
range 30. 5-45. 7 Respirometer 

mean= -141. 7 mean= 34. 5 cm/sec (Beamish, 
1966) 

158 (TL) CSS= 53. 9 Cm/sec Beamish 1 9 12 
Respirometer 
(Be amish 

M- L 19661

*S/Max (ft/sec)= j-L x V 

and M . N x T x V 

where L n laps lost 
V = current velocity (ft/sac) 
N = number of fish per group 
T = time of test (sec) 
c a circumference of test chamber (ft) 

FL a fork length; TL = total length

**CSS = VI + TNI . AV 

where VI = velocity of previous time interval 
TNI = time into next time interval 

IT = interval time 
A~V= velocity increment 

recommended IT = 60 mlin. (Brett, 1964)
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Table VI-3 

Swimming-Speed Capability for White Perch

Mean Water 
No. of Temperature Mean Salinity 

Body Length Swimming -Speed Te at Individuals during Tests during Tests 
(m)Performance Apparatus Tested (oC) (ppt)

31-41 (FL) Maximum swimming 

mean = 36.4 speed (S/Max)*: 
range = 9. 1-24. 4 

cm/sec 
mean = 18. 3 cm/sec 

31-43 (FL) S/Max: 

mean = 36. 5 range = 15. 2- 24. 4 
cm/sec 

mean = 21. 3 cm/sqc 

34-50 (FL) S/Max: 

mean = 44. 1 range = 18.3-39.6 
cm/sec 

mean = 27.4 cm/sec

mean = 82.8 
(FL) 

mean = 59.0 
(FL) 

mean = 93. 0 
(FL) 

mean = 72. 1 
(F L) 

83-105 (FL) 

mean = 89.3 

72-94 (FL) 

mean = 83.4 

77-95 (FL) 

mean = 82.6 

137-221 (TL) 

mean= 155.4

S/Max: 
mean = 19. 8 cm/sec 

S/Max: 
mean = 21. 9 cm/sec 

S/Max: 
mean = 33. 2 cm/sec 

S/Max: 
mean = 21. 0 cm/sec 

Critical swimming 
speed (CSS)**: 
range = 32. 3-47.2Z 
cm/sec 

mean =38. 1 cm/ sec 

CSS: 
range =24. 7-33.2Z 

cm/sec 
mean =29.6 cm/sec 

CSS: 
range =18. 0-3Z.6 

cm/sec 
mean Z 5. 9 cm/sec 

CSS: 
range =23. 2-99.4 

cm/sec 
mean = 52.9 cm/sec

128-197 (TL) CSS: 

mean = 154. 0 range-= 30. 5-107.0 
cm/sec 

mean =54.4 cm/sec 

134-166 (TL) CSS: 

mean = 148.6 range =23. 2- 115. 0 
cm/sec 

mean = 54.4 cm/sec

Modified MacLeod 
apparatus (MacLeod, 
1967)

Modified MacLeod 
apparatus (MacLeod, 
1967) 

B eamish 
Respirometer 
(Beamish, 1966)

Beamish 
Respirometer 
(Beamish, 1966)

*5/Max (it/aec) = M-Lx V 
M 

and M N Nx T x V 
c 

where 
L =laps lost 
V =current velocity (ft/sec) 
N = number of fish per group 
T = time of teat (sec) 
c = circumference of test chamber (ft) 

FL = fork length; TL = total length

**CSS = VI + TI x 6 

where 
VI = velocity of previous time interval 

TNI = time into next time interval 
IT = interval time 

6= velocity increment 

recommended IT = 60 min (Brett, 1964)
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c. Atlantic Tomcod 

The anadromous species Atlantic tomcod uses the estuary as 

a spawning and nursery area. This species may be exposed, to some degree, 

to power plants during almost every life stage. Spawning adult tomcod are 

small, most from 115-250 mm in total length (Texas Instruments, unpublished 

data), and are vulnerable to impingement. However, the eggs are demersal and 

probably adhesive, although there is some controversy about the adhesiveness 

(Bigelow and Schroeder, 1953; Booth, 1967; Scott and Crossman, 1973). Eggs 

and yolk-sac larvae are probably never vulnerable to power-plant intakes. Egg 

development is slow since spawning occurs during the winter months., No data 

are available on larval size at initial motility, larval response to light, or swim

ming-speed capability. Nichols and Breder (1927) state that the tomcod is not 

an active swimmer.  

4. Discussion 

The life history/behavior description data are used qualitatively, 

in combination with the abundance, distribution, and movement data collected 

in 1973 and 1974 (presented in the following subsections), to assess the potential 

vuln erability to power-plant entrainment and impingement of the various life 

stages of striped bads, white perch, and Atlantic tomcod in the Hudson River 

estuary.  

C. SPATIOTEMPORAL DISTRIBUTION AND ABUNDANCE 

1. Objectives 

This subsection describes the longitudinal and temporal abun

dance and distribution patterns of the various life stages of striped bass, white 

perch, and Atlantic tomcod for 1973 through September 1974 in the river 

[RM 12-153 (km 19-245)] and in the vicinity of each power plant and compares 

the results from 1973 and 1974.  
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FISHERIES ICHTHYOPLANKTON WATER-QUALITY 
SAMPLING DATA SAMPLING DATA PROGRAM 
(APPENDIX D) (APPENDIX D) I(SUBSECTION D) 

LIFE HISTORY, MOVEMENTS OFI 
BEHAVIOR, AND MARKED FISHI 
PHYSIOLOGY B)(SUBSECTION E) 
(SUBSECTION B) I 

LONGITUDINAL RIVER SPATIOTEMPORAL 

IDISTRIBUTION AND ABUNDANCE 
(SUBSECTION C) 

PLANT NEAR-FIELD! - OE-PLANT 

DISTRIBUTIONS FACTORS 

IVULNERABILITY 
IASSESSMENT I 

2. Method s 

Ichthyoplankton and fisheries field. samples collected in the 

Hudson River estuary during. 1973 (April through December) and 1974 (April 

through September) were analyzed to determine the spatiotemporal distribution 

and abundance patterns for the various life stages of striped bass, white perch, 

and Atlantic tomcod and to evaluate their degree of potential exposure to power

plant entrainment and impingement. Appendix D presents formulas used in cal

culation of abundance estimates and other details of computation. This sub

section presents only- overview descriptions of general 'methods. Also, Section 

III presents. a complete description of the field-sampling design, techniques, 

and equipment.  
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a. Ichthyoplankton (Day and Night Samples), 1973 

1) Geographical-Region Density Estimates 

An estimate of the mean density in each of two strata (bottom 

and channel) within each of six geographical regions was calculated for each 

ichthyoplan'kton life stage over biweekly intervals from April to December.  

Table VI-4 shows geographical region boundaries.

Table VI-4 

River-Stratum Volumes (in 3 ) in Six Geographical Regions of Hudson River 
Estuary Used To Calculate 1973 Ichthyoplankton Standing-Crop Estimates 

Geographical Regional Stratum Volumes ( 
.Region River Miles'- Bottom Channel Total 

Yonkers-Tappan 14-33 (22-53) 269, 600, 000 281, 500, 000 551, 100, 000 
Zee 

Croton-Haverstraw - 34-46 (54- 74) 132,400,000 223, 600, 0,00 356, 000, 000 
Indian Point 

West Point-Cornwall 47-61 (75-98) 73, 500, 000 273, 700, 000 347, 200, 000 

Poughkeepsie -Hyde 62-85 (99-136) 103,500,000 356, 200, 000 459, 700, 000 
Park 

King ston- Sauge rtie s 86-106 (137-170) 110, 900, 000- -2-72,.-00,000383-,6-00-,-000

Catskill-Albany 107-140 (171- 115,900,000 115,900,000 231,800,000 
224) 

Total 14-140 (22-224) 2, 329, 400, 000 

'Numbers in parentheses indicate kilometers.  
t All values rounded to nearest 100, 000 in 3 .
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Volumes were calculated- initially for each of three strata in 

e ach river mile segment: shoal stratum - the area < 20 ft (6 m) deep; bottom0 

stratum - the area from 10 ft (3 m) above. the bottom down to the bottom in 

water d eeper than 20 ft (6 in); and channel stratum - the area not included in 

the shoal and bottom strata.-. For analysis, the -shoal and bottom strata were 

combined in 1973. Figure VI-l illustrates the general area of the two strata 

used in 1973 in a hypothetical cross section of the river.  

..................... * 

20 ft (6m) 

........... .  

I ft (3m) 

Figure VI-l. 1973 River 
BOTTOM STPATUM Depth Srt 

IZ I CHANNEL STRATUM 

Volumes of strata by river mile [RM 14-140 (km 22-224)] appear in Appendix 

D, Table D-1.  

2) Geographical-Region Standing-Crop Estimates 

Standing-crop estimates for each region were calculated from the 

weighted mean densities of the bottom and channel strata. Standing-crop esti

mates for the entire river were taken as the sum of the regional standing crops.  

Appendix D contains details.  

3) Plant- Region Standing-~C rop Estimates 

The 1973 ichthyoplankton standing crops by life stage were es

timated for biweekly intervals at each of the five power-plant regions (Table 

VI- 5). The 13 -mi plant region extend s approximately 6. 5 mi (10. 5- kin) above 

and 6. 5 mi below each plant site and is based on an estimated maximum tidal 

excursion (data adapted from Shepley, 1974). 0
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Table VI- 5 

Site Locations and Boundaries for Power-Plant Regions Included in 
Multiplant Impact Study on Hudson River Estuary 

Site Location of Plant Region 
Power Plant (rive r mile) (river miles)* 

Bowline 37 3.1-43 (50-69) 

Lovett 41 35-47 (56-75) 

Indian Point 42 36-48 (58-77) 

Roseton 65 59-71 (94-114) 

Danskammer 66 60-72 (96-114) 

.,Numbers in parentheses indicate kilometers.

The following assumptions are needed if there is to be valid 

application of both geographical and plant-region ichthyoplankton standing

crop estimates: 

" The populations did not change in abundance or 
move during the time interval involved in the 
standing-crop estimate.  

" There was no gear avoidance.  

" Sampling locations were chosen randomly.  

" Strata within a geographical region and the geo
graphical-region standing crop is simply the sum 
of the stratum variances. There is the same 
assumption of independence among geographical 
regions; so, the variance of the entire river stand
ing crop is the sum of the geographical region variances.  

" There was no daylight-darkness effect on the 
s amp ling.
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Assumption violation imnplications are discussed in later sec

tions, of this report wherever appropriate.  

4) Plant Exposure Tables 

From 1973 ichthyoplankton standing-crop estimates, plant ex

posure tables were generated to assess the degree of exposure to the five power 

plants of the total standing crop of each life stage-during a given time interval.  

The percent of the entire river [RM 14-140 (km 22-224)]. standing crop of each 

life stage occurring below, within, and above each 13-mi plant region during 

each biweekly interval comprises a plant-exposure table.  

b. Ichthyoplankton (Day and Night Samples), 1974 

1) Density and Standing-Crop Estimates 

The 1974 ichthyoplankton densities and standing crops were es

timated by essentially the same methods used in 1973 with these differences: 

0 Estimates were made by river run and by weekly inter
vals in 1974 

o The number of geographical regions considered was in
creased to 12 (Table VI-6) although the area sampled was 
the same [RM 14-140 (km 22-224)].  

.o The number of intraregiona. strata was increased as follows:* 

shoal stratum - the area < 20 ft (6 m) deep; bottom stratum 
the area >20 ft (6 m) deep and !9 10 ft (3 m) from the bottom 
where shoals are defined to exist, as well as the area :9 10 ft 
(3 m).from the bottom where shoals are defined not to exist; 
and. channel -stratum - the area > 20 ft (6. m.)deep..and. more 
than 10 ft (3 m) from the bottom where shoals are defined to 
exist, as well as the area > 10 ft (3 m) from the bottom where 
shoals are defined not to exist (Figure VI-2).  

Volumes of strata by river mile appear in Appendix D, 

Table D-2.

VI -14 
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Table VI-6 

River-Stratum Volumes (m 3 in 12 Geographical Regions of Hudson River 
Estuary Used to Calculate 1974 Ichthyoplankton Standing-Crop Estimates 

Geographical 
Region River Miles* Shoals Bottom Channel Total

Yonkers 

Tappan Zee 

Croton-Have rstraw 

Indian Point 

West Point 

Cornwall 

Poughkeep sie 

Hyde Park 

King ston 

Sauge rtie s 

C at skill 

Albany

14-23 

24-3 3

(22-3 7) 

(38-53)

34-38 (54-61) 

39-46 (62-74) 

47-55 (75-88) 

56-61 (89-98) 

62-76 (99-122) 

77-85 (123- 136) 

86-93 (137- 149) 

94-106 (150-170) 

107-124 (171-198) 

125-140 (199-224)

26, 700, 000 

121, 700, 000

53,9t 

12,6( 

8,1

202, 800,000Ot

61, 900, 000

p00, 000 32, 500, 000 

00,000 33,400,000 

** 28,600,000 

.00,000 36,800,000 

** 69,200,000 

** 34, 300, 000 

** 47, 800, 000 

** 63, 100,000 

** 76,800,000

138, 800, 000 

61, 300, 000 

162, 300, 000 

178, 800, 000 

94, 900, 000 

229, 000, 000 

127, 200, 000 

93, 700, 000 

179, 000, 000 

83, 900, 000

** 71, 100,000~t

229, 500,000 

321, 600, 000 

147, 700, 000 

208, 300, 000 

207, 400, 000 

139, 800, 000 

298, 200, 000 

161, 500, 000 

141, 500,000 

242, 100,000 

160, 100,000 

71, 100,000

Total 14-140 (22-224) 2,329,400,000 

*Numbers in parentheses indicate kilometers.  

**Stratum defined as zero; actual volume added to bottom stratum.  

tBottom- and channel-strata volumes combined.

f t (6m)

Figure VI-2.

M SHOAL STRATUM 

FM BOTTOM STRATUM 

= CHANNEL STRATUM

1974 River 

Depth Strata

services group
VI-15



2), Shoals-Survey Density Estimates 

The 1974 fall shoals-survey density estimates were also ana

lyzed for this report. Sampling with epibenthic sled covered the time interval 

19 August through 26 September and included the shoals stratum from RM 14

76 (km 22-122). The shoals-survey density estimates were calculated in the 

same manner as the 1974 ichthyoplankton-density estimates except only the 

shoal stratum was sampled.  

3) Plant-Exposure Tables 

Plant-exposure tables were generated from 1974 ichthyoplankton 

samples using the same methods as for 1973 and were based only on those river 

runs which sampled the entire river from RM 14-140 (km 22-224) (Table 111-2).  

c. Fisheries (Day Samples Only, 1973; and Day and Night 
Samples, 1974) 

1) Geographical-Region Catch -per -Unit -Effort Values 

Catch-per-unit-effort (CPIJE) values were determined for juve

niles (young- of -the -year) and yearling and older-from beach-seine samples for 

biweekly intervals in the 12 geographical regions during 1973 and 1974. CU 

values were .calculated from bottom-trawl catches for mo nthly intervals .in fiv e 

geographical. regions, Tappan. Zee through. Cornwall in 1973, anid in. six geogra

phical regions, Yonkers through Cornwall in 1974. Bottom-trawl sampling oc

curred during daytime only. During 4-10 August 1974, beach-seine samples 

were taken at -night in four regions in C roton/'Haver straw through the Cornwall 

regions. As. in 1973, most beach-seining effort in 1974 occurred during the 

daylight hours.  

2) Geogr aphical-Region Standing-Crop Estimates 

Standing crops -of juveniles were estimated from the 100-ft 

(30. 5-in) beach-seine hauls based on surface area shoreward of the 10-ft (3-in)
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depth contours. Estimates were made for each of the twelve geographical 

regions and the entire estuary from the daytime hauls. Separate standin g

crop estimates were made for each of the four regions sampled at night in 

1974 (C roton/Have rstraw through Cornwall) for comparison with the day

time estimates.  

3) Plant-Region Standing-Crop Estimates 

Beach-Seine standing-crop estimates (day samples) for juve

.niles were used to calculate the standing crops in each of the five 13-mi 

power-plant regions.  

Standing-crop estimates based on beach-seine catches for geo

graphical and plant regions assume that: 

* The concentration of juvenile fish per unit of shore
zone surface area sampled by the 100-ft (30. 5-in) 
beach seine was the same from depths of 0 to 10 
ft (3 in).  

* The sampling sites were chosen randomly.  

* There was no gear avoidance.  

e Populations did not move between regions or change 
in abundance during a biweekly time interval.  

*All fish occurred within the shore--zone area at the 
time of sampling.  

Assumption violation implications alre discussed in later sec

tions of this report wherever appropriate.  

4) Plant-Exposure Tables 

Plant-exposure tables were generated from 1973 and 1974 beach

seine standing-crop estimates of juveniles for each of the five power plants.  

The percent 6f the entire river [RM 14-152 (km 22-243)] juvenile standing-crop
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occurring below, within, and above each 13-mi plant region during a biweekly 

interval comprises a plant-expo sure table.  

3. Results 

-The..results of the analyses presented in this section describe 

general trends in the abundance and distribution of the various life stages of 

striped bass, white perch, and -Atlantic tomcod in the Hudson River estuary 

d ur ing 1973 and 1974. *Major emnphasis is placed on the egg, larvae, -and Juve

nile (young-of -the -year) life stages because their size, behavior, and time 

spent in the estuary (see subsection B) make them generally more vulnerable 

to powe r-plant-induced mortality than older individuals.  

Longitudinal river abundance and distribution data on eggs,' larvae, 

juveniles, yearling, and older were analyzed and the patterns were examined 

to answer the following questions: 

* When was a specific life stage of a particular 
species fir-st collected in the river? 

9 When was the maximum total standing crop of 
that life stage collected in the river and what 
was the peak standing-crop estimate ? 

*In what longitudinal river region (s) was the peak 
standing crop of that life stage collected ? 

o How long was that life stage collected in the river? 

* What was the range of longitudinal river *distri
bution for that life stage ? 

Longitudinal river abundance and distribution data on eggs, 

larvae, and juvenile-s were further analyzed with respect to the 13-mi region 

at Bowline, Lovett, Indian Point, Roseton, and Danskammer power plants to 

answer the following questions:
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" When was a specific life stage of a particular 
species first collected in each of the five 13
mi power -plant regions ? 

" During the total river standing-crop period for 
that stage, what was the standing crop of that 
life stage present within each power-plant 
region and what percent of the total river stand
ing crop did each plant-region standing crop 
r epr e sent ? 

*When did the peak standing crop of that life stage 
occur in each power plant region and how large 
was that standing crop? 

*When was the last-collected life stage in each 
power plant region? 

Details concerning the abundance and distribution patterns may 

be found in Appendix D, Tables D-4 through D-135 and Figures D-1 through 

D-49.  

a. 1973 Longitudinal River Regions 

1) Striped Bass 

a) Egg s 

Striped bass eggs were collected during the first sampling period 

(29 April to 12 May), but the peak standing crop occurred between 13 and 26 

May (Figure D-l1) when the standing-crop estimate was about 270, 000, 000. No 

eggs were collected after 23 June.  

Although striped bass eggs were collected in every river region, 

most occurred in the Croton/ Have rstraw- Indian Point through Poughkeepsie

Hyde Park regions. The West Point-Cornwall region produced the greatest 

number of eggs followed by C roto n/Haver straw- Ind ian Point and Cornwall.  

Standing crops of eggs were always low in the Yonkers-Tappan Zee, Kingston

Saugerties, and Catskill -Albany regions (Figure D-1).  
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b) Yolk-Sac Larvae 

Striped bass yolk-sac larvae appeared in low numbers during 

the first s ampling interval (29 April to 12 May) with-recruitment increasing 

steadily until the period of 10-23 June when the standing crop was highest at 

about 96, 000, 000. Most yolk- sac larvae .occurred in the Croton/Have rstraw

Indian Point through Poughkeepsie -Hyde Park regions during the 10-23 June 

peak period. After that time, no yolk-sac larvae were collected (Figure D-2).  

Yolk-sac larvae were collected in every river region, but high

est'standing crops generally occurred in the regions from Poughkeepsie -Hyde 

Park downstream through Yonkers-Tappan Zee. During an init ial high- abun

dance period (27 May to 9 June) about 76% of the total standing crop of 81, 000, 000 

yolk-sac larva'e occurred in the Poughkeepsie -Hyde Park regions. Standing 

crops were always low in the Kingston-Saugerties and Catskill -Albany regi on s.  

Based. on the entire ichthyoplankton- sampling period (29 April to 10 August), 

the largest standing crops of. yolk-sac larvae occurred in the Poughkeepsie -Hyde 

Park region.  

c) Post Yolk-Sac Larvae 

Striped bass post -yolk-sac larvae were first collected during- the 

13-26 May sampling period (Figure D-3). Abundance peaked during the 24 June

7 July period at a standing-crop estimate over 17, 000, 000 followed by a pre

cipitous decline. No post yolk-sac larvae were collected after 4 August.  

In general, the highest standing crops of post yolk-sac larvae 

were found in areas of the river south of Kingston, i. e. from Poughkeepsie

Hyde Park through the Yonkers-Tappan Zee regions. During the peak period 

(24 June to 7 July), however, about 9, 000, 000 post yolk- sac larvae occurred in 

the upper river Kingston-Saugerties region. Standing crops never exceeded 

600, 000 in the Cat skill- Albany region. During the entire ichthyoplankton- sam

pling period (29 April-18 August), most post yolk- sac larvae occurred in the 

Poughkeepsie -Hyde Park region.
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d) Juveniles 

Juveniles first appeared in ichthyoplankton gear and beach 

seines in mid- to late June (Figures D-4 and D-5). Ichthyoplankton sampling' 

ended by 18 August but beach- seine sampling continued through the middle of 

December. Juvenile abundance in ichthyoplankton samples peaked twice during 

the 8-21 July and 5-18 August intervals at, estimated standing crops of about 

15, 500, 000. The beach-seine standing-crop estimate was highest during 9-22 

September (about 8, 000, 000). Juvenile striped bas-s were collected in beach 

seines until mid-December.  

Juvenile striped bass were generally most abundant in ichthyo

plankton samples in areas of the river below the Catskill-Albany region and 

above the Yonkers- Tappan Zee region except during 5- 18 August when about 

92%7 of the estimated 15, 000, 000 juveniles were collected in the Yonkers-Tappan 

Zee region. In beach-seine samples, most juveniles were collected below the 

West Point region. Substantial numbers of juveniles were first present in the 

shore zone between 1 and. 14 July in the Tappan, Zee and Groton-Haver straw, 

regions. Few were found in ichthyoplankton samples in these regions during 

this time. Mean total length for all juveniles collected by beach seines between 

1 and 14 July was 34 mm in the Tappan Zee region and 40 mm in the Croton

Haverstraw region.  

Juvenile abundance in beach-seine samples continued to icrease 

through the summer to the 9-22 September peak period. High standing crops 

were associated with the river regions possessing extensive shoal habitat (e. g., 

the Groton-Haver straw and Tappan Zee regions). Upstream areas were only 

sparsely populated with juvenile striped bass, particularly after 6 October.  

Standing crops declined markedly in. the 4-17 November interval and continued 

to decline through 15 December.
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e)- Yearling and Older (Age I and Older) 

Yearling and older striped bass were collected by beach seines 

in every river region throughout the 8 April-15 December sampling period.  

During April and May, concentrations in the shore-zone areas occurred in the 

lower river in the Yonkers and Tappan Zee regions (Figure D-6). Between 

June and late October, yearling and older striped bass were distributed through

out all regions but the peak catch per unit effort occurred during 7-20 October 

in the Tappan Zee region. After 20 October, densities decreased in all regions.  

None were collected north of the Poughkeepsie regicti.  

Bottom-trawl catches from areas of the river between RM 12 and 

62 (km 19 and 99) were not separated into age groups during 1973 (Figure D-7); 

consequently, little can be concluded about the distribution of yearling and older 

.striped bass from trawl samples.  

2) White Perch 

a) Eggs 

Relatively few white perch eggswere collected during the earliest.  

sampling period (29 April-12 May) but numbers steadily increased until the peak 

period of 27 May-9 June when the stanfding-crop estimate was almost 10, 000 

(Figure D-8). Egg numbers. decreased in the 10-23 June sampling interval and 

none were collected in subsequent samples.  

The King ston-Saugerties and Catskill-Albany regions had much 

higher standing crops than did any of the lower river regions, particularly dur

ing the peak 10-23 June time period. No white perch eggs were taken in the 

Yonkers-Tappan Zee region and very few were collected in the Croton/Haver

straw-Indian.Point region.  

b) Yolk-Sac Larvae 

White perch yolk-sac larvae were scarce during the first sam

pling period (29 April- 12 May) but increased to a peak of -over 13, 000, 000 
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between 10 and 23 June (Figure D-9) with about 77% of the total standing crop 

occurring in the Kingston-Saugerties region. This period of peak yolk-sac 

larvae abundance immediately followed the peak in egg abundance. Numbers 

of yolk-sac larvae then declined precipitously to a low during the 24 June-7 

July interval, after which none were collected.  

With the exception of the period 13-26 May when about half of 

the total yolk-sac larvae standing crop occurred in the Groton/Haver straw

Indian Point region, concentrations of white perch yolk-sac larvae were re

stricted primarily to regions north of West Point-Cornwall.  

c) Post Yolk-Sac Larvae 

White perch post yolk-sac larvae were collected during the first 

sampling period, 29 April-12 May (Figure D-10). Numbers increased sub

stantially to a peak standing crop of about 50, 000, 000 during the 24 June-7 July 

interval, the sampling period immediately following the peak yolk-sac larvae 

period. Abundance declined through July; no post yolk-sac larvae were taken 

after 4 August.  

Post yolk-sac larvae were first collected upstream from the 

Poughkeepsie -Hyde Park region. Later, peak standing crops occurred from 

the Poughkeepsie -Hyde Park region downstream through the Yonkers-Tappan 

Zee region. During the peak period (24 June-7--July)-about-96% /oof-the-tota 

post yolk-sac larvae standing crop occurred in the Yonkers-Tappan Zee through 

Poughkeepsie -Hyde Park regions.  

d) Juveniles 

Juvenile white perch first appeared in relatively low numbers in 

ichthyoplankton and beach-seine samples during early July (Figures D-11 and 

D-12). They were most abundant in ichthyoplankton samples during the last 

sampling period,, 5-18 August. The standing-crop estimate during 5-18 August
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was nearly 3, 000, 000 with about 45% of the juveniles concentrated in the 

Yonkers -Tappan Zee region. Beach- seine standing-crop estimates were 

highest during the 23 September-9 October interval at just over 7, 000, 000.  

Most of these juveniles were collected in'the Tappan Zee and Crot-on-Haver straw 

regions.  

When juvenile white perch first appeared in the shore zone during 

1-14 July, they were collected primarily in the upper river above the Pough-' 

keepsie region and had a mean total length of 21. 1 mm. By mid-August and 

thereafter, the distribution pattern in the shore zone shifted to a concentration 

in the lower river (Groton-Haver straw and Tappan Zee regions). Following 

the peak standing-crop period (23 September-6 October), abundance declined 

until by late November few juvenile white perch were collected in the. shore zone.  

e) Yearling and Older (Age I and Older) 

Beach seines collected yearling and older white perch during the 

8 April-15 December period in all river regions (Figure D-13). Densities in 

the shore zone increased throughout the river during May and June to an over

all peak during the 3-16 June interval. From July to September, densities de

creased in the upper river regions but gradually increased in the lower river 

(Croton-Haver straw and Tappan Zee regions); this trend continued through.  

October and early November. No yearlings and older white perch were taken 

in beach seines after 1 December.  

Interregional bottom-trawl catches from areas of the river be

tween RM 24 and 62 (km 38 and 99) were not separated into age groups during 

1973. The age distribution of standard- station'bottom-tr awl catches in the 

area of Indian Point during 1973 (Texas Instruments, 1974b) indicated that 

most of the catch was yearlings (age I) and older. White perch were collected 

primarily in the lower river areas during April but were present throughout 

the regions sampled from May to December (Figure D-14). A relatively high 

density occurred in, the Indian Point region during December.
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3) Atlantic Tomcod

a) Eggs and Yolk-Sac Larvae 

No Atlantic tomcod eggs or yolk-sac larvae were collected in 

the 1973 ichthyoplankton longitudinal river survey. The spatial distribution 

and abundance of eggs and yolk-sac larvae in the Hudson River estuary during 

1973 are unknown but presumably are similar to that of the post yolk-sac larvae.  

b) Post Yolk-Sac Larvae 

Post yolk-sac larvae were collected only during the first sam

pling interval (29 April-12 May). They were collected in the West Point

Cornwall region downstream through the Yonkers-Tappan Zee region with 

highest standing crops occurring in Croton/Haverstraw-Indian Point and Yonkers

Tappan Zee (Figure D-15).  

c) Juvenile s 

Juvenile Atlantic tomcod were collected during the first ichthyo

plankton- sampling period (29 April- 12 May), primarily in the lower river 

(Yonkers -Tappan Zee and Groton/Haver straw-Indian Point regions; Figure D- 16).  

Peak standing-crop estimates occurred between 29 April and 27 May at about 

130, 000, 000 to 140, 000, 000 juveniles concentrated in the Yonkers-Tappan Zee 

and Croton/Haver straw-Indian Point regions. Only a few juvenile Atlantic tom

cod were taken in the upper river regions (Kingston-Saugerties and Catskill

Albany).  

Because juvenile Atlantic tomcod are demersal (Table VI-l), 

they are not readily available to beach-seine sampling in the shore zone (Figure 

D-17). Peak tomcod densities in bottom-trawl catches occurred during April 

in the Tappan Zee and Indian Point regions (Figure D- 18). Although inter

regional bottom-trawl catches in 1973 were not separated into age groups, 

it is likely that the majority of the tomcod collected by bottom trawls between
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April and November were juveniles since adults are probably in the river only 

during the spawning period from November through March (Table VI-l). Few 

juvenile tomcod were taken in the West Point and Cornwall regions, the most 

upstream- regions sampled by bottom trawl.  

4) Summary 

Dates and locations of first, peak, and last collections of striped 

bass, white perch, and Atlantic tomcod eggs, larvae, and juveniles taken in 

epibenthic sleds, Tucker trawls, and beach seines in the Hudson River estuary 

during 1973 are summarized in Tables VI-7, VI-8, and VI-9.  

b. 1973 Power-Plant Regions 

Based on the longitudinal river abundance and distribution patterns, 

the degree of potential exposure for the 1973 river populations of the various 

life stages of striped bass, white perch, and Atlantic tomcod was estimated from 

the percent of the peak total river standing crops which occ urred within each 13

mi plant region. With the exception of the juvenile stage and its lengthy dura

tion, the peak total river standing crops for the other, early life stages (eggs 

and larvae) generally represented the major portion of the estimated population 

of each life stage produced in the estuary during 1973. When two nearly equal 

peaks occurred, two percentages were calculated. Percentages during other 

time periods may be found in Appendix D.  

This percentage represented the index for the degree of potential 

exposure of each life stage 'to each power plant. The larger the percentage, 

the greater the estimated degree of potential exposure and potential for plant

induced mortalities in the population and vice-versa. Although Roseton was not 

operating during 1973, the standing crops in the plant region were estimated; 

these crops would have been available for entrainment and impingement at 

Roseton had this power plant been operating.
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5
Table VI-7 

Summary of Distribution and Abundance Data for Early Life Stages of Striped Bass in Hudson 
River Estuary [RM 12- 152 (km 19-243)] during 1973 

Juveniles 

Distribution and Yolk-Sac Post Yolk-Sac Ichthyoplankton Beach 
Abundance Summary Eggs Larvae Larvae Gear Seines 

First Date Apr 29-May 12* Apr 29-May 12* May 13-26 Jun 24-Jul 7 Jun 17-30 
Collection (Interval) 

Location RM 34-140 RM 34-140 RM 14-85 RM 34-106 RM 12-23 
(km 54-224); (km 54-224); (km 22-136); (km 54-170); (km 19-37) 
mast from most from most from most from and 
RM 47-85 RM 34-106 RM 14-23 RM 47-61 RM 39-46 
(km 75-136) (km 54-170) (km 22-37) (km 75-98) (km 62-74) 

Peak Date 
Collection (Interval) May 13-26 Jun 10-23; early, Jun 24-Jul 7 Two peaks: Sep 9-Z2 

smaller peak be- Jul 8-21 and 
tween May 27 and Aug 5-18 
June 9 

Location RM 34-85 RM 34-85 (kmr 54- RM 14-85 RM 62-106 RM 24-38 
(km 54-136) 136) and RM 6Z-85 (km Z2-136) (km 99-170) (km 38-61) 

(km 99-13.6) for and 
early smaller peak RM 14- 46 

(km 22- 74) 

Total Standing- 270, 068, 964 96, 123, 346; 171, 531,*454 15,880,690 8,243,258 
Crop Estimate 81,332,444 ansi 

(smaller peak) 15,411,550 

Last Date Jun 10-23 Jun 10-23 Jul 22-Aug 4 Aug 5-18** Dec 2-1 5t 
Collection (Interval) 

Location RM 34-85 RM 14-106 RM 14-140 RM 14-85 RM 12-55 
(km 54-136) (km 22- 170) (km 22-224) (km 22-136) (km 19-88) 
and 
RM 107-140 
(km 171-224) 

Range of Longitudinal Distribution RM 14-140 RM 14-140 RM 14-140 RM 14-140 RM 12- 152 
___________________(km 22-224) (km 22-224) (km 22-224) (km 22-224) (km 19-243)

*First sampling period, soi 
**Represents only the last lc 

present in the river.  
tSampling after December

nie may have been present earlier.  
ngitudinal river ichthyoplankton-sampling run, not the last date juveniles were 

5 limited to only the Indian Point region where no juveniles were collected.
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Table VI-8

Summary of Distribution and Abundance Data for 'Early Life Stages of White Perch in Hudson 

River Estuary [RM 12-152 (km 19-Z43)] during 1973 

Juveniles 

Distribution and Yolk-Sac Post Yolk-Sac Ichthyoplankton B each 
Abundance Summary Eggs Larvae Larvae Gear Seines 

First Date 
Collection (Interval) Apr.29-May 5* Apr 29-May 5* Apr 29-May 5* Jul 8-21 Jul 1-14 

Location RM 47-140 RM 62-140 RM 86-140 RM 34-106 RM 62-140 
(km 75-224) (km 99-224) (km 137-224) (km 54-170) (km 99-224) 

Peak 
Collection Date May 27-Jun 9 Jun 10-23 Jun 24-Jul 7 Aug 5- 18** Sep 23-Oct 6 

(Interval) 

Location RM 86- 140 RM 86-106 RM 14-85 RM 14- 33 RM 24-38 
(km 137-224) (km 137-170) (km 22-136) (km 22- 53) (km 38-61) 

Total Standing- 9,967,115 13,435,945 50,093,143 2, 899, 915 7,348,505 
Crop Estimate 

Last Date Jun 10-23 Jun 24-Jul 7 Jul ZZ-Aug 4 Aug 5-18** Dec 2 5 
Collection (Interval) 

Location RM 34-61 RM 62-85 RM 62-85 RM 14-106 RM 14-23 
(km 54-98) (km 99-136) (km 99-136) (km 22-170) (km 22-37) 
RM 86-140 RM 107-140 RM 47- 55 
(km 138-224) (km 171-224) (km 75-88) 

Range of Longitudinal Distribution RM 34-140 RM 14-140 RM 14-140 RM 14 106 RM 14-140 
(km 54- 224) (km. 22- 224) (km 22-224) (km 22- 170) (km. 22- 224)

*First sampling period, some may have been present earlier 
**Represents only the last longitudinal river ichthyoplankton-sampling 

juveniles were present in the river
run, not the peak period or last date

tSampling after December 15 limited to only the Indian Point region where an estimated standing crop of only 
about 1, 800 juveniles occurred
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Table VI-9 

Summary of Distribution and Abundance Data for Early Life Stages of Atlantic Tomcod in Hudson 
River Estuary [RM 12-152 (km 19-243)] during 1973 

Juveniles 

Distribution and Yolk- Sac * Post Yolk-Sac Ichthyoplankton B eacht t 
Abundance Summary Eggs* Larvae Larvae Gear Seines 

First Date Apr 29- Apr 29- Aug 12-25 
Collection (Interval) May 12** May 1 Z** 

Location RM 14-61 RM 14-106 RM 12-33 
(km 22-98) (km 22- 170) (kmn 19- 53) 

Peak Date Apr 29- Apr 29- Aug 12-25 
Collection (Interval) May 12** May 26 

Location -RM 14- 46 RM 14- 46 RM 24-33 
(km 22- 74) (km 22- 74) (km 38-53) 

Total Standing- -2,231,631 128,835,440. 312,494 
Crop Estimate and 

142,610,974 

Last Date Apr 29- Aug 5-18t Nov 4-17 
Collection (Interval) May 12 

Location RM 14- 46 RM 14-85 RM 24-33 
(km 22- 74) (km 2Z- 136) (km 38-53) 

Range of Longitudinal Distributilon -RM 14-46 RM 14-140 RM 12-33 
_____________________(km_22- 74) (km_ 22-224) (km_19- 53)

*None collected 
-**During first sampling period, 

numbers 
tRepresents only the last longi 
the river 

ttBecause Atlantic tomcod are 
Szone areas; therefore, standi

post yolk- sac larvae and juveniles were likely present in the river earlier in greater 

tudinal river ichthyoplankton- sampling run, not the last date juveniles were present in 

iemersal fish, they are not readily accessible to beach-seine sampling in the shore
rig-crop estimates based on beach- seine catches are undoubtedly biased low.
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1) Striped Bass.

Figure VI-3 summarizes exposure indices for each life stage 

at each power plant. Details may be found in Appendix D, Tables D- 145 

through D-149.  

a) Eggs, Yolk-Sac Larvae, and Post Yolk-Sac Larvae 

Striped bass eggs and larvae were present in all five power

plant regions and thus were' potentially available for entrainment from at least 

29 April to 4 August (about 16 weeks). Egg exposuie to power plants was high

est at the lower river plants (Bowline, Lovett, and Indian Point) with the ex

posure index at Lovett (42. 3) and Indian Point (39. 8) slightly higher than Bow

line (35.1). For yolk-sac and post yolk-sac larvae, exposure was highest at 

the most upstream power plants (Danskammer and Roseton) with almost no 

differences between the two plants.  

b) Juveniles 

Striped bass juveniles were present in all five power-plant 

regions and thus potentially available for entrainment and impingement from 

24 June to 1 December at Roseton and Danskanimer, and from 24 June to about 

15 December at Bowline., Lovett, and Indian Point. Exposure was highest at 

Roseton and Danskanimer during July but shifted to the lower river plants 

(Bowline, Lovett, and Indian Point) during the remainder of the year. Juvenile 

exposure to the lower river plants during the fall was highest at Bowline.  

2) White Perch 

Figure VI-4 summarizes exposure indices for each life stage at 

each power plant. Details may be found in Appendix D, Tables D-150 thro ugh 

D- 154.
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a) Eggs, Yolk-S ac Larvae, and Post Yolk-Sac Larvae 

White perch eggs and larvae were pres ent and thus potentially 

available for entrainment at Bowline from 13 May to 21 July (about 12 weeks), 

from at least 29 April to 21 July (about 14 weeks) at Lovett and Indian Point, 

and from at least 29 April to 4 August (about 16 weeks) at Roseton and Dan

skammer. At all five plants, egg and yolk-sac larvae exposure to power plants 

was uniformly low. Exposure for post yolk-sac larvae was slightly higher than 

for eggs and yolk-sac larvae but again similar at all five power plants.  

b) Juvenile s 

Present in all five power-plant regions, juvenile white perch 

were potentially available for entrainment and impingement from 8 July to 1 

December at Roseton, Lovett, Bowline, and Danskammer, and from 8 July 

to about 15 December at Indian Point. Exposure was highest at the lower river 

plants (Bowline, Lovett, and Indian Point) with Bowline the highest of the three.  

3) Atlantic Tomcod 

Figure VI-5 summarizes exposure indices for each life stage at 

each power plant. Details may be found in Appendix D, Tables D-155 through 

D-159.  

a) Post-Yolk-Sac Larvae 

Present at all five power-plant regions, Atlantic tomcod post 

yolk-sac larvae were potentially available for entrainment for at least two 

weeks - 29 April-12 May, the first sampling period. Exposure was very low 

at Danskammer and Roseton because the post yolk- sac larvae were concentrated 

in the lower river. The 1973 ichthyoplankton- sampling program started too 

late to adequately sample tomcod larvae.
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b) Juveniles 

Also present in all five power-plant regions, juvenile Atlantic 

tomcod were potentially available for entrainment and impingement from at 

least 29 April to 18 August (first and last ichthyoplankton sampling periods).  

Exposure was restricted to Bowline, Lovett, and Indian Point with the juvenile 

exposure index highest at Bowline.  

c. 1974 Longitudinal River Regions 

1) Striped Bass 

a) Eggs 

Striped bass eggs were first collected in the West Point and 

Cornwall regions during the 29 April-6 May sampling period and were found in 

all subsequent periods through 27 June (Figure D-19). Peak egg abundance oc

curred from 15-18 May when the standing crop estimate was almost 350, 000, 000.  

Eggs were found in all regions except Yonkers. Most were col

lected in the Croton- Haver straw through Catskill regions. During the peak total 

standing-crop period (15-18 May), over 90% of the eggs occurred in the Indian 

Point and West Point regions. For about two weeks after the peak standing crop 

occurred, egg standing crops increased in the upper river regions (Poughkeepsie 

through Catskill). A small late peak occurred in the Albany region during the 

period 10- 14 June. Based on the entire ichthyoplankton- sampling period (16 

April-15 August), the highest standing crops of striped bass eggs occurred in 

the Indian Point and West Point regions.  

b) Yolk-Sac Larvae 

Striped bass yolk-sac larvae were first collected during the 

period 6-11 May in the Indian Point, West Point. lKingston, and Cat skill regions 

(Figure D-20). About 96% of the larvae occurred in the West Point region.  

Peak abundance of yolk- sac larvae (157, 000, 000) occurred between 28-31 May
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and were distributed from the Tappan Zee through Saugerties regions with 

the highest standing crops occurring in the Cornwall and Poughkeepsie regions.  

Yolk-sac larvae were collected in all regions but were generally 

concentrated b etween the Croton-Haver straw and Hyde Park regions. Few 

yolk-sac larv ae were taken in the Tappan Zee and Albany regions. Overall 

yolk-sac larvae standing-crop estimates were highest in the Poughkeepsie 

region followed by the Cornwall, Indian Point, and West Point regions.  

c) Post Yolk-Sac Larvae 

Striped bass post yolk-sac larvae were first collected in the 

13-18 May sampling period (Figure D-21). Abundance increased steadily to 

a peak standing crop of almost 325, 000, 000 during 17-23 June. No post yolk

sac larvae were collected after the 5-9 August sampling period.  

Post yolk-s ac larvae first appeared in the downriver regions 

and were eventually collected in every region although standing crops were 

very low in the Tappan Zee and Albany regions. During the peak period (17

23 June), the highest post yolk-sac larvae standing crops occurred in the 

Poughkeepsie, West Point, and Indian Point regions. Abundance of post yolk

sac larvae was also consistently high in the Cornwall regions.  

d) Juveniles 

Juveniles were first collected in mid- to late June by ichthyo

plankton gear and beach seines (Figures D-22 and D-23). Juvenile standing

crop estimates based on ichthyoplankton sampling increased sharply during 

mid-July and reached a peak abundance of about 4, 000, 000 in the sampling 

period 22-26 July. Beach-seine standing-crop estimates peaked during the 

25 August-7 September interval at about 2, 500, 000 juveniles. Beach-seine 

standing-crop estimates for juveniles were declining through the last sampling 

period included in this report (22 September-5 October).
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Juveniles were caught in all regions in ichthyoplankton gear and 

beach seines, but were most abundant in the Tappan Zee and Croton-Haver straw 

regions. Juveniles were least abundant in the Yonkers and Hyde Park regions.  

Mean total length for juveniles first taken in the shore zone (23 and 29 June) was 

24 mm with individuals ranging from 18-30 mm (Table D-175).  

Epibenthic- sled samples taken from 19 August-26 September in 

the shoal stratum from RM 14-76 (km 22-122) contained juveniles in all regions 

sampled except West Point (Figure D-25). Juveniles were concentrated in the 

Croton-Haver straw region.  

Catches of juveniles in bottom-trawl samples taken from river 

mile 12-61 (km 19-98) were infrequent. Juveniles were collected from mid

July to mid-August (Figure D-28) only in the Indian Point and West Point 

regions.  

e) Yearlings (Age I) 

Yearling striped bass were present-in the river during all sam

pling periods included. in this report (24 March-5 October) based on beach

seine and bottom-trawl data (Figures D-26 and D-29). Bottom-trawl catches 

of yearlings were highest between 24 March-20 April and concentrated in the 

Tappan Zee region. Yearling abundance in trawl samples declined slightly in 

May, and by June and thereafter, was low. Beach-seine catches of yearlings 

were highest early in the season (21 April-4 May) and concentrated in the lower 

river, primarily the Yonkers region. Catches increased during the period 2

15 June with the highest densities in the Tappan Zee and Indian Point regions.  

From .early April to early June, yearlings were collected only downriver from 

the Cornwall region. Distribution expanded upriver during June, July, and 

August into the shore zone of all regions sampled. Beach-seine catches de

clined in all regions during September.
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f) Age I[ and Older 

Striped bass 2 yr old and older were first collected during 7-21 

April in bottom-trawl sampling and during 21 April-4 May in beach seines 

(Figures D-27 and D-30). Trawl catches were low, infrequent, and restricted 

to the Yonkers and Tappan Zee regions. Beach-seine catches were highest in 

the 21 April-4 May sampling period in the Yonkers region, in the 2-15 June 

period in the Tappan Zee, Croton-Haver straw, and Poughkeepsie regions, and 

in the 11-24 August period in the Poughkeepsie, Saugerties, and Catskill regions.  

From mid-April to mid-May, age 11 and older striped bass were 

collected only in the lower river regions - Yonker s through West Point - but 

distribution expanded during the summer. By 1 June, they were taken as far 

north as the Poughkeepsie region, and by 13 July,. as far north as the Albany 

region. Catches declined in all regions after 24 August.  

2) White Perch 

a) Eggs 

White perch eggs were first collected i~n the estuary from 6-11 

May (Figure D-3 1). Peak standing crops occurred during 21-24 May, 30 May

5 June, and 10- 14 Juzre; the highest standing crop (almost 190, 000, 000) occurred 

during the 30 May-5 June period. No eggs were collected after 5 July.  

Most eggs were collected in the Tappan Zee and Croton-Haver

straw regions in the lower river and in the Saugerties, Albany, and Catskill 

regions in the upper estuary. Fairly large standing crops also occurred in the 

West Point, Cornwall, and Poughkeepsie regions. While eggs were collected 

in all regions except Yonkers, most were taken in the Croton-Haver straw 

region with the Albany region having the next greatest abundance.  

b) Yolk-Sac Larvae 

:White perch yolk-sac larvae were first collected during 6-11 

May in lower and upper river regions (Figure D-32). Peak abundance (almost
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110, 000, 000) occurred in the period 21-24 May with concentrations, primarily 

in the Tappan Zee and Kingston regions although yolk-sac larvae standing crops 

were also high in the Croton-Haver straw, Poughkeepsie, Hyde Park, and 

Saugerties regions. No yolk-sac larvae were collected after 11 July.  

Yolk-sac larvae were collected in all river regions but stand

ing crops were low in the Yonkers region. Later collections occurred below 

the Cornwall region. Overall, the highest yolk-sac larvae standing crops 

occurred in the Saugerties and Hyde Park regions followed by the Tap~an Zee 

r eg ion.  

c) Post Yolk-Sac Larvae 

White perch post yolk-sac larvae first appeared in ichthyoplank

ton samples during 13-18 May with most of the initial standing crop in the 

Tappan Zee and West Point regions (Figure D-33). The peak -standing crop 

(about 420, 000, 000) occurred in the interval 12-17 June although fairly high 

standing crops occurred during the 3-wk period from 4 through 27 June. No 

post yolk-sac larvae were collected after 9 August.  

Post yolk-sac larvae occurred in all river regions but standing 

crops were low in the Yonkers and Albany regions. During the primary peak 

period (12-17 June), about 67% of the post yolk-sac larvae occurred in the 

West Point, Poughkeepsie, and Kingston -ifo-ns. L t e po st yolIk-sc lI -r va -e 

collections were taken in the middle river regions '(Cornwall through Hyde Park).  

d) Juvenile s 

Juvenile white perch (young-of-the-year) were collected in ich

thyoplankton gear from 12-17 June through 12-15 August, the last longitudinal 

survey sampling period (Figure D-34). The peak standing crop based on ich

thyoplankton sampling occurred during the interval 29 July 2 August and was 

estimated at about 6, 000, 000. Juveniles first appeared in beach-seine samples
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in,the period 30 June-13 July and were most abundant from 11 August-7 Sep

tember. However, peak standing-crop estimates were low, only about 800, 000.  

Juveniles were collected primarily in the upper river in ichthyo

plankton gear but throughout all regions in beach seines although standing crops 

were highest in the Saugerties and Catskill regions. Standing crops were 

consistently low in the Yonkers region. During the last beach-seine sampling 

period analyzed for this report (22 September-5 October), juvenile abundance 

was shifting downstream into the Tappan Zee and Indian Point regions. Mean 

total length for juveniles when they were first taken in the shore-zone areas 

(7-13 July) was 21 mm (range, 13-41 mm; Table D-176).  

Epibenthic- sled samples taken from 19 August-26 September in 

the shoal stratum from RM 14-76 (km 22-122) contained juveniles in primarily 

only the Cornwall region (Figure D-37). Densities were uniform throughout 

the 19 August-26 September sampling period.  

Juveniles were iiifrequently taken in bottom-trawl samples in 

the Yonkers through Cornwall regions (Figure D-40). During the period 28 

July-10 August, they were collected only in the Croton-Haver straw and Indian 

Point regions. In mid-September they were collected only in the Cornwall region.  

e) Yearlings (Age I) 

Yearling white perch were collected by bottom trawls during the 

first sampling period (24 March-6 April) and about a month later in beach seines 

(21 April-4 May), below the West Point region (Figures D-41 and D-38). Peak 

catches of yearlings in bottom trawls occurred during the 7-20 April sampling 

period and were concentrated in the Tappan Zee region. Bottom-trawl catches 

increased in the West Point and Cornwall regions during 21 April-4 May and 

then declined sharply through the last sampling date included in this report, 5 

October. Peak catches in beach seines occurred during the 2-15 June interval 

when yearlings were distributed throughout the river. Abundance was highest
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in the Croton-Haver straw region. Beach-seine catches of yearlings decreased 

from June through September and the distribution shifted to the lower river 

regions (Tappan Zee and Croton- Haver straw).  

f) Age 11 and Older 

Older white perch appeared in the first bottom-trawl sampling 

period (24 March-6 April) and also in the first beach- seine- sampling period 

(7-20 April). Older white perch were taken in bottom trawls (Figure D-42) 

in all regions sampled (Yonkers through Cornwall). Peak catches occurred 

during 7-20 April with the highest catch per unit efforts in the Croton-Haver

straw region. Older white perch catches decreased sharply in bottom trawls 

after 1 June. Beach seines captured older white perch in every river region 

With peak abundances during the interval 19 May-13 July Figure D-39). Catches 

prior to June were highest in the upper river regions (Cornwall through Kings

ton) but the distrib ution then generally shifted to the lower rivet although some 

older white perch were still taken in all regions from April through September.  

3) Atlantic Tomcod 

a) Eggs, Yolk-Sac Larvae, and Post Yolk-Sac Larvae 

No Atlantic tomcod eggs or larvae were collected in 1974. The 

spatial distribution and abundance of eggs and larvae in the Hudson River 

estuary in 1.974--ar-eunkn-wn.-- ___- ___________________ 

b) Juveniles 

The first collection and also the largest standing crop of juve

nile Atlantic tomcod was taken in ichthyoplankton gear (over 1, 000, 000, 000) 

during the 29 April-4.May sampling period (Figure D-43). Subsequent stand

ing crops declined although juveniles were taken through the last ichthyoplank

ton-sampling period (12-15 August). Although tomcod are, not readily avail

able to beach seines, juveniles were first collected in the 5-18 May period 

and standing-crop estimates reached a peak of almost 2, 500, 000 during the, 

period 30 June-13 July (Figure D-44).  
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Juvenile Atlantic tomcod were taken by ichthyoplankton gear 

in all regions but were concentrated in the lower river (Yonkers and Tappan 

Zee regions). No juveniles were taken in beach seines above the West Point 

region. Mean total length for juveniles when they were first taken in the shore 

zone (5-11 May) was 43 m-m (range, 38-47 mm; Table D-177).  

Epibenthic- sled samples taken from 19 August-26 September in 

the shoal stratum from RM 14-76 (km 22-122) contained juveniles in all regions 

sampled. The highest densities occurred during the 9-22 August sampling period 

in the Cornwall region. Catches in all regions were low during the last included 

sampling period (23-26 September).  

Juvenile Atlantic tomcod were also taken in bottom trawls in all 

of the regions sampled (Yonkers through Cornwall) but catch per unit efforts 

were highest in the Tappan Zee region (Figure D-48). Catches were highest 

during the interval 5-18 May and declined steadily through the last included sam

pling period (22 September-5 October). Mean total length for juveniles first col

lected in the bottom-trawl sampling program (5 -11 May) was 26 mmn (range, 

15-38 mmn; Table D-178).  

c) Yearling and Older (Age I and Older) 

A few yearling and older Atlantic tomcod were taken in bottom 

trawls and beach seines (Figures D-47 and D-49). Peak catches in both gear 

occurred in the Yonkers and Tappan Zee regions (early April in bottom trawls 

and mid-June in beach seines) although some yearling and older tomcod occurred 

as far upstream as the West Point region in August.  

d) Summary 

Dates and locations of first, peak, and last collections of striped 

bass, white perch, and Atlantic tomcod eggs, larvae, and juveniles taken in 

epibenthic sleds, Tucker trawls, and beach seines in the Hudson River estuary 

thr ough September 1974 are summarized in Tables VI-lO, VI-ll, and VI-12.
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d. 1974 Power-Plant Regions 

Based on the longitudinal river abundance and distribution 

patterns, the degree of potential exposure for the 1974 river populations of 

the various life stages is estimated from the percent of the peak river stand

ing crops which occurred within each 13-mi plant region. With the exception 

of the juvenile stage and its lengthy duration, the peak total river standing crop 

for the other early life stages (eggs and larvae) generally represented the major 

portion of the estimated population of each life stage produced in the estuary 

during 1974. When two nearly equal peaks occurred, two percentages were 

calculated; percentages during other time periods may be found in Appendix D.  

This percentage represented the index for the degree of potential 

exposure of each life stage to each power plant. The larger the percentage, 

the greater the potential for plant-induced mortalities in the population and 

vice-versa. Although Roseton, was not operating during 1973, the standing crops 

in the plant region were estimated; these crops would have been available for 

entrainrment: and impingement at Roseton had this power plant been operating.  

1) Striped Bass 

Fig ur e VI- 6 summarizes exposure indices for each life stage at 

each power plant. Details may be found in Appendix D, Tables D- 160 through 

D- 164. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 

a) Eggs, Yolk-Sac Larvae, and Post Yolk-Sac Larvae 

Present in all five power-plant regions, striped bass eggs and 

larvae were potentially available for entrainment from at least 29 April to 26 

July (about 12 weeks) at Lovett and Indian Point, from at least 29 April to 9 

August (about 14 weeks) at Danskammer and Roseton, and from 6 May to 27 

July (about 11 weeks) at Bowline.. The peak river standing crop for eggs oc

curred during a sampling period when only a portion of the river [RM 29-140 

(km 46-224)] was sampled. Consequently, valid exposure indices were not
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calculated; however, during the peak period, egg standing crops of the power

plant regions were highest at Lovett and.Indian Point. Egg standing crops were 

probably also high in the Bowline region. Yolk-sac larvae exposure was highest 

at Roseton and Danskammer. Post yolk-sac larvae exposure was similar at 

all five plants with Indian Point slightly higher than the rest.  

b) Juveniles 

Present in all five power-plant regions, striped bass juveniles 

were potentially available for entrainment and impingement beginning about 

12 June at- the upper plants (Roseton and Danskarnmer), and about one week 

later, 16 June, at Bowline, Lovett; and Indian Point. Through the last sam

pling period included in this report, 22 September-5 October-, juvenile expo

sure was highest at the lower river power plants (Lovett, Indian Point, and 

particularly Bowline).  

2) White Perch 

Figure VI-7 summarizes exposure indices for each life -stage 

at each power plant. Details may be found in Appendix D, Tables D- 165 

through D-169.  

a) Eggs, Yolk-Sac Larvae, and Post Yolk-Sac Larvae 

White perch eggs and larvae were present and thus pote ntially 

available for entrainiment at Bowline from 6 May to 26 July (about 1 1 weeks),.  

at Lovett and Indian Point from 13 May to 2 August (about 11 weeks), and at 

Roseton and Danskarnmer from 6 May to 9 August (about 12 weeks). Egg ex

posure was highest at Lovett, Indian Point, and particularly Bowline. Yolk

sac larvae exposure was also highest at Bowline while exposure -indices, at, the 

other plants were very similar to one another. The highest post yolk-sac ex

posure occurred at Danskammer and Roseton.
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b) Juveniles 

Juvenile white perch were present in all five power-plant regions 

but were potentially available for entrainiment and impingement first at Roseton 

and Danskammer (12-17 June), later at Bowline (17-23 June), and still later 

at Lovett and Indian Point (24-27 June). Through the last sampling period in

cluded in this report, 22 September-5 October, juvenile exposure was g ene rally

low at all power plants with Bowline, Lovett, and Indian Point slightly higher 

than Roseton and Danskammer.  

3) Atlantic Tomcod - Juveniles 

Figure VI-8 summarizes exposure indices for Atlantic tomcod 

juveniles at each power plant. Details may be found in Appendix D, Tables 

D-170 through D-174.  

Juvenile Atlantic tomcod were present and thus potentially 

available for entrainment and impingement only at Bowline beginning during the 

fir-st sampling period, 29 April-4 May. Exposure at Bowline was rather low 

since most juveniles were concentrated downstream from the Bowline plant 

region.  

4. Discussion 

The -general-trends in the abundance and distribution patterns 

of the early life stages (e5gg through juvenile). of striped bass,- white perch, 

and Atlantic tomcod in the Hudson River estuary during 1973 and 1974 reveal 

several similarities as well as differences; many of which represent real dif

ferences. Some differences, however, are likely the result of improvements 

in the longitudinal river ichthyoplankton-sampling program initiated in 1 -974.  

The two major improvements were increased sampling effort in the shoals 

stratum and night-only sampling beginning during the period 12-17 June (for 

details, refer to Section III). Consequently, standing- crop differences of life 

stages for some species cannot be directly compared between years.
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Table VI-10

Summary of Distribution and Abundance Data for Early Life Stages of Striped Bass in Hudson 

River Estuary [RM 12-152 (kmn 19-243)] April through September 1974 

Juveniles 

Distribution and Yolk-Sac Post Yolk-Sac Ichthyoplankton Beach 

Abundance Summary Eggs Larvae Larvae Gear Seines 

First Date Apr 29-May 4 May 6- 11 May 13-18 Jun 12-17 Jun 16-Z9 

Collection (Interval) 

Location RM 47-61 RM 39-55 RM 39-46 RM 62-76 RM 34-38 
(km 75-98) (km 62-88), (km 6Z-74) (km. 99-122) (k~m 54-61) 

RM 86-93 RM 47-61 

(km 137-149), (km 75-98) 
RM 107-124 
(km 171-198) 

Peak -Date May 15-18 May 28-31 Jun 17-23 Jul 22-26 Aug 25-Sep 7 

Collection (Interval) 

Location RM 39- 55 RM 56-76 RM 39-76 RM 24-33 RM 24- 33 
(km 62-88) (km 89- 122) (km. 62- 122) (km 38-53) (km. 38-53) 

and 

RM 56-61 
(km 89-98) 

Total Standing 1 348, 933, 700 157, 649, 098 326, 445, 620 4, 053,956 2, 415, 500 

Crop Estimate 

Last Date Jun 24-27 Jul 1-5 Aug 5-9 Aug 12-15* Sep 22-Oct 5* 

Collection (Interval) 

Location RM 47-61 RM 39-46 RM 62-76 RM 24-33 RM 12-85 
(km 75-98) (km 6Z-74) (km. 99-122) (km. 38- 53), (km 19-136) 

RM 56-61 RM 94-1 52 
(km 89- 98), (km. 150-243) 
RM 86-93 

(km 137-149), 
RM 107-124 
(km 171-198) 

Range of Longitudinal Distribution At least RM 14-140 RM 14-140 RM 14-140 RM 12-152 
RM 24-140 (km 22-224) (km 22-224) (km. 22-224) (km. 19-243) 

____________________________ (km. 38-224)

*Represents only the last samplii 
in the river

.g period included in this report and not the last date juveniles were present



Table VI-li1 

Summary of Distribution and Abundance Data for Early Life Stages of White Perch in Hudson 

River Estuary [RM 12-152 (km 19-243) April through September 1974 

Juveniles 

Distribution and Yolk-Sac Post Yolk-Sac Ichthyoplankton Beach 

Abundance Summary Eggs Larvae Larvae Gear Seines 

First Date May 6-11 May 6-11 May 13- 18 Jun 12-17 Jun 30-Jul 13 

Collection (Interval) 

Location RM 24-33 RM 24-33 RM 14-38 RM 56-61 RM 47- 55 
(km 38-53) (km 38-53) (km 22-61) (km 89-98) (km 7 5- 88) 

RM 62-76 RM 47-55 RM 47-76 RM 62-124 

(km 99- 122) (km 75-122) (km 75-122) (km 99-198) 
RM 86-106 
(km 138-170) 

Peak Date May 30-Jun 5 May Z1-Z4 Jun 12-17 Jul 29- Aug 25-Sep 7 

Collection (Interval) Aug 2 

Location RM 24- 38 RM 24-38 RM 39-106 RM 94-106 RM 94-124 
0(km 38-61) (km 38-61) (km 62-170) (km 150-170) (km 150-198) 

RM 86- 106 
(km 138-170) 

Total Standing
Crop Estimate 188,692,170 108,325,607 421,434,660 6,305,752 810,009 

832, 657 

Last Date Jul 1- 5 Jul 8-11 Aug 5- 9 Aug lZ-15* Sep 22-Oct 5* 

Collection (Interval) 

Location RM 34-46 RM 39- 46 RM 56-85 RM 56-106 RM 12- 152 

(km 38-224) (km 62-74) (km 89-136) (kmn89-170) (km 19-243) 

PM 62-76 
(km 99-122) 

ItRange of Longitudinal Distribution PM 24-140 RM 14-140 RM 14-140 PM Z4-14( RM 12-152 

5(km 38-224) (km 22-224) (km 22-224) (km 38-224) (km 19-243) 

*Represents only the last sampling period included in this report and not the last date juveniles were present 
q in the river.  
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Table VI-12 

Summary of Distribution and Abundance Data for Juvenile Atlantic Tomcod in Hudson River 
Estuary [RM 12-152 (km 19-243)] Apr'il through September 1974 

Juveniles 

Distribution and Yolk-Sac* Post Yolk-Sac* Ichthyoplankton Beachtt 
Abundance Summary Eggs* Larvae Larvae Gear Seines 

First Date -Apr 29-May 4** May 5-18 
Collection (Interval) 

Location -RM 14- 46 RM 12-33 
(km 22-74) (km 19- 53) 

Peak Date -Apr 29-May 4** Jun 30-Jul 17 
Collection (Interval) 

Location -RM 14-33 RM 24-33 
(km 22- 53) (km 38- 53) 

Total Standing- -- 1,214,386,640 2,408,666 
Crop Estimate 

Last 
Collection Date --- Aug 12-l15t Sep 22-Oct 5 

(Interval) 

Location - RM 14-93 RM 12- 36 
(km 22- 149) (km 19- 58) 

Range of Longitudinal Distribution -- RM 14-140 RM 12- 55 
____________________________(km 22- 224) (km 19-88)

*None collected 
**Represents first sample taken be 

lRepresents only the last samplinf 
ttBecause Atlantic tomcod are demi 

shore-zone areas; therefore, sta

low Indian Point region, juveniles were probably present earlier 
period included and not the last date juveniles were present in the .river 

,rsal fishes, they are not readily accessible to beach-seine sampling in the 
riding-crop estimates based on beach-seine catches are undoubtedly biased low



The beach-seine survey sampling designs were similar in 1973 

and 1974; therefore, juvenile standing crops calculated from beach-seine 

catches in both years can be directly compared. This section presents identi

fication and discussion of the real and nonreal differences in abundance and 

distribution in 1973 and 1974.  

a. Striped Bass 

The 1973 and 1974 longitudinal river ichthyoplankton-sampling 

programs were designed to collect striped bass early life stages, particularly 

eggs and yolk-sac larvae. Eggs and yolk-sac larvae were concentrated on 

the bottom and channel strata (Table VI-13); they are pelagic and accessible 

to sampling gear that operates effectively near the bottom. Post yolk-sac 

larvae are also concentrated primarily in the bottom and channel strata but 

10. 9% of the estimated post yolk-sac larvae standing crops in 1974 occurred 

in the shoals stratum. Juveniles were almost evenly divided between the shoals 

and the bottom and channel strata. Therefore, the modified 1974 ichthyoplank

ton-sampling program which included more effort in the shoals stratum and 

shifted the sampling to the night hours in mid-Jane has provided insight on 

striped bass activity in the shoals and should have increased the efficiency of 

capturing the motile post yolk-sac larvae and juveniles.  

Table VI- 13 

Mean Percentage of All Standing-Crop Estimates of Key Species Early Life 

Stages Occurring in Shoals Stratum [<20-ft (6-in) deep] by Ichthyoplankton 
Gear during 1974 (29 April-15 August) 

Life Stage 

Yolk-Sac Post Yolk
Species Eggs Larvae Sac Larvae Juveniles 

Striped bass 5.3 4. 7 10.9 44.3 

White perch 28.6 20.6 7.9 11. 1 

Atlantic tomcod ** 15. 5 

*None collected
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Comparisons between 1973 and 1974 striped bass egg and yolk

sac larvae standing crops are the most valid comparisons of all the early life 

stages. Post yolk-sac larval and juvenile standing crops in 1973 were prob

ably biased low because these life stages are more concentrated in the shoals 

than eggs or yolk-sac larvae. The increased shoal and night sampling in 

1974 likely reduced gear avoidance and increased the catches of post yolk

sac larvae and juv~niles.  

Juvenile standing crops based on beach-seine catches are direct

ly comparable between the two years; however, daytime catch estimates 

appeared to be underestimates of juvenile striped bass in the shore zone in 

1974. Night beach-seine standing crops in four geographical regions (Croton 

Haverstraw, Indian Point,, West Point, and Cornwall) were significantly higher 

(Wilcoxon Signed-Rank Test, p <0. 01) than daytime standing-crop estimates 

in these regions for the same time intervals (Figures D-23 and D-24). The 

length-frequency distributions were similar (Tables D-175 and D-179), indicat

ing that gear avoidance was either nonexistent or comparable between day and 

night sampling. Juvenile striped bass apparently moved into the shore zone in 

greater numbers at night, at least after 4 August 1974, in th; Groton/Haver

straw through Cornwall regions.  

There were two basic differences in striped bass longitudinal 

distribution and abundance in 1973 and -1974.-- Peak- egg-abunda;nce-wa-s-simila-r 

in both years but the distribution extended further upstream through the Pough

keepsie-Hyde Park region in 1973. Egg abundance was relatively high in the 

Indian Point and West Point regions in both 1973 and 1974. Peak juvenile stand

ing crops in 1974 were only about 25% as large as 1973 standing crops although 

the distribution patterns were similar. Because egg and larvae standing crops 

were basically similar in 1973 and 1974, the low juvenile abundance in 1974 

suggests a decline in the population during the transition from the post yolk

sac larvae to juvenile life stages.
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During 1974, peak Yolk-sac larvae and post yolk-sac larvae 

standing crops occurred two and four weeks after the peak egg period, respec

tively, but further upstream. This apparent upriver displacement suggests a 

hydrologic transport mechanism(s): however, another, explanation is plausible.  

Egg incubation time in early to mid-June should have been shortened by the 

near 200G water temperatures. Consequently, several egg depositions could 

have occurred between the ichthyoplankton river runs and not be sampled. Life 

stage duration of yolk-sac larvae and post yolk-sac larvae at various tempera

tures are unknown but both stages are probably of longer duration than the eggs 

at water temperatures near 20 0 C.  

Between 1973 and 1974, the degree of exposure of the various 

life stages of striped bass to each of the five power plants also differed. Be

cause the entire river was not sampled during the peak egg standing-crop 

period in 1974 (15-18 May), plant exposure indices were not calculated. How

ever, eggs were apparently more concentrated in the Bowline, Indian Point, 

and Lovett plant regions in 1974-than in 1973. Striped bass eggs were most 

abundant in th~e channel and bottom strata; hence, vulnerability should be high

est at Indian Point and Lovett because these plants are located near the channel.  

Egg vulnerability at Bowline, which withdraws cooling water from Bowline Pond, 

is reduced.  

A higher percentage of the peak yolk- sac larvae and post yolk

sac larvae standing crop occurred within the five plant regions in 1974, mostly 

at Roseton and Danskarnmer, although exposure indices for post yolk-sac larvae 

were higher in 1974 at Bowline, Lovett, and Indian Point . Motility begins 

in the post yolk-sac larvae stage and movements from the less vulnerable 

bottom and channel strata to the shoals may occur. Post yolk-sac larvae 

vulnerability should be similar at all five .plants. Since the motile post yolk

sac larvae are also reportedly positively phototropic (Doroshev, 1970), their 

vertical distributions are more dispersed through the water column at night
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(Texas Instruments, 1974c) and they become more vulnerable to plants en

training water from the surface layers.  

Exposure indices for juveniles were reduced in 1974, particularly 

at the lower river plants - Bowline, Lovett, and Indian Point - because juvenile 

distribution was somewhat dispersed and less concentrated in the lower river 

than in 1973. Juveniles were bimodally distributed in 1974 with peaks in the 

Tappan Zee -Croton/H-aver straw and Cornwall regions. Exposure was still 

highest at the lower river plants, particularly Bowline, but the actual vulner

ability of juvenile striped bass to either entrainment or impingement is uinre

solved. If they move into the shoals and shore zone, vulnerability to power 

plants is probably minimized unless they are attracted to the intake areas.  

Striped bass juveniles in 1974 appeared to move into the shoal 

stratum after they metamorphosed from the post yolk- sac larvae stage. Only 

10. 9% of all standing-crop estimates of post yolk-sac larvae based on ichthyo

plankton occurred in the shoal stratum, but the percentage of juveniles in the 

shoals increased to 44. 3% (Table VI-13). The shoals stratum represents only 

about 10% of the total river volume. During July, about 80% of the juvenile 

standing crops taken in ichthyoplankton gear came from the shoals stratum, 

.about the same time that juvenile standing crops were increasing in the shore 

zone (Table D-143). Standing crops in the shore zone increased to a peak in 

late August concomitant with a decrease in the standing crops in the bottom, 

channel, and shoal areas (Figure VI-9). These data support the hypothesis that 

striped bass young move from the channel to the shoals and shore zone after 

they transform into juveniles, but the movement is apparently gradual as the 

population moves downstream.  

Juvenile striped bass averaged 24 mm in total length (range 18

30 mm) when first taken in daytime beach seines in late June 1974 and 76 mm 

(range .34-119 mm) when peak shore-zone standing crops occurred in late 

August (Table D- 175). Entrainment, studies by New York. University at Indian
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Point (NYU, unpublished data, 1973) indicated that the maximum entrain

ment of striped bass larvae occurs from 5-15 mm in length. Thus, it seems 

logical to conclude that striped bass are no longer entrairiable when they move 

into the shoal and shore-zone areas at about 30-40 mm (total length). They 

should also be able to tolerate'an intake velocity of 0. 5 ft/sec (14. 2 cm/sec) 

and avoid being impinged unless attraction to the intakes, parasites, disea .ses, 

or rapidly changing environmental conditions reduce their swimming abilities 

and increase their vulnerability to impingement.  

b. White Perch 

Neither the 1973 nor 1974 longitudinal river ichthyoplankton sam

pling programs were designed to adequately collect all early life stages of white 

perch. Major spawning sites for white perch in the Hudson River estuary have 

not been completely defined, but 1974 Texas Instruments sampling data and data 

from other estuaries (Mansueti, 1964) suggest that shoals and freshwater trib

utaries are important spawning areas. Even though no sampling was done in the 

tributaries in 1973 and 1974, the increased ichthyoplankton sampling effort in 

the shoals during 1974 probably explains most of the large increase in egg and 

larvae standing crops in 1974. White perch eggs are demersal and adhesive 

and difficult to sample with the gear used in this study. Standin g-crop estimates 

and, yolk-sac larvae for eggs in 1974 are surely low even if no spawning occurred 

in the freshwater tributaries. Standing -crop- estimate s for the more motile 

post yolk-sac larvae and juveniles during 1974 were probably also biased low 

but less so than for eggs and yolk-sac larvae. White perch standing-crop es

timates based on ichthyoplankton sampling are therefore not highly comparable 

between 1973 and 1974.  

Juvenile standing -crop estimates from nighttime beach- seine 

catches were signific antly higher (Wilc oxon Sig ned -Rank Te st, p < 0. 01) than 

daytime estimates during the same time periods in the same regions (Figures
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D-35 and D-36). White perch juveniles exhibited the same diel pattern of shore

zone occupancy exhibited by striped bass juveniles -higher abundances at night.  

There were four basic differences in white perch longitudinal 

distribution and abundance in 1973 and 1974. Peak egg standing crops were al

most 20 times greater in 1974 and concentrated in the most upstream region 

(Albany) in mid-May and in the lower river in early June. During 1973, the 

small egg standing crops were restricted to the upper river. It is impossible 

to separate the differences between 1973 and 1974 into real population size dif

ferences and nonreal differences due to changes in the 1974 sampling program.  

However, because white perch eggs are demersal and adhesive, they are prob

ably relatively invulnerable to power plants.  

Peak larval standing crops were almost 10 times greater in 1974.  

Post yolk- sac larvae standing crops in both years greatly exceeded egg and 

yolk-sac larvae standing crops, sugge sting that the relatively motile post yolk

sac larvae are more vulnerable to sampling gear than the egg and yolk-sac 

larvae stages. Most post yolk-sac larvae were taken in the bottom and channel 

areas (Table VI- 13), suggesting a movement of post yolk- sac larvae into the 

deeper bottom and chan.nel areas or into the shallow shoal areas not sampled 

with the ichthyoplankton gear.  

Juvenile standing-crop estimates in the shore zone in 1974 were 

only about 10% of the 1973 standing crops. Juveniles were concentrated in the 

lower river in 1973. However, in 1974, even though the post yolk-sac larvae 

were concentrated in the lower- and middle-river regions (Indian Point through 

Kingston), the juveniles were concentrated in the upper-river regions (Kingston 

and Saugerties), su ggesting an upstream movement or poor survival of post yolk

sac larvae and/or early juveniles downriver.
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Juveniles first appeared in the shore zone in 1974 during the 

period 7-13 July and averaged 21 mm in total length (range, 13-41 mm). The 

percent of the juvenile standing -crop based on ichthyoplankton sampling in 1974 

which occurred in the shoals stratum was 11. 1%/, a slight increase over 7. 9% 

for post yolk-sac larvae. Ichthyoplankton standing crops reached a peak in late 

July and then decreased (Table D-144). Concomitantly, white perch-juvenile 

*standing crops increased in the shore zone (Figure VI-9), suggesting a gradual 

movement of juveniles to the shoals and shore zone in late July-early August.  

Because white perch apparently spawn in the shoal areas of the Hudson River 

and presumably in the tributaries, juveniles may move directly to the shallow 

shoals and shore zone-and spend almost no time in the regions where they 

would be susceptible to power plants.  

Exposure of white perch life stages to power plants differed some

what between 1973 and 1974. -Exposure indices were much higher in 1974 for 

eggs and yolk-sac larvae, especially in the Bowline, Lovett, and Indian Point 

plant regions. Overall exposure of post yolk-sac larvae was similar in both 

years, but in 1974 exposure increased at Roseton and Danskammer and de

creased at Bowline, Lovett, and Indian Point. Juvenile exposure indices were 

lower during 1974 at all power plants, reflecting the upper river concentration.  

The white perch is a resident of the Hudson River estuary, so the 

cumulative degree of exposure to power plant across all life stages and age 

groups is much greater than for the anadromous striped bass and Atlantic tom

cod. However, the eggs and yolk-sac larvae should be relatively invulnerable 

to power plants due to the adhesive, demersal characteristics of the egg, the 

apparent use of shoals and probable use of shore-zone and tributary areas as 

spawning sites. -Juvenile movements to the shoals and shore zone should greatly 

reduce their vulnerability. Swimming- speed data suggest that juvenile white 

perch are generally able to maintain position in a plant-intake area with an 

approach velocity of 0. 5 ft/sec (15. 2 cm/sec) when they are 30-40 mm in length.
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Swimming-speed ability is influenced by several factors, including tempera

ture, salinity, and condition of the fish; therefore, rapid changes in salinity 

during periods of low water temperature could decrease the ability of over

wintering juvenile white perch to avoid impingement, a phenomenon which has 

been observed at Indian Point (Texas Instruments, 1974a). Post yolk-sac 

larvae appear to be the white perch early life stage most vulnerable to power 

plant-induced mortality via entrainiment. Any. use of tributary -streams and 

shallow cove areas for spawning and nursery habitat would reduce the direct 

impact of the power plants on the total population even though segments of the 

population may be highly vulnerable.  

c. Atlantic Tomcod 

The 1973 and 1974 longitudinal river ichthyoplankton sampling 

program began in mid-late April in both years. Since Atlantic tomcod spawn 

from December through February in the Hudson River and egg development 

takes about a month, neither program was designed to collect tomcod eggs and 

larvae. Juveniles were collected in the first river runs during both years.  

Hence, conclusionsregarding the peak standing crops are speculative.  

Atlantic tomcod spawn in the shallow, shore zone of the Hudson 

River above the salt-fresh water interface (Booth, 1967; Table VI-1). The 

eggs are demersal and perhaps adhesive, although the adhesive question is 

unresolved. Consequently, the egg and yol'k-sac larvae stages were not col

lected in the 1973-74 studies and were relatively invulnerable to power-plant 

intakes. Post yolk-sac larvae are probably more vulnerable, but the abundance 

and distribution patterns for this life stage in the Hudson River during 1973 and 

1974 are unknown.  

The basic difference in Atlantic tomcod juvenile abundance and 

distribution between 1973 and 1974 was a peak standing crop about 1000 times 

greater in 1974. A part of this difference can be attributed to increased sam

pling effort in the shoals in 1974, since 15. 5% of the 1974 juvenile standing

services groupVI -60



crop estimates occurred in the shoal stratum (Table VI-13). Juvenile tomn

cod were concentrated in the lower river in both years and appeared to restrict 

their distribution throughout the summer to those regions exposed to the salt 

front. Juvenile vulnerability to power-plant entrainment and impingement 

should be greatest at the plants located in the lower river - Bowline, Lovett, 

and Indian Point. Vulnerability should be highest at Lovett and Indian Point 

since Atlantic tomcod are demnersal fishes, never abundant in the shore zone.  

Adult tomcod are relatively small fish (180-250 mm.) and should 

be highly vulnerable to impingement when they are spawning in the shoals from 

about river mile 39-76 (km 62-122). Swimming ability of the Atlantic tomcod 

is unknown, but because they are bottom-feeding fishes rather than pursuing 

predators like the striped bass, their capability to avoid impingement on plant 

intake screens, especially. when laden with reproductive products, may be 

reduced.  

D. SPATIOTEMPORAL DISTRIBUTION AND ABUNDANCE IN RELATION 

TO CHEMICAL- PHYSICAL VARIABLES 

1. Objectives 

The relationships of life-stage distribution and abundance of 

striped bass eggs to water-quality variables such as temperature, conductivity, 

and dissolved -oxyg-enr-during--19-74-were-exa-m i-ned-a-nd-are-discussed-inthis-.r-e-n

port to determine how these variables influence spawning time and location.  

Additional life stages of striped bass, white perch, and Atlantic tomcod will be 

examined in a later report.  

2. Methods 

Measurements 6f water temperature, conductivity, and dis

solved oxygen taken concurrently (same depth and time) with ichthyoplankton 

Tucker-trawl and epibenthic -sled samples from April through June 1974 were
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analyzed with their respective catches of striped bass eggs in catch per tow.  

The dissolved -oxygen levels in areas where eggs were collected were also 

examined.  

Striped bass egg densities (catch per tow) were computed 

separately for each gear for all river runs, between 29 April- 17 June. Densities 

were grouped with the corresponding water quality variables as follows: 

9 Water temperature in 10 C intervals 

*Conductivity in 2O-ptmhos/cm intervals 

*Dissolved-oxygen concentration in 1. 0 
mg/l1 intervals.  

After an initial examination of the data revealed 'similar catch 

patterns, sled and trawl data were combined across river runs into separate 

summaries for May and June.
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3. Results 

Striped bass eggs were collected in 1974 ichthyoplankton samples 

from late April until mid-June. Highest standing crops occurred in mid- to 

late May (Figure D-19). Eggs were collected across a wide range of tempera

tures, conductivity, and dissolved-oxygen conditions; however, peak densities 

(catch per tow) occurred within relatively narrow segments of the ranges.  

a. Water Temperature 

Striped bass eggs were collected in water temperatures from 

10. 80 C in April to 22. 30C in June (Figure VI-lO). Ichthyoplankton sampling from 

late April through June spanned a temperature range of 10. 8 to 25. O0 C. How

ever, peak densities (catch per tow, 52. 8) occurred in mid- to late May at tem

peratures of 15 to 16 0C. In June, egg densities were low at all temperatures.

8 72 76 f 7
11 12 13

67

NOTE: NUMBERS ABOVE HORIZONTAL AXIS INDICATE NUMBER OF 5-MIN 
EPIBENTHIC-SLED AND TUCKER-TRAWL TOWS 
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Figure VI-lO. Relationship of Water Temperature and Striped 
Bass Egg Density in Hudson River, 1974
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b. Conductivity

Striped bass eggs were associated with low conductivities 

(Figure VI-il). Ichthyoplankton samples from late April through June were 

taken in water in which conductivities ranged from just above 100 to 25, 518 

prnhos/cm. One striped bass egg was collected in. an area in which conductiv

ity was'521 imhos/cm, but all others were collected in areas in which con

ductivity was below 340 FLmhos/cm. Peak density (catch per tow) occurred in 

May in the conductivity range of 160-180 iLmhos/cm, with the bulk of the 

catches being in the 140-220 limhos/cm range..  

40.  
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Figure VI-i11. Relationship between Conductivity and Striped Bass 
Egg Density in Hudson River, 1974 

c. Dissolved Oxygen 

Striped bass eggs were collected from a rather wide range of 

dissolved -oxygen conc entrations (Figure VI-12). Ichthyoplankton samples from 

late April through June were taken in areas in which dissolved -oxygen concen

trations ranged from 1. 7 to 12. 5 mg/l; however, several tows in late May 
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r 
sampled areas in which dissolved -oxygen concentrations were below 4. 0 mg/ I 

and egg densities reached a peak of over 40 eggs/tow. The second highest 

peak occurred in mid-May in areas of the river where dissolved -oxygen levels 

ranged from 9. 0 to 9. 9 mg/i.  

40O 

MOTE: NUMBERS ABOVE HORIZOTAL. RXIS INDICATE NUMBER OF 5OMIN 
EPIBENTHIC-SLED AND TUCEER-TRVAL TONS 

30- MAY 
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I 2 3 4 5 V 7 8 9 10 11 12 13 

DISSOLVEDOXYG0EN Mg.  
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10.  

0 U 6 1D 24 152 101. 67 19 6 3 

0 7 rm .  
2 6 7 9 10 1') 1D 103 

DISSOLVED OXYGEN (gI 

Figure VI-12. Relationships between Striped Bass 
Egg Density and Dissolved -Oxygen 
Concentration (mg/I) in the Hudson 

__-River,_1974 _________________ 

4. Discussion

The minimal spawning temperature for striped bass, based on 

egg collections, has been reported to be about 14.4 0 C (Talbot, 1966; Albrecht, 

1964; Farley, 1966) but eggs have been reported in water temperatures down 

to 10. 00 C (Farley,' 1966). Peak spawning for striped bass in the San Joaquin

Sacramento estuary, California, occurs from 15. 6 to 19. 4 0 C (Talbot, 1966; 

Albrecht, 1964). Mansueti and Hollis (1963) reported peak spawning in
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Chesapeake Bay at about 18. 3 *C. Peak spawning of Hudson River striped 

bass during 1974 occurred at slightly lower temperatures (150 to 17 0 C) than 

in the Sacramento-San Joaquin and Chesapeake estuaries. Data analyzed in 

this report. indicate that most Hudson River striped bass began spawning when 

water temperatures were 13 to 14 C. Insignificant spawning activity occurred 

below 14 0 C or above 19*C.  

In estuaries, striped bass usually spawnr within the first 25 mi 

(40 kin) of fresh water, with little or no spawning in brackish water (Talbot, 

1966). Hudson River striped bass also appear to spawn only in fresh water.  

Dissolved -oxygen levels below 4. 0 mg/I may be lethal to striped 

bass eggs (Talbot, 1966). Doroshev (1970) reported that 1. 65 mg/i at 19 0 C 

was the critical dissolved -oxygen level at which high mortality of 10-12 mm 

larvae occurred; exposure time was not given, however. Doroshev suggested 

that striped bass eggs have a similar lower tolerance level for low dissolved

oxygen concentrations. Striped bass eggs in areas of the Hudson River in 

1974 where the dissolved -oxygen levels ranged from 1 to 4 mg/I may have had 

lower survival rates than did eggs in other parts of the river during the same 

time period. Low dissolved-oxygen levels were detected from RM 50-90 (km 

80- 144) on 28 and 29 May.  

Striped bass spawning activity in the Hudson River estuary is 

strongly influenced by chemical-physical variables. Annual variations in the 

location and time of peak egg concentrations can alter the potential annual 

impact of an individual power plant by shifting the distribution of eggs in re

lation to the plant region. The distribution of eggs will also determine the 

distribution of the relatively nonmotile yolk-sac larvae. Periods of low 

dissolved -oxygen levels in the bottom layers of the river,, such as the con 

ditions measured on 28 and 29 May, could substantially increase egg natural 

-mortality in localized areas and subsequently shift the peak concentrations of 

viable eggs to other segments of the river and again alter the degree of egg 

-and larval exposure to potential plant-induced mortality.  
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E. MOVEMENTS OF MARKED FISH 

1. Objective 

This subsection describes seasonal movements of striped bass, 

white perch, and Atlantic tomcod marked with either tags or fin clips during.  

1973 and 1974.  

r --- --- ----1 
FISHERIES ICHTHYOPLANKTON IWATER-QUALITY 
SAMPLING DATA SAMPLING DATA IPROGRAM 
(APPENDIX D) (APPENDIX D) I(SUBSECTION D) 

JL T

LIFE HISTORY, I MOVEMENTS OFI 
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L _J II 
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DISTRIBUTION AND ABUNDANCE 
(SUBSECTION C) 

PLANT NEAR-Fl ELD -- POWER-PLANT 
DISTRIBUTIONS I--- -FACTORS I 
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I VULNERABILITY 
I ASSESSMENT 

L------

2. Methods 

Recaptures of individual stri ped bass, white perch, and Atlan

tic tomcod, marked in conjunction with the mark-recapture program (for 

details, see Section III), were analyzed to discern spatial and temporal trends 

in the movements of individuals. Numbered tags allowed more precise infor

mation on the movement of individual fish than did fin clips. Recorded for 

each recapture of a tagged individual were such variables as distance between 

sites of release and recapture, direction of movement, time at large, total 

length of the fish at time of release and recapture, and rate of movement.  
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For recaptures of fin-clipped individuals, the sites and dates of recapture 

were compared to the original sites and dates of release of the particular 

fin-clip type.  

Four marking areas were established for the fin-clipped in

dividuals (Figure VI-13): 

Area 1 [RM 12-38 (km 19-61 

Area 2, [RM 39-46 (km 62-74)] 

Area 3 IRM 47-61 (km 75-98)] 

Area 4 [RM 62-153 (km 99-245)] 

The effect of season on distance and direction movement of 

tagged white perch was analyzed using tag returns from January- December 

1973 and January- September 1974. The recapture data were divided into 

three subsets: tags released and recaptured within the 15 September-31 Decem

ber period; tags released and recaptured within the periods of 1 January-31 

May 1973 and 1974; and tags released and recaptured within -the period of 1 

June-15 September 1973 and 1974. Recapture data that overlapped these three 

periods were excluded.  

Data from the recapture -of fin-clipped Atlantic tomcod marked 

during the December 1973-March 1974 spawning season were not analyzed for 

this report. Recapture effort for fin-clipped tomcod was distributed only within 

a limited area of the river and would tend to bias the interpretations of move

ment. Limited data on movements of tagged tomcod were analyzed.  

3. Results 

a. Fin-Clipped Striped Bass 

Juvenile (young -of -the -year) striped bass moved both upriver 

and downriver during their first, year (Figure VI-14). Most recaptures were 

below the West Point region. The marked population dispersed across regions
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SAUGERTIES, RM 102.5 (164.9 Km) 

HYDE PARK, RM 82.0 (131.9 KM~)

CORNWALL, RM 56.5 (90.9 K(M) 

CROTON, RM 35.3 (57.8 KM)

Figure VI-13.

TROY DAM, RM 154.0 (247.8 Km) 

COXSACKIE, RM 125 .0 (201.1 KM) 

KINGSTON, RM 91.5 (147.2 K(M) 

MARLBORO, RM 69.0 (11.0 Km) 

PEEKSKILL, RM 45.5 (73.2 KM)

Four Geographical Marking Regions of the Mark/Recapture 
Program, August 1973-August 1974
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Figure VI-14. Movements of Striped Bass Young-of -the -Year Marked from 
August through November 1973
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in the fall, especially the Croton-Haver straw' Indian Point, and West Point 

regions. There were no recaptures above the West Point region.  

b. Fin-Clipped White Perch 

Juvenile white perch also moved between regions during August

November 1973. (Figure VI-15). Fish from marking area 1 [RM 12-38 (km 19

61)] were recaptured as far upriver as the Cornwall region [RM 56-62 (km 

90-99)]; those from marking area 2 ERM 39-46 (km 62-74)] as far as the 

Poughkeepsie region :RM 62-77 (km 99-113)]. Fish from marking area 3 

[RM 47-61 (km 75-98)] moved downriver into the Tappan Zee region [RM 24

34 (km 38-54)] and Croton-Haver straw region [RM 34-39 (km 54-62)]. By 

spring 1974, young perch from all four marking areas had been recaptured with

in the Indian Point region. During the 1974 spring-summer sampling, January

September, there were no recaptures of fall 1973 fin-clipped white perch above 

the Indian Point region.  

C. Tagged White Perch 

The greatest movement of tagged white perch occurred during 

the winter and spring, I January-31 May in both years (Figure VI-16). The data 

indicated three groups of tag returns: a group of 27 white perch had restricted 

movements within a range of 3 mi (5 kin) for up to 23 days at large; a group of 

six perch, at large- fo-r-23-to-48--days, -had moved- 26 -to_48mi(42to_77km.)up

river; and a group of five perch, at large for only 5 to 11 days, had moved down

river 10 to 24 mi (16 to 39 kin). The group moving upriver consisted primarily 

of fish released from the lower marking areas 1 and 2 (RM 12-46 (19-74 kin)]; 

the group moving downriver consisted primarily of fish released from the upper 

marking areas 3 and 4 [RM 47- 153 (75-245 kmn)].  

Tagged white perch were fairly sedentary during the summer 

months, 1 June-15 September (Figure VI-17). Most recaptures occurred with

in 4 mi (6 kin) of the release site for up to 104 days at large. There were
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exceptions: 10 tagged white perch were recaptured 9 to 27 mi (14 to 43 kin) 

downriver from their site of release.  

Long-range movements appeared to increase again in the fall 

months (15 September-31 December) in a downriver direction (Figure VI- 18).  

Four fish were recaptured within 40 days after release at distances of 8 to 19 

mi downstream from the site of release..  

MARK AREA 
A MAR K AREA 2 

MAR K AREA 3 
MARK AREA 4

10

20-

A 
, 4 .

I - -. - -- A
A 0

10 20 A 30 A4. 50

A A

Figure VI-18. Movement of Tagged White Perch during Period 
of 15 September-31 December-1973

The range of movement in the adult white perch population was 

extensive. Perch tagged and released in fall 1973 in three of the four marking 

areas (1, 2, and 4) were recaptured the following spring and summer outside 

their original region of release (Figures VI-19, VI-2O, and VI-2i). The far

thest distance traveled was 112 mi (179 kin) in 194 days from Verplanck (RM 

40) to just below Troy Dam (RM 152). Other white perch apparently remained
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TROY DAM, RH 154.o (247.8 K(m)

COXSACKIE, RM 125.0 (201.1 K(M)

SAUGERTIES, RM 102.5 (164.9 KM~) 

HYDE PARK, RH 82.0 (131.9 K(M)

CORNWALL RM 56'.5 (90.9 KM)(

KINGSTON, RH 91.5 (147.2 KMN) 

MARLBORO, RH 69.0 (11.0 Km) 

PEEKSKILL, RM 45.5 (73.2 KM)

CROTON, MR 35.3 (5 7.8 KM) 

4,

BATTERY, RH 0.0

Figure VI- 19. White Perch Tagged in 1973 in Area 1 (RM 12-39) and 
Recovered in 1974 Outside Area
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SAUGERTIES, RM 102.5 (164.9 Km) 

HYDE PARK, RM 82.0 (131.9 K(M) 

CORNWALL, RM 56.5 (90.9 K(M) 

CROTON, RM 35. (57.8 KM) 
N4 ,

TROY DAM, RM 154.0 (247.8 KM) 

COXSACKIE, RM 125.9 (201.1 KM) 

KINGSTON, RM 91.5 (14.7.2 KM) 

MARLBORO, RM 69.0 (111.0 KM) 

PEEKSKILL., Rm 45.5 (73.2 KM)

BATTERY , RM 0.0

Figure VI-20. White Perch Tagged in 1973 in Area 2 (RM 39-46) and 
Recovered in 1974 Outside Area
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SAUGERTIES, RH 102.5 (164.9 RH) 

HYDE PARK, RH 82.0 (131.9 KH) 

CORNWALL, RH 56.5 (90.9 KM) 

CROTON, RH 35.3 (57.8 RH) 

BATTERY, RH 0.0

Figure VI-2i.

TROY DAM, RM 154.0 (247.8 Km1) 

COXSACKIE, RH 125.0 (201.1 KM) 

KINGSTON, RH 91.5 (147.2 KH) 

MARLBORO, RH 69.0 (11.0 RH) 

PEEKSKILL, RH 45.5 (73.2 KM)

White Perch Tagged in 1973 in Area 4 (RM 62-153) and 
Recovered in 1974 Outside Area
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near their site of release for long periods of time; one fish, for example, 

was released in RM 38 (km 59) and recaptured 283 days later at the same 

river mile.  

There were also extensive movements across marking areas of 

white perch both tagged and recaptured during .1974 (Figures VI-22, VI-23, 

VI-24, and VI-25). Recaptures of tags in fall 1973 showed similar extensive 

movements (Texas Instruments, 1974b). For a complate record of tag re

captures during 1973 and January- September 1974, refer to Appendix D, Tables 

D-136 through D-140.  

d. Tagged Atlantic Tomcod 

Two of the six Atlantic tomcod tagged and recaptured during early 

1974 had moved great distances downriver from their site of release (Appendix 

D, Table D-96): one had moved 29 mi (46 kin) in 89 days and the other had moved 

38 mi (61 kin) in 45 days; both were recaptured at or below the George Washing

ton Bridge [RM 12 (km 19)].  

4. Discussion 

Recaptures of marked striped bass, white perch,. and Atlantic.  

tomcod have shown that these species can undergo movements of considerable 

distance and that there are apparent patterns in their movements. If mass 

movements could be predicted in advance, changes in fish distribution and po

tential vulnerability to impingement at each power plant could also. be more 

accurately predicted. How these movements might occur is as follows: 

a. Juvenile Striped Bass and White Perch 

Juveniles of both white perch and striped bass seem to undergo 

a gradual displacement downriver in the summer and fall of their first year.  

By late fall, many of the young striped bass-may have left the river for over

wintering in the area of the New York Bays and Long Island. Juvenile white

services groupVI- 78



SAUGERTIES, RM 102.5 (164.9 K(M) 

HYDE PARK, RM 82.0 (131.9 KMH) 

CORNWALL RH 56.5 (90.9 KMH) 

CROTON, RM 35.3 (57.8 KMH) 
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Figure VI-22.

TROY DAM, RM 154.0 (247.8 KmI) 

COXSACKIE, RM 125.0 (201.1 KMH) 

KINGSTON, RH 91.5 (147.2 KM) 

MARLBORO, RM 69.0 (11.0 K(m) 

PEEKSKILL, RM 45.5 (73.2 KM)

White Perch Tagged in 1974 in Area 1 (RM 12-38) and 
Recovered Outside Area in, 1974
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Figure VI-23. White Perch Tagged i'n 1974 in Area 2 (RM 39-46) and 
Recovered Outside Area in 1974
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SAUGERTIES, RH 102.5 (164.9 KM) 

HYDE PARK, RM 82.0 (131 .9 KMH) 

CORNWALL, RM 56.5 (90.9 KH) 

CROTON, RM 35.3 (57.8 KM)

TROY DAM RM 154.0 (247.8 Km~) 

COXSACKIE, RM 125.0 (201.1 KM) 

KINGSTON, RM 91.5 (147.2 K(M) 

MARLBORO, Rm 69.0 (m1.o Kml) 

PEEKSKILL, RM 45.5 (73.2 KMH)
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Figure VI-24. White Perch Tagged in 1974 in Area 3 (RM 47-6 1) and 
Recovered Outside Area in 1974 :
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TROY DAM, RM 154.0 (247.8 Km~) 

COXSACKIE, RH 125.0 (201.1 KM) 
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Figure VI-25. White Perch Tagged in 1974 in Area 4 (RM 62-153) and 
Recovered Outside Area in 1974
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perch probably restrict their fall movements with the river, with many over

wintering in the Croton-Haver straw and Indian Point regions. In the following 

spring, many of these same striped bass and white perch may move back upriver.  

b. Subadult and Adult White Perch 

The pronounced movements of tagged white perch in the spring 

may have been associated with a spawning migration because almost all of the 

perch observed migrating January-May were 150 mm or larger in total length 

(Figures VI-26 and VI-27) and probably mature. Most of the tag recaptures dur

ing 1 June-15 September (Figure VI-17) that demonstrated long-range movement 

may also have been spawning fish; 8 of the 10 migrating perch had been released 

early in June within marking area 3. Their movement probably coincided with 

the final weeks of the spawning season.  

Mansueti (1961) attributed an increased spring movement of tagged 

white perch in the Patuxent River, Maryland , to a spawning migration from 

brackish to fresh water. He also found that white perch in autumn in the Patuxent 

River move to deeper water downriver from their spawning area after display

ing little long-range movement during the summer. HudsonsRiver white perch 

apparently have a similar annual cycle, moving primarily upriver to spawn in~ 

the spring and downriver in the fall to feed and overwinter. If the spring move

ment is primarily upriver, as indicated, this would tend to counterbalance the 

generally downriver movements of juvenile white perih.

The extensive movements displayed by these tag returns suggest 

a single population of white perch within the Hudson River estuary or, if there 

are subpopulations, a considerable exchange of individuals between them. Sub

populations, if they exist, may be based on the segregation of spawning individ

uals among possible foci of spawning activity such as the major tributaries to 

the Hudson River. It is presently unknown if white perch home to their natal 

spawning grounds. Such homing would be necessary for genetic isolation and
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the subsequent development of subpopulations or races. Whether or not sub

populations exist, it is apparent that many white perch, because of their ex

tensive movement, may become potentially vulnerable to impingement at most 

or all of the power plants during their lifespan.  

c. Atlantic Tomcod 

The seasonal movements of Atlantic tomcod suggest peak imn

pingement periods. A winter impingement could occur when adult tomcod move 

into the shoal and shore zones to spawn, and a summer impingement could oc

cur when young-of-the-year tomcod reach an impingeable size during their 

late-spring, primarily downriver movement. The limited number of tag re-.  

turns during spring 1974 indicates that many, if not most, of the adult tomcod 

move downriver after spawning and thus are removed from the influence of 

the power plants. The movement during spring may represent a return to more 

saline waters following the winter spawning in the freshwater areas of the es

tuary. The fate of these migrating adult tomcod has yet to be defined since it 

is apparent that few return during the following winter to spawn in the vicinity 

of the power plants in the Hudson River (Texas Instruments, unpublished data).* 

5. Conclusions 

The life history/behavior descriptions for striped bass, white 

perch, and Atlantic tomcod suggest that some life stages are relatively invul

nerable to entrainment and impingement at power plants in the Hudson River.  

For other life stages, vulnerability is closely related to the annual spatio

temporal distribution and abundance patterns. These patterns of the various 

life stages of striped bass, white perch, and Atlantic tomcod in the Hudson 

River estuary during 1973 and .1974 demonstrated several important differences 

between years.
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a. Striped Bass 

Yolk-sac larvae, post yolk-sac larvae, and early juveniles 

(15-20 mm total length) are the life stages of striped bass most vulnerable 

to power -plant- ind uc ed mortality in the Hudson River estuary. Eggs and 

yolk-sac larvae are concentrated in the channel-bottom areas and are relatively 

invulnerable except to those plants that are located near the channel and en

train water from the deep strata. Juveniles apparently began to move to the 

shoals and shore zone in early July when they are about 25 mm in total length 

and are relatively invulnerable to entrainment. Most of the juveniles 'appeared 

to migrate downstream and out of the river in late fall, although a portion of the.  

population remained in the river and were vulnerable to impingement.  

In 1973 and 1974, striped bass eggs were concentrated in the 

Indian Point and West Point regions but were distributed further upstream in 

1974 through the Hyde Park region [RM 85 (km 136)] where they were exposed 

to entrainment at Danskarnrer. Since pumping. capacity is greatest at Indian.  

Point, overall striped bass egg vulnerability to entrainment was probably 

greatest in 1974 at Indian Point.  

Vertical and lateral distribution data are needed to determine 

*what proportion of the striped bass egg population was vulnerable to the plant 

intake s. These data will be included and discussed in a later report.  

Peak yolk-sac larval standing crops in 1974 were concentrated 

in the West Point, Cornwall, and Poughkeepsie regions [RM 47-76 (km 75 -122)] 

Yolk-sac larval standing crops were relatively high in these same regions in 

1973 and also downstream through the Groton/Haver straw-Indian Point regions.  

Yolk-sac larvae exposure to power plants was similar in 1973 and 1974 at 

Danskammer and Roseton and lower in 1974 at Lovett, Indian Point, and Bowline.  

Juvenile abundance was concentrated in the lower river in both 

1973 and 1974 but was reduced in 1974, suggesting higher mortalities in the
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late post yolk-sac larval and juvenile stages. Some of the factors influencing 

striped bass year-class strength are discussed in Section V.  

b. White Perch 

Post yolk-sac larvae and early juveniles (10-15 mm total length) 

are the white perch life stages most vulnerable to entrainment in the Hudson 

Ri ver estuary. The juveniles and yearlings that overwinter in the vicinity of 

power plants are vulnerable to impingement during the winter and early spring 

seasons. The demersal, adhesive eggs and yolk-sac larvae, apparently con

centrated in the shoal and shore zone (perhaps tributaries), are relatively in

vulnerable. Juveniles apparently move to the shoals and shore zone in late July 

at about 20 mm total length and, unless attracted to plant intake- areas, are 

relatively invulnerable. Unlike juvenile striped bass, white perch juveniles 

apparently remained in the river year-round and were vulnerable to impinge

ment through several life stages and age groups.  

Direct comparisons of the distributions and abundances of white 

perch eggs and larvae between 1973 and 1974 tend to be misleading since the 

increased ichthyoplankton sampling effort in the shoals and night sampling 

schedules after mid-June in 1974 greatly increased the probability of collect

ing white perch eggs and larvae. Juvenile abundance was greatly reduced in 

1974 and concentrated in the upper river regions above all power plants con

sidered in this report. Some of the factors influencing white perch year-class 

strength are discussed in Section V.  

c. Atlantic Tomcod 

Post yolk-sac larvae, juveniles, and adults are the Atlantic 

tomcod life stages most. vulnerable to entrainment and impingement at power 

plants in the Hudson River estuary. Tomcod spawn during winter, presumably 

in the shallow shore zone and tributaries, so the demersal eggs and yolk-sac 

larvae .are relatively invulnerable. Post yolk-sac larvae and juveniles were
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found in the bottom, channel,' and shoal areas in the lower river [generally 

below RM 46 (km 74)] in both 1973 and 1974, so these life stages were vul

nerable only at Bowline, Lovett, and Indian Point. Juvenile year-class 

strength was much greater in 1974. The adults migrate into the river in 

November and December and spawn from about RM 39-76 (km 62-122), s0 

they are vulnerable to impingement at all power plants during this period but 

particularly at those plants withdrawing water from the shoals.  

d. Role of Vulnerability Assessment in the Estimate of 

Power-Plant Impact 

To provide a qualitative evaluation of exposure to individual or 

combined plant impact on a fish species, one first needs to know the spawning 

and nursery requirements of that species. This information is derived from 

an analysis of the relationships between water-quality variables (temperature, 

salinity, dissolved oxygen) and the distribution of the eggs, larvae, juveniles.  

in addition to general knowledge contained in the scientific literature. Such an 

analysis for striped bass eggs is presented in subsection C in this Section.  

Further analyses for the various life stages of other species will be discussed 

in a later report.  

Given that one knows when organisms should be present in the 

vicinity of a plant's intakes, the actual numbers entrained or impinged will 

depend on the day/night near-field vertical and lateral distribution patterns, 

the intake avoidance and attraction factors, cooling-water withdrawal depths, 

plant pumping rates, and plant operating schedules. Through the combination 

of sound field-sampling programs, intake-design modification, and manipula

tion of the plant pumping rates and schedules, power-plant impact of the striped 

bass, white perch, and Atlantic tomcod populations in the Hudson River estuary 

can be minimized.  

The direct impact estimates for 1973 and 1974 are discussed 

in Section VII.
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SECTION VII 

DIRECT IMPACT ASSESSMENT 

A. INTRODUCTION 

The withdrawal of water by the power plants on the Hudson River 

may have an adverse effect on the fish populations in the river as a result of the 

entrainment of ichthyoplankton and the impingement of older fish. The effect 

of entrainment and impingement on the fish populations must be assessed to 

evaluate whether. these populations can withstand the entrainment and impinge

.ment mortality from existing and additional power plants. The proportion of 

the fish populations cropped by entrainment and impingement can be considered 

the direct impact of the power plants; "direct" refers to entrainment or impinge

ment rather than to indirect effects from such phenomena as increased temper

ature caused by heated effluents. Direct impact would be equivalent to crop

ping due to entrainment and impingement or to probability of dying from these 

causes of mortality. In the absence of compensatory changes in survival, im

pact could be defined as the proportional, reduction in survival rate which is 

equivalent to the proportional reduction of the final population size. Our esti

mates of impact do not account for a possible compensatory increase in surviv

al rate following impact; there is the potential for various density-dependent 

mechanisms to totally compensate for the reduction in the population due to en

trainment and impingement, so the final population size could be the same after 

impact as it would have been in the absence of impact. The effective reduction 

of the population in the presence of compensation would be less than the pro

portion cropped as estimated by these methods, therefore, and must be eval

uated in light of the evidence for compensation in the Hudson River population 

(Section VIII).  

Mortality due to entrainment or impingement from the stand

point of fish population dynamics is essentially analogous to the cropping of a 

fish population through fishing; therefore, the evaluation of power-plant direct
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impact is parallel to, some extent to evaluation of the effects of fishing mnor

tality, on a population. In the case of impingement, the same analytical pro

cedures can be used. However, the dropping of young fish probably has a les

ser effect on the population than does the cropping of adults, because the fish 

remaining after the cropping of some young may compensate to some extent 

before reproducing.  

There have been several attempts to model the effects of power 

plants on the Hudson River fish populations, the most recent of which are the 

NRC and LMS models. TI's approach differs in that the power-plant impact 

evaluation is based more directly on empirical data and estimates of what has 

happened rather than predicting what will happen. For example, TI uses the 

empirical distributions of ichthyoplankton during the year in which the impact 

occurs rather than the initial distribution modified through time by a mathe

matical model of the river's~ hydrology to simulate the actual distributions 

over the long-term; also, TI's analysis uses the actual volumes of withdrawal 

by each operating plant in order to evaluate what actually occurred rather than 

estimate what might have occurred under the hypothetical conditions of maxi

mal operation.  

The direct impact estimates are, determined from the numbers 

of fish entrained and impinged from the populations and are expressed as the 

proportion of the population cropped by each power plant and by the combina

tion of plants which began operation after the 1972 entrainment season (Bow

line and Indian Point Units 2). Actual numbers of organisms used in our as

essment were determined by us; however, three parameters (withdrawal 

ratios, mortality, and recirculation) needed for estimating the number of 

ichthyoplankton cropped were evaluated theoretically and from preliminary 

data of other contractors, pending further studies.  

The direct impact assessment presented in the section con

siders entrainment and impingement for striped bass and white perch but 

only impingement for other species. The 1973 ichthyoplankton survey was 
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designed specifically to study striped bass; the entrainment impact on the 1974 

year class of ichthyoplankton is being evaluated for striped bass, white perch, 

American shad, and other Alcoa spp. For 1974, only striped bass and white 

perch entrainment are included in the report, since the data processing for 

the other species has not been completed. The numbers of striped bass, white 

perch, Atlantic tomcod, American shad, and other Aoea spp. impinged were 

estimated in the report by 3-month intervals from January 1973 through Sep

tember 1974. Impingement impact was evaluated for striped bass, white 

perch, American shad, and other Aloa spp. for the year July 1973-June 1974 

and, with the exception of white perch, reflects the impact on the 1973 year 

class of these species. Estimation of impingement impaAt on the 1974 year 

class of these species will not be completed until impingement through June 

1975 has been evaluated and the fall 1974 mark/recapture population estimate 

of white perch and striped bass is completed in 1975.  

The combined impact of entrainment and impingement was 

given only for the 1973 year class of striped bass, since no entrainment esti

mates were made on the 1973 year class of the other species. Combined 

direct impact on the 1974 year class will be presented in a later report after 

the impingement impact on the year class is evaluated.  

B. ENTRAINMENT IMPACT ASSESSMENT____________ 

1. Introduction 

Entrainment impact assessment is an estimation of the percentage 

of a year class of ichthyoplankton cropped by entrainment; it is a function of 

the temporal and spatial distribution and abundance'of the ichthyoplankton and 

the temporal distribution and magnitude of the volumes of water withdrawn by 

the power plants. The water mass movement in the vicinity of the, power plants 

and the ability of entrained fish to survive during passage through the plant also 

contribute to the magnitude of the impact. Entrainment impact can be expressed 
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as the proportion of the ichthyoplankton. that has been cropped by entrainment 

during the time from recruitment as eggs until the juveniles are no longer vul-W 

nerable to entrainment. This estimate is calculated from the population sizes 

and the numbers cropped throughout the entrainment season.  

In assessing entrainment direct impact, the population size of 

the year class of ichthyoplankton- entrained was determined from the empiri

cally estimated standing crop that was adjusted for the proportion of the eggs 

of that year class which were spawned later in the spring. The proportion of 

the eggs producing the year class. that were still in the ovaries of the parent 

stock during estimation intervals in the early part of the entrainment season 

(May and June) were calculated from the proportion of the year class of eggs 

that. were present in the river after that estimation interval. The numbers of 

ichthyoplankton cropped by entrainment were determined from both empirical 

estimates and approximations. The densities of ichthyoplankton in the vicinity 

of each plant were estimated biweekly in 1973 and weekly in 1974; to allow for 

movement of the ichthyoplankton by tidal action, 13-mi regions centered at 

each plant were chosen as the basis for these densities. The volumes of water 

withdrawn, by each plant were obtained from the plant operation logs. Because 

the ratios of the density of the ichthyoplankton in the withdrawn water to the 

density in the water in the plant river regions have not been empirically de

fined, the parameter was determined on the basis of theoretical1 considerations 

(Section II). The survival of the entrained ichthyoplankton through the plant 

was estimated from data collected by NYU at Indian Point in 1973, and the 

.proportion of the ichthyoplankton recirculated after initial entrainment was 

determined from theoretical considerations on the basis of indirect empirical 

evidence for the existence of some recirculation of heated water at the Alden 

Laboratories physical model study of Indian Point (Larson, 1969).  

Estimates of the proportion of striped bass ichthyoplankton 

cropped by entrainment in 1973 were made for 2-week intervals for each oper

ating plant (Lovett, Bowline,, Indian Point, and Danskamnmer). Estimates of the
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proportion of the striped bass and the white perch ichthyoplankton cropped by 

entrainment in 1974 were made for weekly intervals with the same methods for 

each operating plant (Lovett, Bowline, Indian Point, and Danskammer). Roseton 

began operation after the end of the 1974 entrainment season and thus is not in

cluded in the entrainment impact estimate in this report.  

The objectives of entrainment direct impact estimation in the 

report are to: 

e Estimate the proportion of the striped bass ichthyo
plankton population cropped by entrainment in 1973 
and 1974 at each of the power plants along the Hudson 
River 

* Estimate the proportion of white perch ichthyoplankton 
population cropped by entrainment in 1974 at each of 
the power plants along the Hudson River 

2.- Methods 

a. Ichthyoplankton Standing Crop and Population Estimation 

To estimate the effective population size of the year class of 

ichthyoplankton during each sampling interval, the standing crop was esti

mated by the methods given in Appendix D and then adjusted for the recruit

ment to the year class that-occurred subsequently., Before all theegspo 

ducing a year class have been spawned (through June), the effective size of 

that year class is greater than the standing crop; thus, the proportion of the 

entire river standing crop that is entrained is greater than the corresponding 

effect on the population during this time period. For ex ample, if only 10% of 

the eggs have been spawned up to and including an interval during which 10% 

of the ichthyoplankton present is entrained., the effective impact on the popu

lation would be only 1% and not 10%. To estimate the effect on the entire year 

class of all life stages, one must include the entire year class in the popu

lation even though some of the animals of the, year class are not yet present in
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the standing crop. ;However, because the probability of survival to the juve

nile stage is greater for later stages of ichthyoplankton than for earlier stages, 

the estimated number of unspawned eggs must be adjusted for the mortality 

previously experienced by the ichthyoplankton in the river. To estimate the 

proportional effect of entrainment during this time, a correction was applied 

to the standing crop to account for the eggs which had not yet been spawned so 

the effect on the entire year class could be estimated. The adjusted population 

size is the standing crop of all life stages of ichthyoplankton divided by the pro

portion of the total spawn which the standing crop represents.  

Let 

N. = total standing crop of ichthyoplankton 
1during i th time interval 

e ore i= standing crop of eggs duri ng .th orJth 

1 time interval 

* th 
N.i = total standing crop during i time 

interval adjusted for eggs not yet 
spawned 

s = number of time intervals during en
trainment 

t. and t. = number of days in i thtime interval 
1 (divides out because it was constant) 

h. and h.i = duration in days of egg stage from 
1 ~ egg's deposition to hatching (divides 

out because it was assumed to be 
constant) 

5 e.t.  

N =Ni 
1 1 + 2: L1 

h j=lh
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Se.  
N.=N. j-1 

j=1 * 

For the first time interval in which ichthyoplankton are collected, the second 

term in the denominator is zero.  

To evaluate the effect of the Morone ichthyoplankton that could 

not be identified to species, standing crops and densities of striped bass and 

white perch 'Were estimated both with and without the inclusion of the uniden

tified Morone . The presence of unidentified Morone resulted from the diffi

culty in identifying some individuals in the post yolk-sac larval stage and 

from damage to some of the larvae during collection. The standing-crop 

estimates and densities including unidentified Morone are given in Appendix E.  

b. Procedures for Estimating Number Cropped by Entrainment 

1) Density Estimates 

The geographical regions for which the densities were esti

mated-in Appendix D do not -correspond -to-the--3--mi--regions-in-the vicinit-y-of_____ 

the plant; the densities in these 13-mi plant regions were estimated from a 

weighted average of the densities in the geographic regions that were partially 

included in the 13-mi plant regions. These plant-region density estimates 

(d ) were calculated by life stages for each time interval from geographic 
p 

river-region densities (the geographic river regions overlap plant regions) 

as follows: 

d b 
d r r 

P r 13 

VII-7 services group



where 

b r= overlap (in river miles) of r t 

geographical region with plant 
region 

d r= dniyir hgeographical 
region 

The standard errors of the plant-region densities were calcu
lated from 

br Sdr 

d r 
r 132 

where 

= variance of density in r t 
dr geographical region 

Estimates were made both with and without the inclusion of 

the Morone that could not be identified to species (Appendix E).  

2) Volume of Water Withdrawn 

The actual volume of water withdrawn by each plant was ob

tained from the respective plant operational logs (Appendix E). These values 

reflect the water withdrawn by the plants during their actual operation and 

are not the volumes that the plant would have withdrawn if the plants had been 

operating at maximum output.  
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3) Estimation of Number of Ichthyoplankton Entrained 

Estimates of the number of ichthyoplankton entrained during an 

entrainment interval were calculated for each plant. To estimate the number 

entrained in the absence of recirculation and possible differences in the den

sity of ichthyoplankton in the river water and intake water, each of the plant

region mean densities of ichthyoplankton was multiplied by the volume of water 

pumped during the interval of estimation (2 weeks in 1973 and 1 week in 1974) 

as follows: 

E V d 
p p p 

where 

E =estimated number of entrained 
p ichthyoplankton for specific 

plant unit without adjusting for 
ratio of density in intake to 
river, recirculation, or in
plant survival 

V = volume of water pumped through 
~'plant during time interval for 

which ichthyoplankton density 
was calculated 

d =estimated density of ichthyo6pl-ank
Ston in 13-mi region of plant 

Because the ichthyoplankton are not uniformly distributed 

laterally or vertically in the river (TI, 1974b), the density of ichthyoplankton 

in entrained water is probably not the same as the average density in the 

river water. The ratio of the density of ichthyoplankton in the entrained 

water to the density of ichthy oplankton in the plant region is represented by 

W; values of 0. 5 and 1. 0 are used for W in estimating entrainment to test 
p 

the sensitivity of the estimates to the parameter. Our best working estimate 
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is 0. 5 (Section II). To allow for the likelihood that W #1, we redefine the 

number of ichthyoplankton entrained to be 

P p p 

4). Effects of Recirculation and In-Plant Survival 

More realistic estimates may be obtained by considering effects 

of various recirculation (reentrainment of previously entrained organisms) 

factors and in-plant survival regimes. Without detailed knowledge of the func

tional relationships between the Hudson River's hydrological and temperature 

and other parameters and ichthyoplankton in-plant mortality existing at each 

power plant, it is difficult to determine the degree to which entrainment crop

ping is reduced by recirculation of ichthyoplankton through the plants and by 

survival of entrained organisms; however, by making certain simplifying as

sumptions, it is possible to approximate the effects of recirculation and in

plant survival on entrainment kill. First, it is assumed that, of the total num

ber of organisms in a power plant at a given time, a constant proportion R 

has been recirculated; thus, 1-R of the total are in the plant for the first time, 

(1-R )R of the total for the second time, and (l-R)R2 for the third, etc. Next, 

.it is assumed that a constant proportion qp of the ichthyoplankton in a given 

life stage is cropped when they pass through the power plant.  

To develop an expression accounting for both survival and re

circulation, one can consider the entire volume of entrained water in a power 

plant at a given time. Two assumptions are needed: 

" The proportion of water which has 
been recirculated is constant 

" Proportional mortality is const .ant 
for all passages of ichthyoplankton 
through the plant 
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The total number of ichthyoplankton cropped (Eki ) in the it 

time interval may be estimated from the product of the number entrained, the 

once-through mortality, and the proportion of the total water volume which 

has been recirculated. For example, letting

R and q =recirculation and mortality factors 
defined

(-q ) = proportion of ichthyoplankton sur
~'viving passage through plant 

E p= number of organisms entrained 
~'during the interval

= number cropped on first passage

Then,

El = E pq p(1-R)

On later passages,

E = E q P(1-R) R(l-q)P 

E 3 E Pq p(1-R) R 2 (1l-q p)2 

n-i n-I 
n pp, p

Summing, all the terms above,

.E =i E pq P(I-R)

n-i 

j =0
[R (I-q)]
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where 

E ki total number of animals, cropped 
ki by entrainment during i th time 

interval 

j =passage through plant of recircu
lated ichthyoplankton during i th 

time interval 

The sum. of the infinite geometric series is 

[R L~ -q) =lR q 
j0 J -+qp 

Therefore, 

q- Rq p 

ki p 1-R +Rq 

Evidence for the recirculation of water (Larson, 1969) indicates 

that, although some recirculation of water does occur at Indian Point during 

flood tides, the amount is low. We have chosen a value of 10% recirculation 

as our working estimate and have also used 0% recirculation as an alternate 

value. These values are in agreement with the NRC staff's (FES-IP3) as

sumption of no recirculation in their model and their statement that 10% is 

probably a more realistic value.  

Data for survival through the plant from NYU's 1973 study of 

entrainment survival at Indian Point (NYU, 1974) indicated in-plant survival 

of approximately 20% for egg s, 40% for yolk-sac and post yolk-sac larvae, 

and 30% for early juveniles and will be referred to here as the NYU values.  

Similar values were used in the N RC model. Studies of entrainment of various 

species at other plants (Marcy, 1975) indicated in-plant survival to be very 
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low, so a second value of no in-plant survival was used as an alternative to 

examine the sensitivity of this parameter. This is undoubtedly too low, but 

the maximum entrainment estimates without these adjustments provide an 

estimate that can be adjusted using the functional relationship of recirculation 

and in-plant mortality (Figure VII-1) to derive an estimate of proportion cropped 

at other intermediate values of in-plant survival and recirculation.  

100 

m= 0.0 

t m= 1.0 
80 

m-0.2 

Figure VII-l 
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PERCENTAGE OF RECIRCULATION 

c. Entrainment Impact Estimation 

Since the organisms entrained at an early life stage do not con

tribute to the proportional reduction of the population as much as do the orga

nisms entrained at a later life stage, the proportion cropped cannot be esti-_ 

mated by summing the numrb'ers cr-o-ped -a-c-r-oss 'time.7 Estimation of the 

proportion entrained within each time interval (2 weeks in 1973 and 1 week in 

1974) permits an estimate of proportion entrained over the season, allowing 

for unequal probabilities of "natural" survival of ichthyoplankton of different 

ages. Combination of proportions rather than numbers across time accounts 

for natural mortality without requiring an estimate of. natural mortality during 

each life stage. Changes in estimates of density and population size taken 

biweekly. (1973) or weekly (1974) include natural mortality. The proportion 

cropped (all entrainable life stages combined) during each time interval is the 

ratio of the number cropped to the adjusted population during each time inter

val; thus, 
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Eki 

Since the plants are competing sources of mortality during the 

time interval, qie does not represent the probability of an organism being 

cropped at the plant during that time interval in the absence of other plants.  

All estimates of proportion cropped by any plant are made against the back

ground of all other sources of existing mortality including other operating 

plants. Within each time interval, the effects of the various plants are 

therefore additive. The proportion cropped by a plant during a time interval 

is the sum of proportions cropped by each of the units of the plant during the 

time interval.  

When estimates of proportion cropped are combined across 

time, the interactions of the effects of the plants and other sources of mortal

ity across time are reflected in the changes in the population size and den 

sities. The proportion cropped by a plant during a time interval can be con

sidered as the probability of being cropped during the time interval when 

these proportions are combined across time. For example, in estimating 

the seasonal impact of a plant, 

t 
q = l(-q.  

e 1 ie 

w her e 
q e = seasonal proportion cropped by 

plant 

t = number of time intervals (i) in
cluded in estimate 

q. = proportion of population cropped 
by patin it time interval
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3. Results 

a. Striped Bass 

1) Entrainment Impact in 1973 

Estimates for the proportion of the striped bass ichthyoplankton 

population cr opped by entrainment varied both among plants and among the bi

weekly intervals (Table VII-1). During 1973, the striped bass entrainment im

pact was highest at Danskammer under all the combinations of assumptions 

(Tables VII-1 and VUI-2). Based on our best estimates of recirculation, mor

tality, and withdrawal, 6. 6%O/ of the striped bass ichthyoplankton were, cropped 

by the combined entrainment at all plants in 1973. The post-1972 power plants 

(Bowline Unit 1 and Indian Point Unit 2) cropped 2. 2% of the population.  

Table VII-1 

Estimates of Proportion of Striped Bass Ichthyoplankton Entrained during 

Each 2-Week Sampling Interval in 1973 Using Best Working 
Estimates of Assumptions (W, R, q ) 

Post- 1972 
plants Bowline Lovett Indian Point Indian Point Danskarorrlr Moltiplant 

Date (all units) (Unit I) (all units) (Unit 2) (all units) (all units) (all units) 

4/29-5/12 0.0002 .0. 000 1 0.0001 0.01101 0.0002 0.0004 0.0008 

5/I13-26 0.0072 0. 0053 0.0041 0. 0010 0. 00)48 0.0025 0.0168 

5/27-6/9 0.0020O 0.0008 0.0007 0. 0012 0.0058 0.0071 0.0104 

6/10-23 0. 0065 0. 0029 0. 0046 0.0036 0.0047 0.0039 0. 0161 

6/24-7/7 0.0034 0.0013 0.0014 0.0020 0.0024 0.0064 0.0116 

7/8-21 0.0034 0. 0011 0.0014 0. 0022 0.002Z5 0.0073 0.0124 

Total 
Proportion 
Entrained 0.0224 0. 0115 0.0123 10.0104 10.0163 10.0274 10.0662 

Table VII-2 

Estimate s* of Entrainment Impact on Striped Bass during 1973 
Using Various Combinations of Assumptions (W, R, q 

p 
-P1... ( ~l y Eggs -0..ve-0.6. j .... .7 All Life Stages 1.I0 (q, . 1.0) 

R..nsl3ln0.1 0. 0 .1 0.0 

iiiiiii~ . 0.5; .0 0.5 1.0 0 5 1.0 0.5 1.0 

0,. a (n l 0.011 0.0230 0.012'. 0. 2.7 m1065 1..0327 0.0183 0.0363 

I ~ ) 0.012 0.0265 0.0132 0.026'. 0.0161 0.0357 0.0200 0.0396 

1nd,2. 0,nl 'U~l 2) 0.309 0.0015 0.011 0.0233 0.016'. 0 0' 6 0.0l8k 0.0362 

n Ird-Pn~ a ll ritl.~n) 0.0161 0.0325 0.0175 0.030.F 0.0238 0.0472 0 3.0264 .00 

linosnan, 1 , -itO 0.027'. 0.0541 0.0293 0.0579 0.041, G.0808 0.046 0.0591 

"l.100 -1~n Oso .11 l 0.0662 0.1280 0.0710 0.1379 0.0-60 0.185. 0.1067 0.2042 

P-t-.1972 plells 0.0224. 0.0443 0.0280 0.0476 0.0326 0.0645 0.0362 0.0714 

Esr~~~~~~~nat.. ~ ~ ~ ~ ~ A b*i n IInt..aIa fiIpIt.ntll. .nultO, and .mh ~ I - A gl A -1.2 of Ill 

,.5O~iity59 OW. p~t~a
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For all plants except Dan skamnmer in 1973, the biweekly time 

periods having the highest entrainment cropping were May 13-26 and June 

10-23; at Danskarnmer, entrainment cropping .of striped bass was highest 

from May 27 to June 9 and from Jufie 24 to July 14. *After mid-July, entrain

ment is probably negligible, as indicated by the length-frequency distribution 

of entrained ichthyoplankton after this time at Indian Point (NYU data). An 

overestimation of impact may e xist during the interval July 14-2 1 because 

some of the juveniles estimated to be entrained might actually have been im

pinged and thus included in the impingement impact analysis.  

In addition to the estimates just discussed, other estimates 

were made using alternative values of the withdrawal, recirculation, and in

plant survival not directly measured by TI to determine the sensiti vity of the 

estimates to these parameters. (Table VII-2). Of these three parameters, the 

effect of using the alternative estimate rather than the more realistic estimate 

is greatest in the case of withdrawal because of the relatively larger differ

ence between the best estimate and the alternative value. Difficulties in col

lecting data to estimate withdrawal are discussed in Section.II-F. 2 and in 

the FES-1P3 (pages V-89 through V-b1.) Some of the problems include the 

use of different gear in the intakes and discharge versus'the river, measure

ment of the volume of water strained in the intake and discharge collections, 

and differences in the velocity of the water through the nets among the intake, 

discharge, and river samples (causing probable differences of net avoidance 

among these samples). Setting withdrawal to 1. 0 almost doubles the estimate; 

e. g. , the 1973 entrainment impact estimate for the post-l972 plants goes from 

2. 2% to 4.. 4%. The value assigned to in-plant survival has a lesser effect but, 

in the alternative case of no in-plant survival, it would increase the estimate 

of the proportion cropped by entrainment by slightly less than 50%, which 

means the estimate of the entrainment impact of the post-l972 plants would in

crease from 2. 2% to 3. 3%. The alternative -value of no recirculation would in

crease the estimate of the proportion cropped by less than 10%, which means 

the 1973 impact of the post-1972 plants goes from 2. 2% to 2. 4%.
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2) Entrainment Impact in 1974 

During the 1974 striped bass entrainment season, the propor

tion of striped bass cropped by entrainment during each week was fairly con

stant from May 20 through July 14 (Table VI1-3). The proportion of striped 

bass ichthyoplankton population cropped by entrainment at Bowline Unit 1 was 

similar to that cropped in 1973 (Tables VII-1 through VII-4). The proportion 

cropped by entrainment at Lovett was almost one-third higher in 1974 than in 

1973 but in both years was less than 2%6 of the population. The proportion 

cropped by entrainment at Danskammer in 1974 (1.3%6) was less than half of 

the proportion cropped by entrainmient there in 1973; on the other hand, Indian 

Point Unit 2 increased its proportion cropped by entrainment fivefold from 

1973 to 1974. The 1974 estimate of the proportion entrained and cropped at 

Indian Point Unit 2 was 5. 7%. Only about half of this increase at Indian Point 

Unit 2 is attributable to the increase irn flow through the plant (Appendix E); 

the remaining increase is due to differences in distribution of the 'striped bass 

ichthyoplankton population in 1974 relative to the distribution in 1973. In 

1974, the post-1972 plant entrainment cropping was estimated to be 8. 1% of 

the striped bass population. The 1974 niultiplant entrainment cropping was 

estimated to be 12. 876.  

b. White Perch Entrainment 

In contrast to the entrainment c ropping _e.stimates~or striped 

bas s, the proportion of the white perch ichthyoplankton population cropped by 

entrainment increased -from May 6 through Ju~ne 30 (Tables VII-5 and VII-7), 

with peak entrainlment cropping occurr'ing during the week of June 24-30 and 

then decreasing for the remaining 2-week periods of the entrainment season 

(May through mid -July). This pattern was similar at all of the plants.  

The impact was,< 5%16 at all of the plants, but even this may be 

an overestimate if some of the white perch ichthyoplankton life stages remain 

in Hudson River tributaries and hence are-not included in the population esti

mate and also are not subject to entrainment.
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Table VII-3 

Estimate. of Proportion of Striped Bass Ichthyoplankton Entrained during 
Each Weekly'Interval in 1974 Using Best Working Estimates of 

A ssaumptilons (W, R, qY 
________ ___________________p ___ 

Post- 1972 
Plants. Bowline Bowrline Bowline Lovett Indian Point Indian Point Danskammuer Multiplant 

Date (all units) (Unit 1) (Unit 2) (all units) (all units) (unit 2) (all units) (all units) (all units).  

4/29-5/5 < 0. 0001 0.0 0.0 0.0 <c0. 0001 < 0. 0001 < 0. 0001 <00001 < 0. 0001 

5/6-12 0.0005 0.0 <0.0001 <0.0001 0.0001 0.0005 0.0006 0.0 0.0008 

5/13-19 0.0037 0.0 0.0012 0.0012 0.0018 0.0026 0.0039. 0.0002 0.0070 

5/ZO-26 0. 0083 0.0 0.0 0.0 0.002Z4 0. 0083 0. 0117 0.0005 0. 0145 

5/27-6/2 0.0042 0.0 0.0 0.0 0.0010 0.0042 0.0057 0.0031 0.0098 

6/3-9 0.0083 0.0005 0.00OZ3 0.0028 0.0015 0.0055 0.0075 0.002Z3 0.0141 

6/10-16 0. 0115 0.0010 0.0021 0. 0031 0. 0029 0. 0084 0. 0120 0. 0012 0.0192 

6/17-23 0.0102 0. 0016 0. 0016 0.0033 0. 0026 0. 0069 0. 0098 0. 0020 0. 0176 

6/24-30 0.0121 0.0020 0.0025 0.0045 0.0024 0.0075 0.0101 0.0013 0.0183 

7/1-7 0.0108 0. 0020 0. 0023 0. 0042 0.0022 0. 0065 0.0088 0. 0011 0. 0164 

7/8-14 0.0143 0.0032 0.0034 0.0066 0.0019 0.0076 0.0092 0.0009 0.0186 

Total 
Proportion 
Entrained 0.0808 10.0103 0.0154 0.0255 10. 0186 10.0566 10.0765 0.0127 0. 1285_ 

Table VII-4 

Esti mates* o f Entrainment Impact on Striped Bass in 1974 Using Various 
Combinations of Assumptions (W, R, q) 

p 

In-Plant Mortality (q P) Eggs -0.8, Larvae -0.6, Juveniles -0.7. All Life Stages -1.0 (qp 1.0) 

Recirculation 0.1 0.0 0.1 0.0 

Pln0.5 1.0 0.5 !.0 0.5 1.0 0.5 1.0 

Bowline (Unit 1) 0.0103 0.02A1 0.0109 0.0218 0.0161 0.0321 0.0179 0.0356 

Bowline (Unit 2) 0.0154 0.0305 o.0164 0.0326 0.0238 0.01.71 0.0263 0.0522 

Bowline (ill units) 0.0255 0.050A 0.0272 0.0538 0.0396 0.0779 0.04.39 0.0863 

Lovett (all units) 0.016 0.0369 0.0199 0.0394. 0.0280 0.0554. 0.0311 0.0611 

Indian Point (Unit 2) 0.0566 0.1103 0.0605 0.1177 0.0853 0.1641 0.0944. 0.1808~ 

Indian Point (all units) 0.0765 0.14.79 m.817 0.1576 o.1147 0.2176 0.1267 0.2390 

Danskamnrer (all units) 0.0127 0.0252 0.0135 0.0268 0.0200 0.0396 0.0222 0.0439 

Multiplant (all units) 0.1285 0.21.22 0.1370 0.2571 0.1911 0.31.98 0.2105 0.3810 

Post-1972 plants 0.0808 0.1558 0.0862 0.1658 0.1219 0.2307 0.1346 0.2532 

(all units) 

*Estimates basedtonsalternate values of in-plant mortality, recirculation, and withdrawal are given as a test of the 
sensitivity -of thes parameters.

0
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Table VII-5 

Estimates of Proportion of, White Perch Ichthyoplankton Entrained (Eggs 

Not Entrainable) during Each Weekly Interval. in 1974 Using Best 
Working Estimates of.Assumptions (W, R, q ) 

Post-1972 Plants Bowline Bowline Bowline Lovett Indian Point Indian Point Danskarnmer Multiplant 

Date (ail units) (Unit 1) (Unit Z) (all units) (all units) (Unit 2) (all units) (all units) (all units) 

4/29-5/5. 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

5/6-12 <0. 0001 0.0 <0. 0001 <0. 000 1 <0. 0001 <0. 000 1 <0. 0001 0.0 <0. 0001 

5/13-19 <0. 0001 0.0 <0. 000 1 < 0. 0001 <0. 0001 <0. 0001 <0. 0001 <0. 0001 <0. 0001 

5/20-26 0.0002 0.0 0.0 0.0 <0. 0001 0.0002 0.0003 <0. 0001 0.0005 

5/27-6/2 0.0003 0.0 0.0 0.0 <0. 0001 0.0003 0.0005 0.0003 0.0008 

6/3-9 0.0005 <0. 0001 0.0002 0. 0002 <0. 0001 0.0003 0.0004 0.0005 0.0012 

6/10-16 0.0030 0.0003 0.0007 0.0010 0.0006 0.0020 0.0029 0.0009 0.0054 

6/17-23 0. 0096 0. 0015 0.0015 0.0030 0.0024 0. 0066 0. 0093 0. 0014 0. 0162 

6/24-30 0.01l6Z 0.002Z6 0.0031 0.0057 0.0036 0.0105 0.0141 0.0009 0.02Z43 

7/1-7 0.0104 0.0017 0.0020 0.0037 0.002Z4 0.0067 0.0090 0.0017 0.0167 

7/8-14 0.0048 0.0010 0.0011 0.0020 0.0008 0.0028 0.0033 0.0028 .0.0089 

Total 0.0443 0.0071 0.0084 0.0155 0.0100 0.0292 0. 0392 0.0086 0.0719 
Proportion 
Entrained

Table V11-6

Estimates* of Entrainment Impact on White Perch in 1974 (Eggs Not
Entrainable) Using Various Combinations of Assumptions (W, R, q p)

VI- 19services group

In-Plant Mortality (q~ Eggs w 0.8, Larvae -0.6, Juveniles =0.7 All Life.Stages =1.0 (qp 1.0) 

Recirculation 0.1 0.0 0.1 0.0 

Plant 0.5 1.0 0.5 1.0 0.5 1.0 0.5 1.0 

Bowline (Unit 1) 0.007) 0.0141t 0.0076 0.0)51 0.0)13 0.0225 0.0126 0.0250 

Bowline (Unit 2) 0.0084 0.0)68l 0.0090 0.0179 0.0134 0.0267 0.0).49 0.0297 

Bowline (all units) 0.0155 0.030 0.0)65 0.0328 0.0246 0.0488 0.0273 0.0541 

Lovett (all units) 0.0100 0.0)99 0l.0106 0.0212 0.0159 0.0316 0.0)177 0.0351 

Indian Point (Unit 2) 0.0292 0.0577 0.0311 0.6)4i 0.0463 0.09)0 0.0513 0.1007 

Indian Point (all units) 0.0392 01.0773 0.048 0.0823 0.0622 0.12)4 0.0689 0.1342 

Danskansnier (all units) 0.008 0.017) 0.0092 0.0183 0.0137 0.0273 0.0152 0.0303 

Multiplant (all units) 0.0719 0.1398 0.0766 0.1486 0.113) 0.2160 0.1250 .0.2376 

Post-1972 plants 0.0443 0.0871 0.0472 0.0927 0.0701 .0.1364 0.0776 0.1506 

(all units) 

Estimates based on alternate values of in-plant mortality, recirculation, and withdrawal are given as a test of the 
sensitivity of these parameters.
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Table VII-7 

Estimates of Proportion ofWhite Perch Ichthyoplankton Entrained (Eggs 

Entrainable) during Each Weekly Interval in 1974 Using Best 

Working Estimates of Assumptions (W, R, q) 
p 

Post-l9
7 2 

Plants Bowline Bowline Bowline Lovett Indian Point Indian Point Danskarnnener Multiplant 

Date (all units) (Unit 1) (Unit 2) (all units) (all units) (Unit 2) (all units) (all units) (all units) 

4/29-5/5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

5/6-12 <0.0001 0.0 <0. 0001 -0. 0001 .. 0. 0001 <0. 0001 <0. 0001 <0.,0001 <0. 0001 

5/13-19 <0. 0001 0.0 <0. 0001 <0. 0001 <0. 0001 0. 000 1 <0. 0001 <0. 0001 0.0002 

5/20-26 0.0003 0.0 0.0 0.0 0.0001 <0. 0003 0.0004 <0. 0001 0.0005 

5/27-6/2 0.000 0.0 0. 0 0.0 0. 0001 0.0008 0.0010 0.0004 0.0016 

6/3-1) 0.0069 0.0005 0.002Z4 0. 0029 0.0008 0. 0040 0.0055 0. 10006, 0.0098 

6/10-16 0.0067 0.0000 0.0020 0.002Z8 0.0010 0.0039 0. 0056 0.0009 0.0104 

6/17-23 0.00)7 .0. 0015 0. 0015 0.0031 0.0025 0. 0066 0.0093 0. 0014 0.0163 

6/24-
3

0 0.Ol016o 0.0026 0. 0032, 0.0058 0. 0037 0.0108 0.0145 0.0010 0.0249 

7/1-7 0.0105 0.0017 0.0020 0. 0037 0.0024 0.0068 0.0091 0.0017 0.0169 

7/8-14 0.0048 0. 0010 0.0011 0.0020 0.0008 0.0028 0.0033 0.0028 0.0089 

Ttal 0.0549 0.0082 0.0120 0. 0202 0.0113 0.0354 0.0478 0.0090 0.0862

The values assigned to recirculation, 

withdrawal were the same as those used in the strip 

Because of this, the relative effect of these paramel 

cropping estimate is similar to the effects in the str

in-plant survival, and 

ed bass estimation.  

;ers on the entrainment 

iped bass en trainment

cropping estimate.  

Hypothetically, considering eggs to be entrainable had little 

effect on the estimates (Tables VII-6 and VII-8). The estimate which we con

sider to be realistic (R = 0. 1, qp = 1973 NYU data for striped bass, and W= 

0. 5) was increased from 4. 4% to 5. 5% by the inclusion of eggs for the plants 

that began operation after the 1972 entrainment season (Tables VII-5 and 

VHI-7). For multiplant as a whole, these estimates increased from 7. 2% to 

8. 6%.

services groupVIl-z2o



Table VII-8 

Estimates of Entrainment Impact on White Perch in 1974 (Eggs 
Entrainable) Using Various Combinations of Assumptions (W,- R, q 

p 

In-Plant Mortality (q P) Eggs -0.8, Larvae -0.6, Juveniles -0.7 All Life Stages 1.0 (qp =1.0) 
Recirculation 0.1 0.0 0.1 0.0 

Pjj ja 0.5 1.0 0.5 1.0 0.5 1.00.10 

Bowline (Un'it 1) 0.008 m.164 0.0088 0.0175 0.0127 0.0252 0m14i 0.0280 
Bowline (Unit 2) 0.0120 0.0240 0.0129 0.0257 0.0178 0.0354 0.0198 0.0393 

Bowline (ill units) 0.0202 0.0400 0.0216 0.0428 0.0303 0.0599 0.0337 0.0664 

Lnvett (all units) 0.0113 0.0225 0.0121 0 .0241 0.0175 0.0348 0.0195 0.0386 
Indian Point (Unit 2) 0.0354 0.0697 0.0378 0.0745 0.0538 0.1052 0.0596 0.1163 

Indian Point (all units) 0.0478 0.0937 0.0510 0.1000 0.0723 0.104 0.801 0.1550 

Danskammer (all units) 0.0090 0.0179 0.0096 0.0190 0.014 0.0282 0.0157 0.0312 

Multiplant (all units) 0.0862 0.1662 0.0920 0.)770 0.1297 0.2455 0.1433 0.2695 

Post-1972 plants 0.0549 0.1074 0.0587 0.1147 0.0828 0.1599 0.0916 0.1764 
(all units) 

Estimate bae natraevle fi-plant mortality, recirculation, and withdrawal are given as a test of the 
sensitivity of these parameters.

4. Discussion 

The shift in the distribution of striped bass ichthyoplankton be

tween 1973 and 1974 (Section VI) increased the vulnerability of the ichthyoplank

ton to Indian Point in 1974 relative to 1973 and decreased their vulnerability to 

Danskamnmer in 1974 relative to 1973. -In both-19-73-and-1-9-74, the-tempo-ral 

pattern of vulnerability of striped bass to entrainment at Danskamnmer differed 

from the temporal'patterns at Lovett, Bowline, and Indian Point. The seasonal 

pattern of vulnerability to entrainment at Danskammer was more uniform in 

1974, and the peak times of vulnerability (Appendix E) were later than at the 

other plants. Since Roseton is located close to Danskammer, the vulnerability 

to Roseton would probably have been similar to that of Danskammer had Roseton 

been operating during the 1974 entrainment season (May through mid-July).  

These changes in distribution of the striped bass ichthyoplankton are reflected 

in the increased entrainment impact at Bowline, Lovett, and Indian Point and
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the decrease in the entrainment impact at'Danskammer in 1974 from 1973 rel

ative to the volumes of water pumped. The differences in the relative impact 

of the plants in 1973 relative to 1974 indicate considerable variations from year 

to year on a plant-specific basis.  

Because the 1973 ichthyoplankton sampling program was not de

signed to estimate the white perch ichthyoplankton population (it was designed 

specifically for striped bass), only the 1974 entrainment cropping estimate is 

available at the present time. In general, the pattern of vulnerability of white 

perch ichthyoplankton was more uniform at all of the plants, reaching maximal 

densities in the vicinity of the plants between June 10 and June 30. Densities 

in the vicinity of the plants were higher in the earlier part of the period at 

Dan skammer and in the later part of the period at Bowline, with Indian Point 

and Lovett intermediate (Tables VlI-6 and VII-7). The peak entrainment season 

at these plants (June l7-July 7) was also approximately 1 week later than at 

Danskamnmer. The high entrainment for July 1-7 reflects the lower population 

size at the time and the similarity of the densities in the vicinities of the plants 

during this week with the two previous weeks. However, the proportion of 

white perch ichthyoplankton population cropped by entrainment during 1974 

was low (4. 4-5. 5%) because of the low entrainment cropping during the re

mainder of the entrainment season regardless of whether eggs are considered 

to be entrainable.  

One can conclude from these patterns that entrainment impact 

is dependent on sp atial and temporal distribution of the ichthyoplankton with 

respect to the pumping schedules of the various power plants. The spatial and 

temporal patterns of ichthyoplankton distribution vary from season to season 

and may depend on such. things as tidal patterns, freshwater flow, and water 

temperature, which may act through the time and location of spawning or the 

redistribution of eggs and larvae.  
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Entrainment impact is limited to approximately the first 2. 5 

months of a striped bass' or white perch's life. This estimate of direct im

pact should not be viewed as the end effect of the power plants on the popula

tion of these species. The effect of the power plants on the population may be 

higher due to impingement impact later in, the fish's life or lower if compensa

tion is greater than the magnitude of entrainment. Evidence for a strong com

pensatory mechanism in striped bass has been found (Section VIII); hence, 

these estimates of impact should not be considered to be estimates of popula

tion reduction.  

C. IMPINGEMENT DIRECT IMPACT 

1. Introduction 

Impingement direct impact can be viewed as the annual reduction 

of the fish population due to impingement, assuming the absence of other sources 

of mortality a nd not including the ameliorating effects of compensation. The 

impingement impact was estimated by the method described by Ricker (1958, 

page 24) for analyzing mortality in a fishery. Impingement is a function of the 

temporal and spatial distribution and abundance of the fish, the volumes of 

water withdrawn, the intake velocities at the plants, and swim speed and diel 

movements of the fish. Impingement impact is expressed as the probability of 

a fish being impinged during a year and .is-analog-o-u~s-tothe eintrainment direct 

impacts estimat ed earlier in the section. The interval between July 1973 and 

June 1974 was chosen in order to include a year of impact on the 1973 year 

class.  

The estimate of impingement impact was calculated from the 

estimated population sizes in the fall of 1973 and the number of fish impinged 

between July 1973 and June 1974. The fall population sizes of white perch and 

striped bass were estimated from a mark/recapture study. The fall population 

sizes of American shad and other Alosa spp. were estimated from an extrap

olation of the catch per unit area by the beach seines. Fish impinged at
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Indian Point were'counted daily; thus, no estimation was needed. The numbers 

of fish impinged at Bowline, Lovett, Roseton, and Danskammer were esti

mated from counts on sample days and the volumes of water withdrawn, using 

a ratio estimation method. Although not included in the direct impact esti

mation in the report, the numbers of striped bass, white perch, American shad, 

and other Aloea spp. impinged from January through June 1973 and from July 

through September 1974 were also estimated, as were the number of Atlantic 

to mcod impinged between January 1973 and September 1974. The objectives of 

impingement impact assessment in this report were to: 

e Estimate the number of striped bass, white 
perch, Atlantic tomcod, and other Alosa spp.  
(alewife and blueback herring) impinged at 
each operating plant (by units if possible) from 
1 January 1973 through September 1974 

* Estimate fall standing crop of striped bass, 
white perch, American shad, and other Alosa 
spp. subject to impingement from 1 July 1973 
through June 1974 

o Estimate the proportion of the fall 1973 popu
lations of striped bass, white perch, American 
shad, and other Alosa spp. (alewife and blue
back herring) impinged at each operating plant 
(by units if possible) from 1 July 1973 through 
June 1974. (This is the annual expectation of 
death from impingement) 

* Estimate the direct impact of impingement on 
striped bass, white perch, American shad, and 
other Aoa spp. (alewife and blueback herring) 
from 1 July 1'973 through June 1974. (This is 
the annual mortality rate from impingement)
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2. Methods 

a. Impingement Estimation 

Impingement monitoring by LMS provided data for estimating 

the number of fish impinged at the Bowline, Lovett, and Danskammer plants.  

Impingement of striped bass, white perch, Atlantic tomcod, American shad, 

and other Alosa spp. for each unit was estimated based on data from the LMS 

impingement, monitoring program (Appendix F) and plant pumping rates.  

Orange and Rockland Utilities Inc. and Central Hudson Gas and Electric 

Corporation provided plant pumping rate's (Appendix F). Daily impingement 

monitoring at Indian Point provided actual counts. of impinged fishes, so no 

estimation was required.  

Estimates of the number of fish impinged for the period 

January 1973-September 1974 were made for 3 -month intervals -to minimize 

the variance due to sho rt- term. changes in impingement. The following usual 

ratio estimation procedure was used: 

y l y.  
T 

Y. =Z.R 

where 

Y.j = number of fish impinged in j h3 -month interval 

Z. = circulator flow for j th3-month interval 

R. = ratio of fish impinged to circulator flow for j th 

-~3-month interval 

Y = total number of fish impinged
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and

yi 

i 1 

where 

y= number of fish impinged during i thsample period 

Z= Circulator flow during i th pl ero 

These usual ratio estimates were believed to be more accurate 

than alternative estimates (simple expansion, individual ratio, and individual 

ratio with correction; see Appendix F) since correlation between daily impinge

ment and flow rates probably existed.  

The variances S and standard errors S of the estimates 
yy 

were calculated as follows: 

N. (N. .  
2 J J J2 2 2 
S. n ( ) (j+.-2*Zyz 

Sto tal ZS 

where 

n. number of sampled days during j th3-month interval 

N. =number'of plant operational days during j th3-month 
interval
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The assumptions necessary in utilizing this ratio estimator and 

corresponding variance estimate are presented in Appendix F.  

b. Population Estimation 

Petersen estimates (see Appendix F for computational methods) 

of the size of the fall 1973 populations of young -of -the -year, yearling, and 

older white perch and young-of-the-year striped bass were derived from a 

mark/recapture program which has been in continuous operation since April 

1972 (Section III). An interval of about 6 months was allowed between the time 

of release of the majority of marked fish and their recovery; the long separa

tion between release and recovery periods helped to insure random mixing of 

marked and unmarked individuals in the population. The population was strat

ified by size to avoid differential recapture rates due to gear selectivity, 

marking methods, or fish distribution. Young-of -the -year and older fishes 

were estimated separately.  

Petersen estimates of the fall 1973 populations of young-of-the

year, yearling, and older white perch and young-of -the -year striped bass were 

made using the following spring as a recovery period. The estimates were 

compared to earlier estimates of the same fall 1973 populations (TI, 1974b) 

based on recapture of fish both marked and recovered in the fall of 1973; these 

earlier estimates had been made using the Peter-sen-method-and-the-SchumacheQr

Eschmeyer method (see Appendix F for computational methods).  

The 1973 populations of juvenile American shad, blueback her

ring, and alewife were estimated using catch per unit effort (CPUE) for each 

of these species by 31-in (lOO-ft) beach seine. Standing crops within the shore 

zone [defined as the surface area associated with depths of !! 3 m in each of the 

12 river regions (Appendix D)II were calculated biweekly as follows:
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Regional. standing crop =CPUE x A /A 
R S 

where 

GPUE =mean biweekly catch per unit effort 

within region 

A R estimated surface area within regions 
R for depths of 0 to 10 ft (3 m) 

A S estimated surface area swept by 100-ft 

S (30. 5-in) beach seine set perpendicular 

to shoreline and towed in semicircle to 

beach (--450 in4) 

The highest biweekly standing crop computed for each species 

during late summer and early fall was chosen as the population estimate for 

that species; this method gives an estimate which is biased low because some 

fish do occur in water deeper than 3 m. For a valid estimate of the total 

standing crop by this method, one must assume that 

* All fish occur within the 0- to 3-in 
stratum at the time of sampling 

* The mean sample concentration (ex
pressed as catch per unit area) is an 
unbiased estimate of the mean con
centration in the 0- to 10-ft stratum 
of the whole region 

c. Direct Impact Estimation' 

Impingement direct impact (q )is expressed as the annual prob
e 

ability of a fish being killed by impingement or as the annual mortality .rate 

from impingement. The following equation was used to calculate direct impact: 

%odirect imp act T i-( ) Jx 100 q x 100
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where 

q observed annual mortality rate (proportion 

dying) 

q n=annual mortality rate expected in absence of 

impingement (natural mortality rate) 

The natural mortality rate may be calculated as follows (deri

vation in Appendix F): 

q~ ~ 1T ( 

where 

D = expectation of death from impingement (actual 
I proportion of initial population dying from im

pingement), not per-interval mortality rate due 
to impingement in absence of other mortality; 
i. e. , 

D -number of fish impinged 
I initial population size 

In this analysis, the natural mortality rate is assumed to be constant; i. e. , 

there are no compensatory changes as the mortality rate fr om impingement 

changes.  

From the impingement estimates and the population estimates, 

the expectation of death due to impingement (D I) at each power plant was cal

culated for striped bass, white perch, American shad, and other Alosa spp.  

Since no estimates of the annual probability of dying from all causes (q t) are

presently available for any of the species in the Hudson River, the annual
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probability of dyinig from nonimpingement, causes (q )was calculated for each 
n 

D Iat various levels of qtover the range of 0. 10-0. 90; the resultant values of 

q n and their corresponding valu es of qtwere used to calculate the percent 

direct impact for each D Iover the entire range of q.n 

In the impingement estimates presented, it was assumed that 

all fish impinged were collected on the day of impingement; however, some 

fish may have been impinged and subsequently washed back into the river by 

either tidal action or by the screen-washing process. There was also the 

possibility that some of the impingement collection at plants where daily col

lections were not made was composed of fish impinged but not collected on 

previous days. These two sources of error may have caused either an over

estimate or an underestimate of the actual impingement rate and, together, 

constitute collection efficiency, which is defined as follows: 

% collection efficiency =(I - 0 + P) x 100 

where 

0=probability of an impinged fish being lost before 
collection 

P =probability of an impinged fish being reimpinged 
after its initial screen loss 

Direct impact on juvenile striped bass was estimated for 

several hypothetical values of collection efficiency ranging from 10% to 150% 

and for several values of nonimpingement mortality ranging from 0.. 05 to 0. 95 

at DI 0. 05.

services groupVII- 3 0



3. Results 

a. Impingement Estimates 

The impingement estimates with standard errors for striped 

bass, white perch, Atlantic tomcod, American shad, and other Alosa spp. for 

each power plant and each 3-month period from January 1973 through September 

1974 are presented in Appendix F, as are the power-plant flow rates associated 

with these estimates.  

Seasonal trends were noted in the impingement of striped bass 

and white perch, with impingement generally heaviest at Danskammer, Indian 

Point, and Lovett in the fall and becoming heaviest at Bowline in the winter and 

early spring. This pattern may reflect a downriver movement of juvenile 

striped bass and white perch with the approach of winter. An upriver movement 

of both species probably occurred in the spring after they overwintered in 

Haverstraw Bay and the Indian Point regions. Impingement usually increased 

at Lovett, Indian Point, and Danskammer from the January-March period to 

the April-June period in. both 1973 and 1974. From July-September through 

October -December 1973, there was an apparent increase of impingement of 

both striped bass and white perch at all plants. Roseton began operation in 

August 1974, and the impingement of all species at this plant was similar to 

or lower than that at nearby Danskammer.  

Atlantic tomcod impingement greatly decreased from January

March to April-June 1973 for all plants except Indian Point. Adult tomcod 

movement downstream after spawning might explain this decrease (Section 

VII, subsection D). Tomcod impingement during April-June 1973 at Indian 

Point was due primarily to young-of-the-year impinged during late spring 

(TI, 1974a). A. drop in impingement at Danskammer was apparent from 

Jan uary-March to April-June 1974. The other plants incurred increased tom

cod impingement during this period, following the Indian Point 1973 pattern,

services groupVII- 31



as young -of -the -yea r gr ew to impingeable size.. *At all plants but Danskammer, 

impingement of tomcod was substantially greater during July-September 1974 

than during the same period in 1973.  

American shad impingement estimates were generally too small 

to show any definitive pattern. The highest single. period of impingement of 

shad occurred during April-June 1974 at Indian Point. Shad impingement was 

higher at all plants combined during July-September 1974 (primarily the 1974 

year class) than during July-September 1973 (primarily the 1973 year class).  

Impingement estimates for other Alosa spp. were much higher 

in April-June than in January-March 1973 in all plants, a pattern again re

peated for the January-March and April-June 1974 period for all plants except 

Bowline. Except for Indian Point, impingement of Alooa spp. other than shad 

was lower during July-September 1974 than during July-September 1973.  

b. Population Estimates 

Petersen estimates of young -of -the-year and yearling and 

older white perch calculated from spring recaptures of fall marks (Table VII-9) 

were four to fivetimes larger than Petersen and Schumacher -E schmeyer 

estimates of the same populations in fall 1973. Although the fall estimates 

were not made for the entire estuary, the majority of young-of -the- year white 

perch occur between RM 12 and 62 (Section VI) after mid-August; therefore, 

the fall and spring estimates of the fall population are roughly comparable.  

Differences in the estimates can be examined in terms of the 

assumptions that must be met for valid estimates by mark/recapture tech

niques (Ricker,' 1958). The ass umption of random mixing of marked and 

unmarked fish in the population appeared to be the most probable source for 

the difference between fall and spring estimates of the fall 1973 populations.  

The 6-month interval between release and recovery of the majority of the
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marked fish in the spring recapture period allowed sufficient time for mixing 

within the population and between river regions. Recoveries of fin-clipped 

and tagged white perch throughout this time indicated' considerable movement 

by fish of all age groups (Section VI, mark/recapture results). Insufficient 

mixing 'probably occurred during the fall estimation period, causing an under

estimate of the population size. Appendix F discusses the extent to which 

other assumptions were met.  

Table VII-9 

Population Estimates of White Perch in Hudson River 
Estuary for Fall 1973 

1River 11 95% Confidence Type I Marking IRecaptiure1 
Population Miles* jEstimate Interval Estimate I Period Period

Young-of-the-year 

Young-of-the-year 

Young-of-the-year 

Young-of-the-year 

Yearling and older 

Yearling and older 

Yearling and older

12-153 
(19-245) 

12-62 
(19-99) 

12-62 
(19-99) 

12-62 
(19-99) 

12-153 
(19-245) 

12-62' 
(19-99) 

12-62 
(19-99)

7,*824,,000t 

1,992,000+ 

1,549,000t 

2,340,000t 

7 ,2 2 5 ,000t 

1,467,000t 

1, 367, 000+

5,652,000 

1,579,000 

906-000- 

1,731,000 

4,615,000 

995,000 

764,000 -

12,704,000 

2,773,000 

5,345,000 

3,609,000 

16,631,000 

2,801,000 

6,501,000

Petersen 

Petersen 

Schumacher 
-Eschmeyer 

Petersen 

Petersen 

Petersen 

Schumacher 
-Eschmeyer

Mid-Aug 
- Nov 1973 

Sep - Oct 
1973 

Mid-Aug 
- Oct 1973 

Mid-Aug 
- Sep 1.973 

Mid-Aug 
- Nov 1973 

Mid-Aug 
- Oct 1973 

Sep - Nov 
1973

Jan - June 
1974 

Nov - Dec 
.1973 

Mid-Aug 
- Oct 1973 

Mid-Oct 
- Dec 1973 

Jan -June 
1974 

Nov - Dec 
1973 

Sep - Nov 
1973

_____________ I I I _______________ ± -- ±- J ________ £

Numbers in parentheses, indicate kilometers.  
t Excludes impingement catch and recaptures; excludes right and left pelvic fin 

fin clips.  

From 2nd Annual Report, Texas Instruments Incorporated, 1974.

clips and double pelvic

The spring estimate of the young-of -the- year striped bass popu

lation (Table V11-10) was not greater than the fall estimate as was the case with 

the white perch estimates. There are at least two possible explanations for 

this: either the marked and unmarked striped bass were more randomly mixed
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during the fall tha .n were the white perch or marked and unmarked bass were.  

lost from the populations at unequal rates. A disproportionate emigration of 

marked and unmarked individuals from the study area may have occurred if 

most of the marks were applied to fish in the most upstream portion of the 

population, i. e. , the portion least likely to emigrate from the study area by 

the spring recovery period. Because of these possible violations of assump

tions in the spring estimate, the fall population estimate of 1, 680, 000 was 

used for computing impingement direct impact.  

Table VII-10 

Population Estimates of Striped Bass Young-of -the -Year 
in Hudson River Estuary for Fall 1973 

River 95% Confidence Type Marking Recapture 
Population Miles* Estimate Internal Estimate Period Period 

Young-of-the 12-153 1,387,000 841,000 --3,964,000 Petersen Mid-Aug- Jan-May 
year (19-245) Nov 1973 1974 

Young-of-the 12-62 l,680,0001 1,290,000 - 2, 405,000 Petersen, Mid-Aug- Dec 1973 
year (19-99) Nov 1973 

Young-of-dfie 12-62 1,641,000t 1,110,000 - 3,144,000 Schumacher- Mid-Aug- Mid-Aug
year (19-99) Eschmeyer Oct 1973 Oct 1973 

Numbers in parentheses indicate kilometers.  
t *From 2nd Annual Report, Texas Instruments, 1974.  

TUsed for calculating impingement direct impact.  

Inasmuch as only the shore zone was included and gear avoid

ance was likely, standing-crop estimates of young-of -the- year clupeids 

(Table VII-11) represent minimum numbers of each species present in the 

estuary during the time intervals; older fish of that species or young-of-the

year occupying the channel, bottom, and shoal zones of the river in depths 

> 10 ft (3 m) are not included.
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Table VII-11 

Young-of-the-Year Clupeid Standing- Crop Estimates 
Determined from Daytime Beach-Seine Survey of Hudson River Estuary, 

RM 12-153 (km 19-245) for 1973 

Mean Standing 
Species Age Group Time Interval Crop 

American shad Young -of -the -year 15 Jul-28 Jul 4,829,000 

Alewife Young -of -the -year 29 Jul-11 Aug 3,114,000 

Blueback herring Young -of -the -year 26 Aug-8 Sep 29, 386, 000 

c. Impingement Direct Impact 

The direct impact of impingement on striped bass, white perch, 

American shad, and other Alosa spp. for each power plant from July 1973.  

through June 1974 is presented graphically in Figures VII-2 through VII-5.  

Figures VII- 5 through VII-8 show the impact of all plants combined and of 

plants that began operation after 1972 (Bowline and Indian Po int Unit 2) for 

the same 12-month period. Estimates are. for percent direct impact for any 

hypothetical value of nonimpingement mortality (q n) within the range of 0. 10 

to 0. 95 for a specific level of expectation of death from impingement (D I); 

values of D Iwere calculated for each species from impingement data and 

population estimates and are presented within the figures. The direct impact 

on striped bass, American shad, and other Alosa spp. was considered to be 

on the most recent year class or those fish spawned during 1973. Juvenile
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and older white perch, because of their year-long residence in the estuary, 

were combined for estimates of direct impact. Since no appropriate popula

tion estimates of Atlantic tomcod were available for use in corhputing direct 

impact of impingement, tomcod are not included.
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EXPECTATION OF IMPINGEMENT (D) 
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ANNUAL MORTALITY RATE FROM NONIMPINGEMENT CAUSES (qn)

Figure VUI-2. Relationship between Annual Mortality Rates from Nonimpinge
ment Causes and Percent Direct Impact on Striped Bass, White 
Perch, American shad, and Other Alosz spp. Based on Esti
mated Expectations of Death from Impingement at Danskammer 
Generating Station, July 1973-June 1974
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Figure VII-3. Relationship between Annual Mortality Rates from Nonimpinge
ment Causes and Percent Direct Impact on Striped Bass, White 
Perch, American Shad, and Other Alosa spp. Based on Esti
mated Expectations of Death from Impingement at Indian P oint 
Generating Station, Units 1 and 2, July 1973-June 1974
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Relationship between Annual Mortality Rates from Nonimpinge
ment Causes and Percent Direct Impact on Striped Bass, White 
Perch, American Shad, and Other Alosa spp. Based on Esti
mated Expectations of Death from.Impingement at Lovett Gen
erating Station, July 1973-June 1974
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Figure VII-5. Relationship between Annual Mortality Rates from Nonimpinge
ment Causes and Percent Direct Impact on Striped Bass, White 
Perch, American Shad, and Other Alosa spp. Based on Esti
mated Expectations of Death from Impingement at Bowline Gen
erating Station, July-1973-June 1974
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Relationship between'Annual Mortality Rates from Nonimpinge
ment Causes and Percent Direct Impact. on Striped Bass, White 
Perch, American Shad, and Other Aloea. spp. Based on Esti
mated Expectations of Death. from Impingement at Indian Point 
Generating Station, Unit 2, July 1973-June 1974
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Figure VII- 7. Relationship between Annual Mortality Rate from Nonimpinge
ment Causes and Percent Direct Impact on Striped Bass, White 
Perch, American Shad, and Other Alosa spp. Based on Estimated 
Expectations of Impingement at Power Plants That Began 
Operation after 1972, Bowline and Indian Point, 'U~nit 2, July 
1973-June 1974
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Figure VII-8. Relationship between Annual Mortality Rates from Nonimpinge
ment Causes and Percent Direct Impact on Striped Bass, White 
Perch, American Shad, and Other Alosa spp. Based on Estimated 
Expectations of Death from Impingement at All Power Plants 
Combined, July 1973-June 1974
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Since actual values of nonimpingement mortality rates (q n) in 

the Hudson River are presently unknown, an alternative was to choose a' 

range of realistic values. Assuming that the real q nfell between 0. 40 and 

0. 80 for each species, direct impact for the four plants combined (Figure 

VII-8) would range as follows: 

% Direct Impact 

Striped bass -4. 3-6. 7 
White perch 5.2-8.2 
American shad 0. 1-0.2 
Other Acosa spp. 1.0-1. 6 

Thus, over the range of q n(0. 40-0. 80), impingement direct impact for any 

species was no more than 8. 2%; only at extremely high (and probably un

realistic) values of q did impact values increase at a more rapid rate.  

Plants that began operation after 1972 (Bowline Units 1 and 2 

and Indian Point Unit 2) were responsible for a major portion of the impact on 

white perch and A merican shad (Figure VII-7). Impact values for these plants, 

assuming a range of q nfrom. 0.40 to 0. 80 were as follows: 

%Direct Impact 

Striped bass 1.8-2.8 
White perch 3.2-5. 0 
American shad 0.1-0.2 
other Alosa spp. 0.2-0.3 

Impingement direct impact was higher at all plants for striped 

bass and white perch than for American shad and other Alosa spp. Also, im

pact on striped bass was higher than on white perch at all plants except Indian 

Point where the .reverse was true. Striped bass juveniles and white perch 

spend a greater portion of the year within the vicinity of the power plants on 

the Hudson River than do the young of American shad and other Aoa spp. and 

are therefore probably more vulnerable to impingement. The interrelationship
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between factors. such as fish distribution, physiological states of impingeable 

fish, and physical and chemical properties of the environment that blend to 

cause impingement to increase is as yet unclear.  

The effect of collection efficiency (loss of impinged fish before 

collection and reimpingement of fish previously lost from screens) on the esti

mates of direct impact on striped bass juveniles for all plants combined is 

graphically illustrated in Figure VII-9 for hypothetical values of collection 

efficiency ranging from 10 to 150% and D = 0.,05. Efficiency values g reater 

than 100% signify the importance of reimpinged fish from previous days in a 

daily collection sample. This presumably would not have affected the impinge

ment data at Indian Point where collections were made every day. The effects 

of screen loss and reimpingement were most pronounced for values of col

lection efficiency below 40%. Actual values of collection efficiency at any one 

plant are presently unknown.  

80 
EXPECTATION OF IMPINGEMENT 01 0.05 

10% COLLECTION EFFICIENCY 

700 

3 0040 0.60 0.060% 

ANNUAL M4ORTALITY RATE FROM NONIMPINGEIENT CAUSES (q,) 

Figure VII-9. Relationship between Annual Mortality Rate from Nonimpinge
ment Causes and Percent Direct Impact on Striped Bass Juveniles 
for Various Levels of Correction Efficiency at All Generating 
Stations, July 1973-June 1974
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The direct impact estimates presented in this section assumed 

that all of the impinged fish were alive at time of impingement and were sub

sequently killed by impingement. If impingement of dead fish or survival of 

impinged fish occurred, our method of impact estimation would tend to over

estimate actual impingement impact.  

Two additional sources of error in estimating impingement im

pact possibly arise when computing the annual-expectation of death from im

pingement (D I). One must assume that impingement mortality and nonimpinge

ment mortality are distributed proportionately within the year (Ricker, 1958), 

and this assumption may not have been met since nonimpingement mortality 

was probably greatest for young-of-the-year during their initial summer 

months and impingement mortality, in many cases, was greatest later in the 

year. Also, fall population levels rather than the initial (summer) population 

size were used to compute D I; the fall population had already experienced 

considerable mortality, so resulting D I values would be overestimates of ex

pectation of death of impingement. The effect of underestimating the impinge

able-size population was offset somewhat by using justifiably lower mortality 

rates for these older fish.  

D. DIRECT IMPACT ASSESSMENT 

The direct impact of the power, plants includes both entrainment 

impact and i mpingement impact. Both are expressed as probabilities so they 

can be readily combined. The precision of the combined impact assessment 

is dependent on the precision of the entrainment impact and impingement im

pact estimates and is subject to the qualifications associated with each.  

Since a fish cropped by entrainment is not available to be crop

ped by impingement, these two sources of impact must be considered as comn

peting sources of mortality; therefore, the total direct impact is less than the 

sum of the entrainment and impingement direct impacts.

services groupVII- 4Z



The only direct impact estimates presented here are for the 1973 

year class of striped bass, since no .estimates of entrainment in 1973 are 

available for other species. The combined direct impacts on the 1974 year 

classes cannot be estimated. until the 'impingement data through June 1975 are 

available, so these estimates for striped bass, white perch, American shad, 

and other Alosa spp. will appear in a subsequent report.  

The combined impact of entrainment and impingement was 

estimated by using the equation 

qe qe +qe qe qe 
c I e I e 

where 

qc = combined proportional direct impact 

q migmn rprtoa ietipc 

q ee= entrinment proportional direct impact 

The combined direct impact on the 1973 year class of striped 

bass by the post-l972 power plants through July 1974 was estimated to be 

5. 0%; for the combined effect of multiplaiif,_fhe es-fimtatfdirect-impact was 

12.8%. These estimates were made under the assumption of an 80% juvenile 

probability of dying and over best working estimates of the entrainment param

eters (W, R, q ). In Table VII-12 are estimates for individual plants and 
p 

other juveniles' probability of dying. These estimates of power-plant impact 

are based on the combined probabilities of entrainment and impingement and 

do not include the ameliorating effect of compensation discussed in Section VIII.
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Table VII-l2 

Estimate of Percent Combined'Impact (q e x 100) of Entrainment and 

impingement on 1973 Year Glass of StripeA Bass through July 1974 for 

Four Assumed Levels of Juvenile Mortality and Entrainment 
Parameters Considered Most Reasonable at This Time

E. COMPARISON OF TI METHOD OF DIRECT IMPACT ESTIMATION WITH 

LMS AND NRC MODELS 

In addition to TI's estimates, estimates of the power-plant im

pact on the Hudson *River striped bass population have recently been made by 

LMS (1973, 1974) and NRC (1975). TI's estimate refers to the proportion of 

a year class that is cropped by entrainment and impingement through June of 

their .second year of life; LMS and NRC. estimates include this, as well as 

continued monitoring of effects in the adult population. The adult models 

include compensation in the values presented as direct impact; thus, effects 

of entrainment and impingement are reduced.. In addition to compensation, 

the LMS and NRC models require estimates of life-stage duration, natural 

mortality, fecundity, and age at maturity for which precise data are not yet 

available. Life-stage duration and natural mortality of ichthyoplankton are 

inherently included in TI's method so that estimates of these parameters are 

not needed. Since TI has not used an adult model, estimates of fecundity and 

age of maturity are also not needed.
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Juvenile Mortality 

Plant qt=0. 40 qt0. 60 -t=0.80 qt=0. 90 

Bowline (all units) 2. 71 3. 02 3. 60 4.25 

Lovett (all units) 1 .93 2.07 2.34 2. 63 

Indian Point (Unit 2) 1. 32 1.37 1.46 1. 55 

Indian Point (all units) 1.92 1.97 2.08 2.20 

Danskamnmer (all units) 4. 38 4. 70 5. 32 6. 01 

Multiplant (all units) 10. 56 11.31 12.75 14.34 

Post-1972 Plants (all units) 4. 01 4.35 5. 02 5. 76



in all three methods, the numbers of entrained ichthyoplankton 

were estimated from ichthyoplankton densities and plant flow rates. Esti

mation of the. intake. den sity from river densities requires knowledge of the 

near-field (plant region) (TI) or transect (LMS or NRC) ichthyoplankton den

sity as well as the relationship between the near-field (plant region) and intake 

densities. In the LMS and NRC entrainment models, entrainment was based 

on "full" flow rates, whereas TI used actual flow rates from 1973 and 1974; 

thus, TI estimates are of actual impact, while the others are predictive. TI's 

1973 and 1974 impact estimates cannot be utilized to simply predict impact under 

future regimes of differing flow rates and river distributions of the organisms.  

Also, an area of difference between the three estimates of direct 

impact is the relationship between the near-field (plant region) ichthyoplankto~n 

density and the intake ichthyoplankton density [LMS 's f, f 2 factor, NRC's f 

factor, and TI's W factor (here referred to as the withdrawal factor)]. LMS 

derived the fl f 2 factor utilizing ichthyoplankton transect data for each life 

stage and at each power plant; these values ranged from 0. 1 to 0. 6 among the 

various life stages and power plants. NRC assumned that the f Ifactor was 

< 1. 0 and > 0. 5 and calculated impact for the two extreme values (0. 5 and 1. 0).  

TI assumed that the W factor was < 1. 0 and utilized 0. 5 as a best estimate.  

Therefore, differences -in -the-e-sti-mated-per-centages-(-TI,-LMS, 

and NRC) arise principally from the use of corrections for compensation, 

differences in withdrawal factors, the use of actual vs maximal pumping rates 

of the power plants, and potential differences in spatiotemporal distribution as 

the result of using a hydrological transport model rather than observed dis

tribution. Because compensation has not been included in TI estimates of im

pact, these estimates do not represent actual reductions in the population size.
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,F. CONCLUSIONS 

* Striped bass ichthyoplankton entrainment impact 
estimates for the post-1972 power plants, using 
the assumptions that seem to be most reasonable, 
were 2. 2% in 1973 and 8. 1% in 1974. For multi
plant as a whole, these estimates were 6. 6%6 in 
1973 and 12. 8% in 1974.  

9 Upon applying the same assumptions used for 
post- 1972 plants, white perch ichthyoplankton 
impact estimates for 1974 were 4. 4% under the 
additional assumption that the eggs are adhesive 
and thus not entrainable and 5. 5% under the assump
tion that the eggs collected in the ichthyoplankton 
samples were entrainable. These estimates for 
multiplant were 7. 2% and 8. 6%, respectively.  

e- Th e direct impact of impingement on striped bass, 
white perch, American shad, and other Alosa spp..  
was small.

*The combined impact of entrainment and impinge
ment on the 1973 striped bass year class was 
estimated to be 5. 0% for the post-1972 power plants 
and 12. 8% for multiplant, using the assumption of 
ani 80% juvenile mortality rate and the best working 
estimates of entrainment cropping.
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SECTION VIII 

COMPENSATION 

A. INTRODUCTION 

In contrast to the immediate or direct impact of power plants on 

key Hudson River fish stocks, long-term impact is determined largely by the 

extent to which chronic plant-induced mortality is offset by counteractive 

changes in the populations' vital statistics. These consecutive changes are 

generally termed "icompensatory"l. This section examines the possibility that 

such compensatory processes occur in the striped bass, white perch, and 

American shad populations.  

Density-independent mortality imposed by power plants (i. e. , 

mortality which at any particular time removes a fixed proportion of the popu

lation regardless of density) would, over a prolonged period, retard the growth 

of, reduce, or totally eliminate affected populations unless their demographic 

parameters were otherwise altered. This is true for any level of density

independent mortality, no matter how small. Extinction of a population is cer

tain only if the rate of density-independent mortality exceeds a population's in

trinsic rate of increase. Even then, extinction might be avoided if some por

tion of the population were to reside in refugia in which the density-independent 

mortality factor did not operate.  

The various processes by which populations of organisms persist 

when subjected to density-independent mortality are collectively termed 

1I' pnstr mechanisms. " In general, these mechanisms adjust the num

bers, biomass, and/or energy content of populations toward equilibrial values 

by making the birth rates, survival rates, and/or productivity inverse functions 

of density. When densities are reduced, compensatory mechanisms tend to 

restore them by a variety of means increasing birth, survival, and production 

rates. Thus, by density-dependent regulation of demographic parameters,
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compensatory processes protect populations from catastrophic overexpansion 

and, within limits, buffer the impact of increases in mortality.  

Since compensation was not a primary subject of study by pre

vious investigators on the Hudson, data of the type required to detect density

dependent population processes are severly limited. At this time, few of the 

many potential compensatory -mechanisms are subject to empirical scrutiny.  

Only two topics are discussed here in any detail with regard to compensation: 

" Density dependence in historical commercial 
catch data 

" The relationship between growth and abundance 
in young -of -the -year fish 

B. STOCK-RECRUITMENT RELATIONSHIPS 

1. Objectives 

Compensatory regulation in a fish population would be firmly 

established if appropriate functional relationships could be shown to connect 

size of adult standing crop with recruitment; i.e., addition of new members 

to the population. The objective of this section is to determine stock-recruit

ment relationships of striped bass, white perch, and American shad as revealed 

by records of the -Hudson River commercial fisher y.  

2. Methods 

Stock- recruitment relationships in the Hudson River's striped 

bass, white perch, and American shad populations were studied by graphical 

and linear regre ssion analysis. Historical commerical abundance records 

examined for these species (GPUE, Section V-B) covered the period between 

1931 and 1972. The CPUE estimates were available for American shad for 

all years, but omissions occurred in 1942, 1949-1951, and 1954 for striped 

bass and white perch. Based on life-history data, several potential intervals 

between stock and recruitment were scrutinized.
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3. Results and Discussion 

During the years 1931-1972, the relationship of striped bass 

abundance to abundance 5 years later closely approximates a Ricker (1958) 

stock- recruitment curve (Figure VIII-l1). As depicted, the Ricker curve has 

two limbs: A.n ascending left limb on which stock and recruitment are positively 

related and a descending right limb on which they are negatively related. Since 

GPTJE values remained below 1000 prior to 1955 but have been over 1000 since 

1955, the entire left limb consists of points in which stock was measured before 

1955 and the entire right limb consists of points measured since 1955. All 

points representing stock measurements from 1931 through 1948 lie in the 

extreme lower left corner of Figure VIII-l. Plotted separately in Figure VIII-2, 

these points (193 1-1948) appear as a random scatter. In support of this ob

servation, there was no significant linear correlation between CPUE and the 

GPUE 5 years later (r = 0. 356, df = 11, p =0.232). However, in such anar

row range of abundance, a true relationship could easily have been obscured 

by environmental fluctuations. Half way up the left limb of the Ricker curve 

(Figure VIII-1) are two points produced during the transition to higher density 

which occurred in the mid-1950s (Figure V-5). They represent stocks mea

sured during the period of low abundance and recruitments during the later 

years of greater abundance.  

Based on these observations, it also seems likel-ythat-striped 

bass population density is regulated by a flicker-like stock- recruitment func

tion (flicker, 1958) in which recruitment is measured 5 years after stock.  

However, it must be noted that flicker's theoretical formulation does not apply 

strictly to striped bass because these fish survive for several breeding seasons 

after the age of initial recruitment.  

Between 1955 and 1972, there was a highly significant negative 

linear relationship between GPUE and the GPUE 5 years later (r = -0. 811, 

df = 11, p = 0. 00078). Thus, the striped bass population appears to have 

changed in a density-dependent manner over the abundance range represented
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by the Ricker curve's right limb (Figure VIU-3). Although dens ity- independent 

factors may have contributed to population shifts since 1955, the magnitude of 

their contribution is unknown. In view of the strong stock- recruitment relation

ship, it seems likely that some truly density- dependent population changes oc

curred. These changes would indicate that the Hudson River striped bass popu

lation probably has the capacity to compensate to some extent for increased 

mortality such as that imposed by power plants. This compensation would seem 

to occur over a wide range of stock densities (roughly two-thirds. of the entire 

observed range).

1955-1972 

CPUE t+ - 1.05 CPUE + 5281.61

1000 I1 
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Figure VIII-3. Striped Bass Abundance Vs Abundance 
during 1955-1972

5 Years Later
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The probable biological basis for the strong relationship using 

the 5-year lag between stock and recruitment is that the majority of the Hudson's 

female striped bass mature at age 5 and these 5-year-old females contribute 

the predominant fraction of the population's total natality. Assuming that re

cruited female striped bass suffer an annual mortality of 50%6, 5-year-old fe

males account for 41%6 of the total natality (Table VIII-l1). Given such a stock

recruitment function, compensatory mechanisms must be operant at some 

time prior to maturation.  

Table VIII-lI 

Partial-Life Table for Hudson River Striped Bass 
(annual mortality assumed to be 50% among fish 4 years of age and older) 

Initial 
Recruits Mature Mean Egg Total 

Age l emls X Count/Female" = Fecundity Natality Natalityt 
A e MM(in thousands) m x lxrnx M% 

4 1.00 0 0 C0 0 

5 0.50 0.8 780 624 312 41 

6 0.25 1.0 650 650 163 22 

7 0 13 1.0 830 830 104 14 

8 0.07 1.0 1370 1370 86 1 

9 0.03 1.0 1540 1540 48 6 

10 0.02 1.0 1810 1810 28 4 

11 0.01 1.0 1770 1770 14 2 

"-Determinations of percentages of mature females in the several age classes 
were based on fish collected in May and June 1973-1974 (TI, unpublished data).  

-*Mean egg counts were derived from fish captured from March to June 1973
1974 (TI, unpublished data).  

tpigures are slightly higher than they would have been if data were available for 
older fish.

services groupiVIII -6



The curve sketched in Figure VIII-l is a freehand representa

tion of a possible Ricker curve fit based on the striped bass commercial fishery 

data. A statistically derived curve was not calculated because CPTJE values 

prior to the middle 1950s may not be directly comparable to those in later years.  

The potential lack of comparability is due to gear -eff iciency changes during the 

early 1950s when fishermen switched from natural-fiber to nylon gill nets and 

certain regulatory changes (Section V).  

In agreement with current findings, investigators in waters other 

than the Hudson have reported strong indications of density- depend enc e in 

striped bass. Koo (1970) found that commercial landings and catch-per-unit gear 

in Maryland fluctuated cyclically with a period of 6 years between successive 

maxima, wh ich occurred when dominant year classes were fully recruited.  

Merriman (1941) thought that such oscillations were due to unusually strong 

year classes which dominated catches for several years. Koo (1970) hypothe

sized that there was an inverse relationship between striped bass stock and 

recruitment in the Chesapeake Bay, i. e. , that the striped bass population was 

compensatorially regulated. During the years studied, each dominant year 

class raised the stock density for 2 or 3 years. The population then decreased 

concurrently with the declining influence of the dominant year class, producing 

lower densities until a new dominant year class was recruited from relatively 

low -stock. Subsequently published data on young-of-the--year densities of 

striped bass in the Chesapeake (Schaefer, 1972) showed peaks in the- years pre

dicted by Koo's hypothesis. In California waters, Sommani (1972) found by 

nonlinear multiple regression that the physical environment and stock density 

jointly influenced recruitment variations over a 6 -year period. Most of the 

variance was explained by a physical factor, but there was a significant nega

tive relationship at the 176 level between stock and recruitment.  

a. White Perch 

No density dependence was discovered in white perch stock

recruitment relationships with recruitment measured 3, 4, or 5 years after stock.
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b. American Shad 

No density dependence was discovered in the stock- recruitment 

relationships of American shad when recruitment was measured 4, 5, and 6 

years after stock.  

C. DENSITY- DEPENDENT GROWTH 

1. Objectives 

Compensation may be effected not only by maintaining an inverse 

stock- recruitment relationship but by adjusting the growth rates of individuals.  

A population's biomass may thereby be regulated by making individual growth 

inversely proportional to population density. The reality and importance of 

density -depend ent growth have been demonstrated repeatedly by the association 

of substantially reduced growth rates with high. densities in many species with 

varying life histories. This phenomenon has been reported, for example, in 

sockeye salmon (Foerster, 1938; Johnson, 1965), haddock (Beverton and Holt, 

1957), brown trout (LeCren, 1965), and bluegill (Swingle and Smith, 1942).  

Regulation of a population's biomass by density-dependent growth 

is not to be confused with another recurrent size relationship among fish 

growth compensation (alias compensatory growth). The latter refers to the in

verse relationship of sizes attained by individuals during a given growing sea

son to their growth rates during a subsequent period. Growth compensation has 

been aptly described as the tendency of smaller individuals to catch up with 

larger individuals of similar age (Nicholson, 1964). Although growth compensa

tion has been shown to occur in striped bass from Albemarle Sound (Nicholson, 

1964), density-dependent regulation of growth has not been previously reported 

in a striped bass population. The objective of this section is to determine the 

relationships between growth rates and abundance of young-of -the -year striped 

bass and white perch.
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2. Method s 

The relationship between density and growth in young -of -the -year 

striped bass and white perch was studied by simple correlation under the hypoth

esis that a significant negative correlation would indicate active compensation.  

All probabilities presented in relation to significance tests are 2-tailed utnless 

otherwise specified.  

Densities were estimated for young- of -the -year fish at Indian 

Point as the mean July-August beach-seine catch per unit surface area towed 

(GPIJA) during the years between 1965 and 1974 (1971 excluded). Details are 

given in Section V on year-class strength. Estimates of growth were based on 

measurements of fish captured in the same beach-seine tows used to estimate 

densities. Since growth in. length and weight show a close functional relation

ship, lengths were used in the absence of weights to indicate growth., In each 

year, growth was' computed as the change in mean total length between July and 

August; i. e. , mean total length in August minus mean total length in July. Data 

from the early years of this study were insufficient for calculation o f growth 

at'shorter intervals or over a longer portion of the growing season. Because 

no striped bass were recorded near Indian Point in July and August of 1966, 

no growth measurements were available for striped bass in that year. There

fore, the 1966 data were not used for comparisons of density and growth in 

striped-bass. Since the--New York University size data-(1-96-5-1l96-7)-were--iven 

as standard length (mm), they were converted to total length (mm) by the fol

lowing experimentally determined equations (TI, unpublished data) prior to 

analysis: 

Striped bass total length = 1. 19 standard length + 5. 21 

White perch total length = 1. 23 standard length + 2. 24 

Since uncontrolled variation in water temperature could have 

obscured the growth-density function;' the effects of this environmental variable
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were held constant by partial correlation. The temperature variable used in 

these correlations was minimal daily mean centigrade surface-water tempera

ture in June (Appendix C).  

3. Results and Discussion 

The uncorrected correlation coefficient relating young-of-the

year density and growth for striped bass was r = -0. 719 (df = 6, Z-tail p < 0. 05), 

indicating a significant negative line arc corr elation of growth with density (Figure 

vniI-4). A stronger relationship between growth and density in young-of-the

year striped bass emerged when fluctuations related to water temperature were 

removed by partial correlation. The partial correlation between growth and 

density with temperature effects held constant was highly significant using either 

1-tailed or the more conservative 2-tailed tests (r = -0. 866, df = 5, 2-tail p = 

0. 0117, 1 -tail p = 0. 0058). 'Holding temperature eff ects constant increased the 

correlation between growth and density because temperature was negatively 

(but not significantly) related to both CPUA (r = -0. 387, df = 6, p = 0. 344) and 

growth (r = -0. 174, df = 6, p = 0. 680). Some of the increase in the growth

abundance correlation may have been obtained by removing effects of the re

lationship between temperature and time of spawning. However, temperature 

and growth were not strongly related in this study.  

Both simple and partial correlations lead to the conclusion that 

growth and abundance of young -of -the -year striped bass in the Indian Point area 

were negatively related; i. e. , their growth was density-dependent in the years 

studied. Althoughthe relationship observed at Indian Point in all probability 

holds in the striped bass population throughout the Hudson, year-to-year vari

ations in fish distribution make extrapolations from Indian Point to the Hudson 

as a whole unreliable in a particular year. It is also possible that the apparent 

growth- abundance relationship was produced by size- selective density- dependent 

migration aff ecting the Indian Point region. If during years of low abundance 

relatively large young -of -the -year striped bass tended to predominate at Indian
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Point because of a net positive size balance of immigration and emigration 

during July and August and if during years of high abundance migration's net 

effect on young-of -the -year size was negative, locally observed size changes 

would not truly represent growth within the region. However, there is no evi

dence of such a migratory pattern, and its occurrence seems rather improbable.

26 

E 

22 

I-18 

14~ 

00
GROWTH = -0.-1513 CPUA +2623

20 40 

YOUNG-OF-THE-YEAR STR IPED

60 

BASS CPUA

Figure VIII-4. Young-of-the-Year Striped Bass Growth Vs Abundance
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For white perch, no relation between growth and abundance was 

discernible. Neither the uncorrected correlation between young-of -the -year 

growth and GPLTA (r = 0. 057, df = 7, p = 0. 885) nor the partial correlation of 

these two variables with temperature eff ects -held constant (r = 0. 049, df = 6, 

p = 0. 925) differed significantly from zero. Although no evidence of density

dependent growth appears in the current analysis, it would be unwise to conclude 

that growth of young -of -the-year white perch is not d ensity- dependent in the 

Hudson River. Investigators in other river systems have reported density

dependent growth in young -of -the -year white perch. In the Patuxent estuary, 

Mansueti (1961) found a significant negative linear correlation between young

of -the-year growth and abundance of white perch in commercial haul seines 

5 years later. During the 13 years from 1942 to 1954, the correlation coeffi

cient was r = -0. 753 (p <0. 01), indicating higher growth in years of low den

sity. Wallace (1971) obtained some qualitative evidence of a similar relation

ship in the Delaware River.  

D. GENERAL DISCUSSION 

Despite the paucity of relevant studies, evidence of compensation 

has been found in the striped bass population. In studies conducted for this re

port, compensation via density-dependent growth was tentatively confirmed for 

young-of -the -year striped bass in the Hudson River. Older striped bass in the 

Hudson were shown to maintain a functional relationship between stock and re

cruitment. These results confirm independent studies on Atlantic (Koo, 1970) 

and Pacific (Sommani, 1972) coastal populations indicating that striped bass 

maintain compensatory stock- rec: ruitn-ent relationships.  

White perch data did not reveal density -dependent growth of 

individual young-of -the-year fish or dens ity-dependent population growth.  
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American shad data gave no indication of density-dependent population growth.  

Individual growth of American shad was not examined.  

Although the mechanisms und erlying stock - recruitment functions 

were not determined, Ipreliminary evidence suggests that striped bass may have 

two or more compensatory mechanisms at their disposal. In addition to the 

density -dependent growth of individuals observed in the Hudson, other potential 

mechanisms are cannibalism, which has been reported in California (Stevens, 

1966), and dens ity-dependent predation.  

Due to the relative unimportance of white perch to commercial 

and sport fishermen, compensation in this species has receive d little attention.  

There are no published studies relating white perch stock and recruitment, but 

there is evidence that the growth of young -of -the -year white perch in the Patuxent 

estuary is negatively related to population density (Mans ueti, 1961).  

Although striped bass and white perch populations may be regu

lated by compensatory processes, they are not necessarily immune to detri

mental impact by sources of protracted dens ity- independent mortality such as 

power plants. In fact, the range of mortality rates which could be offset by 

compensatory responses is not precisely known. However, an approximate 

estimate of allowable exploitation has be en- develope d-in-Section-II-ba se d-on 

the Ricker stock-recruitment curve developed in this section. This analysis 

indicates that the Hudson River striped bass can withstand substantial fishing 

pressure with maximum sustainable yield occurring at an exploitation rate of 

73%. Exploitation above this rate would tend to reduce yields in the striped 

bass fishery. The approximate nature of this analysis is caused by uncertain

ties in our measures of abundance (see Section V) and by a lack of knowledge of 

population age structure and the ages exploited.
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Fish populations may be regulated by diverse compensatory 

mechanisms in addition to the negative feedback between density and growth 

just discussed. Examples may be found in LeCren's (1965) review of popula

tion regulation in freshwater fish. LeCren cites studies implicating factors 

such as predation, cannibalism, and territorial behavior as important deter

minants of survival rates in young fish. Although modulation of juvenile sur

vival seems to be the primary method by which compensation is achieved in 

many fish populations, factors affecting numbers and survival of eggs and 

adults are important in others.  

E. CONCLUSIONS 

" Evidence of dens ity-depende nt abundance changes over S-year 
intervals was found in striped bass commercial fishery data 
from the Hudson River.  

" There was no evidence of density-dependent changes in white 
perch or American shad abundance in the Hudson River 

" Growth of individual young- of -the -year striped bass was shown 
to be negatively dens ity-dep ende nt in the Hudson River popu
lation.  

" When the effects of temperature fluctuations were removed 
by partial correlation, the relationship between individual 

growth and density in young-of -the -year striped bass was 
strengthened.  

" Neither simple nor partial correlation analysis revealed a 
consistent relationship between individual growth and den
sity of young-of -the-year white perch in the Hudson River.  

" The ranges and magnitudes of compensatory responses by the 
individual life stages of fish in the Hudson River are unknown, 
but the presence of a Ricker-type stock- recruitment relation 
in the striped-bass population allows approximate calculation 
of maximum sustainable yield and the exploitation rate neces
sary to achieve maximum sustainable yield.  
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APPENDIX A 

1974 QUALITY- ASSURANCE /QUALITY- CONTROL PROGRAM 

The role of quality assurance /quality control within the Ecolog

ical Services Group is to insure the reliability and validity of data obtained in 

field and laboratory efforts. Quality -assurance (QA) includes selection of 

appropriate methods and techniques, selection or des ign of analytical and 

sampling equipment, evaluation and review of these items, and establishment 

of standard operating procedures (SOPs). Quality control (QC) includes in

spection of procedures, equipment, and data.  

For the selected techniques and equipment, emphasis is 

placed on uniformity of approach, but their descriptions remain flexible 

enough to respond to study specifications; changes in regulations; and ad

vances in methods, materials, and techniques. SOPs are issued from the 

QA section and updated as necessary.  

QC continually monitors all aspects of the program to insure 

the quality of data acquisition. Monitoring consists of review of data sheets 

before their submission to the Data Center and random quality-control checks, 

during which the procedures followed are compared to the SOPs.  

SOPs exist for each phase of sample acquisition and &i~ta col

lection for all field and laboratory efforts; they serve as a training device for 

new personnel as well as reference for other employees on site. .Personnel 

orientation includes direct observation of another employee's work, discus

sion of problem areas with others, and direct supervision by the task leader 

or another biologist.  

Data are recorded on standard data sheets according to 

written SOPs. Before submission for keypunching, the sheets are examined
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by the individual recording the data, by a data clerk, and by QA personnel 

in order to reduce recording errors. To reduce errors further, the key

punched cards are verified before being read into the computer and various 

data checks are incorporated into programs.  

Each program used in the Data Center is documented with a 

program listing, a listing of the test file and test output, computations in

volved in the program, and a log of corrections mad'e to files. Task person

nel review the computer output by spot-checking it against raw data and hand

calculated results.  

A. FISHERIES 

In addition to the SOPs, the Fisheries Group maintains a ref

erence collection of fish specimens. To aid in identifying fishes, the following 

identification guides are available: 

Andrews, J. C. 1973. An annotated list of the salt water fishes of Nantucket.  
The Nantucket Maria Mitchell Association. Nantucket, Massachusetts.  
48 p.  

Beebe, W., and J. Tee-Van. 1970. Field book of the shore fishes of Bermuda 

and the West Indies. Dover Publications Inc. , New York. 337 p.  

Bigelow, H. B. , and W. C. Schroeder. 1953. Fishes of the Gulf of Maine.  

U.S. Fish and Wildl. Serv. Fish. Bull. 53(74): 577 p.  

Breder, C. M. 1948. Field book of marine fishes of the Atlantic coast from 

Labrador to Texas. G. P. Putnam's Sons, New York. 332 p.  

Eddy, S. 1969. How to know the freshwater fishes. Win. C. Brown Company 

Publishers, Dubuque, Iowa. 286 p.  

Hildebrand, S. F.,' and W.C. Schroeder. 1972. Fishes of the Chesapeake 

Bay. Reprinted for the Smithsonian Institution by TFH Publications, 
Inc. , Neptune, New Jersey. 388 p.
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Hubbs, C. L. , and K. T. Lagler. 1970. Fishes of the Great Lakes Region.  
The University of Michigan Press, Ann Arbor. 213 p.  

Jordan, D. S. , and B. W. Evermann. 1969. American food and game fishes.  
Dover Publications Inc. , New York. 574 p.  

Jordan, D. S. , and B. W. Evermann. 1963. The fishes of North and Middle 
America. Reprinted for the Smithsonian Institution by TFH Publi

cations Inc. , Jersey City, New Jersey. 3313 p.  

Leim, A. H. , and W. B. Scott. 1966. Fishes of the Atlantic Coast of Canada.  
Bull. 155. Fish Res. Bd. of Canada, Ottawa. 485 p.  

Mansueti, A. J. , and J. D. Hardy Jr. 1967. Development of fishes of the 
Chesapeake Bay Region. Pt. I. Nat. Res. Inst. , Union, Md., 
Solomans. 202 p.  

Mansueti, R.J. 1964. Eggs, larvae, and young of white perch, Roccus 
cmericanus, with comments on its ecology in the estuary. Ches.  
Sci. 5(1-2): 46-66.  

Scott, W. B. , and E. J. Crossman. 1973. Freshwater fishes of Canada.  
Bull. 184. Fish. Res. Bd. of Canada, Ottawa. 966 p.  

Water-Quality personnel, in accordance with manufacturers, 

specifications, calibrate thermometers and dissolved oxygen meters used by 

the Fisheries Group. The Mettler balance is periodically checked against 

known weights to determine its accuracy; if there are problems, a service 

representative is contacted.  

Quality control includes random checks of field and laboratory 

procedures. Identifications made in the laboratory and field are randomly 

rechecked and identifications of unusual fishes verified by experienced biolo

gists. Without prior knowledge of data collected from a particular sample, 

task and group leaders recheck entire samples from beach- seine surveys 

for quality control. Counts and length and weight measurements are com

pared to original data to determine accuracy.
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A label including date of capture, total length, time, river 

mile, site, and collection gear is filled out for each fish preserve d for fin

clip verification. The fish are carefully examined for all possible clipped 

fins. All questionable fin clips are examined by at least two persons until.  

a consensus is reached utilizing established criteria for identification of fin 

clips. The fin-clip type is recorded on a data sheet and the fish preserved 

wvith a unique numbered tag for future reference.  

B. ICHTHYOPLANKTON 

A reference collection of the various life stages of fish en

countered in the ichthyoplankton samples supplements the published SOPs 

for ichthyoplankton identification.  

The following are publications used for the identification of 

eggs and larvae collected in the Hudson River during 1973 and 1974: 

Alperin, I. M.. 1967. Notes concerning the occurrence of the snake fish 
(Trachinocephalus MYOPS) in Long Island waters. N. Y. Fish and 
Game J. 14 (1): 86-88.  

Alperin, I. M. , and R. H. Schaefer. 1965. Marine fishes new or un common 
to Long Island, New York. N. Y. Fish and Game J. 1Z(1): 1-16.  

Bayless, J. D. 1972. Artificial propagation and hybridization of striped 
bass, Morone saxatilis (Walbaum). S. C. Wildl. and Marine Res.  
Dept. 135 p.  

Bigelow, H. B. , and W.dC. Schroeder. 1953. Fishes of the Gulf of Maine.  
U.S. Fish and Wildl. Serv. Fish. Bull. 53(74): 577 p.  

Breder, C. M. Jr. 1944. The metamorphosis of Sy~nodue foetens (Linneaus).  
Zoologica, New York. 29(3): 13-15.  

Booth, R. A. 1967. A description of larval studies of the tomcod,Microgadus 
tomcod, with comments on its spawning ecology. Ph. D. Thesis.  

(ins.) Univ. of Conn. 1967. 53 p.
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Chambers, J.R., J. Davis, and J. A. Musick. 1969. Methods of distinguish
ing larval alewife from larval blueback herring (Pisces, Clupeidae).  

In: Completion Report: Anadromous. Fish. Proj. , Virginia, AFC-l, 
Appendix III. Oct '69 to Sep '70. p. 1- 13.  

Cianc i, J. M. 1969. Larval d evelopment of the alewife, Alosa pseudohareng4s 

(Wilson), and the glut herring, Alosa aestivalis (Mitchill). M. S.  
Thesis (ins. ). Univ. of Conn. 19.69. 62 p.  

Deuel, D. G. , J. R. Clark, and A. J. Mansueti. 1966. Description of em
bryonic and early larval-stages of bluefish Pomatomus saltatrix 

Trans-Am. Fish. Soc. 95(3): 264-271.  

Doroshev, S.I1. 1970. Biological features of the eggs, larvae, and young of 
the. striped bass Roccus saaxatilis (Walbaum) in connection with the 

problems of its acclimatization in the USSR. J. Ichthy. 10: 
23 5-278.  
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During 1974, extensive quality-control techniques were devel

oped and applied to insure maximum quality of the ichthyoplankton laboratory 

and identification efforts. These efforts, which are presented In detail in 

Appendix B, can be summarized as follows.  

After picking was completed, at least 5% of the samples com

pleted by an individual were reworked; the number of organisms originally 

found was compared to the total number of organisms found in the repicking 

effort. The average laboratory accuracy at this point was 87. 84% for the 

year. The initial correction process was to repick all of the samples of
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those individuals who were less efficient than the overall laboratory accuracy 

of 87. 84%. Further analysis of results indicated three general areas of 

picking error; when one of these types of errors was'encountered, all samples 

picked by that individual were entirely repicked. Upon completion of this 

repicking effort, the weighted average picking accuracy in the laboratory was 

estimated at 97. 38%.  

Identification consistency tests involved all current personnel 

participating in larvae identification. The test determined consistency 

among the identifiers in separating Morone into white perch and striped bass.  

Water-quality per sonnel measure water- quality parameters 

from samples taken in conjunction with the ichthyoplankton samples. All 

equipment used for these measurements is calibrated regularly in the water

quality laboratory (see Section IV).  

C. IMPINGEMENT 

The following identification guides are available on- site to aid 

in identifying rare fish: 

Eddy, S. 1969. How to know the freshwater fishes. W. C. Brown Company 
Publishers, Dubuque, Iowa. Z86 p.  

Bigelow, H. B. , and W. C. Schroeder. 1953.. Fishes of the Gulf of Maine.  
U. S. Fish and Wildl. Serv. Fish. Bull 53(74).  

In addition to these books, the reference collection at the 

Verplanck laboratory is available. Fish which cannot be identified byIm

pingement personnel are submitted to biologists at the Ve rplanck laboratory 

for identification.
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Quality-control checks include random checks by biologists 

or trained technicians on fish identifications, counts, length and weight mea

surements, and detection of fin clips.  

Instruments used by Impingement personnel are calibrated 

according to manufacturers' recommendations.  

D. WATER QUALITY 

SOPS for all calibration, maintenance, and field procedures are 

available at the Verplanck laboratory to all Water-Quality personnel. In

struments are calibrated on a regular basis according to the manufacturers' 

recommendations.  

1. Model6D Hydrolab Surveyor (Hydrolab Corporation, Austin, Texas) 

This in-situ water-,quality analyzer is used to measure water 

temperature, dissolved- oxygen concentration, pH, and conductivity for fish

eries trawling efforts and standard- station chemistry measurements. To 

insure accuracy of readings, all parameters capable. of measurement by the 

Hydrolab unit are calibrated in the laboratory before field use according to 

procedures presented in the instrument manual and the SOP for the Hydrolab.  

The theoretical oxygen concentrations for saturated distilled water are taken 

from Strickland and Parsons (1968).* 

Z. Model 651S Current Speed and Model 652S Current Direction 
Measuring System (Hydroproducts, SanDiego,. California) 

These are used to measure current speed and direction during 

26-hr studies and other miscellaneous studies- conducted by the Water-Quality 

*A Practical Handbook of Seawater Analysis. Fish. Res. Bd. Can., Bull.  
167. 293 p.
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group. The system is calibrated according to the procedures outlined in 

the instrument manual. While in use, it is calibrated as. deemed necessary.  

3. Weston and.Stack Dissolved Oxygen /Temperature Meter 

This is calibrated aboard the research vessel. Meters are 

calibrated against oxygen- saturated distilled water. before each sampling 

effort, once during., and whenever errors are suspected. Electrodes are 

cleaned and membranes replaced on Monday of each sampling week. Ther

mistors are calibrated at each dissolved- oxygen calibration using a precision 

mercury thermometer. In the lab, the instrument's accuracy iS frequently 

checked during the day. Main tenanc e is conducted on a weekly basis according 

to the manual.  

4. Model 33 Salinity- Conductivity- Temperature Meter (Yellow Springs 

Instrument Company) 

The probe is cleaned with distilled water and checked against 

a sodium chloride solution of known conductivity. Readings from the meter 

and the solution concentration are recorded and filed. This calibration 

occurs at the beginning of each sampling week. Shipboard calibration con

sists of "red lining" the instrument before each sample is read.  

5. Model 175 Porto-matic pH Meter (Instrumentation Laboratories) 

This is calibrated on Monday of each sampling week, during 

which the probe's reference chamber, is flushed with fresh KC1 solution.  

Shi pboard calibration consists of calibration with appropriate buffer before 

use and random calibration throughout the sampling period.
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6. Model PBL pH Meter (Sargent-Welch) 

This is used in the lab to determine the pH of the water sam

ples. The instrument is calibrated daily using buffers of known pH.  

7. Model 31 Conductivity Bridge (Yellow Springs Instrument Company) 

Conductivity is measured in the lab with this meter. The 

accuracy is checked periodically with a Wheatstone bridge as described in 

the manual and is checked weekly against standard solutions of known con

ductivity.  

8. Model Z100A Turbidimeter (Nephelometer) (Hach Chemical Company) 

Turbidity is determined with this instrument, which is standard

ized daily with formazin solutions prepared every other day in the laboratory.
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APPENDIX B 

ICHTHYOPLANKTON SAMPLING GEAR, LABORATORY QUALITY CONTROL', 
AND SAMPLING-SITE SELECTION; FISHERIES GEAR AND DEPLOYMENT 

A. ICHTHYOPLANKTON SAMPLING-GEAR DESCRIPTION 

1. Epibenthic Sled 

The construction of the epibenthic sled wa s primarily of 6061-T6 

aluminum. Two 12. 0-ft x 1. 5-ft (4. 0-in x 0. 46-rn) lengths of 1. 3-in. (3. 2-mm) 

sheet aluminum were bent to form runners. The carriage and support were 

constructed of 1. 5-in. x 1. 5-in. (38-mm x 38-mm) aluminum angle 0. 125-in.  

(3.2-mm) thick, and 1-in. (25-mm) OD aluminum tubing. Drop bars were made 

of 1. 25-in. (32-mm) square tubing. Wire cable [ 0. 375-in. (4. 8-mm)] was 

used for the drop guidesi, with optimal tension being maintained with adjustable 

eyebolts. Nets were fastened to the drop bars with nylon twine and to the drop

guides with 1. 75-in. (44-mm) S hooks. The epibenthic sled was designed to 

sample the water strata 1 to 4 ft (30 to 122 cm) from the bottom. Changing 

mesh sizes- and lengths of the nets attached to the sled carriage permitted the 

collection of different life stages of fishes, from eggs to adults. Incorporation 

of a double trip mechanism allowed collection of either single or multiple sam

ples during each tow. Digital and electronic flowmeters were attached to moni

tor the volume. strained by the net and the relative gear speed through the water.  

During the 1973 ichthyoplankton river survey, the epibenthic sled 

(Figures B-1 and B-2) was rigged to consecutively sample with three nets. The 

mesh sizes increased (505, 1000, 1800, 3000 p) as the sampling season pro

gressed, and the gauze -opening /m outh- opening ratio (open-area ratio)varied 

with the different mesh sizes to maintain an optimum filtration efficiency.  

In the 1974 ichthyoplankton river survey, the epibenthic sled 

(Figures B-3 and B-4) was rigged with a single net. Only the 505-ja mesh net 

with an 8/1 gauz e- opening/ mouth- opening ratio was used. This open-area ratio 

maintained maximum filtration efficiency. Tranter and Smith (1968) stated that 

any conical net made from a modern gauze will filter at more than 85% efficiency
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-THIMBLE WIRE EYE

TOWING EYE,

Figure B-1. Epibenthic Sled Used in 1973 Ichthyoplankton River Survey. Front 
view depicts operation of closing nets.  
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Figure B-2. Side View of Epibenthic Sled Used in 1973
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CLOSING DROP BAR AND 
HALF CL-OSED NET OPENING DROP BAR 

2.0 m

Figure B-3. Front View of Epibenthic Sled Used in 1974
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Figure B-4. Side View of Epibenthic Sled Used in 1974
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if the open-area ratio is greater than 3 and that nets with an open-area ratio 

greater than 5 can filter to 95% efficiency. Nets used in this study with an 

open-area ratio of 8/1 were probably not much more than 95% efficient since 

a mouth-reducing cone was not used.  

During the fall shoals survey, the epibenthic sled was adapted 

for catching larger fishes more effectively. The sled was rigged with a 

3000-J.± mesh net with a modified fyke cod end. This design reduced the water 

velocity through the cod end of the net, increasing survival of the organisms 

caught. In Figure B-5 is a side view of this epibenthic sled and modified net.  

This type of net was used in both 1973 and 1974.

Figure B-5. Epibenthic Sled Used for Collecting Juvenile Fishes in Shoal Areas 
of Hudson River Estuary, 1973 and 1974. Side view shows single 
net and modified fyke cod end.

40
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2. Tucker Trawl 

The frame design of the Tucker trawl was essentially the same 

as that of the sled mouth frame. The top and bottom were constructed of stan

dard 0. 25-in. (6. 5-mm) wall aluminum pipe (75 mm. and 89 mm ID respec

tively). The trawl's drop leads were constructed of 0. 375-in (9. 5-mm) wire 

cable; drop bars were made of steel pipe. The plankton nets were fastened to 

the drop leads with 1. 75-in. (44-mm) S hooks and to the drop bars with nylon 

twine. The mouth frame of the trawl, when sampling, moved through the water 

at a 45 0 angle to the vertical, measured with a wire angle indicator at the junc

tion of the towing wire and boom sheave. Plankton nets mounted to the trawl's 

frame were cut on a bias to maintain a square mouth opening while being towed.  

The Tucker trawl was designed to sample the pelagic zone of the 

water column (i. e. , the open-water areas from the surface to 3 m above the 

bottom of the estuary in depths > 6 in). Since nets can be easily mounted and 

removed from the trawl's frame, modification of mesh sizes and net lengths 

permitted the collection of various species and life stages of aquatic organisms.  

Incorporation of a double trip mechanism permitted collection of single or mul

tiple samples from each tow. Digital and electronic flowmeters were attached 

to monitor the volume strained by the net and the relative gear speed through 

the water, respectively.  

The 1973 ichthyoplankton river survey used two Tucker trawls 

with individual mouth-frame dimensions of 1. 4 mnx 1. 0 m and 2. 8 m x 2. 0 m.  

The smaller trawl, which was used throughout the estuary to sample fish eggs 

and larvae, had an eff ective mouth opening of 1 m 2 and was rigged with three 

505-pi mesh plankton nets; it was stabilized with 59 kg (130 lb) of lead weights 

enclosed in the bottom tube of the frame. The larger trawl had an effective 

mouth opening of 4 m 2 and was also rigged with three plankton nets. Mesh 

sizes were increased from 1800 p to 3000 p during the sampling season. For 

stabilization 141 kg (310 lb) of lead weig hts were enclosed in the bottom tube of
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the frame. Front and side views of the 1-rn2 Tucker trawl used in 1973 are 

presented in Figures B-6 and B-7; except for an increase in the dimensions 

listed, these also represent the 2-rn2 Tucker trawl.  

Only the 1-rn 2 Tucker trawl was used during the 1974 ichthyo

plankton river survey. This trawl was used throughout the estuary to sample 

fish eggs and larvae. It was rigged with a single 505-p mesh plankton net and 

was stabilized with two 55-kg (120-1b) tubes of lead weights enclosed in the 

bottom of the frame. Front and side views of the Tucker trawl used in 1974 

appear in Figures B-8 and B-9.

Figure B-6. Tucker Trawl Used in 1973 Sampling. Front view depicts opera
tion of closing nets.
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Figure B-7. Side View of Trip Release Mechanism and Mounted Electronic 
Flowmeter Attached to Tucker Trawl Used in 1973
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Figure B-8. Tucker Trawl Used in 1974 Sampling. Front view depicts opera
tion of closing net.

f

B-7 services group



DOUBLE TRIPPING 
MEC HAN ISM 505-11 NET FULLY OPE1NED

8.0 m

Figure B-9. Side View of Tucker Trawl Used in 1974 Sampling 

3. Plankton Nets 

Plankton nets of several types were used for sampling through

out 1973 and 1974. The open-area ratio of the nets, the type of gauze, the 

type of weave, and filtration efficiency varied as mesh sizes and mouth open

ings changed. The various nets used during both years are described in 

Table B-1.
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Table B-i1 

Plankton Nets Used in 1973 and 1974 Sampling Prog rams
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Mesh Estimated 
Open- Filtration 

Size Area Efficiency 
Sampling Program (p) Aperture Weave Material Net Design Ratio Modification M% 

1973 Ic hthyoplankton_______________ _______ 

2 
1-rn epibenthic sled 505 Square Plain Nytex Truncated 8 None 95 

pyramid 

1000 Square. Plain Nytex 5..8 None 95 

1800 Square Plain Nytex 6. 1 None 95 

3000 Hexagonal Twist- Knotless 5 None 95 
locking' nylon 
braid 

2- ukrtal 55 Sure Pan Ntx8 Nn 5 

1-rn ZTucker trawl 5805 Square Pla in Nytex 8. None 95+ 

3000 Hexagonal Twist- Knotless 5 None 95 
locking nylon 
braid 

1974 Ic hthyoplankton 

1-rn2 
epibenthic sled 505 Square Plain Nytex 8 None 95+ 

2 
1-rn Tucker trawl 505 Square Plain Nytex 8 None 95+ 

1973 & 1974 Fall Shoals 

1-rn
2 

epibenthic sled 3000 Hexagonal Twist- Knotless Trunc Led 5 Conical fyke 95 to 
locking nylon pyramid cod-end ex -- -fyke
braid tending 7 ft 

beyond net. 100+ 
Dimensions: through 
2-ft diameter fyke 
x 3-ft cylin
der tapering 
by 3-ft 
gradient
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B. LABORATORY QUALITY-CONTROL TECHNIQUES 

During .1974, extensive quality-control proc edures were devel

oped and applied to insure maximum quality of the data generated from the 

ichthyoplankton laboratory picking and identification efforts. These pro cedures 

are described separately in this appendix under the categories of picking and 

identification techniques.  

1. Quality-Control Techniques on Picking Efficiency 

A total of 1576 samples were picked by 54 different individuals 

during the summer and fall of 1974. The individuals'included permanent labo

ratory personnel, temporary personnel employed during the summer months 

(undergraduate students from various local colleges and universities), and 

other temporary personnel employed by other operations groups but given some 

ichthyoplankton laboratory experience before returning to school. The number 

of samples picked per individual, generally a function of the length of time each 

worked in the laboratory, ranged from 1 to 94 samples.  

Throughout the summer and early fall, individuals involved in 

the la boratory work were instructed in standard operating procedures and in

formed of revisions-to these procedures if changes were instituted. Individual 

progress and sample difficulty were continually reviewed, but no sample re

checking was initiated until all 1576 samples. had been completed. Once all the 

samples were picked, a checking process was initiated to determine the accu

racy of the picking effort. At least 5% of the samples completed by each indi

vidual were repicked, and the number of organisms originally found was com

pared to the total number of organisms found following the repicking effort.  

Samples were repicked for Morone eggs and larvae. A sample which was 

repicked was assumed to no longer contain any Morone upon .completion.

B-b 
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The average laboratory accuracy w~.s described as a percentage.  

The formula is as follows: 

NR x 100 =percent laboratory picking accuracy 

where 

N = total number of eggs and larvae originally picked 

R = total number eggs and larvae found in repicks 

The. entire laboratory picking accuracy was found to be 87. 876 for the entire 

year.  

The checking process disclosed that an overall laboratory accu

racy percentage could not be used as a conversion factor, since many individ

uals originally picked all of the Morone they encountered whereas a. few indi

viduals picked less than 50%6 of what was actually in the sample. The initial 

correction process was to repick all of the samples of those individuals who 

were less efficient than the average laboratory accuracy of 87. 8%6.  

Further analysis of results indicated three general categories 

of picking error. The first category included individuals who were consis

tently below average in their picking effort and missed specimens in every 

sample. The second error category included individuals who exceeded overall 

laboratory accuracy but occasionally missed specimens in difficult samples 

(i. e. , samples with many invertebrates, much detritus, etc. ). In these cases, 

individual picking accuracy was sometimes below the laboratory average 

although, in some samples, all organisms were picked accurately. The third 

category of picking error comprised a few individuals who missed some speci

mens in every sample but had picking accuracy equal to or above the overall 

laboratory average. Whenever one of these three types of error was encoun

tered, all of the samples picked by that individual were repicked and the
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additional data added to the original data sheet when warranted. This effort 

necessitated repicking 575 of the 1576 samples worked by the laboratory.  

Upon completion of these samples, the picking effort in the laboratory was 

considerably better than 87. 8% for the year. Since each of the repicked sam

ples checked contained no more ichthyoplankters, the weighted mean picking 

effort for the laboratory personnel was estimated as 97. 4%.  

2. Quality-Control Techniques on Species Identification 

The 1974 picking effort reduced 1576 samples, 1219 of which 

contained organisms that required identification; the remaining samples con

tained no fish eggs or larvae. Identification of the organisms was conducted 

by 15 individuals trained by persons previously experienced in identifying 

Hudson River i chthyo plankton.  

a. Consistency Test 

All current personnel (six) were involved in an identification 

consistency test conducted in mid-October to determine how consistent the 

identifiers were in separating Morone encountered in the samples into white 

perch and striped bass. Morone were selected because of their relative im

portance to the study and because of the difficulty that occurred in distin

guishing these c losely related species, particularly post yolk-sac larvae.  

The consistency test was conducted on specimens ranging from 7. 0 to 

15. 00 mm in total length, since Morone larvae of this size are most difficult 

to separate to species.  

From 1973 samples, 25 specimens were removed and placed 

in serially numbered vials. The specimens were representative of the river 

collections and covered the important size range. Each person examined 

each larva and attempted to identify it using available information. Addition

ally, the identifier recorded the particular reasons for an identification for 

later reference. No identifiers communicated their results until the test wa s 

completed. Each larva remained in the same vial throughout the test.
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Initially, each person made all 25 identifications within a 1-hr 

time limit (fast method); l-'ater,, each person reidentified all 25 specimens Iat 

his leisure (slow method) but 'Without referring to his original results. After 

all identifiers had completed both methods, a group identification (consensus 

method) was conducted. The consensus method" included a rev'ieiiw by all identi

fiers of previous results-and reidentification of each specimen by the group.  

Each person explained his criteria for making a particular identification and 

argued his points With the others. Agreement in this method had to be unan

imous; an individual changed his identification- only when phenotypic charac

ters on the fish. were pointed out. Unanimous agreement was obtained on 24 

out of 25 larvae. The one specimen where unresolved -disagreement occurred 

was deleted from the final analysis of consistency.  

The results of this test were analyzed in two manners. Ini

tially, the total number of fish agreed upon by each identifier for the fast 

method and the slow method was totaled and the sums recorded and then com

pared using the formula: 

x 100 =relative percent individual consistency, 

where 

X sum of individual agreement with other identifiers 

lY largest sum of agreement recorded by individual 
identifiers 

Thus, the relative percent individual consistency was determined (Table B-2).  

This analysis indicated that four of the six identifiers were with 90% consis

tency of each other.
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Table B-2 

Number of Times An Individual Agreed on a Specimen 
Identifie rs, including Relative Percent, Individual

identifier with 

was developed

Relative to Other 
Consistency

The second analysis involved comparing the agreement of each 

the consensus method. A percent agreement with the consensus 

using the formula:

N x% 100 = percent agreement with consensus method

where

N = number of individual fish an identifier had 
in agreement with consensus and 

n = 24; number of fish on which a consensus was 
reached
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Identifier 1 2 3 4 5 6 Y, J~ Rank 

1X 13 11 12 10 13 59 81.9 5 

z13 X 6 12 9 7 47 65.3 6 

11 6 X 12 21 16 66 91.7 4 

412 12 12 X 17 17 70 97.2 2 
U) 

W510 9 2.1 17 X 15 72 100.0 1 

6 13 7 16 17 15 X 68 .94.4 3 

1 X 10 15 12 15 16 68 81.9 5 

z10 X 14 17 8 9 58 69.9 6 

15 14 X 18 18 18 83 100.0 1 

412 17 18 X 16 17 80 96.4 3 
0 

.515 8 18 16 X 22 79 95.2 4 

6 16 9 18 117 2.2 X 82 98..8 2

f-I 0
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Results from both the fast and slow methods we re compared to 

determine a percent agreement with consensus .(Table B-3). This analysis 

indicated not only that five of the six identifiers were relatively consistent in 

individual identification technique, but that a higher percent agreement was 

achieved with the slow method.  

Table B-3 

Individual Percent Agreement with Consensus Method

b. Application of Consistency Test to Actual Laboratory Identification 

Difficulty was encountered in designing and conducting the con

sistency test, since it was not entirely identical to the identification procedures 

used in the laboratory. Rarely was a single post yolk- sac larva of Morone 

encountered in a sampl e. The previou .s ide ntification of a large number of a
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Identifier %Rank 

1 70. 8 4 

6 2 37. 5 6 

3 50- tie 

3 75.0 2 (tie) 

f-- 5 66.6 5 

6 79.1 1 

1 70. 8 4 (tie) 

6 2 45.8 6 
-t 
Q) 3 91.6 1 

4 70.8 4 (tie) 
0 

S5 87.5 2 

6 83. 3 3
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particular speci es in a given sample could influence remaining identifications 

in that sample. Another difference was that, during normal laboratory pro

cedures, identifiers would ask the opinion of others when a particularly diffi

cult specimen was encountered. During identification tests, this discussion 

was not permitted until the consensus method testing procedure was conducted.  

Additionally, the fast method included potential bias, sin ce the identifiers felt 

compelled to finish and could not spend as much time on the difficult specimens 

as they would have normally spent.  

Another test was developed to determine the consistency of 

actual laboratory identification. When. the consistency test was conducted, 9 

of the 15 people involved in ichthyoplankton identification were not available 

and their identifications needed to be checked.  

Initially, there was a random check of 5% of all samples strat-.  

ified by individual identifier. Two of the four individuals found from the rela

tive percent individual consiste ncy data to be above the 90% consistency level 

checked all other persons involved in identification. Neither identifier checked 

his own laboratory work. The original identification of all other persons had to 

be 90% consistent with the reidentification of these two people. Due to the ran

dom selection of samples and the nonrandom distribution of Morone larvae, 

many of the samples selected for checking contained no Morone larvae; as a 

result, the check yielded very little data on the identification ability of some 

individuals. However, based on the consistency test and the additional data 

supplied by the random check, the identifications of the four individuals who 

ranked above 90% in the relative percent individual consistency data were con

sidered acceptable and not subject to further question.  

Another check was conducted by examining the original data 

sheets submitted by individuals whose identifications were still in question.  

Quotas of 5% of the total Morone eggs, yolk-sac larvae, and juveniles and 10% 

of the post yolk-sac larvae were established for reidentification. Again, the
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original identification had to be 90% consistent with the reidentification if the 

work of a questionable identifier was to be considered acceptable. This check 

determined that the identifications of six individuals (including identifier 2 in 

the consistency test) were unacceptable. These six individuals had identified 

a total of 249 samples containing Morone, all of which were reidentified by 

persons who had demonstrated acceptable consistency. The major problem 

encountered was erroneous identification of Morone, but other species (notably.  

yolk-sac darters and post yolk-sac gobies) were sometimes identified as 

Morone. The original data sheets were replaced with the data sheets produced 

from these reidentifications.  

The overall effect of these checks and the subsequent reidentifi

cations was to increase the consistency of Morone identifications made in the 

laboratory. The guidelines established for deciding whether to reidentify an 

individual'.s samples should increase overall laboratory consistency to over 

9 0%.  

C.. 1974 SAMPLING-SITE SELECTION 

The Hudson River estuary between Yonkers and Troy, New 

York, was divided into 12 regions and each region divided into at least two 

depth strata (epibenthic and pelagic zones). Many regions also included a 

shoal zone in which shallow-water areas [depths of :9 20 ft (6 in)] wereacc~es

sible to sampling. Figure B-10 shows a cross section of the estuary in 

which each depth stratum is defined and represented.  

Samples were allotted to particular regions by comb ining the 

calculated volume (m3) of a specific region and its strata with the proportion

ate probability of capturing a particular life stage of striped bass as predicted 

from the 1973 data analysis. Table B-4 defines the various regions, the 

corresponding river miles (kilometers), and the calculated volumes for each 

stratum.

B-17 
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5 (16.4) 

LU 

10 (32.8) 3 
U) 

ZONE: 
S15 (49.2) -1 . Shoal [depths < 20 ft (6 in)] 

2. Epibenthic [bottom 10 ft (3 m) of 

C- 20 (65.6) -depths > 20 ft (6 in)] 

3. Pelagic [above bottom 10 ft (3 mn) 

25 (2.0)- 2of depths > 20 ft (6 m,'] 

Figure B-10. Diagrammatic Cross-Section of Hudson River Estuary 

The frequency of sampling in a particular stratum with a specific 

gear changed as the sampling season progressed. Early in the season, major 

emphasis was placed on sampling the epibenthic zone with the epibenthic sled 

to capture striped bass eggs and yolk-sac larvae. Later, as the striped bass 

developed to early post yolk-sac larvae, increased emphasis was placed on 

sampling the pelagic zone with the Tucker trawl. 'During the period in which 

the post yolk-sac and early juveniles were the predominant life stages, em

phasis was placed on sampling the shoal areas with both the epibenthic sled 

and the Tucker trawl. Throughout the sampling season, all strata were sam

pled with the appropriate gear to monitor the development and movement of 

striped bass during early life stages (from relative catch-per-tow information) 

to insure that emphasis shifts occurred at appropriate times. The numbers 

of samples allocated by region and strata for each period of emphasis appear in 

Tables B-5 through B-8.
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Table B-4 

Volume (m3) for Each Stratum Sampled. in Each Region of Hudson River Estuary 

Strata 

Shoal Zone Epibenthic Zone Pelagic Zone 

[above bottom 10 ft 
River Milesi bottom 10 ft (3 rn) (3 m) of depths s 

Region (inclusive) Ldepth s c Z0 ft (6 in)] of depths >20 ft (6 in)] 20 ft (6 n)]I 

Yonkers 14-23 (22. 4-36. 8) 26, 700, 000 NS;* added to pel. zone 202, 800, 000 

Tappa n Zee 24-33 (38. 4-52.8) 121, 700, 000 61, 900, 000 138, 000, 000 

Croton-Haverstraw 34-38 (54.4-60.8) 53, 900, 000 32, 500, 000 61, 300, 000 

Indian Point 39-46 (62.4-73.6) 12,600, 000 33, 400, 000 162, 300, 000 

West Point 47-55 (75.2-88.0) NS; added to epi. zone 28, 600, 000 178, 800, 000 

Cornwall 56-61 (89.6-97.6) 8, 100, 000 36,800, 000 94, 900, 000 

Poughkeepsie 62-76 (9 9.2-121.6) NS; added to epi. zone 69, 200, 000 229, 000, 000 

Hyde Park 77-85 (123. 2-136. 0) NS; added to epi. zone 34, 300, 000 127, 200, 000 

Kingston 86-93 (137.6-148.8) NS; added to epi.' zone 47, 800, 000 93, 700, 000 

Saugerties 94-106 (150. 4-169. 6) NS; added to epi. zone 63, 100, 000 179, 000, 000 

Catskill 107-124 (171. 2-198. 4) NS; added to epi. zone 76, 800, 000 83,900,000 

Albany 125- 154 (200. 0-224. 0) NS; added to e pi. zone 71, 100, 000 NS; added to- epi. zn 

NS = areas not available for sampling.  

t Numbers in parentheses indicate kilometers

Table B-5

Stratified Sample Allocation Effective April 29, 1974, When 
Was Placed on Sampling Epibenthic Zone

Major Emphasis

Strata 

Region Shoal Z one Epibenthic Zone Pelagic Zone 

Yonkers 2 NS* 9 ___ 

Tappan Zee 10 7 3 

Croton-Haverstraw 5 3 1 

Indian Point 1 4 4 

West Point NS 2 3 

Cornwall 14 2 

Poughkeepsie NS 7 4 

Hyde Park NS 3 2 

Kingston .NS 4 2 

Saugerties NS 4 3 

Catskill NS 5 3 

Albany NS 2NS 

NS =.no areas available for sampling.
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Table B-6

Stratified Sample Allocation Effective May 15, 1974, When Major Emphasis 
Was Placed on Sampling Pelagic Zone 

Strata 

Region Shoal Zone Epibenthic Zone, Pelagic Zone 

Yonkers 2 NS* 5 

Tappan Zee 10 4 5 

Croton-Haverstraw 5 2 2 

Indian Point 3 2 6 

West Point NS 2 5 

C or nwall 22 3 

Poughkeepsie NS 4 7 

Hyde Park NS 2 4 

Kingston NS 2 4 

Saugerties NS 3 7 

Catskill NS 3 3 

Albany NS 2 NS

NS = no areas available for sampling.

Table B-7

Stratified Sample Allocation Effective June 21, 1974, 
Limited to Lower Estuary

When Sampling Was

Strata 

Reg ion Shoal Zone Epibenthic Zone Pelagic Zone 

Yonkers 11 NS* 6 

Tappan Zee 22 3 6 

Croton-Haverstraw 11 3 6 

Indian Point 3 7 11 

West Point NS 6 8 

Cornwall .3 5 3 

Poughkeepsie NS 8 8 

Hyde Park NS 8 6 

Kingston NS 10 3 

Saugerties NS 0 0 

Catskill NS 0 0 

Albany NS 0 DIS 

NS = no areas available for sampling.

40

40
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Table B-8 

Stratified Sample Allocation Effective July 24, 1974, When Major Emphasi s 
Was Placed on Sampling Shoals Zone 

Strata 

Region Shoal Z one Epibenthic Zone Pelagic Zone 

Yonkers 10 NS* 6 

Tappan Zee 20 3 7 

Croton-Haverstraw 10 3 6 

Indian Point 3 7 10 

West Point NS 5 7 

Cornwall 4 4 4 

Poughkeepsie NS 8 9 

Hyde Park NS 7 5 

Kingston NS 8 4 

Saugerties NS 2 3 

Catskill NS 2 2 

Albany NS 2 NS 

NS =no areas available for sampling.  

The specific location of a particular sampling site was selected 

from a random-number table using coordinates of current U. S. Department of 

Commerce navigation charts for the Hudson River. Charts of each river 

region were enclosed in a rectangle in order to plot coordinates. The first 

three digits of the random number determined the ordinant and the la st t wo 

the abscissa. The lower left-hand corner of each regional chart was consid

ered tne origin; trom tEis point, measurements in tentns of centimeters were 

made. Tiiis system provided equitable selection of any point up to 99. 9 cm 

from tile origin along tile vertical axis and 9. 9 cm in length. Two of the 12 

regions were wider than 9. 9 cm. The origin on these two charts was alter

nated between the lower left of the chart and the upper right-hand corners of 

the rectangle to insure that all areas were equally available for selection.: 

Typically, all sampling sites for one gear were selected before progressing 

to the next gear type.
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Depths for Tucker trawl samples were chosen randomly from 

nine equal depth strata from 0. 1 to 0. 9 x total depth. The last digit of the 

random number was used to determine the depth increment sampled. The 

increments varied with the river depth at a particular site [i..e. , at a depth 

of 50 ft (15 in), 2 indicated sampling 10 ft (3 m) below the surface; at 100 ft 

(30 in), 2 indicated sampling 20 ft (6 m) below the surface]. Occasionally, 

a selected site proved unsuitable for sampling: this usually occurred when the 

coordinates selected were outside the sampling area or because of an obstruc

tion listed on the navigation chart. When this occurred, another random num

ber for that stratum was selected. If there was an obstruction not listed on 

the navigation chart and recognizable only in the field (dredging, commercial 

gill nets, duck blinds,' etc.), the sample was collected as close to the desig

nated area as possible and the change recorded on the navigation chart so the 

obstruction could be considered for further reference in selecting sites until 

it had been removed.  

D. FLOWMETER EVALUATION 

In 1974, a test was conducted to determine the factors influenc

ing the performance of new flowmeters under actual sampling conditions.  
2 

Three flowmeters were mounted in the mouths of a 1. 0-in epibenthic sled and 

a 1. 0-mn2 Tucker trawl, as illustrated in Figure B-11, and digital readings 

recorded after each of 24 tows, each of 5-mmn duration, conducted with both 

ge ar (i. e. , 12 tows per gear). Six of the tows for each gear were made in 

shallow water (< 5 in) and six in deep water (> 30 in). Tidal flow effects were 

examined by towing with the tidal flow in 50% of the tows within each gear and.  

depth combination and against tidal flow in the remainder. The resulting ex

perimental design (Table B-9) was a changeover design with a series of Latin 

Squares as further blocks (Li, 1964).
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Table B-9 
Raw Data Used in Flowmeter Calculation

Epibenthic Sled Tucker Trawl 

Depth Position Against Tide With Tide With Tide Against Tide 

Tow No. 1 .2 3 4 5 6 7 8 9 10 11 12 

Flowmeter No. 6 7 8 6 7 8 7 6 8 7 8 6 

A Flowmeter Reading 8387 9851 10326 7845 10672 11338 12704 11525 1253Z 12080 24202 11213 

Flowmeter No. 7 8 6 8 6 7 8 7 6 6 7 8 

> 0m B Flowmeter Reading 8931 10773 10464 7636 11549 10976 12568 11408 12754 12426 24514 11415 

Flowmeter No. 8 6 7 7 8 6 6 8 7 8 6 7 

C Flowmeter Reading 8494 10429 10451 8728 10963 12078 13426 11150 12656 12816 24750 11654 

Tow Total 25812 31053 31241 24209 33184 34392 38698 34083 37942 37322 73466 34282 

Block Total 88106 91785 1110723 1145070 

Tow No. 16 17_ 18 13 14 15 19 20 21 22 23 24 

Flowmeter No. 7 6 8 8 7 6 6 8 7 8 6 7 

A Flowmeter Reading 9370 10804 10164 11740 11002 10920 9890 9311 8071 7597 9331 8978 

Flowmeter No. 6 8 7 6 8 7 7 6 8 7 8 6 

< 5 m B Flowmeter Reading 11590 10726 11191 10578 10975 11437 10767 9963 9286 9069 9261 9572 

Flowmeter No. 8 7 6 7 6 8 8 7 6 6 7 8 

C Flowmeter Reading 11353 10586 11109 10394 21807 10397 10814 9572 9459 9318 9705 9352 

Tow Total 32313 32116 32464 32Z712 43784 32754 31471 28846 26816 25984 28297 27902 

Block Total 96893 109250 87133 82183



1.0 M 

C Figure B-1l. Approximate Position of 

B Flowmeters in Mouth of 

B Net during Flowmeter 

9 1.0 M Te st 

A 

An analysis of the resulting data (Table B-10) yielded the follow

ing conclusions: 

(1) There was no significant difference among flowmeters according 
to the analysis of variance; however, a Friedman analysis of 
variance showed that flowm 'eter 6 ranked higher than 7 which 
ranked higher than 8 (P = 0. 0137). One may conclude that some 
flowmeters yield higher readings than others but that the differ
ences are small. The estimated standard deviation of flow
meters in terms of volume was 1. 55 m 3 /tow which implies that 
flowmeter error is within 2%o of the mean calculated volume 
(306 m 3 in this experiment) 99%6 of the time.  

(2) There was a significant gear-x-depth interaction which means 
that the two gears behaved differently in deep and shallow water 
Flowmeter readings for sled tows were lower in shallow water 
than in deep water, while values for trawl tows were lower in 
deep water than in shallow water (Figure B-12).  

(3) There was no significant difference due to the direction of the 
tow with respect to the tide.  

(4) According to the analysis of variance, there was no significant 
difference due to position in the mouth of the net; however, 
a nonparametric Friedman analysis of variance detected a 
small but significant difference between positions.
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(5) Differences among tows contributed the most variability to the 
flowmeter readings, but this difference could not be attributed 
to depth of tow, type of gear, tow direction with respect to 
tidal flow,'or any combination of these variables. Within this 
experiment, one would expect that 99% of all tows would be 
within 127 m 3 of the mean (306 in 3 ) on the basis of the tow 
va riable.  

Table B-10 

Summary of Analysis of Variance of Flowmeter Experiment 

Source df EffectsF 

Gear G 1 Fixed 0. 90tt 

Depth sample D 1 Fixed 2. litt 

Tow Direction T I Fixed 0. lltt 

G xD 1 7. 44* 

G xT 1 1.21 

D xT 1 1.34 

G x DxT 1 1.35 

Position P 2 Fixed 2.76 

P xD 2 0.83 

P xT 2 0.78 

P xG 2 0.48 

Tow (c) U (c)t 16 Random 13. 4* 

Flowrneter B 2 Random 2. 07 

B xD 2 1.02 

B xT 2. 0.83 

B xG 2 0. 88 

Error 32

t (c) (G, D,T, G xD,Gx T, D xT, G xD xT) 
14 Approximate ratio based on EMS (Scheffe', H., 1959) 

* P<0. 05 
* P< 0. 01 

***P < 0. 001
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Figure B- 12. Gear /Sample -Depth Interaction

B-26 
services group

B-26 services group



E. FISHERIES GEAR AND DEPLOYMENT 

The following presents the specifications of each. type of gear 

and the standard procedures for deployment.

Description Method

Beach Seines

50-ft (15. 2-rn) beach seine 
50 ft x 4 ft (.15. 2 m x 1..2 m) 
0. 125-in. (3. 2-mm) mesh

100-ft (30. 5-rn) beach seine 
Wings: 40 ft x 8 ft (12. 2 m x2. 4m) 

0. 375-in. (9. 5-mm) mesh 
Bag: 20 ft x 10 ft (6.1 mx 3.0 m) 

0. 25-in (6. 4-mm) mesh 
Tow line: 16 ft (4. 9 m) 

200-ft beach seine 
Wings: 90 ft x 12 ft (27. 4 m x 3. 7 m) 

0. 375.-in. (9. 5-mm) mesh 
Bag: 20 ft x 15 ft (6.1 mx 4.6 m) 

0. 25-in. (6. 4-mm) mesh 
Tow line: tow, 16 ft (4. 9 mm) 

ha ul, 10 0 ft (3 0. 5 m)

Tow

(1) Set parallel to shore, no more than 
100 ft (30. 5 m) from shoreline, at 
depth no greater than 3 ft (0. 9 in).  

(2) Walk seine to shore.  

(3) Collect sample and record catch 
data and water-quality parameters 
as well as distance from shore and 
depth at which seine was set.  

(1) Set perpendicular to shore.  

(2) Wit h one end held in place on shore, 
tow other end to beach, forming 
semicircle.  

(3) Collect sample and record catch 
Sdata and water-quality paramete rs.

(1) Set perpendicular to shore.  

(2) With one end held in place on shore, 
tow other end to beach, forming 
semicircle.  

(3) Collect sample and record data and 
water-quality parameters.
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Description

Haul

Trap Nets 

3-ft x 6-ft (0. 9-in x 1. 8-in) box, 
50-ft (15. 2-in) lead, 20-ft (66. 1 -mm) 
wings [10. 375-in. (9. 5-mm) mesh; 
4-in. (0. 1-in) mouth]

4-ft x 8-ft (l. 2-rn x 2. 4-rn) box, 
50-ft (15. 2-in) wings [box, 0. 5-in.  
(12. 7-in) mesh; wings, 2-in.  
(5O. 8-mm) mesh; 4-in. (0. 1-in) 
mouth]

(1) Set parallel to shore no more than 
100 ft (30. 5 m) from shoreline.  

(2) Haul seine to shore.  

(3) Collect sample and record catch 
data and water- quality parameters.  

(1) Set trap at shallow-water site at 
depth sufficient to submerge trap 

(2) Set lead anchor and float, paying out 
lead perpendicular to expected pat
terns of fish movement.  

(3) Set anchors and floats of wings on 
each side of lead.  

(4) Lay trap, set back anchor and float.  

(5) Stretch lead and wings until net is 
taut and in proper position.  

(6) To tend, pull trap alongside boat, 
open zipper, and remove fish with 
dip net.  

(7) Record catch data and water-quality 
parameters.  

(1) Set trap at shallow-water site at 
depth sufficient to submerge trap.  

(2) Set anchors and floats of wings.  

(3) Lay trap, set back anchor and 
float.  

(4) Stretch wings until net is taut and in 
proper position.  

(5) To tend, p ull trap alongside boat, 
open zipper, and remove fish with 
dip net.  

(6) Record catch data and water-quality 
parameters.
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Description Mto

3-ft x 6-ft (0. 9-rn x 1. 8-rn) box; 
double fyke with 4-in. (0. 1-rn) 
mouth; four 6-ft (1. 8-rn) lengths 
reinforced by steel rods

Gill Nets

300 ft x 8 ft (91. 5 m x 2. 4 rn) [3-in.  
(76. 2-mm) bar mesh-]

3 00 ft x 12Z ft (9 1. 5 m x 3.7 rn) 
[4-in. (10. 0-rn) bar mesh] 

Bottom and Surface Trawls 

Bottom-trawl deployment

(1) Set traps from shore where depths 
are 4 to 30 ft (1. 2 to 9.1 m) at low 
slack tide.  

(2) Lower trap into water by wire rope 
attached to bridle.  

(3) After trap is set parallel to shore, 
attach wire rope to solid structure.  

(4) To tend, pull trap from shore, open 
zipper, and remove fish with dip net.  

(5) Record catch data and water-qual ity 
parameters.  

(1) Set net perpendicular to expected 
patterns of fish movement in 8 to 
20 ft (2. 4 to 6. 1 m) of water.  

(Z) Set anchor and float at starting 
point; back boat slowly, paying out 
float and lead line. Drop s .econd 
anchor and float when net is set.  

(1) Set as above except at depths of 1Z 
to 20 ft (3. 7 to 6. 1 in).

(1) Interregional trawl survey - __ 

(a) Before deployment, tie off cod 
end of otter-type bottom trawl 
(see bottom-trawl dimensions) 
as well as end of cod-end cover 
(see bottom-trawl dimensions).  

(b) Tow in stern-trawling manner 
with doors meas 'uring 2. 5 ft x 
4 ft (0. 8 m*x 1. 2 m) against tide.  
at speed of 1. 3 rn/sec for 5 min.
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F10 

Description Method0 

(c) While towihg, maintain minimum 
3/1 cable length/depth ratio.  
Determine water-quality para
meters during tow.  

(d) After completing tow, remove 
sample from cod-end cover and 
record catch data.  

(e) Untie cod end of trawl, remove 
sample, and record catch data.  

(2) Standard- station trawl survey 

(a) Tow otter-type bottom trawl in a 
stern-trawling manner (see bot
tom-trawl dimensions) 'With doors 
measuring 1. 25 ft x 2. 5 ft (0. 4 m 
x 0. 8 m) against tide at speed of 
1. 0 in/sec for 10 min.  

(b) While towing, maintain 4/1 cable 
length/depth ratio. Determine 
water-quality parameters during 
tow.  

(c) After completing tow, remove 
sample from trawl, preserve in 
10% formalin, and return to lab
oratory for analysis.  

()On day preceding or following 
standard- station bottom trawls, 
collect sample at same stations 
in same manner but with liner 
(see bottom-trawl dimensions) 
inserted in trawl. Determine 
water-quality parameters during 
tow. After completing tow, re
move sample from liner, pre
serve in 10% formalin, and return 
to laboratory for analysis.
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Description Mto

Surface -trawl deployment

Bottom-Trawl 
Dimensions

(1) Station two boats approximately 
150 ft (45. 7 m) apart, with 100-ft 
(33. 3-rn) tow lines attached to 
modified midwater trawl (see sur
face-trawl dimensions); tow lines 
form angle of approximately 45 0 to 
length of trawl body.  

(2) Tow against tide at speed of 1. 0 
rn/sec for 10 min. Determine 
water-quality parameters during 
tow.  

(3) After completing tow, remove sam
ple from trawl, preserve in 1076 
formalin, and return to laboratory 
for analysis.

and Surface-Trawl

Total length 

1-ead rope 
Length 
Diameter 
Material 

Head r op e float 
Size

Bottom Trawl 

13. 5 m (44. 3 ft) 

7. 8 m (2 5. 6 ft) 
1 cm (0. 4 in.) 
Nylon

4 cmx 8 
x 3. 2 in.  
6 
Spongex

Number 
Material

cm (1. 6 in.

Surface Trawl 

15 m (49. 2 ft) 

5. 3 m (17. 4 ft) 
1 cm (0. 4 in.) 
Nylon 

12 cm x 14 -cm (4.-74n.-
x 5. 5 in.)

Spong ex

Spreader Bar 
Length

Diameter

3. 28 mn x 33 mm (10 ft 
x 1.2Z in.  
16 cm x 40 cm. (6. 3 in.  
x 15. 7 in.) 

16 cm x 40 cm (6.3 in.  
x 15. 7 in.)

Spreader Bar Float 
Size

Number 
Material Spongex
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BottomTrawlSurface Trawl

Foot rope 
Length 
Diameter 
Material 
We ights 

First section 
Length 
Mesh (stretch) 

Second section 
Length 
Mesh (stretch) 

Third section 
Length 
Mesh (stretch) 

Fourth section 
Length 
Mesh (stretch) 

Cod end 
Length 
Mesh (stretch)

Liner mesh (stretch) 

Trawl doors 
Standard station 

I nterregional 

Cod-end cover 
Length 
Mesh (stretch) 

Chafing cloth

9. 3 m (3 0. 5 ft) 
1 cm (0. 4 in.) 
Nylon 
13. 2 m (43. 3 ft) of 
0. 6-cm (0.2-in.) 
galvanized chain 

10 m (32. 8 ft) 
3. 8 cm (1.5 in.)

3. 5 m (11. 5 
3.2Z cm (1. 3

ft) 
in.)

5. 3 m (17. 4 ft) 
1 cm (0. 4 in.) 
Nylon 
38-9 link tickler chains 
of 0. 6-cm (0. 2-in. ) gal
vanized chain 

2. 1 m (6. 9 ft) 
4. 3 cm (1. 7 in.)

3. 3 m (10. 8 ft) 
3. 5 cm (1. 4 in.) 

3. 0 m (9. 8 ft) 
3. 0 cm (1. 2 in.) 

3. 7 m (12. 1 ft) 
2. 5 cm (1. 0 in.) 

2. 9 m (9. 5 ft) 
4 mm (0. 2 in.)

1. 6 cm (0. 6 in.) 

0. 4 m x 0. 8 m 
(1. 25 ft x 2. 5 ft) 
0. 8 m x 1. 2 m 
(2. 5 ft x 4. 0 ft) 

6. 7 m (22. 0 ft) 
6 mm (0. 2 in.) 

3 ma x 6. 7 m 
(9 .8 ft x 22. 0 ft)
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Table C- I 

Code Descriptions Used in Summary Descriptions of Hudson River 
Ecological Survey Data Base 

Gear Codes Deployment Codes Sampling-Frequency Codes 

1 -0.5-rn conical plankton net 31 - anchored to buoy line 51 - daily 

2 = 1.0-rn conical plankton net 32 - towed for 20 min 52 = twice weekly 

3 = 1.0-rn
2 

Tucker trawl 33 = towed for 10 min 53 = weekly 

4 = 2.0-rn
2 

Tucker trawl 34 = towed for 5 rnin, 54 = biweekly 

5 = 1.0-rn
2 

epibenthic sled occasional 2-rnin tow 55 = monthly 

6 =small bottom trawl on runners 35 =towed for 5 rnin 56 = irregular 

7 = 25-ft (8-rn) beach seine primarily, but 36 = towed for 7 min 57 = day only 

also 10-ft (3-rn) and 60-ft (18-rn) seines 37 = pulled parallel to shore 58 = night only 

8 = 50-ft (15-rn) beach seine 38 = pulled perpendicular to shore 59 = day and night 

9 = 75-ft (23-rn) beach seine 39 = anchored 

10 = 100-ft (30-rn) beach seine 40 = drifted 

11 - 200-ft (61-rn) beach seine 42 = sediment sample 

12 = 25-ft (8-rn) serniballoon bottom trawl; 

0.5-in. (1.3-cm) liner 

13 = 25-fr (8-n) serniballoon bottom trawl; 
no liner 

14 = 25-ft (8-rn) surface trawl; liner 

15 = 25-ft (8-rn) surface trawl; no liner 

16 = 16-ft x 16-ft (5-rn x 5-rn) modified 
midwater trawl 

17 = box traps (several sizes) 

18 = gill nets (several sizes) 

19 - several sizes of beach seines, gill nets, 
traps nets, minnow traps 

20 = 25-ft (8-rn) semiballoon bottom trawl; 
0.25-in. (0.6-cm) liner 

21 = artificial substrate samplers 

22 = Thorson jars 

23 = Emory bottom dredge 

24 = 0.5-rn
2 

epibenthic sled 

25 = small biological dredge 

26 = Petersen bottom dredge 

27 = Phieger gravity corer
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Table C- 2 

Summary Description of Hudson River Ichthyoplankton Ecological 
Survey Data Base*

Region 
of Months Sampled Sampling

River Gear Deployment Frequency 
Study Year (river mile)t Code Code J F M A M J J A S 0 N D Code 

Rathjen and 1 955. 14-124 1,6 31,32 X x 53 
Miller (23-200) 

Hudson River 1966 34-124 1 31 X x x x 52,53,57 
Fisheries (55-200) 

Investigations 1967 45-103 1 33 x x x x 52,53,59 
.(HRFI) (72-166) 

1968 56-57 1 313 x x X X 51,59 
(90-92) 

Raytheon 1969 35-47 1 33 x x x x x x 55,57 
(RAY) (56-76) 

1970 35-47 1 33 Xx x x xx x xx 53,54,59 
(56-76) 

Texas 1972 31-35 1,2 33 x x x x x xx 54,59 
Instruments (50-56) 

(TI) 1973 17-140 3,4,5 34 x X x x x 53,59 

(27-225) 

1973 12-70 5 35 x x x x 53,58 

(19-113) 

1974- 14-143 3,5 35 X x x x x 53,59 
(23-230) 

1974 14-76 5 35 Xx x xx 53,59 
(23-122) 

*For more specific details, refer to study reports listed in Literature Cited, Section IX.  

t Numbers in parentheses indicate kilometers.
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Table C-3 

Summary Description of Hudson River Fisheries Ecological Survey Data Base* 

Region 

of Months Sampled Sampling 

River Gear Deployment Frequency 

Study Year (river miles)t Code Code J F M A M4.J J A S 0 N D Code 

New York '1936 22-117. 19 NR+ X X xX X x NR,59 

Conservation (35-188) 

Department 
Survey of the 
Lower Hudson 

Watershed 

Rathjen 1955 14-124 7 MR x x x 54,49 

and (23-200) 
Miller 

New York 1964 23-76 8 37 x x x 53,57 

University (37-122) 

(NYU) 1965 27-87 8 37 x x 54,47 

(43-140) 

1966 27-105 8 37 x x x 53,57 

(43-169 

1967 27-96 8 37 x x x 53,57 

(43-154) 

1968 27-105 8 37 x x x 53,57 

(43-169) 

1968 40-41 8 37 xx x xxx x xx 55,57 

(64-66) 

1969 40-87 8 37 x x x x xx .55,57 

(64-140) 

Hudson River 1965 56-58 9 37 x x x 53,57 

Fisheries (90-93) 

Investigation 1965 56-57 12,15,16 33 x x 53,57 
(HRFI) (90-92) 

1966 56-58 12,15,16 33 x x x x x 53,57 

(90-93) 

1966 35-125 9 37 x x x x x 53,57 

(56-201) 

1967 35-125 9 37 x x x 53,59 

(56-201) 

1967 43-68 12,15,16 33 x x x 53,54,59 

(69-109) 

1968 17-132 9 37 x x x x 54,47 

(27-212) 

1968 17-132 12,15,16 33 x x x x 53,59 

(27-212)

*For more specific details, refer to study reports listed 

tNumbers in parentheses indicate kilometers.  

f NR = not reported.

in Literature Cited. Section IX.
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Table C-3 (Gontd)

Reg ion 

of Months Sampled Sampling 
Riveri Gear Deployment Frequency 

Study Year (river mile)t Code Code J F M A M JJ. A S O N D Code

"x x xx xx 53,55,59 

"x xx xxx. 53,55,59 

x x x x x 54,55,59 

" x x x x 53,54,55,59 

"x x xx 56,59 

x 56.59

Raytheon 
(RAY)

35-47 
(56-7 6) 

35-47 
(56-76) 

35-47 
(56-7 6) 

35-47 
(56-7 6) 

42 
(68) 

42 
(68) 

32-59 
(51-9 5) 

30-58 
(48-93) 

36-61 
(58-98) 

36-61 
(58-98) 

12-153 
(19-246) 

12-153 
(19-246) 

35-47 
(56-76) 

40-43) 
(64-69) 

12-62 
(19-100) 

36-61 
(58-98) 

36-61 
(58-98) 

12-153 
(19-246) 

12-153 
(19-246) 

40-43 
(64-69) 

12-62 
(19-100) 

25-91 
(40-146) 

36-61 
(58-98)

9,10 

13,16,23 

17 

18 

8 

10 

11 

13,16 

13 

17 

18 

10 

11 

12,13,16 

20 

17 

18

53,54,59 

53,54,59 

56,.59 

56,59 

54,59 

53,54,59 

56,57 

54,57 

54,57 

56,59 

56, 9 

53,54,59 

56i57 

54,57 

54,57 

56,59 

56,59

*For more specific details, refer to study reports 
*t Number in parentheses indicate kilometers.  
4NR = not reported.

listed in Literature Cited, Section IX.
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x xx 

xx x xxXx x x 

xx x

Texas 
Instruments 

(TI)

9,10 

12,16 

10 

12,16 

17 

18

38 

33,36 

38 

36 

39 

40

x x

x x 

xx x 

x

xx x xxx xx x 

x xx x xxxx X 

xx x xxx xx x

x x 

x xx x xx 

x xx x 

x xx Xx x 

x xx xx x 

x x xxx x

Xx x 

x 

xx x

x xx x xx 

x xx xx x 

x xxXx x 

x xx x
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Table C-4 

Sumnmary Description of Hudson River Invertebrate Ecological Survey Data Base* 

Region 
of Months Sampled Sampling 

River Gear Deployment Frequency 
Study Year (river mile)t Code Code J F M A M J J A S 0 N D Code 

Raytheon 1969 35-47 1 33 x x x x x x 55,57 
(RAY) (56-76) 

1969 38-45 21,22 39 x x x x x 55,59 
(61-72) 

1969 35-47 24 42 x x x x x 55,57 
(56-76) 

1970 35-47 1 33 x xx xx x xx xx 53,54,55,59 
(56-7 6) 

1970 38-45 21,22 39 x x xx xx x xx 55,59 
(61-72) 

1970 35-47 24 42 x xx xx x xx 55,57 
(56-7 6) 

Texas 1972 31-43 21,29,27 42 x x xx xXx xx 55,57 
Instruments (50-69) 26,28 

(T)1972 31-35 1,2 33 x xx x xx x x 54,49 

(50-56) 

1973 41-58 27,21,25 42 x x xx xx x xx 55,57 
(66-93) 

1974 41-58 27,21, 42 xxxXx x x xx 55,57 
(66-93) 25,1

*For more specific details, refer to study reports listed 

*1Numbers in parentheses indicate kilometers.

in Literature Cited, Section IX.
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Table C-5 

Summary Description of Hudson River Ichthyoplankton, Fiasheries and 
Invertebrate Ecological Survey Data Base* 

Sampling 
River Region Frequency Gear or Type 

Sampling Location (River Mile) Year Months Sampled Code of Data 

Albany Power Station 142 (2 2 7 )t 1970 Jul -Oct 56 (12 times) Gill net (fish) 

Albany Power Station 142 (227) 1970 Aug -Oct 56 (11 times) Phyto-, aooplankton 

Albany Power Station 142 (227) 1970 Aug -Oct 56 (23 times) Dredge (benthos) 

Kingston (Terry brick 95 (152) 1970 Jul, Aug 53 Gill net, seine (fish) 
yard) 

Cruger Island 99 (158) 1970 Undetermined 60 Gill net, seine (fish) 

Greene Point 110.4 (177) 1970 Undetermined 60 Gill net, seine (fish) 

Greene Point 110.4 (177) 1970 Undetermined 53 Dredge (benthos) 

Greene Point 110.4 (177) 1970 Undetermined 53 Phyto.. zooplankton 

Bowline Point 37.5 (60) 1970 Jun 53 (2 times) Dredge (benthos) 

Bowline Point 37.5 (60) 1970 Jul - Oct 55 (3 times) Dredge (benthos) 

Bowline Point 37.5 (60) 1970 Jun 53 (2 times) Gill net (fish) 

Bowline Point 37.5 (60) 1970 Jul - Oct 53 Gill net (fish) 

Bowline Point 37. 5 (60) 1970 Jun - Oct 53 (2 times) Phyto-, zoo-, ichtliyoplankton 

Bowline Point 37.5 (60) 1970 Jul, Aug 53 Phyto-. zoo-, ichthyoplankton 

Bowline Point 37.5 (60) 1970 Sep. Oct 54 Phyto -, zoo-,' ichthyoplankton 

Lovett Point 42 (67) 1970 Jun - Oct 53 (2 times) Seine (fish) 

Lovett Point 42 (67) 1970 Jun - Oct 53 Mud scap (be nthos) 

Kingston 94-96 1971 Undetermined 61 Phyto-, zoo-, ichthyoplankton 
(150-154) 

Kingston 94-96 1971 Fall-Winter 54 Grab (benthos) 
(150-154) 

Kingston 95 (151) 1971 M~ay Doc 54, 55 Trawl, seine, gill net, fyke 
net (fish) 

Kingston 95 (151) 1971 May -Aug 55 Ichthyoplankton 

Roseton/Danskarnmer 63-68 1971 Aug 55 Phytoplankton and 
(101-109) zooplankton 

Roseton/Danskamrner 63-68 1971 Oct 54 Phyto-, zooplankton 
(10 1-109) 

Roseton/Danskammer 63-68 1971 Nov, Dec 55 Phyto-, zooplankto-ni 
(10 1-109) 

Roseton/Danskanmer "'8 (109) 1971 May 55 (3 times) Ichthyopiankton 

Roseton/Danskarnimer 66-68 1971 Oct -Dec 55 Grab (benthos) 
(105- 109) 

Roseton/Danskammier 65-68 1971 May -Dec 55 Seine, trawl, gill net (fish) 
(104-109) 

*Generated information supplied to Texas Instruments by Lawler, Matusky, and Skeilly Engineers (QLM Laboratories, 
Inc.) on June 30, 1975. For more specific details, refer to study reports listed in Literature Cited, Section IX.  

tNumbers in parentheses represent kilometer.
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Table C-5 (Contd)

Sampling 
River Region Frequency Gear or Type 

Sampling Location (River Mile) Year Months Sampled Code of Data

Bowline Pond 

Bowline Pond Inlet 

Middle of Bowline Pond 

Bowline (pond) 

Bowline (river) 

Bowline Power Station 

Roseton/Danskammer 

Roseton/Danskammer 

Roseton/Danskammer 

Ros eton/ Danskarmner 

Bowline Bay 

Bowline Intake- Discharge 

Bowline (river transects) 

Bowline (river) 

Croton Point-Green Flats 

Bowline Pond, Bowline 
River, Lovett 

Bowline/Lovett 

Bowline Point 

Bowline Intake- Discharge 

Bowline/Lovett 

Roseton/Danskammer 
vicinity 

Rose ton/Danskamme r 

Roseton/Danskarner 

Roseton/Danskamxner

37 (59 ), 

35-43 
(5 6-69) 

35-43 
(56-69) 

36-39 
(58-62) 

3 6-39 
(58-62) 

36-39 
(58-6 2) 

63-68 
(101-109) 

66-68 
(105- 109) 

65-68 
(104-109) 

65-66 
(104-105) 

37 (59) 

37 (59) 

35-43 
(56-69) 

34-110 
(54-177) 

37.5 (60) 

36-42 
(58-6 7) 

62-68 
(99- 109) 

62-68 
(99- 109) 

6 2-68 
(99- 109) 

6 2-68 
(99- 109)

1971 

1971 

1971 

1971 

1971 

1971 

1972 

1972 

1972 

1972 

1972 

1972 

1972 

1972 

1972 

1973 

1973 

1973 

1973 

1973 

1973 

1973 

1973 

1973

Apr - Dec

Jun 

Aug 

May 

Jon, Aug 

Apr, May, Jun, Aug 

May, Jun, Aug 
Jul - Oct 

Jun, Aug, Oct, Dec 

Apr, Sep, Dec 

May -Sep 

Apr -Dec 

Apr -Dec 

May, Jul - Oct 

May, Aug, Oct, Dec 

May -Aug 

Jun -Dec 

Jan-Mar, 
May-Dec 

Jan -Dec 

Jun -Oct 

10ay, Nov, Dec 

Jun -Aug 

Mar -Dec 

May -Dec 

Jun -Dec 

Mar -Aug

56 

55 

55 

55 

55 (5 times) 

55 

55 
54 

55 

55 

54, 55, 56 

56 

56 

55, 62 

56 

56 

55 

56 

54 
55 

56 

Seasonal 

55 

55 

62 
24-hr periods, 
every other wk

Seine, surface trawl, gill 
net (fish) 

Zooplankton

Juday plankton det 
(phytoplankton) 

Eckman dredge (benthos) 

Be ntho s 

Fish larvae 

Phytoplankton and 
zooplankton 

Grab (benthos) 

Seine, trawl, gill net (fish) 

Seine, trawl, gill net (fish) 

Bottom trawl, (fish) 

Bottom trawl, surface trawl 
(fish) 

Wisconsin plankton net 
(plankton) 

Ponar grab (benthos) 

Entrainment, plankton nets 

Ponar grab (benthos) 

Seine, surface and bottom 
trawl, floating gill net (fish) 

Traveling screens 

Phytoplankton 
Phytoplankton 

0. 5-in dia and I-in Hensen 
nets (macrozooplankton and 
ichthyoplankton) 

Otter trawl, beach seine, gill 
nets, fyke nets, frame nets (fish) 

Wisconsin net (phytoplankton) 

Ponar dredge (benthos) 

Hensen net (larvae)

'Numbers in parentheses represent kilometer.
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WATER-QUALITY HISTORICAL DATA 
FOR HUDSON RIVER ESTUARY 

Data illustrating spatial and temporal trends in key water

quality variables for the Hudson River estuary are presented. Data sources 

are discussed in Sections III and V of Volume I.  

Freshwater releases were measured at Green Island Dam near 

Troy, New York. Water -temperature variables were -measured in the Peekskill 

or Poughkeepsie, New York, areas; salinity- related variables were measured 

in the Peekskill area. Tidal amplitudes represent data for the river in the 

Peekskill area. Saltfront positions (defined as 300 iimhos/cm conductivity) 

were calculated using the equation 

M s -17.33 (lnU 5) + 25. 59/A 4+ 78.17 

where

M = saltfront position in river miles 
sabove Battery (300 1 ±mhos/cm 

@ 25 0 G) at time t days 

U 5= freshwater release (thousands cfs) 
at time (t) - 5 days 

A =tidal amplitude (ft) at Indian Point 
4 at time (t) - 4 days

G-9 
services group
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Figure C-i. Temporal Distribution of Freshwater Release, Water 
Temperature, Saltfront Position, Conductivity, and 
Tidal Amplitude in 1965.  
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Figure C-2. Temporal Distribution of Freshwater Release, Water 
Temperature, Saltfront Position, Conductivity, and 
Tidal Amplitude in 1966
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Figure C-3. Temporal Distribution of Freshwater Release, Water 
Temperature, Saltfront Position, Conductivity, and 
Tidal Amplitude in 1967
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Figure C-6. Temporal Distribution of Freshwater Release, Water 
Temperature, Saltfront Position, Conductivity, and 
Tidal Amplitude in 1970 0
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Figure C-7.  
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Temperature, Saltfront Position, Conductivity, and 
Tidal Amplitude in 1973 
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APPENDIX D 

DENSITIES, CATCH PER UNIT EFFORTS, 
AND STANDING CROPS
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METHODS AND FORMULAS FOR COMPUTATION OF 
.SPATIO TEMPORAL DISTRIBUTION AND ABUNDANCE 

A. ICH THYOP LANK TON, 1973 (DAY AND NIGHT SAMPLES) 

1. Geographical Region Density Estimates 

A density estimate (di) by life stage for ichthyoplankton captured 

in each tow was calculated for biweekly intervals in 1973 as follows: 

C.  
d.  

where 

C. sum of number 'of ichthyoplankton organisms 
(eggs, larvae, etc. ) captured in the ith subsample 

V. =sum of volumes (in 3 ) of water strained in 
'ith subsample 

When two or three net tows were taken sequentially in the same 

stratum in the same region, the data for the two or three tows were combined 

to form one sample. An estimate of the mean density (dk in each stratum (K) 

within a geographical region was calculated by: 

di 
d 

k n 

where 

n =number of samples taken in stratum 

The variance of the mean density was calculated as: 

2 

S 
d k n(n- 1) 

The volume of water in the Hudson River for each 1-mi segment, 

from river mile 14-140 (km 22-Z24) and for three strata within each mile was

services groupD-3



calculated from the surface area and depths recorded on United States Geo

logical Survey (USGS) maps of the river. (In the analyses, the shoal and bottom 

strata were combined into the bottom stratum. ) A polar planimeter was used 

to integrate over the irregular shoreline boundaries and estimate (in hectares) 

the total surface area of each mile segment. A grid was placed over each seg

ment, and the number of units at each recorded river depth was tabulated.  

Depths, number of units at each depth, and surface hectares were recorded for 

each river mile. Volume (Vi) in cubic meters for each river segment was com

puted as follows: 

A.  
V. =--IZn. d.  

1. n. j 3 

where 

i = river -mile segment, 14 :!i :g140 

n. = total number of units tabulated in i th segment 

A. = area (in hectares) of ith segment 

j =depth index as recorded on USGS map 

d.i = depth of jth recorded depth 

n. = number of grid units counted for d..; En.. = n 

The volume of water strained by each ichthyoplankton net tow 

in 1973 was examined for abnormally high or low values prior to using the 

catch data in the density calculations. Each tow was metered to measure the 

volume sampled in cubic meters. Occasional flowmeter readings were erratic 

due to meter clogging, malfunction, or damage. From the observed readings 

given the net opening, tow speed, and-average duration - volumes for standard 

5-mmn tows were considered to be valid only between 100 and 1000 in
3 . Tows 

with calculated volumes outside this range were considered outliers, and the 

average volume of valid tows (between 100 and 1000 in 3 ) was substituted for the 

outlier subsample volume. Variation in volume measurements contributes to 

variation in density estimates; however, calculated mean volume sampled is

D-4 services group



probably close tothe true, mean volume samples, and bias. in density estimates 

due to volume measured is probably minimal. The mean uncorrected flow

meter readings (by gear and weekly survey) and associated standard-error 

(SE) calculations (Table VI-6) indicate a 0. 95 probability of the mean flow

meter readings for a river run varying <2076.  

Geographical re gion density e stimates (d r) and the estimated 

variances (Sd were calculated from the strata densities (dk by the following 

formulas: 

EV d 

d =k kk 
r E 

k k 

and 

2 (v )Z2 

where 

V k= river volume (in 3 ) of the kth stratum 

V = sum of volumes (E Vi) of river-mile segments 
rwithin rth geographical region (Volume I; 

Table VI-5) 

2. Geographical Region Standing- Crop Estimates 

In 1973, for biweekly intervals in six geographical regions, 

ichthyoplankton standing crops by-'life stage were estimated from the weighted 

mean densities of bottom and channel strata. Standing-crop estimates in each 

geographical region (N )and the variances of the standing crops (SN were 
rN 

calculated as follows:r 

N EV d' 
r k k k 

2 2 2 
S =EV S 
Nr k k dk
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A standing--crop estimate for the entire river (N) and the4 

associated variance (S 2) were calculated as follows: 

N=Z 

r r 

2 2 

where 

S z E S 
N r k N k 

3. Plant Region Standing-Crop Estimates 

Plant region standing crops (N )are based on a volumetric 
p 

proportion of the standing-crop estimates for the adjacent geographical regions 

as follows: 

N =rPV N 
P r r r 

where 

PV r= proportion of total volume in geographical 
region r contained in plant region p 

N r= standing-crop estimate for geographic 
region r contained in plant region p 

The associated variance (S z ) was calculated from the relationship: 
P 

2 22z 
S 2 PV S 

N pr r Nr 

where 

S 2 variance of the standing-crop estimate for 
Np the geographical region r contained in plant 

region p
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B., ICHTHYOPLANKTON, 1974 

The density and standing-crop analyses did not include 117 
3 

ichthyoplankton samples taken in 1974 with volumes of water strained <97 m 
3 

or 517 m . A total of 2502 samples were taken. Exclusion criteria were de

fined as one standard deviation (210 in 3 ) above and below the mean volume of 

all 5- mm tows taken in 1974 (mean =307 mn3 , n = 2502). The frequency dis

tribution of 1974 sample volume strained is illustrated below:

200 -

200 300 400 

SAM~PLE VOLUME STRAINED (mi
3
)

N - 2502

500 - 600 700 800

3.  
Distribution of Sample Volume Strained (m) 
for 1974 Ic-hthyoplankton Tows (n =250.2)
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1. Geographical Region - OPLIE 

Beach- seine CPLTE values were calculated as follows: 

~C.  

n 

where 

C. number of individuals caught in each tow 
taken during the ith time interval' 

n =total number of tows taken during ith 

time interval 

The variance of CPUE (SCPE was calculated by the equation 

E(C. CPUE) 2 

S2 n_ __ _ 

SCPTE - n( 1) 

Bottom-trawl CPUE values were calculated as follows: 

CPTJE =T_ 
n 

where 

C. = number of individuals taken in each tow 
Iduring ith time interval 

n = total number of tows made in ith time interval 

C. was multiplied by FT (a constant) to provide comparability of the inter
I1 

regional trawl CPTJEs with the standard- station CPIJEs. The derivation of 

F Tis as follows: 

" Interregional trawl tows had a 5-mmn (300 sec) 
duration at a tow speed of 1. 3 in/sec or 390 in/tow 

" Standard-station tra .wl tows had alO0-min (600 
sec) duration at a tow speed of 1. 0 in/sec or 
600 in/tow
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Therefore, -to make the interregional and standard- station bottom-trawl, 

catches comparable, interregional trawl catches were multipled by 600 - 390 

or 1. 53; thus F = 1. 53. The variance of the trawl CPUEs was calculated T 
similarly to the. beach- seine CPTJE variance.  

2. Geographical Region Standing- Crop Estimates 

From the 1 00-ft (30. 5-in). beach- seine GPTJE values, standing
2 crop estimates (N r) and the associated variances (SNr) of juvenile fish in 1973 

and 1974 were calculated for biweekly intervals in each of the 12 geographical 

regions as follows: 
A 

N =GPUE x-A 

where 

CPTJE r mean biweekly catch, per unit effort 
within the geographical region r 

A =estimated shore-zone surface area (in 2 ) 
r 

from 0 to 10 ft (3 in) deep for region r 

A estimated surface area (in 2  mle 
sby 100-ft (3 0. 5-in') beach seine set 

perpendicular to shoreline and towed 
in a semicircle to beach (450 in 2 ) 

and 

? Z (C. CPTJE 
=(A) r n r) 

Nr An(n-l1) 

where 

C. =catch of i thseine. haul for a biweekly 
interval within the region r 

n =number of seine hauls taken during a 
biweekly interval within the region r 

The shore-zone surface area (mZ ) from 0 to 10 ft (3 m) deep 

for each of the .127 river-mile segments from 14-140 (km 22.-224) was calculated
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from* USGS depth contour maps- of the Hudson River. A polar planimeter was 

used to integrate the irregular shoreline boundaries and estimate the total 

shore-zone surface area for each mile segment in square meters. Surface 

areas of shore zone for mile segments 141-152 (km Z25-243) were estimated 

as the mean of segments 135-140 (km 216-224). Shore-zone surface area 

estimates by river mile (Appendix D, Table D- 3) were summed into a total 

shore-zone area estimate for each of the 12 geographical regions (Table VI-7).  

Standing-crop estimates for each geographical region (N r were 

summed to generate a standing-crop estimate for the entire river (N) as follows: 

N =~N 
r r 

3. Plant Region Standing- Crop Estimates 

Standing crops of juvenile fish from 100-ft (30. 5-in) beach

seine catches in 1973 and 1974 were estimated for biweekly intervals at each 

of the 13-mi power-plant regions (Table VI-6). Plant region standing crops 

(N p) were based on an areal population of the standing-crop estimates for the 

adjacent geographical regions as follows: 

N =E2PA N 
P r r r 

where 

PA =proportion of total volume in geographical 
rregion r contained in plant region p 

N r= standing-crop estimate for geographic region 
r contained in plant region p 

The associated variance (S 2 ) was calculated from the 

relationship: 
2 2 2 

S =EPV S 
N p r r Nr 

where2 
S variance of the standing-crop estimate for the 

N 
p geographical region r contained in plant region p
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Table D- I 

River Stra;@tum Volumes (in3 ) by River Mile in Hudson River Estuary 

.[RM 14- 140 (km 22-224)] Used To Calculate 1973 Ichthyoplankton 
Standing-Crop Estimates 

Rive r Strata Volumes (m 3 )*1 

Mile Bottom Channel Total

14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75

8,400,000 
8,200,00 
9,500,000 
9,000,000 
8,500,000 
8,600,000 
8,100,000 
8,700,000 
8,400,000 
8,600,000 

11,100,000 
12,100,000 
19,900,000 
22,900,000 
22,000,000 
20,600,000 
24,400,000 
16,200,000 
15,500,000 
18,800,000 

9,400,000 
20,700,000 
22,500,000 
19,700,000 
14,000,000 
10,300,000 
6,300,000 
5,800,000 
6,800,000 
8,200,000 
3,700,000 
2,300,000 
2,700,000 
2,200,000 
3,200,000 
2,900,000 
2,600,000 
3,000,000 
3,100,000 
3,500,000 
3,800,000 
4,200,000 
5,800,000 
8,400,000 
8,500,000 
8,000,000 
6:600,000 
7,500,000 
7,400,000 
6;600,000 
5,900,000 
5,000,000 
5,200,000 
4,000,000 
6,100,000 
3,900,000 
3,000,000 
3,700,000 
3,600,000 
3.,100,000, 
3,700.000 
3,5W0,000

services group

10,500,000 
11,000,000 
15,600,000 
15,100,000 
16,300,000
16,200,000 
13,000,000 
16,400,000 
16,000,000 
13,000,000 
13,500,000 
10,500,000 
13,200,000 
16,000,000 
14,300,000 
15,400,000 
9,200,000 

12,000,000 
16,800,000 
17,200,000 
11,800,000 
11,900,000 
12,100,000 
12,500,000 
13,000,000 
19,100,000 
21 ,400,000 
20,000,000 
17,600,000 
24,100,000 
20,300,000 
21,300,000 
18,600,000 
18,600,000 
17,000,000 
20,400,000 
17,100,000 
17,000,000 
30,500,000 
19,300,000 
19,600,000 
18,900,000 
14,900,000 
15,600,000 
15,800,000 
16,700,000 
15,700,000 
16,300,000 
15,800,000 
17,600,000 
17,000,000 
15,700,000 
19,100,000 
16,800,000 
17,500,000 
15 ,000 ,000 

13 ,700,000 
13,800,000 
12,800,000 

_13,100,000, 
14,300,000 
14,000,000

18,9.00,000 
19,200,000 
25,100,000 
24,100,000 
24,800,000 
24,800,000 
21,100,000 
25,100,000' 
24,400,000 
21 ,600,000 
24,600,000 
22,600,000 
33,100,000 
39,900,000 
36,300,000 
36,000,000 
33,600,000 
28,200,000 
32,300,000 
36,000,000 
21,200,000 
32,600,000 
34,600,000 
32,200,000 
27,000 M00 
29,400,000 
27,700,000 
25,800,000 
24,400,000 
32,300,000 
24,000,000 
23,600,000 
21 ,300,000 
20,800,000 
20,200,000 
23,300,000 
19,700,000 
20,000,000 
33,600,000 
22,800,000 
23,400,000 
23,100,000 
20,700,000 
24,000,000 
24,300,000 
24,700,000 
22,300,000 
23,800,000 
23,200,000 
24,200,000 
22,900,000 
20,700,000 
24,300,000 
20,800,000 
23,600,000 
18,900,000 
16,70Q.000 
17,500,000 
16,400,000 

18,000,000 
*17,500,1000
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Table D- 1 (Contd) 

Rive r Strata Volumes (in 
Mile Bottom Channel Total

4,000,000 
3,400,000 
3,600,000 
3,400,000 
3,100,000 
4,100,000 
4,200,000 
3,800,000 
5,200,000 
4,200,000 
4,200,000 
5,600,000 
6,000,000 
5,800,000 
6,900,000 
5,500,000 
8,400,000 
5,500,000 
5,000,000 
4,800,000 
5,700,000 
6,200,000 
7,400,000 
5,500,000 
4,700,000 
3,600,000 
4,400,000 
4,300,000 
4,200,000 
3,600,000 
4,000,000 
6,100,000 
5,100,000 
5,300,000 
5,500,000 
2,400,000 
3,400,000 
3,400,000 
3,800,000 
4,400,000 
4,100,000 
3,300,000 
3,900,000 
4,900,000 
5,000,000 
9,600,000 
4,400,000 
3,700,000 
3,400,000 
2,900,000 
3,400,000 
3,000,000 
3,200,000 
3,500,000 
2,600,000 
2,800,000 
2,600,000 
2,800,000 
2,000,000 
1,700,000 
1,800,000 
2,000,000 
1 ,700,000 
1 ,700,000 
1,300,000

12,600,000 
15,600,000 
14,000,000 
17,600,000 
13,900;000 
14,600,000 
13,300,000 
14,200,000 
13,500,000 
14,200,000 
12,900,000 
14,400,000 
12,900,000 
12,300,000 
12,600,000 
10,000,000 

9,100,000 
9,400,000 

11,000,000 
9,800,000 
7,600,000 

12,100,000 
11,400,000 
8,500,000 
7,200,000 
9,600,000 
9,900,000 
7,300,000 
6,400,000 
6,900,000 
5,400,00 
5,500,000 
6,600,000 
6,500,000 
6,600,000 
5,100,000 
4,100,000 
3,300,000 
4,500,000 
5,300,000 
3,100,000 
3,400,000 
3,700,000 
3,700,000 
6,900,000 
6,000,000 
4,500,000 
2,400,000 
2,500,000 
3,300,000 
3,500,000 
1 ,800,000 
2,500,000 
2,000,000 
2,000,000 
2,900,000' 
1,.600,000 
1,600,000 
1,800,000 

900,000 
1,.400,000 
1 ,500,000 
1,600,000 
1 ,900,000 
1,700,000

16,600,000 
19,000,000 
17,600,000 
21,000,000 
17,000,000 
18,700,000 
17,500,000 
18,000,000 
18,700,000 
18,400,000 
17,100,000 
20,000,000 
18,900,000 
18,100,000 
19,500,000 
15,500,000 
17,500,000 
14,900,000 
16,000,000 
14,600,000 
13,300,000 
18,300,000 
18,800,000 
14,000,000 
11,900,000 
13,200,000 
14,300,000 
11,600,000 
10,600,000 
10,500,000 
9,400,000 

11,600,000 
11,700,000 
11 ,800,000 
12,100,000 
7,500,000 
7,500,*000 
6,700,000 
8,300,000 
9,700,000 
7,200,000 
6,700,000 
7,600,000 
8,600,000 

11,900,000 
15,600,000 
8,900,000 
6,100,000 
5,900,000 
6,200,000 
6,900,000 
4,800,000 
5:700,000 
5,500,000 
4,600,000 
5,700,000 
4,200,000 
4,400,000 
3,800,000 
2,600,000 
3,200,000 
3,500,000 
3,300,000 
3,600,000 
3,000,000

3 
*Rounded to nearest 100, 000 m
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-Table D-2 

River Stratum Volumes (in3 ) by River Mile in Hudson River Estuary 

[RNI 14- 140 (km 22-224)] Used To Calculate 1974 Ichthyoplankton 

Standing-Crop Estimates 

River Mile Shoals Bottom. -Channel Itu1 

14 3,300,000 5,100,000 10,500,000 18,900,000 
15 2,700,000 5,500,000 11,000,000 19,200,000 
16 2,700,000 6,800,000 15,600,000 25,100,000 
17 2,300,000 6,700,000 15,100,000 24,100,000 
18 1,800,000 6,700,000 16,300,000 24,800,000 
19 2,100,000 6,500,000 16,200,000 24,800,000 
20 2,300,000 5,800,000 13,000,000 21,100,000 

21 .2,200,000 6,500,000 16,400,000 25,100,000 
22 3,000,000 5,400,000 16,000,000 24,400,000 
23 4,200,000 4,400,000 13,000,000 21,600,000 
24 6,800,000 4,300,000 13,500,000 24,600,000 
25 7,900,000 4,200,000 10,500,000 22,600,000 
26 14,400,000 5,500,000 13,200,000 33,100,000 
27 15,800,000 7,100,000 16,000,000 39,900,000 
28 16,000,000 6,000,000 14,300,000 36,300,000 

29 13,600,000 7,000,000 15,400,000 36,000,000 
30 20,700,000 3,700,000 9,200,000 33,600,000 
31 8,900,000 7,300,000 12,000,000 28,200,000 
32 6,900,000 8,600,000 16,800,000 32,300,000 
33 10,500,000 8,300,000 17,200,000 36,000,000 

34 4,900,000 4,500,000 11,800,000 21,200,000 
35 15,300,000 5,400,000 11,900,000 32,600,000 

36 14,600,000 7,900,000 12,100,000 34,600,000 
37 11,800,000 7,900,000 12,500,000 32,200,000 
38 7,200,000 6,800,000 13,000,000 27,000,000 
39 3,700,000 6,600,000 19,100,000 29,400,000 

40 2,500,000 3,800,000 21,400,000 27,700,000 

41 1,100,000 4,700,000 20,000,000 25,800,000 
42 1,100 ,000 5,700,000 17,600,000 24,000,000 

43 3,000,000 5,200,000 24,100,000 32,300,000 
44 600,000 3,100,000 20,300,000 .24,000,000 

45 0 2,300,000 21,300,000 .23,600,000 
46 600,000 2,100,000 18,600,000 21,300,000 

47 0 2,200,000 18,600,000 20,800,000 

48 500,000 2,700,000 17,000,000 20,200,000 
49 200,000 2,700,000 20,400,000 23,300,000 

50 0 2,600,000 17,100,000 19,700,000 

51 0 3,000,000 17,000,000 20,000,000 
52 200,000 2,900,000 30,500,000 33,600,000 
53 800,000 2,700,000 19,300,000 22,800,000 

54 600,000 3,200,000- 19,600,000 23,400,000 
55 400,000 3,800,000 18,900,000 23,100,000 

56 1,200,000 4,600,000 14,900,000 20,700,000 -- __ 

57 2,100,000 6,300,000 15,500,000 24,000,000 
58 1,800,000 6,700,000 15,800,000 24,300,000 
59 1,400,000 6,600,000 16,700,000 24,700,000 
60 600,000 6,000,000 15,700,000 22,300,000 
61 1,200,000 6,300,000 16,300,000 23,800,000 

62 1,200,000 6,200,000 15,800,000 23,200,000 
63 800,000 5,800,000 17,600,000 24,200,000 
64 600,000 5,300,000 17,000,000 22,900,000 
65 400,000 4,600,000 15,700,000 20,700,000 

66 900,000 4,300,000 19,100,000 24,300,000 
67 300,000 3 ,700,000 16,800,000 20,800,000 

68 300,000 5 ,800,000 17,500,000 23,600,000 

69 0 3 ,900,000 15,000,000 18,900,000 

70 0 3,000,000 13,700,000 16,700,000 
71 0 3,700,000 13,800,000 17,500,000 
72 0 3,600,000 12,800,000 16,400,000 

73 0 3,100,000 13,100,000 16,200,000 
74 0 3,700,000 14,300,000 18,000,000 
75 0 3,500,000 14000017,500,000 
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Table D-2 (Gontd) 

River Mile Shoals Bottomi Channel Total 

76 1,200,000 2,800,000 12,600,000 16,600,000 
77 0 3,400,000 15,600,000 19,000,000 
78 0 3,600,000 14,000,000 17,600,000 
79 0 2,400,000 17,600,000 20,000,000 
80 300,000 2,800,000 13,900,000 17,000,000 
81 300,000 3,800,000 14,600,000 18,700,000 
82 400,000 3,800,000 13,300,000 17,500,000 
83 100,000 3,700,000 14,200,000 18,000,000 
84 500,000 4,700,000 13,500,000 18,700,000 
85 500,000 3,700,000 14,200,000 18,400,000 
86 1,700,000 2,500,000 12,900,000 17,100,000 
87 1,800,000 3,800,000 14,400,000 20,000,000 
88 1,300,000 4,700,000 12,900,000 18,900,000 
89 1,100,000 4,700,000 12,300,000 18,100,000 
90 2,600,000 4,300,000 12,600,000 19,500,000 
91 700,000 4,800,000 10,000,000 15,500,000 
92 1,900,000 6,500,000 9,100,000 17,500,000 
93 1,200,000 4,300,000 9,400,000 14,900,000 
94 1,200,000 3,800,000 11,000,000 16,000,000 
95 1,300,000 3,500,000 9,800,000 14,600,000 
96 1,900,000 3,800,000 7,600,000 13,300,000 
97 1,800,000 4,400,000 12,100,000 18,300,000 
98 2,400,000 5,000,000 11,400,000 18,800,000 
99 3,100,000 2,400,000 8,500,000 14,000,000 

100 1,100,000 3,600,000 7,200,000 11,900,000 
101 1,100,000 2,500,000 9,600,000 13,200,000 
102 1,400,000 3,000,000 9,900,000 14,300,000 
103 1,200,000 3,100,000 7,800,000 11,600,000 
104 1,300,000, 2,900,000 6,400,000 10,600,000 
105 900,000I 2,700,000 6,900,000 10,500,000 
106 1,800,000 2,200,000 5,400,000 9,400,000 
107 3,000,000 3,100,000 5,500,000 11,600,000 
108 1,100,000 4,000,000 6,600,000- 11,700,000 
109 1,500,000 3,800,000 6,500,000 11,800,000 
110 2,300,000 3,200,000 6,600,000 12,100,000 
ill 200,000 2,200,000 5,100,000 7,500,000 
112 1,600,000 1,800,000 4,100,000 7,500,000 
113 2,000,000 1,400,000 3,300,000 6,700,000 
114 1,500,000 2,300,000 4,500,000 8,300,000 
115 1,700,000 2,700,000 5,300,000 9,700,000 
116 2,500,000 1,600,000 3,100,000 7,200,000 
117 2,600,000 1,700,000 3,400,000 7,700,000 
118 2,200,000 1,700,000 3,700,000 7,600,000.  
119 3,100,000 1,800,000 3,700,000 8,600,000 
120 2,000,000 3,000,000 6,900,000 11,900,000 
121 700,000 8,900,000 6,000,000 15,600,000 
122 1,700,000 2,700,000 4,500,000 8,900,000 
123 2,700,000 1,000,000 2,400,000 6,100,000 
124 2,100,000 1,300,000 2,500,000 5,900,000 
125 1,500,000 1,400,000 3,300,000 6,200,000 
126 1,900,000 1,500,00350000 6,900,000 
127 2,300,000 700,000 1,800,000 4,800,000 
128 .2,200,000 1,000,000 2,500,000 5,700,000 
129 2,700,000 800,000 2,000,000 5,500,000 
130 1,600,000 1,000,000 2,000,000 4,600,000 
131 1,500,000 1,300,000 2,900,000 5,700,000 
132 1,900,000 700,000 1,600,000 4,200,000 
133 2,200,000 600,000 1,600,000 4,400,000 
134 1,200,000 800,000 1,800,000 3,800,000 
135 1,300,000 400,000 900,000 2,600,000 
136 1,200,000 600,000 1,400,000 3,200,000 
137 1,400,000 600,000 1,500,000 3,500,000 
138 1,100,000 -600,000 1,600,000 3,300,000 
139 1,000,000 700,000 1,900,000 3,600,000 
140 600,000 700,000 1,700,000 3,000,000
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Table D- 3 

Surface Area (in 2 ) of Shoreline 0 to 10 ft Deep by River Mile in Hudson River 
Estuary [RM 14-152 (km 22-243)] Used. To Calculate 1973 and 1974 

Standing- Crop Estimiates from. B each -Seine Catches 

Shoreline Shoreline 

Rive r Surface Area Rive r Surface Area 
Mile from 0 to 10 Ft Deep Mile f rom 0 to 10 Ft Deep 

1 4 135,000 33 181,000 
15 310,000 34 167,000 
16 321,.000 35 63,000 
.17 165,000 36 691,000 
18 95,000 37 1,361.000 
19 237,000 38 383,000 
20 153,000 39 102.flr 
21 367,000 90 338,000 
22 415,000 91 146,000 
23 696,000 92 490,000 
24 931,000 93 363,000 
25 2,031,000 94 560,000 
26 2,697,000 95 788,000 
27 4,581,000 .96 261,000 
28 373,000 97 364,000.  
29 855,000 98 441,000 
30 1,752,000 99 832,000 
31 1,368,000 100 507,000 
32 1,472,000 101 517,000 
33 4,386,000 '.02 933,000 
34 1,258,000 '33 596,000 
35 3,305,000 104 569,000 
36 - 3,260,000 05. 669,000 
37 1,961,000 -.36 863,000 
38 2,317,000 ', 17 602,000 
39 1,459,000 '38 .1,371,000 
40 517,000 ~9832,00 
41 120,000 0 173,00 
42 62,000 1250,000 
43 1,610,000 12 254,003 
44 198,000 '3 4 2,?. 0 
45 53,000 14 6 0 
46 128,000 5 -2.:..00 
47 0 16 ?_ 5 .33c, 
48 63,000 17 23.03 
49 166,000 _ 8 354.0 
50 09 
51 69,000 -7 2 
52. 196,000 
53 275,000 22 07? 
54 143,000 2 3 01 
55 274,000 24 36 0 
56 246,000 5 
57 1,232,000 *26 0'32.030O 
*58 1,332,000 ',27 2-30.000 __ 

59 1,102,000 28 '265.000 
60 599,000 '29 238.000 
61 282,000 l 2,0300 
62 552,000 .31 609.00 
63 738,000 >32 446.000 
64 438,000 133 585.000 
65 135,000 . 34 295.000 
66 319,000 135 155.000 
67 226,000 136 127.000 
68 244,000 137 164,000 
69 90,000 138 172.000 
70 107,000 139 157,000 
71 80,000 140 155,000 
72 61,000 141 155.000** 
73 109,000 142 155,000** 
74 0 143 1551000** 
75 94,000 144 155,000** 
76 0 145 155,000-~ 
77 93,000 146 155,000*

780 147 155,000** 
79 54,000 148 155.000** 
so 0 149 155,000** 
31 0 150 155,000** 

820151 155,000** 
82 0152 .155,000-~ 

**9of RM 135-140

D-15 services groupD- 15



Table D- 4 

Density Estimates (No./ 1000 m 3) of Striped Bass Eggs within Geographical 
Regions of Hudson River Estuary LaM 14-140 (km 22-224)] Based on 

Combined Day and Night Sampling by Epibenthic Sled and Tucker Trawl 
during 1973 

29 Apr 13 May 27 May 10 Jun 24 Jun 8 Jul 22 Jul 5 Aug 

Region CR14) 12 May 26 May 9 Jun 23 Jun 7Jul 21 Jul 4 Aug 18 Aug 

Yonkers-Tappan 0 2.99 0.16 0 0 0 0 0 Density 

Zee (14-33) (0) (2.20) (0.16) (0) (0) (0) (0) (0) SE 

Croton, Haverstraw- 1.81 329.31 3.84 4.47 Density 

Indian Pt. (34-46) (1.57) (190.38) (2.39) (2.42) SE 

West Point- 172.20 193.29 21.21 0.28 Density 

Cornwall (47-61) (68.60) (68.17) (10.67) (0.28) SE 

Poughkeepsie-Hyde 14.99 171.21 14.03 0.24 Density 

Park (62-85) (9.29) (76.94) (4.09) (0.24) SE 

Kingston- 2.41 10.44 7.67 0 IDensity 
Saugerties (86-106) (1.11) (6.24) (4.35) (0) SE 

Catskill- 1.16 5.89 1.04 0.05 0 00 0 Density 

Albany (107-140) (0.84) (3.24) (0.47) (0.05) (0) (0) (0) (0) SE 

SE =one standard error 

Table D-5 

Density Estimates (No.71000 m3) of Striped Bass Yolk-Sac Larvae within 

Geographical Regions of Hudson River Estuary [RM 14-140 (km' 22-224)] 
Based on Combined Day and Night Sampling by Epibenthic Sled and 

Tucker Trawl during 1973

29 Apr 13 May 27 May 10 Jun 24 Jun 8 Jul 
12 May 26 May 9 Jun 23 Jun 7 Jul 21 Jul

22 Jul 5 Aug 
4 Aug 18 Aug

Yonkers-Tappan 
Zee (14-33) 

Croton, Haverstraw
Indian Pt. (34-46 

West Point
Cornwall (47-61) 

Poughkeepsie-Hyde 
Park (62-85) 

Kingston
Saugerties (86-106) 

Catskill
Albany (107-140)

0 29.24 .18.45 7.70 0 0 0 
(0) (9.43) (13.09) (7.43) (0) (0) (0) 

1.58 44.38 6.21 65.98 
(0.22) (21.05) (3.60) (37.28) 

0.78 13.18 18.43 123.18 
(0.39) (3.12) (12.11) (97.02) 

0.65 25.27 132.82 54.07 
(0.38) (10.75) (79.30) (35.35)

0.56 
(0.30)

4.77 2.89 2.00 
(2.25 (1.16) (2.00)

0.07 0.20 1.69 0 0 
(0.07) (0.14) (0.94) (0) (0)

0 Density 
(0) SE 

Density 
I SE

Density 
SE 

Density 
SE 

Density 
SE 

Density 
SE

I 

SE = One standard error

services group
D- 16
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Table D-6 

Density Estimates (No./ 1000 m 3) of Striped Bass Post Yolk-Sac Larvae within 
Geographical Regions of Hudson River Estuary [RM 14-140 (km 22-224)] 

Based on Combined Day and Night Sampling by Epibenthic Sled and 
Tucker Trawl during 1973 

29 Apr 13 May 27 May 10OJun 24 Jun 8 Jul 22 Jul 5 Aug 
Region (RN) .12 May 26 May 9 Jun 23 Jun 7 Jul 21 Jul 4 Aug 18 Aug 

Yonkers-Tappan 0 2.17 0.33 0.60 62.28 0.32 0.02 0 Density 
Zee (14-33) (0) (1.37) (0.21)- (0.09) (48.64) (0.27) (0.02) (0) SE 

Croton, IHaverstraw- 0.45 0 58.00 32.19 4.78 0.85 Density 
Indian Pt. (34-46) (0.45) (0) (32.70) (13.61) (1.97)' (0.55) SE 

West Point- 0.25 0 142.10 103.58 3.53 0.04 Density 
Cornwall (47-61) (0.19 (0) (28.99) -(36.12) (1.32) (0.03) SE 

Poughkeepsie-Hyde 0.11 0.16 25.88 175.50 8.86 0.91 Density 
Park (62-85) (0.11) (0.14) .(18.20) (128.97) (3.61) (0.46) SE 

Kingston- 0 0 5.11 23.28 3.65 0.35 Density 
Saugerties (86-106) (0) (0) (3.06) (11.94) (1.44) (0.30) SE 

Catskill- 0 0 0 2.41 0.76 0.51 0.15 0 Density 
Albany (107-140) (0) (0) (0) (2.35) (0.54) (0.17) (0.15) (0) SE 

SE = One standard error 

Table D-7 

Density Estimates (No./lO00 m 3 of Striped Bass Juveniles within Geographical 
Regions of Hudson River Estuary [RM 14-140 (km 22-224)] Based on Com

bined Day and Night Sampling by Epibenthic Sled and Tucker Trawl 
during 1973 

29 Apr 13 May 27 May 10 Jun 24 Jun 8 Jul 22 Jul 5 Aug 
Region (RN) 12 May 26 May 9 Jun 23 Jun 7 Jul 21 Jul ,4 Aug 18-Aug - ___ 

Yorkers-Tappan 0 0 0 0 0 0 0 22.93 Density 
Zee (14-33) (0) (0) (0) (0) (0) (0) (0) (7.83) SE 

Croton, Haverstraw- 0.30 0.73 0.84 6.67 Density 
Indian Pt. (34-46) (0.18) (0.54) (0.68) (1.56) SE 

West Point- 6.10 1.93 0.30 0.77 Density 
Cornwall (47-61) (5.42) (0.62) (0.'14) (0.27) SE 

Poughkeepsie-Hyde 0.38 19.33 1.21 0.29 Density 
Park (62-85) (0.27) (12.93) (0.50) (0.14) SE 

Kings ton- I1.23 15.70 1.12 0 Density 
Saugerties (86-106) 1(0.87) (5 .38) (0.51) (0) SE 

Catskill- 000 0 0 0.20 0.08 0 Density 
Albany (107-140) (0) (0) (0) (0) (0) (0.16) (0.08) (0) SE 

SE = One standard error

services groupD- 17



Table D-8 

Catch per Unit Effort of Juvenile Striped Bass by 100-ft (30. 5-rn) Beach Seine, Hudson River 
Estuary [RM 12-153 (km 19-245)] during Daytime, 1973

8 Apr 22 Ar 6 May 20OMay 3 Jun 17 Jun 1iJul 15 Jul 29 Jul12 lAug 26 Aug 9 Sep 23 Sep 7 Oct 21lOct 4 Nov 18 Nov 20Dec 16 Dec 

21lApr 5 May 19 May 2 Jun 16 Jun 30 Jun 14 Jul 28 Jul 11 Aug 25 Aug 8 Sep 22 Sep 6 Oct 200Oct 3 Nov 17 Nov 10Dec 15 Dec 29 Dec

Yonkers C/f* 0 
N 1 
SE 0 

Tappan Zee C/f 0 
N 2 
SE 0 

Croton- C/f 0 
Haverstraw N 2 
Bays SE 0 

Indian Point C/f -
N NS 
SE -

West Point C/f 0 
N 6 
SE 0 

Cornwall C/f 0 
N 7 
SE 0 

Poughkeepsie C/f 0 
N 6 
SE 0 

Nyde Park C/f 0 
qN 6 

SE 0 

Kingston C/f 0 
N 2 
SE 0 

Saugerties C/f 0 
N 6 
SE 0 

Catskill c/f 0 
N 6 
SE 0 

Albany C/f 0 
N 11 
SE 0

0 0 1.00 0 46.80 33.67 57.73 13.78 47.38 11.38 25.25 6.75 5.00 2.82 

4 2 4 2 5 15 11 9 8 8 8 4 9 -11 

0 0 0.58 0 31.66 7.84 18.22 4.84 29.94 4.36 14.60 3.97 0.82 1.12 

0 0 0 17.50 12.83 14.88 7.67 11.00 22.50 20.67 25.40 21.00 7.83 4.67 

22 3 3 2 6 8 12 4 4 3 5 3 6 6 

0 0 0 15.50 5.16 4.65 2.41 3.67 9.80 17.75 11.66 10.79 3.16 2.16 

0 0 0 14.00 11.40 12.00 41.61 17.60 231.29 94.82 10.78 39.17 6.14 2.19 

22 6 4 2 5 4 9 10 14 11 9 12 7 16 

0 0 0 1.00 5.50 9.11 19.83 4.33 83.39 57.40 2.90 21.33 3.33 0.73 

0 0 0.04 7.57 4.75 74.00 13.08 12.30 14.00 8.50 8.64 3.73 8.67 2.95 

35 41 54 7 4 14 12 10 1 .0 12 14 11 15 21 

0 0 0.04 4.79 2.59 39.01 3.05 4.79 4.20 1.48 2.80 1.74 2.09 1.08 

0 0 0 2.50 33.60 7.60 6.11 8.18 92.00 88.50 11.71 14.62 4.40 3.28 

23 2 11 2 5 10 *9 11 6 12 7 13 5 18 

0 0 0 2.50 19.82 2.49 2.84 5.82 88.57 66.80 4.13 5.86 1.12 0.88 

0 0 0 1.50 11.43 61.00 16.64 12.00 11.82 7.36 3.38 3.62 0.88 0.25 

29 12 12 2 7 11 14 6 11 11 8 13 8 12 

0 0 0 1.50 6.99 46.21 6.43 5.45 2.00 3.14 1.32 1.87 0.48 0.13 

0 0 0 8.20 11.33 4.38 2.46 3.27 1.13 0.89 1.67 0 0 1.67 

8 1 3 5 9 21 24 15 16 9 6 8 2 9 

0 0 0 3.50 3.34 1.28 0.77 1.64 0.46 0.45 1.09 0 0 1.67 

0 0 0 8.50 3.67 4.22 1.60 0.33 0.83 3.00 0 0 0 0 

4 2 2 2 3 7 5 6 6 2 5 2 2 2 

0 0 0 4.50 1.86 3.37 1.03 0.33 0.31 1.00 0 0 0 0 

0 -- 0 0 1.67 5.60 2.80 0.50 4.00 3.00 0 0 0 0 

3 NS 2 2 3 5 5 4 4 2 2 1 2 2 

0 -- 0 0 0.67 1.75 1.16 0.50 2.16 3.00 0 0 0 0 

0 0 0 1.00 1.29 2.67 1.13 1.60 0.88 0.33 0 0 0.67 0 

6 1 2 5 7 12 8 5 8 3 2 5 3 NS 

0 0 0 0.55 0.81 0.71 0.52 0.51 0.40 0.33 0 0 0.33 0 

0 0 0 0 4.00 4.54 6.64 5.63 4.80 3.50 0.20 0.67 0 0 

8 4 3 4 7 13 11 8 10 4 5 6 5 5 

0 0 0 0 2.73 1.57 3.84 3.13 2.19 1.32 0.20 0.49 0 0 

0 0 0 0.13 0.22 2.83 4.54 2.82 2.36 -- 0 0.14 0 0 

12 9 3 8 9 18 13 11 11 NS 5 7 8 7 

0 0 0 0.13 0.22 1.45 2.40 1.52 1.61 -- 0 0.14 0 0

*C/f = catch per unit effort; N = number of tows; SE - one standard error 

t NS =no sample

4egion

NS t 

NS 

NS 

0 
5 
0 

NS 

NS 

NS 

NS 

MS 

NS 

NS 

NS



Table D-9 

Catch per Unit Effort of Striped Bass (All Ages Combined) by Bottom Trawl, Hudson River Estuary 

[IRM 24-62 (km 38-99)] during Daytime, 1973

C/f 
tNS

= catch per unit effort; N = number of tows; SE = one standard error 

= no sample

Region Apr May Jun Jul Aug Sep Oct Nov Dec 

Tappan Zee C/f 9.30 0 0.58 0 0.53 0.13 0.40 0 0 
N 8 5 11 18 12 12 12 1 7 
SE 5.26 0 0.32 0 0.41 0.13 0.28 0 0 

Cro ton- C/f t-~ 0.40 0.45 0 0 0 0 1.06 1.06 
Haverstraw Bay N NS 8 7 9 6 6 6 3 3 

SE -- 0.26 0.45 0 0 0 0 1.06 1.06 

Indian Point c/f 0 8.22 0.22 0.10 2.55 1.01 1.81 0.33 1.58 
N 3 16 22 33 .23 22 21 11 11 
SE 0 3.90 0.12 0.07 1.14 0.52 0.58 0.22 1.13 

West Point C/f 0 12.08 0 0 0.86 0 5.47 0 0 
N 2 8 10 14 11 11 11 4 5 
SE 0 11.85 0 0 0.72 0 4.14 0 0 

Cornwall C/f -- 1.58 0.63 0.11 0.53 9.66 10.21 0.26 0 
N NS 2 10 15 9 10 9 6 4 
SE -- 0 0.48 0.11 0.53 6.61 8.71 0.26 0



Table D-.10 

Catch per Unit Effort of Yearling and Older Striped Bass by 100-ft (30. 5-rn) Beach Seine, Hudson 
River Estuary [RM 12-153 (km 19-245)] during Daytime, 1973

8 Apr 22 Apr 6 May 20OMay 3 Jun 17 Jun I Jul 15 Jul 29 Jul12 lAug 26 Aug 9 Sep 
2 3 

Sep 7 Oct 21lOct 4 Nov 18 Nov 20Dec 16 Dec 

21 Apr 5 May 19 May 2 Jun 16 Jun 30 Jun 14 Jul 28 Jul 11 Aug 25 Aug 8 Sep 22 Sep 6 Oct 20 Oct 3 Nov 17 Nov 1 Dec 15 Dec 29 Dc

Yonkers c/f* 2.00 6.20 5.14 3.00 0 0.25 
N 1 5 7 4 2 4 
SE 0 2.27 1.77 0.82 0 0.25 

Tappan Zee C/f 0.50 2.50 0 1.64 0.33 10 

N 2 1 2 22 3 3 

SE 0.50 0 0 0.77 0.33 0 

Croton- C/f 0 0.50 0.29 1.23 3.50 3.00 

Haveratraw N 2 2 7 22 6 4 

Bays SE 0 0.50 0.18 0.74 1.79 1.47 

Indian Point C/f -- 0.33 1.96 0.34 1.15 4.93 
N NS 6 25 35 41 54 

SE -- 0.21 0.82 0.12 0.37 0.98 

West Point C/f 0 0.12 0.08 0.04 0.50 0.09 

N 6 17 13 23 2 11 
SE 0 0.08 0.08 0.04 0.50 0.09 

Cornwall C/f 0 0.03 0 0 07 0.25 0.08 
N 7 31 15 29 12 12 
SE 0 0.03 0 0.05 0.18 0.08 

Poughkeepsie C/f 0 0 0 0 0 0 

N 6 17 2 8 1 3 
SE 0 0 0 0 0 0 

Nyde Park C/f 0 0 0 0.25 0 0 

N 6 7 6 4 2 2 
SE 0 0 n 0.25 0 0 

Kingston C/f 0 0 1.00 0 -- 0 

N 2 3 1 3 NS 2 

SE 0 0 0 0 -- 0 

Saugerties C/f 0 0 0 0.33 0 0 

N 6 10 9 6 1 2 
SE 0 0 0 0.33 0 0 

Catskill C/f 0 0 0 0 0 0.33 

N 6 14 8 8 4 3 

SE 0 0 0 0 0 0.33 

Albany C/f 0 0 0 0.17 0 3.67 

N 11 20 11 12 9 3 

SE 0 0 0 0.11 0 3.67

0.50 0.20 0 0.18 0.11 0.50 0.13 6.63 0.25 0 0 0 -

2 5 15 11 9 8 8 8 4 9 -11 6 NS 

0.50 0.20 0 0.12 0.11 0.27 0.13 4.59 0.25 0 0 0 

0.50 0.17 0 0.58 0 0 1.00 20.40 0 0 0 0 

2 6 8 12 4 4 3 5 3 6 6 2 NS 

0.50 0.17 0 0.40 0 0 1.00 13.48 0 0 0 0 

0.50 1.00 1.00 1.11 0 0.07 0.18 0.11 0.08 0.14 0 0 

2 5 4 9 10 14 11 9 12 7 16 6 NS 

0.50 0.63 0.41 0.99 0 0.07 0.18 0.11 0.08 0.14 0 0 -

0.43 0.50 0 0.17 0 0 0 0.07 0.18 0.20 0 0 0 

7 4 14 12 10 10 12 14 11 15 21 3 5 

0.30 0.29 0 0.11 0 0 0 0.07 0.18 0.14 0 0 0 

0 0.20 0.20 0.11 0.09 0 0.08 0 0.23 0.40 0.11 0 -

2 5 10 .9 11 6 12 7 13 5 18 7 NS 

0 0.20 0.20 0.11 0.09 0 0.08 0 0.17 0.24 0.11 0 

0 0.71 0.91 0.36 0 0.09 0.36 0 0 0 0.08 0 

2 7 11 14 6 11 11 8 13 8 12 3 NS 

0 0.57 0.58 0.13 0 0.09 0.24 0 0 0 0.08 0 

0.40 0 0.24 0 0.13 0.19 0 0 0 0.50 0 0 
5 9 21 24 15 16 9 6 8 2 9 6 NS 

0.40 0 0.15 0 0.13 0.19 0 0 0 0.50 0 0 

0 0 0 0 0 0.50 1.00 0 0 0 0 0 
2 3 7 5 6 6 2 5 2 2 2 1 NS 

0 0 0 0 0 0.50 1.00 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 0 0 0 

2 3 5 5 4 4 2 2 1 2 2 2 NS 

0 0 0 0 0 0 0 0 0 0 0 0 

0.60 0.57 0.17 0.50 0.60 0 0 0.50 0 0 -- 0 

5 7 12 8 5 8 3 2 5 3 NS 3 NS 

0.40 '0.57 0.11 0.50 0.60 0 0 0.50 0 0 -- 0 

1.75 2.71 0.38 0.36 0.13 0.20 0 0 0 0 0 0 

4 7 13 11 8 10 4 5 6 5 5 5 NS 

0.63 2.71 0.31 0.28 0.13 0.13 0 0 0 0 0 0 

3.38 2.56 0.39 0.38 0.09 0.82 -- 0 0 0 0 0 

8 9 18 13 11 11 NS 5 7 8 7 4 NS 

1.35 1.74 0.24 0.18 0.09 0.82 -- 0 0 0 0 0 --

*C/f =catch per unit effort; N = number of samples; SE - one standard error 

M S =no sample

is

Region



Table D- Il 

Standing Crop of Striped Bass Eggs within Six Geographical Regions of 
Hudson River Estuary [RM 14-140 (km 22-224)] Based on Combined 

Day and_ Night Sampling by Epibenthic Sled and Tucker Trawl during 1973 
__________Reqion.  

Date YK-TZ CH-JIP WP-CW PK-HP KG-SG CS-AL Total 

4/29- OJ 645,935 59,786,249 6,891,.312 926,106 267,857 68,517,455 
5/12 (0) (558,692) (23,818,517) (4,268,163) (425,546) (194,864) (24,208,885) 

5/13- 1,647,897 117,232,478 67,110,746 78,705,603 4,006,342 1,365,906 270,068,964 
5/26 (1,212,860) (67,773,551 (23,667,910) (35,367,040) (2,393,833) C751,832) (80,075,079) 

5/27- 86,445 1,367,098 7,365,314 6,448,795 2,942,343 241,889 18,451,883 
6/ 9 (8t,445) ( 851,326) (3,703,578) (1,878,470) (1,671,012) (108,778) ( 4,558,670) 

6/10- 0 1,591,067 98,491 110,262 0 11,017 1,810,837 
6/23 (0) (861,874) (98,491) (110,262) (0) (11,017) ( 874,532) 

6/24- 0 0 0 0 0 0 0 
7/ 7 (0) (0) (0) (0) (0) (0) (0) 

7/ 8- 0 0 0 0 0 0 0 
7/21 (0) (0) (0) (0) (0) (0) (0) 

7/22- 0 0 0 0 0 0 0 
8/ 4 (0) (0) (0) (0) (0) (0) (0) 

8/ 5- 0 0 0 0 0 0 0 
8/18 (0) (0) (0) (0) (0) (0) (0) 

*Nubers in parentheses represent one standard error 

Table D- 12

Standing Crop of Striped Bass Yolk-Sac Larvae 
of Hudson River Estuary [RM 14-140 (km 22-

within Six Geographical Regions 
224)] Based on Combined Day

and Night Sampling by Epibenthic Sled and Tucker Trawl during 1973 

Reg ion 

Date YK-TZ CH-IP WP-CW PK-HP KG-SG CS-AL Total 

4/29- 0 * 565,584 268,917 299,173 214,390 16,123 1,364,187 
5/12 (0)* (78,674) (135,400) (175,557) (116,865) (16,123) (263,174) 

5/-13- - 1,1,3 15,799,140 4,574,780 11,617,472 1,832,012 -45,310-- 49,980,745-- 
5/26 (5,198,839) (7,492,954) (1,083,643) (4,941,922) 864,118) (32,108) (10,465,032) 

5/27- 10,169,403 2,210,715 6,398,510 61,054,882 1,108,258 390,679 81,332,444 
6/ 9 (7,2)2,384) (1,279,811) (4,203,076) (36,455,859) (447,984) (217,756) (37,424,591) 

6/10- 4,242,679 23,489,945 42,768,675 24,854,513 767,538 0 96,123,346 
6/23 (4,091,962) (13,271,502) (33,684,620) (16,252,142) (767,538) (0) (39,903,030) 

6/24- 0 0 0 0 0 0 0 
7/ 7 (0) (0) (0) (0) (0) (0) (0) 

7/ 8- 0 0 0 0 0 0 0 
7/21 (0) (0) (0) (0) (0) (0) (0) 

7/22 0 0 0 0 0 0 0 
8/ 4 (0) (0) (0) (0) (0) (0) (0) 

8/ 5 0 0 I0 0 0 0 0 
8/18 (0) (0) (0) (0) (0) (0) (0) 

*Numbers in parentheses represent one standard error

services groupD- 21



Table D- 13

Standing Crop of Striped Bass Post Yolk-Sac Larvae within Six Geographical 
Regions of Hudson River Estuary [RM 14- 140 (km 22-224)] Based 

on Sampling by Epibenthic Sled and Tucker Trawl during Daytime, 1973

Da te I

4/29
5/12 

5/13
5/26 

5/27
6/ 9 

6/10
6/23 

6/24
7/ 7 

7/ 8
7121 

7122
8/ 4 

8/ 5
8/18

YK-TZ I

0 
(0)* 

1,195,040 
(755,816) 

182,816 
(114,940) 

332,646 
(50,641) 

34,321,347 
(26,804,854) 

178,199 
(151,309) 

12,770 
(12,770) 

0 
(0)

CH-IP

0 
(0) 

159,844 
(159,844) 

0 
(0) 

20,647,355 
(11,640,616) 

11,459,551 
4,845,801) 

1,703,158 
(699,783) 

303,488 
(194,878) 

0 
(0)

I_ _ I _ _ _ _ __ _ _ _ -

wP-cw

Region

P K-HP I
KG-SG CS-AL

I. 1- t 1

0 
(0) 

86,266 
(65,974) 

0 
(0) 

49,336,506 
(10,066,614).  

35,963,520 
(12,540,924) 

1,226,873 
(457,732) 

14,691 
(10,126) 

0 
(0)

*Numlbers in parentheses represent one standard error

0 
(0) 

48,846 
(48,846) 

71,791 
(62,444) 

11,898.905 
(8,364,839) 

80,676,935 
(59,289,023) 

4,074,414 
(1,660,971) 

418,291 
(212,260) 

0 
(0)

0 
(0) 

0 
(0) 

0 
(0) 

1,962,846 
(1,175,106) 

8,933,286 
(4,583,554) 

1,399,644 
(551,485) 

133,067 
(115,876) 

0 
(0)

0 
(0) 

0 
(0) 

0 
(0) 

557,807 
(545,509) 

176,821 
(126,459) 

101,938 
(37,455) 

33,711 
(33,711) 

0 
(0)

Table D- 14 

Standing Crop of Juvenile Striped Bass within Six Geographical Regions 
of Hudson River Estuary [RM 14- 140 (km 22-224)] Based on Combined Day 

and Night Sampling by Epibenthic Sled and Tucker Trawl during 1973 
Req ion__________ 

Da te YK-TZ CH-IP WP-CW PK-HP KG-SG CS-AL Total 

4/29- 0 0 0 0 0 0 0 
5/12 (0) (0) (0) (0) (0) (0) (0) 

5/13- 0 0 0 0 0 0 0 
5/26 (0) (0) (0) (0) (0) (0) (0) 

5/27- 0 0 0 0 0 0 0 
6/ 9 (0) (0) (0) (0) (0) (0) (0) 

6/10- 0 0 0 0 0 0 0 
6/23 (0) (0) (0) (0) (0) (0) (0) 

6/24- 0 106,193 2,117,053 176,150 473,444 0 2,872,840.  
7/ 7 (0) (65,085) (1,883,098) (124,803) (334,823) (0) (1,917,805) 

7/ 8 0 259,137 668,302 8,886,236 6,026,627 40,387 15,880,690 
7/21 (0) (192,205) (213,543) (5,941,891) (2,066,337) (31,577) (6,297,568) 

7/22- 0 297,423 104,950 558,061 431,118 17,697 1,409,249 
8/ 4 (0) (240,680) (49,866) (227,706) (196,448) (17,697) (388,804) 

8/ 5- 12,634,953 2,375,875 266,031 134,691 0 0 15,411,550 
8/18 (4,314,987) (556,183) (93,557) (64,948) (0) (0) (4,352,175) 

*Numlbers in parentheses represent one standard error

D-22 services group

Total

0 
(0) 

1 ,489,997 
(776,882) 

254,607 
(130,807) 

84,736,061 
(17,563,946) 

171,531,454 
(66,599,323) 

8,684,226 
(1,945,886) 

916,018 
(312,828) 

0 
(0)

J. 4

0

D-22



Table D- 15

Standing Crop of Juvenile Striped Bass within 12 Geographical Regions of Hudson River Estuary 
[RM 12-153 (km 19-245)] Based on Daytime Sampling by 100-ft (30. 5-in) Beach Seine durinig 1973 

Region 

Da te Y K TZ C H I P WP, CW P K IP KG SG Cs AL TOTAL' 

6/17- 6,449 ~ 0 0 341 0 0 0 0 0 0 0 0 6,790 
6/30 (3,723) (0) (0) (341) (0) (0) (0) (0) (0) (0) (0) (0) (3,738) 

7/ 1- 0 795,122 376,476 69,775 6,589 15,977 58,184 1C,540 0 17,556 0 1,698 1,351,915 
7/14 (0) (704,251) (26,891) (44,098) (6,589) (15,977) (24,824) (5,580) (0) (9,616) (0) (1,698) (706,879) 

7/15- 301,808 583,090 306,559 43,774 88,555 121.727 80,416 4,547 14,348 22,571 78,702 3,019 1,649,115 
7/28 (204,191) (234,457), (147,926) (23,906). (52,245) (74,408) (23,711) (2,301) (5,739) (14,187) (53,627) (3,019 (362,035) 

7/29- 217,113 675,854 322,693 681,95] 20,030 649,718 31,085 5,236 48,210 46,315 89,297 38,496 2,826,496 
8/11 (50,582) (211,102) (244,990) 359,457) (6,565) (492,232) (9,061) (4,173) (15,059) (12,476) (30,919) (19,749) (693,192) 

8/12- 265,049 348,339 1,120,463 120,570 16,106 177,265 17,443 1,984 24,105 19,750 130,574 61,663 2,303,311 
8/25 (53,148) (109,500) (533,209) (28,142) 7 473) (68,516) (5,486) (1,277) (9,966) (9,048) (75,473) (32,548) (558,244) 

8/26- 121,096 499,791 473,284 113,351 21,564 127,813 23,179 413 4,304 28,089 110,675 38,290 1,561,848 
9/ 8 (31,221) (166,941) (116,335) (44,133) (15,338) (58,079) (11,659) (413) (4,304) (8,952) (61,542) (21,272) (228,929) 

q/ 9- 305,516 1,022,300 6,219,530 .129,018 255,649 125,877 7,983 1,033 34,436 15,361 94,443 32,114 8,243,258 
9/22 (193,098) (445,369 (2,242,441)(38,661) (233,432) 74,514) (3,231) (381) (18,597) (6,989) (43,187) (21,852) (2,308,347) 

9/23- 73,356 939,001 2,549,766 78,332 222,704 78,431 6,307 3,720 25,827 5,852 68,864 NS 4,052,161 

10/ 6 (28,108) (806,543 (1,543,465) (13,636) (176,060) (33,475) (3,227) (1,240) (25,827) (5,852) (26,028) (1,751,365) 

10/ 7- 162,834 1,154,063 289,826 79,649 30,874 35,947 11,826 0 0 0 3,935 0 1,763,954 
10/20 (94,132) (529,982) (77,987) (25,807) (10,878) (14,081) (7,700) (0) (0) (0) (3,935)' (0) (544,867) 

10/21 43,530 954,147 1,053,235 34,349 38,520 38,508 0 0 0 0 13,117 1,94.1 2,177,346 

11/ 3 (25,576) (490,059) (573,577) (16,063) (15,442) (19,910) (0) (0) (0) (0) (9,728) (1,941) (755,508) 

11/ 4- 32,244 355,912 165,188 79,868 12,519 9,320 0 0 0 11,704 0 0 666,754 

11/17 (5,265) (143,400) (89,655) (19,240) (3,935) (5,107) (0) (0) (0) (5,852) (0) (0) (170,515) 

11/18- 18,174 212,033 58,824 27,208 8,639 2,663 11,826 0 0 0 0 0 339,366 

12/ 1 (7,214) (97,918) (19,672) (9,984) (2,313) (1,391) (11 ,826) (0) (0) (0) (0) (0) (101 ,359) 

U) 12/ 2- 16,122 90,871 44,819 12,287 15,060 0 0 0 0 0 0 0 179,159 
(D112/15 (7,210) (90,871) (17,927) (8,127) (10,006) (0) (0) (0) (0) (0) (0) (0) (93.792) 

12/16- NS* NS NS 0 NI NS NS NS NS NS NS NS 0 
*12/29 (0) (0) 

0 *IS= no samples taken 
C 

**Numbers in parentheses represent one standard error
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Table -D-l6

Density Estimates (NO./l1000 in 3 ) of White Perch Eggs within Geographical 
Regions of Hudson River Estuary fRM 14-140 (km 22-224)] Based on 

Combined Day and Night Sampling by Epibenthic Sled and Tucker Trawl 
during 1973 

29 Apr 13 May 27 May 10 Jun 24 Jun 8 Jul 22 Jul 5 Aug 
Region (RX) 12 May 26 May -9 Jun 23 Jun 7 Jul 21 Jul 4 Aug 18 Aug 

Yonkers-Tappan 0 0 0 0 0 0 0 0 Density 
Zee (14-33) (0) (0) (0) (0) (0) (0) (0) (0) SE 

Croton, Haverstraw- 0 0.11 0.19 0.18 Density 
Indian Pt. (34-46) (0) (0.11) (0.19) (0.18) SE 

West Point- 0.05 0 0 1.31 Density 
Cornwall (47-61) (0.05) (0). (0) (1.31) SE 

Poughkeepsie-Hyde 0.39 0.49 0.88 0 Density 

Park (62-85) (0.32) (0.27) (0.46) (0) SE 

Kingston 0.05 0.27 14.99 0.50 Density 

Saugerties (86-106) (0.05) (0.21) (7.49) (0.50) SE 

Catskill- 0.45 4.55 16.16 0.55 0 0 0 0 Density 

Albany (107-140) (0.35) (2.85) (12.67) (0.48) (0) (0) (0) (0) SE 

SE -One standard error 

Table D- 17 

Density Estimates (No. /l000 m3) of White Perch Yolk-Sac Larvae within 
Geographical Regions of Hudson River Estuary ERM 14-140 (km 22-224)] Based 

on Combined Day and Night Sampling by Epibenthic Sled and Tucker Trawl 
during 1973 

29 Apr 13 May 27 May 10 Jun 24 Jun 8 Jul 22 Jul 5 Aug 
Region (RM) 12 May 26 May 9 Jun 23 Jun 7 Jul 21 Jul 4 Aug 18 Aug 

Yonkers-Tappan 0 0.49 0.31 0 0 0 0 0 Density 
Zee (14-33) (0) (0.27) (0.31) (0) (0) (0) (0) (0) SE 

Croton, Haverstraw- 0 9.39 0.42 1.56 0 Density 
Indian Pt. (34-46) (0) (6.31) (0.31) (1.19) (0) SE 

West Point- 0 1.76 0 0.47 0 Density 
Cornwall (47-61) (0) (0.99) (0) (0.47) (0) SE 

Poughkeepsie-Hyde 0.25 0.64 2.86 4.03 0.06 Density 
Park (62-85) (0.25) (0.27) (1.29) (3.91) (0.06) SE 

Kingston- 0.25 4.67 4.01 26.09 0 Density 
Saugerties (86-106) (0.25) (3.13) (2.88) (26.00) (0) SE 

Catskill- 0.17 0.61 1.34 3.69 0.49 0 0 0 Density 
Albany (107-140) (0.10) (0.29) (0.64) (2.62) (0.49) (0) (0) (0-) SE

SE -One standard error

services groupD- 24



Table D- 18 

Density Estimates (NO./11000 in 3 ) of White Perch Post Yolk-Sac Larvae 
within Geographical Regions of Hudson River Estuary ERM 14-140 (km 22-224)] 

Based on Combined Day and Night Sampling by Epibenthic Sled and Tucker Trawl 
during 1973 

29 Apr 13 may 27 May 10 Jun 24 Jun 8 Jul 22 Jul 5 Aug 

Region (R14) 12 May 26 May, 9 Jun 23 Jun 7 Jul 21 Jul 4 Aug 18 Aug 

Ygnkers-Tappan 0 0.37 0.90 0 30.89 0.68 0 0 Density 

Zee (14-33) (0) (0.37) (0.65) (0) (9.53) (0.48) (0) (0) SE 

Croton, Haverstraw- 0 0.43 0.83 1.03 23.06 3.31 0 0 Density 
Indian Pt. (34-46) (0) (0.43) (0.75) (0.67) (11.58) (1.04) (0) (0) SE 

West Point- 0 1.04 0 1.26 46.56 0.24 0 0 Density 

Cornwall (47-61) (0) (0.97) (0) (0.52) (19.93) (0.14) (0) (0) SE 

Poughkeepsie-Hyde 0 0.03 0.51 24.84 15.03 1.00 0.01 0 Density 

Park (62-85) (0) (0.03) (0.38 (8.32) .(9.38) (0.66) .(0.01) (0) SE 

Kingston- 0.28 0.7 2.49 20.13 4.03 0.14 0 0 Density 

Saugerties (86-106) (0.25) (0.70) (1.64) (14.45) (2.06) 1(0.09) (0) (0) SE 

Catskill- 0.67 0.52 0.60 2.19 1.03 0.09 0 0 Density 

Albany (107-140) (0.67) (0.25) (0.33) (0.84) (0.44) (0.06) (0) (0) SE 

SE -One standard error 

Table D-19 

Density Estimates (No./1000 in 3 ) of Juvenile White Perch within Geographical 
Regions of Hudson River Estuary ERM 14- 140 (km 22-224)] Based on Combined 

Day and Night Sampling by Epibenthic Sled and Tucker Trawl during 1973 

29 Apr 13 May 27 May 10 Jun 24 Jun 8 Jul 22 Jul 5 Aug 
Region (P14) 12 May 26,May 9 Jun 23 Jun 7 Jul 21 Jul 4 Aug 18 Aug 

Yonkers7-Tappan 0 0 0 0 0 0 0 2.36 Density 
Zee (14-33) (0) (0) (0) (0) (0) (0) (0) (1.25) SE 

Croton,* Havers traw- 0.40 0.18 1.54 Density 
Indian Pt.. (34-46) (0.30) (0.09) (0.49) SE 

West Point- 0.42 0.63 1.28 Density 
Cornwall (47-61) (0.30) (0.33) (0.56) SE 

Poughkeepsie-Hyde 1.38 0.21 0.14 Density 
Park (62-85) (1.08) (0.08) (0.6) SE 

Kingston- 0.23 1.55 1.41 Density 
Saugerties (86-106) 0.16 0.72 (1.05) SE 

Catskill- 0 0 0 0 0 0 0 0 Density 
Albany (107-140) (0) (0) (0) (0) (0) (0) (0) (0) SE 

SE =One standard error

services groupD- 25



Table D-20

Catch per Unit Effort of Juvenile White Perch by 100-ft (30. 5-rn) Beach Seine, Hu~dson River Estuary 
ERM 12-153 (km 19-245)] during Daytime, 1973

8 Apr 22 Apr 6 May 20OMay 3 Jun 17 Jun 1 Jul 15 Jul 29Jul12 2Aug 26 Aug 9 Sep 23 Sep 7 Oct 21lOct 4 Nov 18Uov 2 Dec 16 Dec 
21lApr 5 May 19 May 2 Jun 16 Jun 30OJun 14 Jul 28 Jul 11Aug 25 Aug 8BSep 22 Sep 6 Oct 200Oct 3 Nov 17 Nov 1iDec 15 Dec 29 Dec

Yonkers C/f 0 
N 1 
SE 0 

Tappan Zee c/f 0 
N 2 
SE 0 

Croton- c/f 0 
Haverstra. N 2 
Bays SE 0 

Indian Point C/f -
N NS 
SE -

West Point C/f 0 
N 6 
SE 0 

Cornwall C/f 0 
N 7 
SE 0 

Poughkeepsie c/f 0 
N 6 
SE 0 

Hyde Park C/f 0 
N 6 
SE 0 

Kingston C/f 0 
N 2 
SE 0 

Saugerties c/f 0 
N 6 
SE 0 

Catskill C/f 0 
N 6 
SE 0 

Albany C/f 0 
N 11 
SE 0

C/f -catch per unit effort; N - num~ber of toos, 
tNS -no sample

O 0.20 8.67 5.00 8.00 18.63 2.38 13.63 2.00 0.56 0 0.17 
2 5 15 11 9 8 8 8 4 9 11 6 NSt 
0 0.20 3.62 2.43 6.27 17.51 1.19 12 .91 2 .00 0 .44 0 0 .17 

0 3.83 5.80 4.83 40.20 17.25 67.67 35.60 10.67 0 0 0 
2 6 8 12 4 4 3 5 3 6 6 2 NS 
0 1.60 1.94 1.94 19.54 4.13 63.67 21.95 8.21 0 0 0 

0.56 2.00 1.50 36.73 28.20 121.00 141.45 11.56 22.25 5.43 0 0 

2 5 4 9 10 14 11 9 12 7 16 6 NS 
0.50 1.76 0.87 24.53 14.67 36.96 59.35 7.69 13.90 5.43 0 0 

6.14 0.75 2.50 8.83 6.70 37.80 20.25 11.86 4.45 0.20 0.52 0 
7 4 14 12 10 10 12 14 11 15 21 3 NS 
0.55 0.75 1.30 5.64 3.97 13.18 10.97 6.18 2.85 0.14 0.27 0 

0 58.60 5.60 13.22 17.53 17.00 26.67 8.43 17.23 9.80 9.33 13.71 
2 5 10 9 11 6 12 7 13 5 18 7 NS 
0 30.80 1.51 6.02 4.67 6.19 7.14 2.18 5.04 3.22 3.32 12.56 

0 1.43 2.36 10.07 8.33 12.27 7.45 3.63 1.31 1.13 0 0 
2 7 11 14 6 1 1 11 8 13 8 12 3 NS 

0 0 .81 0 .89 3 .60 3 .33 4 .81 2 .41 1 .97 0 .84 1.13 0 0 

14.80 10.44 8.24 9.21 2.53 0.75 1.89 0.17 0.38 0 6.67 0 

5 9 21 24 15 16 9 6 8 2 91 6 NS 
11.43 5.77 3.77 4.08 1.54 0.39 1.43 0.17 0.26 0 6.30 0 

1.50 54.33 22.11 22.00 2.67 9.00 0.50 0 0 0 0 0 

2 3 9 5 6 6 2 5 2 2 2 1 35 
0 .50 41 .14 5 .32 10 .10 1 .58 4 .84 0 .50 0 0 0 0 0 

10 .50 18 .00 11 .20 7 .60 4 .75 4 .50 3 .00 0 0 0 0 0 

2 3 5 5 4 4 2 2 1 2 2 2 N5 

10.50 15.51 6.15 4.06 1.31 3.20 1.00 0 0 0 0 *0 

1.80 22.57 12.83 22.38 8.00 8.38 0 0 0 0 -- 0 

5 7 12 8 5 8 3 2 5 3 NS 3 HS 

1.56 11.48 3.83 9.25 4.48 3.50 0 0 0 0 -- 0 

0.25 0.57 5.46 9.00 5.75 3.40 4.00 0 1.33 0.40 0 0 

4 7 13 11 8 10 4 5 6 5 5 5 NS 

0.25 0.57 3.20 4.35 2.95 1.85 1.08 0 1.33 0.24 0 0 

0.13 1.56 0.28 4.69 1.91 0.09 -- 0.20 0.14 0 0 0 
8 9 18 13 11 11 NS 5 7 8 7 4 NS 

0.13 1.56 0.28 3.72 1.81 0.09 -- 0.20 0.14 0 0 0

SE - one standard error

0

Region

CA 
VD

0

(A,- -



Table D-2l 

Catch per Unit Effort of White Perch' (All Ages Combined) by Bottom Trawl, Hudson.River Estuary 
[RM 24-62 (km 38-99)] during Daytime, 1973

Region 

Tappan Zee 

Croton
Haverstraw Bays 

Indian Point 

West Point 

Cornwall

Apr 

C/f 214.20 
N 8 
SE 82.26 

C/f -

N NSt 
SE 

C/f 7.92 
N 3 
SE 2.42 

C/f .0 
N 2 
SE 0 

C/f -

N NS 
SE

C/f = catch per unit effort; N = number 
tNS = no sample

of tows; SE = one standard error

May 

1.90 
5 
1.27 

11.88 
8 
5.59 

85.13 
16 
415.76 

140.06 
8 

130.47 

8.71 
2 
0.79

Jun 

54.42 
11 
28.78 

16.74 
17 

11.06 

3.89 
22 

1.37 

1.27 
10 
0.74 

2.69 
10 
2.02

Jul 

10.65 
18 

7.81 

14.78 
9 
9.48 

5.33 
33 
1.41 

15.16 
14 
6.02 

1.16 
15 
0.50

Aug 

0.13 
12 
0.13 

0 
6 
0 

7.64 
23 

2.88 

5.04 
11 
2.90 

7.92 
9 
5.48

Sep 

0.79 
12* 
0.41 

1.58 
6 
1.29 

3.89 
22 
2.02 

2.30 
11 
0.69 

11.40 
10 
5.29

Oct 

0 
12 

0 

0 
6 
0 

7.99 
21 
2.95 

25.77 
11 
13.46 

39.24 
9 

26.63

Nov 

1.58 
1 
0 

5.28 
3 
3.70 

6.72 
11 
1.80 

7.52 
4 
2.45 

45.-66 
6 

22.76

Dec 

1.81 
7 
1 .56 

36.43 
3 

34.84 

173.35 
11 
91.08 

9.50 
5 
2.79 

13.46 
4 
7.36



Table D-220 

Catch per Unit Effort of Yearling and Older White Perch by 100-ft (30. 5-rn) Beach Seine, Hudson 
River Estuary FRM 12-153 (km 19-245)], during Daytime, 1973 

8 Apr 22 Apr 6 May 20OMay 3 Jun 17 Jun 1iJul 15 Jul 29 Jul 12 Aug 26 Aug 9 Sep 235Sep 7 Oct 21lOct 4 Nov 18 Nov 2 Dec 16ODec 
Region * 1 Ap r 5 May 19 May 2_Jun _16 Jun 30 Jun 14 Jul 28 Jul 11 Aug 25 Aug 8 Sep 22 Sep 6 Oct 20 Oct 3 Nov 17 Nov 1 Dec 15 Dec 29 Dec 

Yonkers C/f* 13.00 16.80 23.14 9.00 6.50 1.25 0.50 4.80 9.00 11.00 6.56 2.63 13.38 3.13 4.75 0.56 0.45 0 -

N 1 5 7 4 2 4 2 5 15 11 9 8 8 8 4 9 11 6 NS t 
SE 0 3.99 8.63 2.48 6.50 0.75 0.50 2.96 2.83 7.39 2.14 1.08 9.85 0.85 3.77 0.38 0.28 0 

Tappan Zee c/f 6.00 18.00 30.50 25.95 4.33 26.00 5.00 9.00 21.63 2.67 14.00 111.25 6.00 30.60 1.00 3.17 1.33 0 
N 2 1 2 22 3 3 2 6 8 12 4 4 3 5 3 6 6 2 NS 
SE 2.00 0 27.50 7.97 1.67 22.55 5.00 6 .49 10.98 1.24 5.55 110.58 2 .65 24 .21 1 .00 1 .87 0 .80 0 

Croton- c/f 0.50 10.00 3.43 10.55 36.33 14.00 4.00 5.20 6.75 13.89 2.50 36.36 65.73 11.11 30.00 0.57 0.31 0 
laverstraw N 2 2 7 22 6 4 2 5 4 9 10 14 11 9 12 7 16 6 N 
Bays SE 0.50 10.00 2.18 3.35 30.51 10.86 4.00 4.27 3.12 9.65 1.71 31.01 46.63 9.78 17.58 0.30 0.25 0 

Indian Point C/f -- 1.67 4.84 5.51 32.17 34.30 4.14 16.25 3.21 2.00 0.70 1.10 0.67 1.71 1.27 1.13 0.*57 0 0 
N NS 6 25 35 41 54 7 4 14 12 10 10 12 14 11 15 21 3 5 
SE -- 1.31 2.52 2.32 17.03 15.53 1.92 15.59 2.26 1.13 0.42 0.69 0.45 0.57 0.81 1.06 0.30 0 0 

West Point C/f 0 1.88 6.77 9.30 19.00 11.64 2.00 2.80 1.00 0.22 0.36 0.33 0.75 0.71 1.00 1.40 0.06 0 -

N 6 17 13 23 2 11 2 5 10. 9 11 6 12 7 13 5 18 7 NS 
SE 0 1.03 3.59 3.25 13.00 4.99 2.00 1.83 0.37 0.22 0.36 0.33 0.30 0.47 0.45 0.68 0.06 0 

Cornwall c/f 4.86 5.39 9.73 14.86 37.08 12.25 5.50 .14.14 3.82 0.21 0.33 0.73 1.36 0.38 0.46 0.38 0.17 0 
N 7 31 15 29 12 12 2 7 11 14 6 11 11 8 13 8 12 3 NS 
SE 3.71 2.61 3.83 4.04 11.87 4.80 2.50 6.26 2.32 0.15 0.21 0.41 0.59 0.18 0.27 0.18 0.17 0 

00Poughkeepsie C/f 7.83 5.41 6.50 23.38 46.00 1.67 5.20 5.00 0.76 0.25 6.20 0.31 0.11 0.33 0 0 0.33 0 
N 6 17 2 8 1 3 5 9 21 24 15 16 9 6 8 2 9 6 NS 
SE 7.83 2.26 2.50 11.88 0 0.88 4.02 3.06 0.40 1.15 1.01 0.20 0.11 0.33 0 0 0.33 0 

Hyde Park C/f 0 3.00 14.83 33.75 21.00 7.50 3.00 0.33 0.67 0.40 1.83 3.83 2.50 0.20 0 0 0 0 
N 6 7 6 4 2 2 2 3 9 5 6 6 2 5 2 2 2 1 NS 
SE 0 0.72 6.31 14.95 20.00 7.50 3.00 0.33 0.33 0.24 1.64 3.64 2.50 0.20 0 0 0 0 

Kingston C/f 0 3.33 109.00 2.67 -- 7.00 13.50 4.00 1.00 0.20 1.25 0.75 0 0 0 0 0 0
N 2 3 1 3 NS 2 2 3 5 5 4 4 2 2 1 2 2 2 NS 
SE 0 1.67 0 1.76 -- 7.00 6.50 1.73 1.00 0.20 1.25 0.25 0 0 0 0 0 0 

Saugerties C/f 0.33 1.00 6.11 16.67 19.00 0 12.20 2.14 3.08 0.63 1.40 0.88 0 0 0 0 -- 0 
N 6 10 9 6 1 2 5 7 12 8 5 8 3 2 5 3 NS 3 NS 

SE 0.21 0.42 3.05 6.48 0 0 8.77 1.34 0.85 0.42 0.93 0.48 0 0 0 0 -- 0 

Catskill C/f 0.17 0.43 2.63 0.88 0.75 16.33 2.00 6.29 1.00 1.09 0 0.50 0.25 0.60 0 0.20 0 0 
N 6 14 8 8 4 3 4 7 13 11 8 10 4 5 6 5 5 5 NS 

5E 0.17 0.36 2.20 0.35 0.75 15.84 1.41 2.39 0.69 0.46 0 0.22 0.25 0.24 0 0.20 0 0 

Albany C/f 0 0 0 7.00 0.33 4.00 1.63 1.67 0.94 2.15 0.18 0.09 -- 0 0.43 0 0 0 

N 11 20 11 12 9 3 8 9 18 13 11 11 NS 5 7 8 7 4 NS 

U) SE 0 0 0 6.19 0.24 4.00 0.80 0.94 0.65 2.15 0.18 0.09 -- 0 0.43 0 0 0 

C C/f - catch per unit effort; N - nmber of tows; SE -one standard error 

t NS - no sample 

0 
In 

M



Table D-23 

Standing Crop of White Perch Eggs within Six Geographical Regions of 
Hudson River Estuary ERM 14- 140 (km 22-2 24)] Based on Combined. Day and 

Night Sampling by Epibenthic Sled and Tucker Trawl during 1973 

Regi on ______ 

Date YK-.TZ CH-IP WP-CW PK -HP KG-SG CS-AL Total 

4/29- 0 0 16,119 177,137 18,186 104,807 316,249 
5/12 (01* (0) (16,119) (146,644) (18,186) (81,420) (169,482) 

,b/13- 0 39,961 0 223,791 102,488 1,054,055 1,420,295 
5/26 (0) (39,961) (0) (122,556) (78,832) (660,886) (677,939) 

5/27- 0 66,434 0 402,501 5,753,242 3,744,938 9,967,115 
6/ 9 (0) (66,434) (0) (212,398) (2,873,501) 2,935,700) (4,113,985) 

6/10- 0 64,963 455,520 0 191,884 128,011 840,378 
6/23 (0) (64,963) (455,520) (0) (191,884) (111,396) (510,830) 

6/24- 0 0 0 0 0 0 0 
7/ 7 (0) (0) (0) (0) (0) (0) (0) 

7/ 8- 0 0 0 0 0 0 0 
7121 (0) (0) (0) (0) (0) (0) (0) 

7/22- 0 0 0 0 0 0 0 
8/ 4 (0) (0) (0) (0) (0) (0) (0) 

8/ 5- 0 0 0 0 0 0 0 
8/18 (0) (0) (0) (0) (0) (0) (0) 

*Numbers in parentheses represent one standard error

Table D-24 

Standing Crop of White Perch Yolk-Sac Larvae within Six Geographical Regions 
of Hudson River Estuary [RM 14-140 (km 22-224)] Based on Combined Day .and 

Night Sampling by Epibenthic Sled and Tucker Trawl during 1973 
Region_______ _________ ______ 

Date YK-TZ Ci4-IP WP-CW PK-IIP KG-SG C-LTotal 

4/29- 0 0 0 115,297 95,316 40,112 250,725 

5/13- 270,025 3,340,995 610,120 293,484 1,792,382 140,367 6,447,374 
5/26 (149,776) (2,247,842) (342,253) (121,846) (1,202,750) (66,162) (2,580,348) 

5/27- 172,889 149,313 0 1,312,244 1,539,600 311,638 3,485,685 
6/ 9 (172,889) (108,475) (0) (594,931) (1,103,684) (149,333) (1,279,070) 

6/10- 0 554,971 164,435 1,850,122 10,011,926 854,492 13,435,945 
6/23 (0) (423,245) (164,435) (1,799,432) (9,978,050) (606,390) (10,167,267) 

6/24- 0 0 0 25,866 0 113,303 139,170 
7/ 7 (0) (0) (0) (25,866) (0) (113,303) (116,219) 

71 8- 0 0 0 0 0 0 0 
7121 (0) (0) (0) (0) (0) (0) (0) 

7122- 0 0 0 0 0 0 0 
8/ 4 (0) (0) (0) (0). (0) (0) (0) 

8/ 5- 0 0 0 0 0 0 0 
8/18 (0) (0) (0) (0) (0) (0) (0)

*Numbers in parentheses represent one standard error

services groupD-Z29



Table-D-25 

Standing Crop of White Perch Post Yolk- Sac'Larvae withinSix Geographical 
Regions of Hudson River Estuary [RM 14-140 (km 22-224)] Based on Combined 

Day and Night Sampling by Epibenthic Sled and Tucker Trawl during 1973 

Regi on ________ 

Date YK-TZ CH-IP WP-CW PK-HP KG-SG CS-AL Total 

4-29- 0 *0 0 0 107,264 156,177 263,442 
5/12 (0) (0) (0) (0) (95,440) (156,177) (183,030) 

5/13- 201,099 152,917 359,562 11,542 268,374 120,058 1,113,551 
5/26 (201,'099) (152,917) (334,924) (11,542) (268,374) (58,144) 501,535) 

5/27- 496,501 296,487 0 232,427 954,605 139,227 2,119,248 
6/ 9 (357,980) (267,508) (0) (175,620) (629,983) (77,459) (795,884) 

6/10- 0 366,834 436,375 11,418,732 7,726,154 507,368 20,455,462 
6/23 (0) (240,928) (181,639) (3,823,464) (5,543,900) (195,417) (6,744,104) 

6/24- 17,025,408 8,209,203 16,166,026 6,907,344 1,547,493 .237,670 50,093,143 
7/ 7 (5,251,169) (4,122,504) (6,921,182) (4,309,925) (790,211) (100,847) (10,568,000) 

71 8- 371,912 1,177,811 82,724 458,810 53,563 21,537 2,166,356 
7/21 (263,235) (369,371) (49,459) (305,407) (33,192) (14,246) (550,229) 

7/22- 0 0 0 2,483 0 0 2,483 
8/ 4 (0) (0) (0) (2,483) (0) (0) (2,483) 

8/ 5- 0 0 0 0 0 0 0 
8/18 (0) (0) (0) (0) (0) (0) (0) 

*Numbers in parentheses represent one standard error 

Table D-26 

Standing Crop of Juvenile White Perch within Six Geographical Regions of 
Hudson River Estuary*[RM 14- 140 (km 22-224)] Based on Combined Day and 

N ight Sampling by Epibenthic Sled and Tucker Trawl during 1973 

________ ____________ __________Region 

Date; YK-TZ CH-IP WP-CW PK-HP KG-SGI CS-AL Total 

4/29- 0 ~ 0 0 0 0 *0 0 
5/12 (0) (0) (0) (0) (0) (0) (0) 

5/13- 0 0 0 0 0 0 0 
5/26 (0) (0) (0) (0) (0) (0) (0) 

5/27- 0 00 0 0 0 0 
6/ 9 (0) (0) (0) (0) (0) (0) (0) 

6/10- 0 0 0 0 0 0 0 
6/23 (0) (0) (0) (0) (0) (0) (0) 

6/24- 0 0 0 0 0 0 0 
7/ 7 (0) (0) (0) (0) (0) (0) (0) 

7/ 8 0 143,331 144,182 635,370 87,670 0 1,010,552 
7121 (0) (106,627) (103,559) (494,825) (61,833) (0) (520,355) 

7122- 0 63,033 220,090 .94,260 594,742 0 972,124 
8/ 4 (0) (33,575) (114,564) (38,604) (276,316) (0) (303,468) 

8/ 5- 1,298,723 5772444,752 65,820 542,848 0 2,899,915 
8/18 (691,207) (172,919) (195,239) (28,556) (402,382) (0) (841,733) 

*Numbers in parentheses represent one standard error

services groupD-30



Table D-27 

Standing Crop. of Juvenile White Perch within 12 Geographical Regions of Hudson River Estuary 

ERM 12-153 (km 19-245)] Based on Daytime Sampling by 100-ft (30.5-mn) Beach Seine during 1973 

Regi on 

Date YK TZ CH IP WP CW PK HP KG SG Cs AL Total 

67-0 ~ 0 0 0 0 0 0 0 0 0 0 0 0 
6/30 (0) (0) (0) (0) (0) (0) (0) (0) (0) (0) (0) (0) (0) 

7/ 1- 0 0 13,446 10,532 0 0 105,014 1,860 90,393 31,600 4,919 1,698 259,462 
7/14 (0) (0) (13,446) (5,099) (0) (0) (81,070) (620) (90,393) (27,423) (4,919) (1,698) (125,417) 

7/15- 1,290 174,170 53,782 6,912 154,444 15,216 74,109 67,373 154,960 396,254 11,243 21,135 1,130,887 
7/28 (1,290) (72,71?') (47,347) (6,912) (81,167) (8,652) (40,934) (51,008) (134,015) (201,547) (11,243) (21,135) (278,698) 

7/29- 55,890 266,934 40,337 23,039 14,759 25,175 58,454 27,418 96,420 225,296 107,459 3,774 -944,954 
8/11 (23,359) (88,169) (23,288) (11,979) (3,972) (9,448) (26,765) (6,602) (52,957) (67,227) (62,879) (3,774) (145,471) 

8/12- 35,469 219,605 988,995 81,404 34,848 107,272. 65,338 27,280 65,428 392,806 177,080 63,753 2,259,277 
8/25 (16,960) (88,045) (659,728) (51,931) (15,879) (38,394) (28,930) (12,523) (34,927) (162,361) (85,682)(50,589) (697,265) 

8/26- 51,591 1,828,781 758,329 61,744 46,242 88,759 17,975 3,307 40,892 140,444 113,134 25,938 3,177,138 e9/ 8 (40,459) (887,909) (394,419) (36,607) (12,348) (35,504) (10,902) (1,965) (11,320) 78,707) (58,052)(24,610) (979,162) 

q/ 9.- 120,111 783,763 3,253,824 348,348 44,804 130,718 5,322 11,160 38,740 147,028 66,897 1,23F 4,951,950 
9/22 (112,921) (187,680) (993,772)(121,490) (16,304) (51,284) (2,786) (6,007) (27,562) (61,528) (36,422) (1,23E )(1,029,141) 

9/23- 15,316 3,074,473 3,803,870 186,615 70,281 79,399 13,403 620 25,827 0 78,702 NS 7,348,505 
10/ 6 (7.702)(2,892,730 1,595.984)(101,130) (18,825) (25,666) (10,135) (620) (8,609) (0) (21,252) (3,305,598) 

10/ 7- 87,866 1,617,506 310,742 109,270 22,214 38,610 1,183 0 0 0 0 2,717 2,190,107 
10/20 (83, 284) (997,370) (206,900) (56,971) (5,747) (21,009) (1,183) (0) (0) (0) (0) (2,717)(1,023,825) 

10/2-1 12,898 484,646 598,327 41,051 45,413 13,928 2,661 0 0 0 26,234 1,941 1,227,098 
11- 3 (12,898) (373,138) (373,849) (26,224) (13,279) (8,894) (1,867) (0) (0) (0) (26,234) (1,941) (529,905) 

11/ 4- 3,583 0 145,980 1,843 23,720 11,982 0 0 0 0 7,870 0 194,978 
11/17 (2,866). (0) (145,980) (1,334) (10,597) (11,982) (0) (0) (0) (0) (4,820) (0) (146,967) 

11/18- 0 0 0 4,827 24,599 0 47,304 0 0 0 0 0 76,729 
12/ 1 (0) (0) (0) (2,513) (8,74,) (0) (44,705) (0) (0) (0) (0) (0) (45,621) 

12/ 2- 1,075 0 0 0 36,145 0 -00 0 0 0 0 37,1 
*12/ 15 (1,075) (0) (0) (0) (33,102) (0) (0) (0) (0) (0) (0 () (33,119) 

(0 0 3319 

5 21- NS** NS NS 1,843 NS NS NS NS NS NS NS NS 1,843) *12-29 (1,843) (1,843) 

0 *Numbers in parentheses represent one standard error 

Va **NS = no samples taken I



Table D-Z8 

Density Estimates .(No./ /1000 m 3) of Atlantic Tomcod Post Yolk-Sac Larvae 
within Geographical Regions of Hudson River Estuary IRM 14-140 (km 22-224)] 

Based on Combined Day and Night Sampling by Epibenthic Sled and Tucker 
Trawl during 1973 

29 Apr l3 May 27 May 10OJun 24 Jun 8 Jul 22 Jul 5 Aug 
Region (EM) 12 May 26 May 9 Jun 23 Jun 7 Jul 21 Jul 4 Aug 18 Aug 

Yonkers-Tappan 2.08 0 0 0 0 0 0 0 Density 
Zee (14-33) (0.58) (0) (0) (0) (0) (0) (0) (0) SE 

Croton, Haverstraw- 2.54 Density 
Indian Pt. (34-46) (0.07) SE 

West Point- 0.53 Density 
Cornwall (4 7-61) (0.36) SE 

Poughkeepsie-Hyde 0 Density 
Park (62-85) (0) SE 

Kingston- 0 Density 
Saugerties (86-106) (0) SE 

Catskill- 0 0 0 0 0 0 0 0 Density 
Albany (107-140) (0) (0) (0) (0) (0) (0) (0) (0) SE 

SE -One standard error

Table D-29 
3 

Density Estimates (No. /1000 m ) of Juvenile Atlantic 
Geographical Regions of Hudson River Estuary ERM 14-

Tomcod within 
140 (km 22-224)]

Based on Combined Day and Night Sampling by Epibenthic Sled -and Tucker 
Trawl during 1973 

29 Apr 13 May 27 May 10 Jun 24 Jun. 8 Jul 22 Jul 5 Aug 
Region (EM) 12 May 26 May 9 Jun '23 Jun 7 Jul 21 Jul 4 Aug 18 Aug 

Yonkers-Tappan 125.25 210.22 7.98 8.69 1.51 0.06 0.10 8.93 Density 
Zee (14-33) (50) (82.12) (3.87) (1.04) (1.51) (0.04) (0.06) (3.28) SE 

Croton, Haverstraw- 138.39 45.04 9.82 8.36 5.71 0.15 2.31 1.93 Density 
Indian Pt. (34-46) (64.36) (17.61) (9.82)- (2.64) (5.20) (0.15) (2.21) (1.21) SE 

West Point- 24.79 24.53 37.50 2.45 3.32 0.14 0.46 0.08 Density 
Cornwall (47-61) (9.09) (8.11) (34.29) (1.19) (3.21) (0.14) (0.37) (0.06) SE 

Poughkeepsie-Hyde- 4.11 4.69 1.55 0.32 0.66 0.32 0.11 '0.50 Density 
Park (62-85) (1.85) (1.70) (0.67) (0.32) (0.42) (0.32) (0.11) (0.50) SE 

Kingston- 0.14 0 1.29 0.09 0.34 0 0 0 Density.  
Saugerties (86-106) (0.14) (0) (0.80) (0.09) (0.24) (0) (0) (0) SE 

Catskill- 0 0.21 0.07 0 0.12 0 0 0 Density 
Albany (107-140) (0) (0.14) (0.07) (0) (0.12) (0) (0) (0) SE 

SE -one standard error

services groupD-32



Table D-30 

Catch per Unit Effort of Juvenile Atlantic Tomncod by 100-ft (30. 5-rn) Beach Seine, Hudson River 
Estuary ERM 12-153 (kmn 19-245)] during Daytime, 1973 

8 Apr 22 Apr 6 May 20OKay 3 Jun 17 Jun 1iJul 15 Jul 29 Jul12 2Aug 26 Aug 9 Sep 23 Sep 7 Oct 21lOct 4 Nov 18 Nov 2 Dec 16 Dec 
Region 21 Apr 5 May 19 May 2 Jun .16 Jun 30 Jun 14 Jul 28 Jul 11 Aug 25 Aug 8 Sep 22 Sep 6 Oct 20 Oct 3 Nov. 17 Nov 1 Dec 15 Dec 29 Dec 

Yonkers C/f a 6.00 5.71 10.50 0. 47.75 0 0.40 0 0.82 0 0 0 0.25 0.25 0 , 0 0 
N 1 5 7 4 . 2 4 2 5 15 11 9 8 8 8 4 9 11 6 NS 
SE 0 2.17 1.82 5.07 0 20.58 0 0.40 0 0.58 0 0 0 0.25 0.25 0 0 0 

Tappan Zee C/f 0 4.00 0 0.18 0 0 0.50 0 0 6.75 0.25 0.50 0.67 1.80 0 0.50 0 0
N 2 1 2 22 3 3 2 6 8 12 4 4 3 5 3 6 6 2 NS 
SE 0 0 0 0.11 0 0 0.50 0 0 5.5 0.25 0.50 0.67 0.97 '0 0.34 0 0 

Croton- O/f 0 0 0 0.77 0.33 0 0 0 .0 0 0 0 .0 0 0.08 0 0 0
Haverstraw N 2 2 7 22 6 4 2 5 4 9 10 14 11 9 12 7 16 6 NS 
Bays. S F 0 0 0 0.73 0.83 0 0 0 0 0 0 0 0 0 0.08R 0 0 0 

Indian Point C/f -- 0 0.28 0.20 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
N NS 6 25 35 41 54 7 4. 14 12 10 10 12 14 11 15 21 3 NS 
SF -- 0 0.11 0.11 0 0 1I 0 0 0 0 0 0 0 0 0 0 0 

West Point C/f 0 0 0 0 0 0 0 0 0 0 0 '0 0 0 0 0 0 0
N, 6 17 13 23 2 11 2 5 10 9 11 .6 12. 7 13 5 18 7 NS 
SE: 0 0 0 0 0 0 0 0. 0 0 0 0 0 0 0. 0 0 

Cornwall O/f 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
N 7 31 15 29 12 12 2 7 11 .14 6 11 11 8 13 8 12 3 us5 

W SE 0 .0 0 0 0 0 0 0 0 0 0 0 .0 0 0 0 0 0

Poughkeepsie C/f 0 0 0 0 0) 0 0 0 0 0 0 0 0 0 0 0 0 
N 6 17 2 8 1 3 5 9 21 24 15 16 9 6 8 2 9 6 NS 
SE 0 0 0 0 0 00 ( 0 0 0 0 0 0 0 0 0 0 

ilydc Park (;/f 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
N 6 7 6 4 2 2 2 3 9 5 6 6 2 5 2 2 2 1. NS 
SE 0 0 (1 0 ( 0 0 0 0 0 0 0 0 0 0 0 0 0 

Kingston C/f 0 0 .0 0 -- 0 0 0 0 0 0 0 0 0 0 0 0 0

N 2 3 1 3 NS 2 2 3 5 5 4 4 2 2 1 2 2 2 NS 

SE 0 0 0 0 -- 0 0 0 0 0 0 0 0 0 0 0 0 0 

Saugerties C/f 0 0 0 0 0 (0 0 0 0 0 0 0 0 0 0 0 0 0 
N 6 10 9 6 1 2 5 7 12 8 5 8 3 2 5 .3 0 3 NS 
SE 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Catskill C/f 0 0 0 0 0 0 .0 0 0 0 0 0 0 0 0 0 0 0 
N 6 14 8 8 4 3 4 7 13 11 8 10 4 5 6 5 5 5 NS 
SE 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

oAlbany .C/f 0 0 0 0 0 0 0 0 0 0 0 0 -- 0 0 0 0 0
N 11 20 11 12 9 3 8 9 18 13 11 11 NS 5 7 8 7 4 MS 

4SE 0 0 0 0 0 0 0 0 0 0 0 0 -- 0 0 0 0 0 

*C/f = catch per unit effort; N =number of tows; SE =one standard error 
t NS = no sample 

C



Table D-31 

Catch per Unit Effort of Atlantic Tomcod (All Ages Combined) by Bottom Trawl, Hudson River 
Estuary [RM 24-62 (km 38-99)] during Daytime, 1973 

Region Apr May Jun Jul Aug Sep Oct Nov Dec 

Tappan Zee C/f 137.19 0.32 44.49 15.66 0 0.26 0 0 0 

N 8 5 11 18 12 12 12 1 7 
SE 36.29 0.32 36.86 8.07 0 0.26 0 0 0 

Croton- C/f.- 6.73 1.13 34.67 0 0 0.26 2.11 0.53 

Haverstraw Bay N NS 8 7 9 6 6 6 3 3 

SE -- 4.76 0.90 23.38 0 0 0.26 2.11 0.53 

Indian Point C/f 105.32 51.37 20.66 16.80 90.83 1.22 8.7 2.92 19.29 
N 3 16 22 33 23 22 21 11 11 

SE 86.80 29.31 11.46 11.02, 70.19 0.63 5.66 1.58 8.98 

West Point c/f 0 9.90 3.01 1.92 5.90 0 4.75 2.38 0 

N 2 8 10 14 11 11 11 4 5 
SE 0 6.49 2.33 1.13 5.03 0 1.81 1.02 0 

Cornwall C/f -- 0 0.79 0.74 0.18 0.16 1.23 5.81 0 
N NS 2 10 15 9 10 9 6 4 
SE -- 0 0.43 0.74 0.18 0.16 0.63 4.66 0

C/f = catch per unit effort; N = number of tows; SE =one 

tNS = no sample,

standard error

0



Table D-32 

Standing Crop of Atlantic Tomicod Post Yolk-Sac Larvae within Six Geographical 

Regions of Hudson River Estuary CRM 14-140 (km 22-224)] Based on 
Day Sampling by Epibenthic Sled and Tucker Trawl during 1973

*Nmesin parentheses represent one standard error 

Table D-33

Standing Crop of Juvenile Atlantic Tomcod within Six Geographical Regions 
of Hudson River Estuary [RM 14- 140 (km 22-224)] Based on Day Sampling by 

Epibenthic Sled and Tucker Trawl during 1973 

______________ Re~~~gion ______________ 

Date. YK-TZ CH-IP WP-CW PK-HP KG-SG CS-AL Total1 

4/29- 69.024,962 49,262,561 8,606,388 1,889,373 52,159 *0 128,835,440 
5/12 (19,285.617)* (22,910,82)' (3.1.51,878) (851,731) (52,159) (0) (30,124,794)

5/13- 115,853.,075 16,033.055 8,517.884 2,157,684 0 49,281 142,610,974 
5/26 (45,258.187) (6,269,277) (2,814,759) (781,520) (0) (32,818) (45,783,643) 

5/27- 4,395,684 3,494,471 13,018.224 710,633 496,042 17.167 22,132,220 
6/ 9 (2.132,156) (3.494,471) (11.901,458) (308,438) (305,924) .(17,167) (12,593,297) 

6/10- 4,787,128 2,974,429 .850,349 146,734 33,934 0 8,792,574 
6/23 (570,975) (939,538) (412,768) (146,734) (33,934) .(0.) (1,183,978) 

6/24- 833,650 2,031,078 1,152,747 3405132,387 28,353 4,482,521 
7/ 7 (833,650) (1,850,225) (19113,817) (192,9.77) (92,414) (28,353) (23498 

7/ 8- 33,028 51,622 48,467 148,728 0 0 281,844 

7/21 (22,021). (51,622) (48,467) (148,728) (0) (0) (166,189) 

7/22- 55,597 823,494 159,023 0 0 0 1,038,114 
8/ 4 (34,168) (787,686) .(127,991) (0)(0 M0 (798,748) 

8/ 5-- 4,919,336 686,540 29,275 230,411 0. 0 5,865,562 
8/18 (1,809,755) (429,653) (20,403) (230,411) (0) (0) (1,874,386) 

*N~umbers in parenitheses represent one standard error

services groupD- 35



Table D-34

Standing Crop of Juvenile Atlantic Tomcod within 12 Geographical Regions of Hudson River Estuary 
[RM 12-153 (km 19-245)] Based on Day Sampling by 100-ft (30. 5-in) Beach Seine during 1973 

Reion 

Date, YK TZ CH IP WP CW PK HP KG SG CS AL Idtal 

6/17- 0 0 0 0 0 0 0 0 0 0 0 0 0 
6/30 (0)* (0) (0) () (0) (0) (0) (0) (0) (0) (0) (0) (0) 

7/ 1- 0 .0 0. 0 0 .0 0 0 0 0 0 0 0 
7/14 (0) (0) (0) (0) (0) (0) (0) (0) (0) (0) (0) .(0) (0) 

7/15- 0 .0 0 .0 '0 0 .0 0 0 0 0 0 0 
7/28 (0) (0) (0) .(0) (0) (0) (0) (0) (0) (0) (0) (0)(0 

7/29- 0 0 0 0 .0 .0 0 0 0 0 0 0 0 
8/11 (0) (0) (0) (0) (0) (0) (0) (0) (0) (0) (0) .(0)() 

8/12- '5,804 306,690 0o 0 0 01 0 0 0 0 . 0 0 312,494 
8/25 (4,129) (Z70,142) (0) (0) (0) (0), (0) (0) (0) (0) (0) (0) (270,174) 

U8/26- 0 11,359 0 :0 0'. 0 0 0 0 0 0- 0 11,359 
q/ 8 .(0) (11,359) (0) (0) (0O (a (0) (0) (0) (0) -(a) (0) (11,*359) 

WA 

q/ /9- 0 0 0 0 0 0 0 0 0 0 0 0, 0 
9/22 (0) (0) (0) (0) (0) (0) (0) (0) (0) (0) (0) (0) (0) 

9/23- 0 30,290 .0 0. '0 0. 0 0 0 .0 0 NS 30,290 
10/ 6 (0) (30,290) (0) (0) (0) (0) (0) (0) (0) (0) (0) (30,290) 

10/ 7- 0 36348 .0 0 0 0 0 0 0 0 0 0 36,348 
10/20 (0) (26,493) (0) (0) (0) (0) (0) (0) (0) (0) (0) (0) (26,493) 

lukl- 0,1 0 0 0 0 0 0 0 0 .0 0 1,612 
11/3 (1,612) (0) (0) (0) (0) (0) (0) (0) (0) (0) (0) (0) (1,612) 

11/ 4- 0 7,573 0 0 0 0 0 0 0 0 0 0 7,573 
11/17 (0) (7,573) (0) '(0) (0) (0) (0) (0) (0) (0) (0) (0) (7.573) 

11/18- 0 .0 0 0 0 0 0 0 0 0 0 0 0 
12/ 1 (0) (0) (0) (0) (0 ()(0) (0) (0) .(0) (0) . (0) (0) 

12/ 2- .0 0 0 0 0 0 0 0 0 0 0 .0 0 
q12/15 (0) (0 (0) (0) (0) (0) (0) (0) (0) (0) (0) (0) (0) 

O12/16- NS** NS NS 0 NS NS NS NS NS NS' NS NS 0 
*12/,29 (0) (0) 

o *Number in parentheses represent one standard error 
C **NS =no'samples taken



0 Desit Esimats (o./000 Table D-35 

-Denity stimtes No./00in 3 ) of Striped Bass Eggs within Geographical 

Regions of Hudson River Estuary [RM 14-140 (km 22-224)] Based on Day or Night 
Sampling by Epibenthic Sled and Tucker Trawl during 1974

ReqIonS 

Date Time* ;K TZ CH IP Wp CU PK HP KG SG CS' AL 

4/29 -5/ 4 Den. 0 0 0 0 4.74 1.34 0 0 0 0 0 0 

N SE **0 0 0 0 1.09 0.93 0 0 0 0 0 0 

5/ 6 - 5/11 Den. 0 0 0.25 21.33 233.55 0 0 0 0 0.17 0 0 

N SE 0 0 0.25 21.04 1.45 0 0 0 0 0.17 0 0 

5/13 - 5/18 Den. 0 0.08 55.20 17.17 5.35 4.62 1.64 16.5 0 0.17 0 0 

N SE 0 0.08 51.31 11.16 3.48 4.62 1.64 15.1 0 0.17 0 0 

5/15 - 5/18 Dan. 0 0. 0 725.836929.51 48.24 57.04 0 13.79 0 0 0 

D SE 0 0 0 717.62 177.82 20.93 42.29 0 11.92 0 0 0 

5/21 - 5/24 Dan. 0 0.88 414.19 330.41 12.24 37.01 14.23 55.10 222.48 4.47 0.23 0 

D SE 0 0.78 216.68 95.19 10.75 16.51 6.91 26.88 214.69 2.74 0.23 0 

5/23 - 5/29 Dan. 0 0.13 0.92 2.09 8.87 0.70 1.30 38.37 96.52 58.27 77.85 0 

N SE 0 0.13 0.92 1.38 7.50 0.70 0.93 28.91 50.82 53.77 55.22 0 

5/28 - 5/31 Den. 0 0 10.71 0.34 8.13 11.08 7.52 74.97 1.64 12.49 8.66 0 

D SE 0 0 7.61 0.34 6.74 0.20 5.00 37.73 0.88 10.76 8.12 0 

5/30 - G/ £ Dan. G 0 0 0.10 5.50 .67 13. 46 16.17 2.97 11.07 4.40 0 

N SE 0 0 0 0.10 2.56 4 .45 17.84 16.17 2.97 1 .52 0.44 0 

6/ 4 -6/7 Dan. 0 0 0, 0 3.30 2.66 0.38 0 0 0 1.69 0 

D SE 0 0 0 0 1.71 2.30 0.27 0 . 0 0 1.69 0 

6/10 -6/14 Dan. 0 0 0 0 0.15 0 0 0 0 0 0 29.41 

0 
IF n n -0 --------- . .. .... D . n 

6/12-6/17 Dan. 0 0 0 0 3.90 0.21 0.19 0 0 0 0 0 

N SE 0 0 0 0 3.90 0.21 0.19 0 0 0 0 0 

6/17-6/23 Den. 0 0 0 0 0.17 4.99 0 0 0 0.21 0 0 

N SE 0 0 0 0 0.17 4.99 0 0 0 0.21 0 0 

6/24-6/27 Den. 0 0 0 0 0.11 0.20 0 0 0 0 0 0 

N SE 0 0 0 0 0.11 .0.20 0 0 0 0 0 0 

7/ 1-7/5 Den. 0 0 0 0 0 0 0 0 0 0 00 

SE 0 0 0 0 0 0 0 0 0 0 0 0 

7/ b-7/11 Den. 0 0 0 0 0 0 0 0 0 0 -0 0 

SE 0 0 0 0 0 0 0 0 0 0 0 0 

7/15-7/18 Den. 0 0 0 0 0 0 0 0 0 0 0 0 

SE 0 0 0 0 0 0 0 0 0 0 0 0 

7/22-7/26 Den. 0 0 0 0 0 0 0 0 0 0 0 0 

SE 0 0 0 0 0 0 0 0 0 0 0 0 

7/29-8/ 2 Den. 0 0 0 0 0 0 0 0 0 0 0 0 

SE 0 0 0 0 0 0 0 0 0 0 0 0 

8/ 5-8/9 Den. 0 0 0 0 0 0 0 0 0 0 0 0 

SE 0 0 0 0 0 0 0 0 0 0 0 0 

0/12-8/12 Den. 0 0 0 0 0 0 0 0 .0 0 0 0 

SE 0 0 0 0 0 0 0 0 0 0 0 0 

*N night samples. 0 - day samples 
~SE =one standard error
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Table D-36 

Density Estimates (No0./1000 in 3 ) of Striped Bass Y olk-Sac Larvae within 
Geographical Regions of Hudson River Estuary E[RM 14- 140 (km 22- 224)] Based 

on Day or Night Sampling by Epibenthic Sled or Tucker Trawl during 1974 

Regions 

Data Tim* YK 12 CII IP Wp Cli PK HP KG 56 CS AL.  

4/29- Den. 0 0 0 0 0 . 0 0 0 0 0 0 0 
/4 N SE " 0 0 0 0 0 0 0 0 0 0 0 0 

5/ 6- Don. 0 0 0 1.12 23.08 0 0 0 0.17 0 0.31 0 

5/1 N SE 0 0 0 1.05 0.07 0 0 0 0.17 0 0.31 0 

5/13- Don. 2.18 1.12 2.54 4.23 0.28 0 0.14 0.24 0 0 0 0 

5/8 N SE 1.19 0.52 0.64 3.83 0.28 0 0.14 0.24 0 0 0 0

5/1IS- Don. 0 5/18 D 
SE 0 

5/21- Don. 0 
5/24 D 

SE 0 

5/23- Den. 0 
5/29 N 

SE 0 

5/28- Den. 0 
5/31 D 

SE 0 

5/30- Don. 0 
6/ 5 N 

SE 0 

6/ 4- Den. 0 
6/ 7 D 

SE 0 

6/10- Den. 0 
6/14 D 

SE 0 

6/17- Do~. n 
6/17 N 

SE 0 

6/17- Den. 0 
6/23 N S 

6/24- Don. 0 
6/27 N I .  

SE 0 

7/ 1- Den. 0 
7/ 5 N 

SE 0 

7/ 8- Den. 0 
7/11 N 

SE 0 

7/15- Don. 0 
7/18 N 

SE 0 

7/22- Den. 0 
7/26 N 

SE 0 

7/29- Den. 0 
8/ 2 N 

SE 0 

8/ 5- Den. 0 
8/ 9 N 

SE 0 

8/12- Don. 0 
8/18 N 

SE 0

0 0 0 1.90 2.76 0.1Z 1.23 1.16 5.50 0 0 

0 0 0 1.90 2.09 0.12 1.23 1.16 5.39 0 0 

14.85 159.08 35.21 1 .74 5.89 45.56 45.09 20.93 2.39 0 0 

4.60 75.72 11.29 1.03 1.34 23.82 35.81 7.82 1.19 0 0 

15.16 8.52 10.06 3.16 28.79 20.69 44.16 .11.88 5.20 3.45 0 

3.77 5.12 5.09 1.92 18.47 10.01 34.63 6.78 4.70 3.45 0 

9.38 127.75 36.93 38.42 242.39 214.68 121.06 9.02 5.66 0 0 

3.82 2~5.5Gi 5. 41 42.64 96.60 106.87 16.65 0. b1 3.68 0 0 

0.14 2.70 0.22 42.94 208.47 202.55 35.95 13.99 0 0 0 

0.14 1.21 0.14 19.81 187.74 93.06 10.59 4.26 0 0 0 

2.17 6.92 11.57 15.67 143.70 126.20 4.75 3.61 2.48 1.41 1.26 

1.56 2.65 2.78 11.85 78.37 63.15 3.36 0.80 2.48 0.84 1.26 

0.13 19.42 210.55 145.01 115.87 61.37 .0 3.80- 0.32 2.05 0 

0.13 17.37 166.77 91.18 46.22 29.52 0 3.09 0.23 1.01 0 

n 0.39 0.81 13.90 '17. 60 35.17 6.94 0 3.12 0 0 

0 0.39 0.81 7.27 13.31 34.16 6.38 0 1.17 0 0 

0.13 0 12.47 19.69 2.46 0.08 0 0 0 0 0 

0.13 0 8.04. 8.30 1.56 0.08 0 0 0 0 0 

0 0.59 2.62 0.33 2.09 0 0.22 0 0 0 0 

0 0.33 1.04 0.16 1.08 0 0.15 0 0 0 0 

0 0 0.15 0 0 . 0 0 0 0 0 0 

0 0 0.12 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 0. 0 

0 0 0 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 0 0

'N -night samiples, D - day samples 
"*SE - -e* standard error
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.Table D-3 7 

Density E stimates (No./1000 in 3 ) of Striped Bass Po'st Yolk-Sac Larvae:within 
Geographical Regions of Hudson River Estuary [RM, 14-.140., (km 22-224)] Based 

on Day or Night Sampling by Epibenthic Sled and Tuckers-Trawl during 1974 

Reqlons 

Date' Tim * YK TZ CH I P WP CW PK HP KG SG Cs AL

4/29- Dan. 0 
5/ 4 N 

SE"~ 0 

5/ 6- Dan. 0 
5/ 11 N 

SE 0 

5/13- Dan. 0 
5/ 18 N 

SE 0 

5/15- Dan. 0 
5/18 0 

SE 0 

5/21- Den. 0.76 
5/24 0 

SE 0.76 

5/23- Dan. 0.35 
5/29 N 

SE 0 

5/28- Dan. 0.87 
5/31 D 

SE 0.43 

5/30- Dan. 0 
61/5 N 

SE 0 

6/ 4- Den. 0 
6/ 7 D 

SE 0 

t/lIU- Den. U. iu 
6/14 U 

SE 0.20 

6/12- Dan. 0 
6/17 N 

SE 0 

6/17- Dan. 0 
6/23 N 

SE 0 

6/24- Dan. 0.79 
6/27 N 

S E 0.63 

7/ 1- Dan. 0.34 
7/ 5 N 

SE 0.34 

7/ 8- Den. 0 
7/11 N 

SE 0 

7/15- Den. 0 
7/18 N 

SE 0 

7/22- Den. 0 
7/26 N 

SE 0 

7/29- Den. 0 
8/ 2 N 

SE 0 

8/ 5- Den. 0 
8/ 9 N 

SE 0 

8/12- Den. 0 
8/15 N 

SE 0

0 

0 

0 

0 

0 

0 

0 

0 

1.30 

0.82 

2.92 

0.99 

13.90 

7.90 

13.12 

6.43 

120.50 

43.39 

4.1y 

1.99 

0.65 

0.46 

8.65 

3.64 

13.49 

2.92 

2.89 

1.45 

3.05 

1.10 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0

0 

0 

0 

0 

0 

0 

0 

0 

2.07 

1.16 

1 .90 

1.11 

6.41 

1.36 

317.56 

5.33 

62.80 

50.43 

b4. bU 

20.52 

22.14 

1.73 

23.80 

2.02 

85.54 

18.64 

13.61 

6.30 

20.06 

8.98 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0

0 

0 

0 

0 

0.31 

0 

0 

0 

0 

0 

1.07 

1.07 

63.13 

7.56 

67.60 

27.02 

64.59 

24.26 

bb)l .bg 

240.20 

93.71 

46.57 

376.66 

70.10 

118.66 

17.05 

20.31 

11.63 

5.99 

1.28 

0 

0 

0.28 

0.28 

0 

0 

0 

0 

0 

0

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

39.40 

37.65 

142.64 

71.69 

40.25 

31.39 

;03.4u 

89.82 

491.26 

143.43 

335.73 

98.15 

64.13 

1.76 

0.66 

0.33 

3.36 

0.92 

1.76 

0.62 

0 

0 

0 

0 

0 

0 

0 

0

.0 

0 

0 

0 

0 

0 

0.52 

0.40 

0 

0 

0.52 

0.52 

8.11 

4.40 

50.44 

19.73 

55.80 

12.07 

134.81 

55.79 

339.63 

75.31 

183.90 

50.17 

220.34 

51.68 

24.81 

8.22 

6.88 

2.23 

6.78 

1.79 

0.21 

0.16 

0 

0 

0 

0 

0 

0

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

15.25 

12.11 

40.62 

10.79 

27.66 

15.80 

19.96 

27.92 

183.28 

75.04 

303.38 

119.57 

40.01 

3.87 

6.50 

1 .71 

3.90 

1.53 

6.22 

2.65 

0.  

0 

0 

0 

0 

0 

0 

0

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0. 0 

0 0 

0 0 

0 0 

2.32 0 

0.71 0 

3.60 2.57 

2.14 2.57 

4.83 1.06 

3.95 1. 06 

4.49 2.03 

2.75 1.12 

115.47 211.88 

79.50 64.13 

67.77 154.61 

21.00 41.40 

46.23 48.85 

8.59 13.07 

20.93 36.16 

9.85 16.93 

9.78 5.65 

4.79 1.93 

4.32 26.00 

1.81 17.74 

0.96 1.09 

0.72 0.42 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0

*= night samples, D - day sanples ~SE - one standard error
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Table D-38 

Density Estimates (No. /1000 in3 ) of Juvenile Striped, Bass within Geographical 0 
Regions of Hudson River Estuary [RM 14-140 (km 22-224)] Based on Day or Night 

Sampling by Epibenthic Sled and Tucker.Trawl during 1974 

Region 

Date Time* YK TZ CH I[P WP CC PK HP KG SG CS - AL 

4/29- Den. 0 0 0 0 0 0 0 0 0 0 0 0 
5/ 4 N 

SE* 0 0 0 0 0 0 0 0 0 0 0 0 

5/ 6- Den. D 0 0 0 0 0 0 0 0 0 0 0 
5/11 N 

SE D 0 0 0 0 0 0 0 0 0 0 0 

5/13- N Den. 0 0 0 0 0 0 0 0 0 0 0 0 
5/18 N 

SE 0 0 0 0 0 0 0 0 0 0 0 0 

5/15- Den. 0 0 0 0 0 0 0 0 0 0 0 0 
5/18 D 

SE D 0 0 0 0 0 0 0 0 0 0 0 

5/21- Den. 0 0 0 0 0 0 0 0 0 0 0 0 
5/24 D 

SE 0 0 0 0 0 0 0 0 0 0 0 0 

5/23- Den. 0 0 0 0 0 0 0 0 0 0 0 0 
5/29 N 

SE 0 0 0 0 0 0 0 0 0 0 0 0 

5/28- Den. 0 0 0 0 0 0 0 0 0 0 0 0 
5/31 0 

SE 0 0 0 0 0 0 0 0 0 0 0 0 

5/30- Den, 0 0 0 0 0 0 0 0 0 0 0 0 
6/ 5 N 

SE 0 0 0 0 0 0 0 0 0 0 0 0 

6/ 4- Den. 0 0 0 0 0 0 0 0 0 0 00 
6/ 7 D 

SE 0 0 0 0 0 0 0 0 0 0 0 0 

6/10- Den. 0 0 0 0 0 0 0 0 0 0 0 0 
6/14 0 

SE 0 0 0 0 0 0 0 0 0 0 0 0 

6/12- Den. 0 0 0 0 0 0 0.28 0 0 0 0 0 
6/17 N 

SE 0 0 0 0 0 0 8.20 0 0 0 0 0 

6/17- Den. 0 0 0 0 0 0 D 0 0 0 0.19 0 
6/23 N 

SE 0 0 0 0 0 0 0 0 0 0 0.19 0 

6/24- Den. 0 0 0. 0 0 0 0 0 0 0 0 0 
6/27 N 

SE 0 0 0 0 0 0 0 0 0 0 0 0 

71 1- Den. 0 0.74 0.91 0.42 0.26 0.06 0 0.28 0 0 0 0 
71 5 N 

SE 0 0.52 0.65 0.30 0.26 0.06 0 0.20 0 0 0 .0 

71 8- Den. 0 3.22 8.26 0.18 0.33 0 0 0 0.56 0 0 0 
7/11 N 

SE 0 1.63 4.12 0.13 0.21 0 0 0 0.43 0 0 0 

7/15- Den. 0.38 3.12 5.39 0 0.58 2.75 0.49 0.10 4.63 0 0 0 
7/18 N 

SE 0.32 2.11 1.75 0 0.50 0.47 0.40 0.10 3.08 0 0 0 

7122- Den. 0 5.83 2.84 0.75 0.56 6.19 0.19 0.87 1.39 0.96 0 0 
7/26 N 

SE 0 2.84 0.82 0.54 0.28 2.80 0.12 0.71 0.60 0.96 0 0 

7/29- Den. 0 0 0 0 0 0 0 0 0 0 0 0 
8/ 2 N 

SE 0 0 0 0 0 0 0 0 0 0 0 0 

8/ 5- Den. 0 0 0 0 0 0 0 0 0 0 0 0 
8/ 9 N 

SE 0 0 0 0 0 0 0 0 0 0 0 0 

8/12- Den. 0 0 0 0 0 0 0 0 0 0 *0 0 

8/5 N SE 0 0 0 0 0 0 0 0 0 0 0 0 

-*N - night samples, D day samples 
**SE =one standard error
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Table D-39 

Density Estimates of. Juvenile Striped Bass (No. /1000 in 3 ) within Seven Geographical R egions of 
Hudson River Estuary [RM, 14- 76. (km 22-122)] Based on Night Sampling in the Shoals by Epibenthic Sled 

during 1974 

Regi14on 

Da te YK TZ CH IP :WP CW PK 

8/19 - 8/22 0 .820 5.412 .291 02.2320 
(0)* (.332), (1.21 7) (.143) (0) (1.903) (0) 

8/26, - 8/29 0 -.845 1.185 .360 .119 0 
(0) (.612) (.503) (.085) (0) (.041) (0) 

U9/ 3 -,.9/ 6 .122 .949 503.455 0 .648 0 
(.054) (.417) .(1.999) (.155) (0) (.554) (0) 

9/ 9 - 9/12 -062 .330 2.1 673 0 .0270 
(.043) (146') (701) (.196) (0) (.027) (0) 

9/16 - 9/19 .027 1.805 4.734 1.417 .0 .102 .0 
(.027) (.713) (1.176) (.724) (0) (.034)(0 

9/23 - 9/26 0- .512 1.428 .084 0 .302 0 
(0) (.247) (.775) (084) (0) (.302) (0) 

*Numbers, i n parentheses represent one standard error.  

0 
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Table D-40 

Catch per Unit Effort of Juvenile Striped Bass within 12 Geographical Regions 
of Hudson River Estuary [RM 12-153 (km 19-245)] Based on Day Sampling 

by 100-ft (30. 5-rn) Beach Seine during 1974 

Region 

Date YK TZ CHI IP W' Cw PK HP KG SG CS AL Total

3/24- CiUE* 0 
4/ 6 SE 0 

n 0 

4/ 7- CPUE 0 
4/20 SE 0 

n 0 

4/21- CPUE 0 
5/ 4 SE 0 

n 7 

5/ 5- CPUE 0 
5/18 SE 0 

n 14 

5/19- CPUE 0 
6/ 1 SE 0 

n 11 

6/ 2- CPUE 0 
6/15 SE 0 

n 11 

6/16- CPUE 0 
6/29 SE 0 

n 13 

6/30- CPUE 0 
7/13 SE 0 

n 16

0 0 0 0 0 
0 0 0 0 0 
0 8 5 10 6 

0 0 0 6 0 
0 0 0 0 0 
7 13 13 13 11

0 0 0 
0 0 0 
8 16 9

0 0 0 
0 0 0 
0 0 0 

0 0 0 
0 0 0 
0 1 3 

0 0 0 
0 0 0 
8 2 0

0 0 0 0 0 
0 0 0 0 0 
8 6 3 3 3

0 0 0 0 0 
0 0 0 0 0 
5 14 16 12 6

0 0 0 
0 0 0 
8 2 2

0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 
9 21 18 20 8 15 8 6 8 

0 0.08 0 2.40 0.44 0 0 0 0 
0 0.08 0 2.26 0.34 0 0 0 0 
8 13 15 15 9 16 9 6 13

0 0 0 
0 0 0 

13 20 155 

0 C, 0.27 
0 0 0.22 

16 20 153

1.00 0.40 1.25 1.40 2.00 3.83 1.25 0.33 0.67 0.70 0.16 0.85 
0.50 0.22 0.73 0.65 1.55 2.33 0.75 0.33 0.33 0.37 0.12 0.19.  
8 10 8 10 5 6 4 3 6 10 19. 105

7/14- cPm 0.33 2.00 1.42 4.35 8.33 6.63 1.56 1.38 0.80 3.40 4.69 1.65 3.14 
7/27 SE 0.14 0.63 0.60 1.52 3.05 2.41 0.66 0.65 0.58 2.75 2.11 1.25 0.52 

n 12 12 12 17 15 8 16 8 5 10 13 20 148 

7/28- CPtrE 0.50 1.31 2.69 4.88 8.30 12.00 3.36 8.63 5.50 1.70 9.44 5.31 5.07 
8/10 SE 0.17 0.46 1.02 0.74 2.71 4.14 1.29 7.92 2.60 1.01 5.05 4.92 0.87 

n 20 16 16 26 20 12 14 8 4 10 16 16 178 

8/11- CPUE 0.94 4.17 1.60 8.76 3.78 10.14 2.86 0.57 0.50 1.00 6.92 1.83 3.74 
8/24 SE 0.37 1.77 0.62 1.53 1.43 3.25 0.66 0.20 0.29 0.41 2.16 0.66 0.45 

n 17 12 15 21 9 7 14 7 4 9 13 24 152 

8/25- CPUE 1.75 34.67 12.93 18.88 3.20 10.67 1.47 0.67 1.67 1.00 5.80 2.07 7.11 
9/ 7 SE 0.37 20.10 2.84 4.19 1.36 6.76 0.45 0.49 0.99 0.44 2.25 1.28 1.42 

n 8 6 15 8 5 6 15 6 6 9 15 15 114 

9/ 8- CPUE 1.10 32.44 21.48 6.55 2.63 0.40 1.64 0.11 0.50 0.88 1.46 1.12 7.37 
9/21 SE 0.78 19.34 5.46 1.29 0.75 0.24 0.79 0.11 0.50 0.30 0.64 0.63 1.64 

n 10 9 23 29 8 5 11 9 4 8 13 17 146

9/22- CPUE 1.35 11.69 18.00 9.75 1.89 2.09 0.46 0.14 0 
10/5 SE 0.44 3.28 4.52 3.58 0.61 0.58 0.22 0.14 0 

n 26 13 8 12 - 9 11 13 7 4

0.33 0.44 0.60 3.59 
0.24 0.16 0.25 0.65 
9 16 15 143

*CPUE = catch per unit effort 
SE = standard error 
n = number of tows
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Table.D-41 

Catch per Unit Effort of Juvenile Striped Bass, within Four Geographical 
Regions- of.Hudson River Estuary CRM 3-4-61:(km 54-98)] Based 'on Night.  

Sampling by 100-ft: (30. 5 -M) Beach Seine during 1974 

gegioni 

Date YK. TZ CH IP WP Cw PK HP KG SG CS AL Total.  

3/24- CPUE* .0 01 0* 0 0 0 0 0 0 0: 0 0 
46 SE 0 0 0 0 0 0 00 01 0 0 0 0 

n 0 0 . 11 0 0 0 

4/ 7- CPUEI 
4/20 SE 

n 

4/21- MPIE 
5/18 SE 

n 

5/19- CPUE 
6/ 1 SE 

6/ 2- CPUE 
6/15 SE 

n 

6/16- CPUE 
6/29 SE 

n.  

6/30-' CPUE 
7/13. SE 

n -I 
7/14- CPUs 0 
7/27 SE 0 0 

n 0 0 0 0 0 

7/28-. CPUE 17.00 14.86 21.33 23,33 18.21 
8/10 SE 0 3.53. 20.84 4.91l .4.36 

n *1 7 3 314 

8/11- CPUE 4.00 15.21 -7.83 .9.33 11.85 
8/24 SE 0 4. 18 2.39 1, 65 .2.32 

1 14 6 6 27 

8/25- CPUE.: 0 15.80 6.60, 21. 50 14.*23 
9/ 7 SE,0 3.94 2.2 - 25 2.98 

n0 15 5 . 2 22 

9/ 8- CPUE 1.0 17,23 9.75 15.00 .15.41, 
9/21 SE: 5.50 3.68 6.25 *5.89 -2.56 

n2: 13 4 3 22 

9/22- CPUE 0 0 28.50 16.17 5.00 5.67 -0 :0 0 0O 0 0 1271 
10/5 SE 0 0. 25.50 4.56 2.65 1.48 0 0 0 0. 0 0 3.12 

n, 0 0 2 12 4 - 6. 0 0 0 0 0 .0 24 

*CPtXE =catch per unit effort: 
SE standard error 

n nmber of tova
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Table D-42

Catch per Unit Effort of Juvenile Striped Bass within Six Geographical Regions of Hudson River 
Estuary [RM 12-61 (km 19-98)] Based on Day Sampling by Bottom Trawl during 1974 

Region 

Date YK TZ CH IP WP CW PK HP KG SG Cs AL Total 

3/24- CPUE* 0 0 0 0 0 0 0 0 0 0 0 0 0 
4./ SE 0 0 0 0 0 0 0 0 0 0 0 0 0 

n 0 2 1 3 0 0 0 0 0 0 0 0 6 

4i/1- CPUE 0 0 0 0 0 0 0 0 0 0 0 0 0 
4/20 SE 0 0 0 0 0 0 0 0 0 0 0 00 

n 1 6 5 9 1 3 0 0 0 0 0 0 25 

4/21- CPUE 0 0 0 00 0 0 0 0 0, 0 0 0O 
5/ 4 SE 0 0 0 0 0 0 0 0 0 0 0 0 0 

n 0 0 0 6 6 5 0 0 0 0 0 0 17 

6/ b- CPUE 0 0 0 0 0 0 0 0 0 0 0 0 0 
5/18 SE 0 0 0 0 0 0 0 00 0 0 0 0 

n 0 9 3 3 0 0. 0 0 0 0 0 0 15 

6/ 2- CPUE 0 0 0 0 0 0 0 0. 0 0 -0 0 '0 
6/15 SE 0 0 0 0 0 0 0 0 0 0. 0 0 0 

n 5 8 3 5 3 10 0 0 0 0 0 - 0 34 

6/16- CPUE 0 0 0 0 0 0 0 0 0 0 0 0 0 
6/29 SE 0 0 0 0 0 0 0 0 0 0 0 0 0 

n 4 'U 3 lU 4 50 0 0 0 0 0 36 

b/30- CPUL U U U U U u U u 0 0 0 0 6 
7/13 SE 0 0 0 0 0 0 0 0 0 0 0 0 0 

n 4 10 3 9 5 4 0 0 0 0 0 0 35 

7/14- CPUE 0 0 0 0 .0.26 0 0 0 0 0 0 0 0.0D4 
//27 S E 0 0 0 0 0.26 0 0 U0 0 0 0 0. 0.04 

n 4 8 3 12 6 5 0 0 0 0 0 0 38 

/7/28- CPUE 0 0 0 0.44 0 0 0 0 0 0 0 0 0.11 
6/10 SE 0 0 0 0.44 0 0 0 0 0 .0 0 0 0.11 

n 4 4 4 7 5 3 0 0 0 0 0 0 27 

d/11- CPUE 0 0 0 0 0 0 0 0 0 0 0 0 0 
6i/24 SE 0 0 0 0l 0 n n n n n n fl A 

n 0 3 3 10 4 6 0 0 0 0 0 0 26 

8/25- CPUE 0 0 0 0 0 0 0 0 0 0 0 0 0 
9/ 7 SE 0 0 0 0 0 0 0 0 0 0 0 0 0 

0n 4 8 2 8 3 6 0 0 0 0 0 0 31 

q/ 8- CPUE 0 0 0 0 0 0 0 0 0 0 0 0 0 
4C9/21 SE 0 0 .0 0 0 0 0 0 0 0 0 0 0 

0 n 3 11 6 2 5 5 0 0 0 0 0 0 32 

09/22- CPUE 0 0 0 0 0 0 0 0 0 0 0 0 0 
010/5 SE 0 0 0 0 0 0 0 0 0 0 0 0 0 

ton 0 0 2 9 1 0 0 0 0 0 0 0 12 

0 
0 *CPUE = catch per unit effort 

SE *standard error 
n =number of tows



Table -D-43 

0Catch per Unit Effort of Yearling Striped .Bass. within 1 2 Geographical Regions 
of Hudson River Estuary ERM 12,-153 (km 19-245)] Based on Day Sampling 

by 100-ft (30.5-rn). Beach Seine during 1974 

Region 

Date YK TZ CHI IP W41 CIJ PK HP KCG SG CS AL Total 

3/24- CPUE* 0 0 0 0 0 0 0 0 0 0 0 0 0 
4/ 6 SE 0 0 0 0 0 0 0 0 0 0 0 0 0 

n 0 0 0 0 0 0 0 0 0 0 0 0 0 

4/ 7- CPUE 0 0 0.13 0.20 0 0 0 0 0 0 0 0 0.04 
4/20 SE 0 0 0.13 0.20 0 0 0 0 0 0 0 0 0.03 

n 0 0 8 5 10 6 0 0 0 0 0 0 53 

4/21- CPUE 26.29 2.14 1.62 0.85 0 0 0 0 0 0 0 0 3.08 
5/ 4 SE 5.77 0.83 1.38 0.41 0 0 0 0 0 0 0 0 1.04 

n 7 7 13 13 .0 11 8 2 0 0 0 0 75 

- 5/ 5- CPUE 8.07 3.38 0.38 0 0.50 0 0 0 0 0 0 0.13 1.72 

5/18 SE* 3.36 2.57 0.20 0 0.27 0 0 0 0 0 0 0.13 0.65 

n 14 8 16 9 8 6 3 3 3 4 5 8 87 

5/19- CPUE 4.91 2.40 0.64 2.69 0.08 0.67 0.75 0 0 0 0 0.13 1.43 

6/ 1 SE 1.63 1.69 0.50 1.29 0.08 0.49 0.49 0 0 0 0 0.13 0.36 

n 11 5 14 16 12 6 8 2 2 2 5 8 91 

6/ 2- CPUE 1.09 10.71 2.76 9.39 0.50 0.13 0.60 0.13 0.17 0.13 0.77 1.15 .2.39 

6/15 SE 0.73 6.80 0.98 6.84 0.18 0.13 0.40* 0.13 0.17 0.13 0.43 0.49 0.88 

n 11 7 21 18 20 8 15 8 2 8 13 20 155 

6/16- CPUE 1.46 1.25 3.69 1.67 1.27 1.22 1.19 3.33 0.50 0.31 1.63 3.40 1.84 

6/29 SE 0.67 0.62 1.49 0.68 0.87 0.66 0.88 3.21 0.50 0.17 0.66 1.32 0.33 

n 13 8 13 15 15 9 16 9 .6 13 16 20 153 

6/30- CPUE 2.19 1.25 2.40 1.38 0.40 0.80 3.17 3.25 0.67 2.00 2.00 1.42 1.72 

7/13 SE 0.63 0.53 0.85 0.60 0.22 0.80 1.38 1.25 0.67 1.61 -0.60 0.69 0.24 

n 16 8 10 8 10 5 6 4 3 6 10 19 105 

7/14- CPUE 0.58 0.42 0.75 0.59 1.93 0.88 2.69 0.13 0.40 0.10 1.00 1.30 1.03 

7/27 SE 0.26 0.19 0.43 0.23 0.94 0.52 1.97 0.13 0.40 0.10 0.41 0.52 0.25 

n 12 12 12 17 15 8 16 8 5 10 13 20 148 

7/28- CPUE 1.00 0.13 0.63 0.46 0.10 1.08 1.36 0.38 0 0.70 0.75 1.13 0.66 

8/10 SE 0.40 0.13 0.35 0.15 0.07 0.34 0.71 0.26 0 0.47 0.23 0.38 0.10 

n 20 16 16 26 20 12 14 8 4 10 16 16 178 

8/11- CPUE 1.82 1 .92 2.73 0.90 0.78 1.29 0.79 1.1 4 0 0.11 0.77 1.38 1.27 

8/24 SE 0.99 .0.77 1.40 0.29 0.32 0.61 0.15 0.83 0 0.11 0.41 0.69 -0.23 

n 17 12 15 21 9 7 14 7 4 9 13 24 152 

8/25- CPUE 0.25 10.67 5.53 1.13 0.40 1.83 0.40 0.67 0.50 0.11 0.60 0.73 .1.80 

9/ 7 SE 0.16 5.72 2.31 0.58 0.24 1.05 0.16 0.42 0.34 0.11 0.25 0.41 0.49 

n. 8 6 1L, 8 5 6 15 6 6 9 15 15 114 

9/ 8- CPUE 0.40 1.56 0.74 0.21 0.25 0.20 0.36 0 0 0 0.38 0.71 0.45 

9/21 SE 0.31 0.69 0.33 0.17 0.16 0.20 0.20 0 0 0 0.18 0.28 0.09 

n 10 9 23 29 8 5 11 9 4 9 13 17 146 

9/22- CPtJE 1.15 0.77 0.13 0.08 0 0.36 0.15 0 0 0.11 0.69 0.27 0.45 

10/5 SE 0.55 0.38 0.13 0.08 0 0.20 0.10 0 0 0.11 0.28 0.15 0.12 

n 26 13 8 12 9 11 13 7 4 9 16 15 143 

*CPUE = catch per unit effort 
SE - standard error 
n - number of tows

services groupD-45



Table D-44 

Catch per Unit Effort of 'Yearling Striped Bass within Four Geographical 

Regions of Hudsonl River Estuary CRM 34-61,(km .54-98)] Based on Night 
Sampling by 100-ft (30. 5-rn) BeachSeine during 1974 

Region 

Date YK TZ CH IP WP CW PK HP KG SG CS AL Total

3/24- CPUE* 0 
4/ 6 SE 0 

n 0 

4/ 7- CPUE 
4/20 SE 

n 

4/21- CPUE 
5/ 4 SE 

n 

5/ 5 CPUE 
5/18 SE 

n 

5/19- CPUE 
6/ 1 SE 

n 

6/ 2 CPUE 
6/15 SE 

n 

6/16- CPUE 
6/29 SE 

n 

6/30- CPUE 
7/13 SE 

n 

7/14- CPUE 
7/27 SE 

n 

7/28- CPUE 
8/1.0 SE 

n 

8/11- CPUE 
8/24 SE 

n 

8/25- CPUE 0 
9/ 7 SE 0 

n 0

0 0 0 
0 0 0 
0 0 0 

1t t t

0 0 
0 0 
0 0 

1

I II I 
0 0 0 0 
0 0 0 0 
0 0 0 0 

3.00 3.00 2.00 3.67 
0 1.65 1.15 0.88 
1 7 3 3 

1.00 1.29 3.67 4.33 
0 0.64 2.69 1.38 
1 14 6 6 

0 0 0.73 1.20 2.00 0 0 

0 0 0.32 .0.80 2.00 0 0 

0 0 15 5 2 0 0

9/ 8- CPUE 0.40 1.56 0.74 0.21 0.25 0.20 0.36 0 

9/21 SE 0.31 0.69 0.33 0.17 0.16 0.20 0.20 0 

n 10 9 23 29 8 5 11 9 

9/22- CPUE 1.15 0.77 0.13 0.08 0 0.36 0.15 0 

10/5 SE 0.55 0.38 0.13 0.08 0 0.20 0.10' 0 

n 26 13 8 12 9 11 13 7

0 
0 
0

0 0 
0 0 
0 0

0 
0 
0 

2.93 
0.85 
14 

2.48 
0.76 
27 

0 0 0 0.95 
0 0 0 0.31 
0 0 0 22 

0 0.38 0.71 0.45 
0 0.18 0.28 0.09 
8 13 17 146 

0.11 0.69 0.27 0.45 
0.11 0.28 0.15 0.12 
9 16 15 143

*CPUE = catch per unit effort 
SE -standard error 
n = number of tows

services groupD-46
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Table'D-45 

Catch per Unit Effort of Y~arlinig Strped Baswthin Six Geographical Regions 

of Htidson River Estuary [RM 12-61 (kii-19--98)-1 Base on DySMPlg 
by" Bottomx Trawl during 1974 

Region 

Date. YK TZ CH IP WP CW PK HP KG SG CS AL Total 

3/24- CPUE* 0 4.59 0 1.02 0 0 0 0. 0 0 0 0 2.04 
4/ 6 SE 0 0 0 1.02 0 0 0 0 0 0 .0 0 0.94 

n 0 2 1 3 0 0 0 0 0 0 0 0 6 

4/ 7- CPUE 0 6.88 0 0.17 0 0 0 0 0 0 0 0 1.71 
4/20. SE 0 4.83 0 0.17 0 0 0 0 0 0 0 0 1.23 

n 1 6 5 9 1 3 0 0 0 0 0 0 25 

4/21- CPUE 0 0 0 1,53 *0 0 9 .54 
5/ 4 SE 0 0 0 0.79 0 0 0.32 

n 0 0 0 6 6 5 17 

5/ 5- CPUE 0 2.21 3.06 0 0 0 1.94 
5/18 SE 0 1.30 1.53 0 0 0 0.85 

n 0 9 3 3 0 0 15 

6/ 2- CPUE 0 0 0 0 0 0 0 
6/15 SE 0 0 0 .0 0 0 0 

n 5 8 3 5 3 10 34 

6/16- CPUE 0.38 0 1.53 0 0 0. 61 0.26 
6/29 SE 0.38 0 1.53 0 0 0.37 0.14 

n 4 10 2 10 4 5 36 

6/30- *CPUE 0 0 0 0 0.31 0 0.04 
7/13 SE 0 0 0 0 0.31 0 0.04 

n 4 10 3 9 5 4 35 

7/14- CPUE 0 0 0 0 0 0 0 
7/27 SE 0 0 0 0 0 0 0 

n 4 8 3 12 6 5 38 

7/28- CPUE 0 0.38 0 0 0.31 0.51 0.17 
8/10 SE 0 0.38 0 0 0.31 0.51 0.09 

n 4 4 4 7 5 3 27 

8/11- CPUE 0 0 0 0.15 0 0.26. 0.12 
8/24 SE 0 0 0 0.15 0 0.26 0.08 

n 0 3 3 10 4 6 26 

8/25- CPUE 0 0 0 0 0 0 0 
9/ 7 SE 0 0 0 0 0 0 0 

-r --- 4 8 2 8 3 6 - -317 

9/ 8- CPUE 0 0.14 0 0 0 0 0.05 
9/21 SE 0 0.14 0 0 0 0 0.05 

n 3 11 6 2 5 5 32 

9/22- CPUE 0 0 0 0 0 0 0 0 0 0 0 0 0 
10/5 SE 0 0 0 0 0 0 0 0 0 0 0 0 0 

n 0 0 2 9 1 0 U 0 0 0. 0 0 13 

*CPUE - catch per unit effort 
SE - standard error 
n - number of tows

services groupD-47



Table D-46 

Catch per Unit Effort of-Age II and Older Striped Bass within 12,Geographical.  

Regions of Hudson River Estuary [RM 12-153 (km 19-245)] Based on Day 

Sampling by 100-ft (30. 5-rn) Beach Seine during 1974 

Region 

Date YR . TZ CH IP WP CW PK HP KG SG CS AL Total

3/24- CPUE* 0 
4/ 6 SE 0 

n 0 

4/ 7- CPUE 0 
4/20 SE 0 

n 0 

4/21- CPUE 3.86 
5/ 4 SE 1.98 

n 7 

5/ 5 CPUE 0.14 
5/18 SE 0.10 

n 14 

5/19- CPUE 0 
6/ 1 SE 0 

n 11 

6/ 2- CPUE 0 
6/15 SE 0 

n 11 

6/16- CPUE 0 
6/29 SE 0 

n 13 

6/30- CPUE 0 
7/13 SE 0 

n 16 

7/14- CPUE 0 
7/27 SE 0 

n 12 

7/28- CFUE 0 
8/10 SE 0 

n 20 

8/11- CPUE 0 
8/24 SE 0 

n 17

0 0 0 0 
0 0 0 0 
0 0 0 0

0 0 0 0 0 
0 0 0 0 0 
0 8 5 10 6 

0.14 0 0.31 0 0 
0.14 0 0.17 0 0 
7 13 13 13 11

0 0 
0 0 
0 0 

0 0 
0 0 
1 3 

0 0 
0 0 
2 0

0 0.06 0 . 0.38 0 0 0 
0 0.06 0 0.18 0 0 0 
8 16 9 8 6 3 3 

0 0.21 0.13 0.08 0.50 0.13 0 

0 0.21 0.09 0.08 0.50 0.13 0 

5 14 16 12 6 8 2

3.14 1.24 0.28 0 
3.14 1.24 0.28 0 
7 21 18 20 

0 1.38 0.07 0 
0 1.16 0.07 0 
8 13 15 15 

0 0 0 0 
0 0 0 0 
8 10 8 10 

0 0.08 0 0 
0 0.08 0 0 

12 12 17 15

0.25 2.33 0.25 
0.16 2.33 0.25 
8 15 8 

0.11 0 0 
0.11 0 0 
9 '16 9 

0.20 0 0 
0.20 0 0 
5 6 4

0 0 0 0.15 0.08 0 0 
0 0 0 0.15 0.08 0 0 

16 16 26 20 12 14 8

0.08 0 0.05 0.11 0 
0.08 0 0.05 0.11 0 

12 15 21 9 7

0.64 0 0 
0.64 0 0 

14 7 4

8/25- CPUE 0.50 0 0 0 
9/ 7 SE 0.50 0 0 0 

n 8 6 15 8

9/ 8- CPUE. 0 
9/21 SE 0 

n 10

0.11 0.04 0 
0.11 0.04 0 
9 23 29

9/22- CPUE 0.12 0.08 0 0 
10/5 SE 0.08 0.08 0 0 

n 26 13 8 12

0 0 0.09 0 
0 0 0.09 0 
8 5 11 9 

0 0.09 0 0 
0 0.09 0 0 
9 11 13 7

0 0 0 0 
0 0 0 0 
0 0 0 0 

0 0 0 0 
0 0 0 0 
4 9 7 53 

0 0 0 0.43 
0 0 0 0.22 
0 0 1 75 

0 0 0 0.07 
0 0 0 0.03 
4 5 .8 87 

0 0 0 0.11 
0 0 0 0.05 
2 5 8 91 

0.13 0 0 0.60 
0.13 0 0 0.31 
8 13 20 155

0 0 0.25 0 0.16 
0 0 0.19 0 0.10 
6 13 16 20 153 

0.33 0 0 0.11 0.04 
0.33 0 0 0.07 0.02 
3 6 10 19 105 

0 0 0.08 0 0.01 
0 0 0.08 0 0.01 
5 10 13 20 148 

0 0 0 0 0.02 
0 0 0 0 0.02 
4 10 16 16 178

1.44 1.00 0 , 0.25 
1.44 1.00 0 0.13 
9 13 24 152 

0 0 0 0.04 
0 0 0 0.04 
9 15 15 114 

0 0 0.06 0.03 
0 0 0.06 0.01 
8 13 17 146 

0 0.13 0 0.05 
0 0.09 0 0.02 
9 16 15 143

*CPUE = catch per unit effort 
SE = standard error 
n - number of tows

D-48
services group

f-j 0 

S42r



Table D-47 

Catch per Unit Effort of Age II and Older Striped Bass within Four Geographical 
Regions of Hudson River Estuary [RM 34-6 1 (km 54-98)] Based on Night

Sampling by 100-ft (30. 5-rn) Beach Seine during 1974

Region

Oatb YK TZ CH IP WP Cw PK lip KG SG CS AL Total 

3/24- CPUE* 0 0 0 0 0 0 0 0 0 0 0 0 0 
4/ 6 SE 0 0 0 0 0 0 0 0 0 0 0 0 0 

n 0 0 0 0 0 0 0 0 0 0 0 0 0 

4/ 7- CPUE 
4/20 SE 

n 

4/21- CPUE 
5/ 4 SE 

n 

5/ 5- CPUE 
5/18 SE 

n 

5/19- CPUE 
6/ 1 SE 

n 

6/ 2- CPUE 
6/15 SE 

n 

6/16- CPUE 
6/29 SE 

n 

6/30- CPUEI 
7/13 SE 

7/11- CPUE 0 00 007 0 01 0 00000 0.  

142 6SE 000 2 

n/5 PE 0 00 0 

/8 SPE 0 0 0 0 0 0 0 0 0 0 0 0 0 
1/5 5E0 0 0 0 0 0 0 0 22 

9/81- CPUE 0 0 0 00 0 0.1 0 0 0 0 0 0 0.0 
9/21 SE 0 0 0 00 0 0.1 0 0 0 0 0 0 0.0 

n 0 0 1 13 4 3 0 0 0. 0 0 0 ~27 
9/25- CPUE 0 0 0 0 0 0 0 0 0 0 0 0 0 
1/S7 SE 0 0 0 0 0 0 0 0 0 0 0 0 0 

n 0 0 2 12 4 6 0 0 0 0 0 0- -24 

*CPUE = catch per unit effort 
SE =standard error 
n number of tows

services groupD-49



Table D-48

Catch per Unit Effort of Age II and 
of Hudson River Estuary [RM 12-6 1 (km

Older Striped Bass within Six Geographical Regions 
19-98)] Based on Day Sampling by Bottom Trawl during 1974,

Region 

Date YK TZ CH IP WP CW PK HP 

3/24- CPUE * 0 0 0 0 0 0 0 0 
4/ 6 SE 0 0 0 0 0 0 0 0 

n 0 2 1 3 0 0 0 0 

4/ 7- CPUE 1.53 4.84 ~ 1 0 0 0 0 0.  
4/20 SE 0 4.84 0 0 0 0 0 0 

n 1 6 5 9 1 3 0 0 

4/21- CPUE .0 0 0 0 0 0 0 0 
5/ 4 SE 0 0 0 0 0 0 0 0 

n 0 0 0 6 6 5 0 0 

5/ 5- CPUE 0 0.17 0 0 0 0 0 0 
5/18 SE 0 0 .17 0 0 0 0 .0 0 

n 0 9 3 3 0 0 0 0 

6/ 2- CPUE 0 0 0 0 0 0 0 0 
6/15 SE 0 0 0 0 0 0 0 0 

n 5 8 3 5 3 10 0 0 

6/16- CPUE 0 0 0 0 0 0' 0 0 
6/29 SE 0 0 0 0 0 0 .0 0 

n 4 10 3 9 5 4 0 0 

6/30- CPUE 0 0 0 0 0 0 V 0 
7/13 SE 0 0 0 0 0 0 0 0 

n '4 10 3 9 54 0 0 

7/14- CPUE 0 0 0 0 0 0 0 0 
7/27 SE 0 0 0 0 0 0 0 0 

n 4 8 3 12 6 5 0 0 

7/28- CPUE 0.38 0 0 0 0 0 0 0 
8/10 SE 0.38 0 0 0 0 0 0 0 

n 4 4 4 7 5 3 0 0 

8/11- CPUE 0 0 0 0 0 0 0 0 
8/24 SE 0 0 0 0 0 0 0 0 

n 0 3 3 10 4 6 0 0 

8/25- CPUE 0 0 0 0 0 0 0 0 
9/ 7 SE 0 0 0 0 0 0 0 0 

n 4 8 2 8 3 6 0 0 

9/ 8- CPUE 0 0.14 0 0 0 0 0 0 
9/21 SE 0 0 0 0 0 0 0 0 

n 3 11 6 2 5 5 0 0 

9/22- CPUE 0 0 0 0 0 0 0 0 
10/5 SE 0 0 0 0 0 0 0 0 

n 0 0 2 9 1 0 0 0

KG SG CS AL Total

0 
0 
6 

*1.22 
1.16 
25 

0 
0 
17 

0.10 
0.10 
15 

0 
0 
34 

0 
0 
36 

0 
0 
35 

0 
0 
38 

0.06 
0.06 
27 

0 
0 
26 

0 
0 
31 

0.05 
0.15 
32 

0 
0 
12

*CPUE = catch per unit effort 
SE =standard error 
n =number of tows

( !A,.
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Table D-49 

Standing Crop of Striped Bass Eggs within 12 Geographical Regions of Hudson River Estuary 
[RM 14-140 (km 22-224)] Based on Day or Night Sampling by Epibenthic Sled -and Tucker Trawl 

during 1974 
-Region

Date Timee* YK TZ CH IP WP Cu PK HP KG SG CS AL Total

NS NS NS NS NS 0 0 0 0 0 0 0 
(0) (0) (0) -(0) (0) (0)

D NS NS NS

C 0 0 
(0) (0) 

N 0 0 
() (0) 

C 0 26.915 

D NOS NS

(0) 

37 7546 
(3 7.546) 

8,152,354 
(7578 .504) 

NS

0 0 282.9 61.175,291 
(0 251.912 (32.003,710 

C ~ 0 ,41,.352 1329 
(0) "(41,352) (136,299) 

( l 1?1) 0 (7Q 9' 
0D 1,581,234 

(0) (0) (1,124,151) 

N 0 0 0 
(0) (0) (0) 

0 0 0 0 
(0) (0) (0) 

0 0 0 0 
(0) (0) (0) 

N 0 0 0 
(0) (0) (0) 

N 0 0 0 
(0) (0) (0) 

C 0 0 0 
(0) (0) (0)

4 442,0 
(4,:382,3 

3,577,3 
(2,323,51 

151,*190.2 
(149,480.6 

68,825.1 
(19.828.5 

435,8 
(287,4 

71.3 
(71.3 

21 ,0 
(21 ,0

0 0 
(0) (0) 

o 982.691 
(0) (226.506) 

161 48,437,514 
24) (301,.027) 

107 1,110,499 

70 .172,039,318 
.82) (36,880.270) 

56 2.538.320 
.21) (2.229,488) 

134 1,839,015 
,98) (1.555.857) 

92 1,686,697 
192) (1.397.920) 

32 1.139,944 
32) (530,441) 

0 683,567 
(0) (354,348) 

0 30,140 
(0) (30.140) 

0 809,830 
(0) (809.630) 

0 35.424 
(0) (35,424) 

0 22,196 
(0) (22,196)

0 0 
(0) (0) 

187,637 0 
(130,248) (0) 

0 0 
(0) (0) 

646,305 487,513 
(646.305) (487,513) 

6,744,116 17,009,027 
(2 .926,.519))(12 .609 .9 74) 

5.173.307 4,242.651 
(2,307,476) (2,060,380) 

97.117 388.473 
(97,117) (276.051) 

1.548.252 2.243.329 
(1,146,603) (1,490.271) 

1,212.210 5,505,469 
(622,498) (5,319,654)

372,458 
(320,977) 

0 
(0) 

29,209 
(29.209) 

696.9 12 
(696.9 12) 

28,3 70 
(28,370)

N 0 0 0 0 0 
(0) (0) (0) (0) (0) 

C 0 0 0 0 0 
(0) (0) (0) (0) (0) 

C 0 0 0 0 0 
(0) (0) (0) (0) (0) 

N 0 0 0 0 0 
(0) (0) (0) I (0) (0) 

N 0 0 0 0 0 
(0) (0) (0) (0) (0) 

N 0 0 0 0 0 
(0) (0) (0) (0) (0) 

C 0 0 0 0 0 
(0) (0) (0) (0) (0)

112.929 
(79,335) 

0 
(0) 

56.057 
(56,057) 

0 
(0) 

0 
(0)

0 
(0) 

0 
(0) 

0 
(0) 

2,671 .376 
(2,444.3 12) 

0 
(0) 

8,898,7 78 
(4,341,.773) 

8,195,985 
(4,668,404) 

12,.107 ,974 
(6,093,047) 

2,611.344 
(2.611,.344) 

(0) 

0 
(0) 

0 
(0) 

0 
(0) 

0 
(0)

0 
(0) 

0 
(0) 

0 
(0) 

0 
(0) 

1.950.982 
(1.687.167) 

31.481,.040 
(30.379.094) 

13,657,439 
(7.191,.254) 

231,604 
(12 3.788) 

419,9 66 
(419,966) 

0 
(0) 

0 
(0) 

0 
(0) 

0 
(0) 

0 
(0)

0 0 0 
() (0) .(0 

0 0 0 
(0) (0) (0) 

0 0 0 
(0) (0) (0)

0 
(0) 

(0) 

41,062 
(41,562) 

42,.124 
(42,124) 

(0) 

1 605.592 
(664,148) 

14,119,757 
(13,027,300) 

3,026,7 20 
( ,606,727 

2,876,863 
(369,166) 

0 
(0) 

(0) 

(0) 

51.503 
51.503 

NS 

NS 

NS 

0 
(0) 

0 
(0) 

0 
(0) 

0 
(0)

0 0 0 
(0) (0) (0) 

0 a 1,170,328 
(0) (0) (261,.284) 

0 0 52,958,683 
(0) (0) (4,393,008) 

0 0 16,714,393 
(0) (0) (8,365,673) 

0 0 348.933.700 
(0) (0)(154,515,536) 

37,677 0 183.737.490 
(37,677) (0) (48,725,703) 

12,511,112 0 49,422,382 
(8,874,161) (0) (18,016,068) 

1,390.900 0 23.888,101 
(1.305,195) (0) (7,238,626) 

707,644 0 14.494,472 
(69,855) (0) (6,008,717) 

271,208 0 1.440.160 
(271,206) (0) (555.370) 

0 2,091.176 2,121.317 
(0) (0) (30.140) 

0 0 894,896 
(0) (0) 812.094) 

0 0 783.840 
(0) ()( (699.710) 

CS NOS 50,566 
(36.021) 

NS NS 0 
(0) 

CS Cs 0 
(0) 

CS CS0

0 
(0) 

0 
(0) 

0 
(0) 

a 
(0)

.M night samples, D - day samples 
-US = no samples taken 
Aumbers in parentheses represent one standard error

0

0 NS **

0



Table D-50 

Standing Crop of Striped Bass Yolk-Sac Larvae within 12 Geographical Regions of Hudson River 

Estuary [RM 14- 140 (km 22-224)] Based on Day or Night Sampling by Epibenthic Sled or Tucker 

Trawl during 1974 
____________Region

YK TZ CH IP WP CWd PK I 8H KG SG Cs AL Total

NSNS NS NS NS NS 0 0 0 0 o 0 0 
(0), (a) (0) (0) (0~) (0) (0)

NS NS NS

4/16
4 / 17 

4/23
4/25 

4/29
51 4 

5/ 6
5/li 

5/13
5 /18 

5/15
5/ 8 

5/21 
5/24 

5/2 3
5/29 

5/28 
5/ 31 

5/30
6/ 5 

6/ 4
9.' 7 

6/10
5/14 

6/12
6/17 

6/ 17
6/23 

6/24
6/27 

7/ 1
7/ 5 

7/ 8
7/111 

7/15
7/18 

7122
7/26 

7/29
,j/ 2 

S/ 5 
8/ 9 

8/12
8/15

(0) 

0 . 233,~ 
(0) (219,1 

586 880, 
996) (797., 

59? 7,334, 
923) (2,352.  

936 2,095.  
635) (1,059.  

424 7,691, 
545) (1,127, 

589 46, 
942) (28, 

387 2,408.  
0071 (570.  

985 43.657, 
129) (34,737, 

088 168.  
088) (166, 

0 2.696, 
(0) (1,675, 

755 544, 
864) (215, 

0 32.  
(0) (24,

0 0 0 0 0 0 0 0 0 0 
(0) (0) (0) (0) (0) (0) (0) (0) (0) (0) 

0 0 0 0 0 0 0 03 0 0 
(0) (0) (0) (0) (0) (0) (0) (03) (0) (0) 

908 4,786.474 4 0 0 24,248 (0) 49,163 0 5,093,793 

610) (14.657) (0) (0) (0) (24,248) (0) (49,164) 0) (226,822) 

675 57,225 0 40,626 38.010 0 0 0 0 2,253,182 
873) (57.225) (0) (40,626) (38.010 (0) (0) (0) (0) (868,761) 

0 394,741 385,102 34,365 197,914 163.564 1,333,613 0 0 2,509.299 

(0) (394,741) (292.436) (34.365) (197,914) (163,564) 1.305,353) (0) (0) (1,418,587) 

992 360.495 824.002 13.586,646 7.281,743 2,961.075 579,054 0 0 61,199.261 
058) (213.240) (186.624) (7,103,925) (5,782,604) (1,106.752) (288.568) (0) (0) (14,767,830) 

410 656,309 4.025,289 6.170,996 7,131,242 1 .681,469 1.259,336 554,059 0 29,705,945 
371) (397,597) (2,581,899) (2,986,084) (5,593,299 (958,835). :1,138,439) (554.059) (0) (7,2613,357) 

446 7.969,158 33,886.265 64.017.522 19,550.966 1,276.608 1,371,444 0 0 157,649,098 
334) (4,696,180) (13.504.260 (31,867,874) (3,011,423) (114,095) (940,682) (0) (0) (35.312.6441 

041 8,905,519 29,143,498 60,400,579 5,805,544 1.979.947 0 0 0 106,724,870 
610) (4,108,214) (26,246,356)(27.749,603) (1.710.941) (603.0567 (0) (0) (0) (38,459,258) 

971 3,250.157 20,089,367 37,632.861 167,062 510,695 601,605 226.032 89.661 67.297.964 
270) (2.460.1221)1,6.1)(24160 (646.087) (112.8451 (401.606) (134.497) (89,661) (21,.957,499) 

124 30.087.336 16,198,231 18,299.877 0 537.199 78.344) (328.953 0 112.296,717 
858) (18,909.278) (6.461.946) (8,802.326) (0) (436,650) (55.163) (162,378) (0) (41,113,550) 

634 2.883.129 2.446,091 10.547,490 1,121.264 0 754,762 0 0 17,978.457 

634) (1.507,433) (1,860,510)(10,186,926) (1,031,024) (0) (283,704) (0) (0) (10.520,576) 

673 4.083.861 344,205 22,649 0 0 0 0 0 7,088,136 

611) (1,722,027) (218.539) (22,649) (0) (0) (0) (0) (0) (2,413,086) 

,933 67,751 291,437 0 35,715 0 NS Ns NS 1,026.591 

,503) (33,536) (151,.500) (0) (23.878) (0) (271,065) 

,053 0 0 0 0 0 NS NS NS 32,053 

,136) (0) (0) (0) (0) (0) (24,136)

o 0 0 0 0 0 
() (0) (0) (10) (0) 10) 

0 0 0 0 0 0 
(0) (0) (0) (0) (0) (0) 

0 0 0 0 0 0 
(0) (0) (0) (0) (0) (0) 

0 0 0 10 0 0 

(0) (0) (0) (0) (0) (0) 

0 0 0 0 0 0 
(0) (0) (0) (0) (0) (0) 

0 0 0 0 0 0 
(0) (0) (0) (0) (0) (0)

NS NS S 

N5 NS NS

0 0 
(0) (0) 

0 0 
(0) (0)

*:N -night samples, D = day samples 
**gsb -nsaples taken 

taers In parentheses represent one standard error

Do to Tie*

0 
(0) 

(0) 

360,709 
(168,291) 

NS 

4,774,666 
(1,477,754) 

4,873,901 
(1,212,449) 

3,016,875 
(1228,899) 

45,154 
(45,154) 

699.170 

41, 62 
(41 .672) 

0 
(0) 

40,748 
(40,7 48) 

(0) 

(0

N 0 
(0) 

N 0 
(0) 

N 500,351 
(273,163) 

0 NS 

0 0 
(0) 

N 0 
(0) 

0 0 
(0) 

N 0 
(0) 

8 0 
(0) 

D 0 
(0) 

N 0 
(0) 

N 0 
(0) 

N 0 
(0) 

N 0 
(0)

375,! 
(93,, 

NS 

23,496, 
(11,183, 

1,257, 
(756, 

18,868.  
(3,775, 

398, 
(177, 

1,.022, 
(300, 

2,867.  
(2,566, 

57, 
(57.  

86, 
(48,

(I 

0



Table D-51 

Standing Crop of Striped Bass Post Yolk-Sac Larvae within 12 Geographical Regions of Hudson River 
Estuary [RM 14- 140 (kmn 22-224)] Based on Day or Night Sampling .by Epibenthic Sled or Tucker Trawl 

during 1974 

.Date; Time* 1K 12 CH Ip Wp Cid PK HP KG SG CS AL Total 

4/ 16- D NS- NS NS NS NS NS 0 0 0 0 0 0 0 
4/17 (0 )t (0) (0) (0) (0) (0) (0) 

4/23- D NS NS NS 0 0 0 0 0 0 0 0 0 
4/25 (0) (0) (0) (0) (0) (0) (0) (0) (0) (0) 

4/29- N 0 0 0 0 0 0 0 0 0 0 0 0 0 
5/ 4 (0) (0) (0) (0) (0) (0) (0) (0) (0) (0) (0) (0) (0) 

5/ 6- N 0 0 0 0 0 0 0 0 .0 0 0 0 0 
5/11 (0) (0) (0) (0) (0) (0) (0) .(0) (0) (0) (0) (0) (0) 

5/13- N 0 0 0 64,002 0 0 0 0 0 0 0 0 64,002 
5/18 (0) (0) (0) (0) (0) (0) (0) (0) (0) (0) (0) (0) (0) 

5/15- 0 NS NS NS 0 0 72,742 0 0 0 0 0 0 12,742 
5/18 (0) (0) (55,665) (0) (0) (0) (0) (0) (0) (55,665) 

5/21- 0 174.555 417,479 305.818 0 0 0 0 0 0 0 0 0 897,852 
5/24 (174,555) (263,732) (171,977) (0) (0) (0) (0) (0) (0) (0) (0) (0) (360.000) 

5/23- N 80.315 938,311 280,129 222.445 0 72,838 0 0 0 0 0 0 1,594,037 
5/29 (0) (319,021) (164,012) (222.445) (0) (72,838) (0) (0) 0) (0) (0) (0) (428,324) 

5/28- 0 199,517 4,470,962 946,584 13,149,095 8.170,616 1,133,055 4,548.204 375.351 0 0 0 0 32,993,383 
5/31 (97.560) (2,541,350) (200,644) (1,574.115) (7,807,959) (614,917) (3,610.127) (113,832) (0) (0) (0) (0) (9.130,958) 

5/0- N 428.71 4690,69 1408.21 29,583,092 7,051,911 12,111,710 581,999 3,370 0 0 114,895,206 

(l6/ 5 (0) (2.068.384) (787,738) (5.628.433) (14.867.887) (2,757,848) (3,218.727) (345,573) (363,347) (0) (0) (0) (16.608,716) 

6/ 4- 0 0 38,751.080 9.276,061 13,454,822 8.347.780 7.800,791 8,246,805 780,593 149.232 200,535 0 0 87,007,692 
6/ 7 (0) (13,955.645) (7.448.181) (5,053,352) (6,510,406) (1.687,003) (4,711.861) (638.423) (149.232) (200.535) (0) (0) (18.538,470) 

6/10- 0 44,815 1.341,876 9.541.967 114,915,907 44,271.291 18.846,760 23,842.838 725.046 286.495 102,464 344.181 0 214,263,628 
6/14 (44,815) (641,264) (3,031,211) (50.033,050 (18,627,687) (7,798,987) (8,324,548) (444,729) (158,574) (71.247) (291,295) (0) (54.683.939) 

6/12- N 0 209.768 3,269,744 19.519.919 101,886.554 47,479,592 54.653,262 18,648.950 29,981,460 1.217.322 0 0 276,866,560 
6/17 (0) (147.536) (255,793) (9.700,599) (29,746,789) (10,528,221 ) (22.377.034) (12,839,022) (9.074.527) (458,969) (0) (0) (42,872,293) 

6/17- N 0 2,7811,680 3,515.198 78,458,858 69.630,349 25,708,69d 90,d67,176 10,041A,6917 21,877,935 14.198.520 8,806.218 57,333 326.445.620 
G1/23 (0) fl,169,33.) (298.996) 14,601,210) (20,355,716J .(7,013.71C) (35,656,013) (3, 91,321) (5,857,353) (4,599,973) (1.701.747) (57,333) (44.937.961) 

G1/24- NI 101,723 4,339,1131 12,633,604 24,717,271 13,337,240 30,003.374 11.931.330 7,466,127 6,911,850 115 NS N5 113.098.270 
6/27 (143,0031) (9381,909) 12,753,540) (3,550,517) (364..276) (7,224,105) (1,154,802) (1.387.851) (1,849,477) (8,949,384) 

7/ 1- N 77,597 928,360 2 010,506 4,231,.433 137,660 3,469,033 1,938,469 3,380,644 5,117,024 85 N5 65 21,290,723 
71 5 (77,597) (466,113) 6930,097) (2,422,595) (69.227) (1,149,689) (509,523) (1.591.397) (2,395,972) (4,100,823) 

7/ 8- N 0 980,711 2.962,223 1,247,541 697.270 962.280 1,164,256 1,579,850 799,515 NS NS N5 10.393,746 
7111 (0) (352,922) (1,326.598) (267,380) (191,591) (312,005) (456,986) (774,235) (273.298) (1,724,219) 

7/15- N 0 0 0 0 365,090 948,388 1,853,664 696,919 3,678,424 N5 NS NS 7,542,484 
7/18 (0) (0) (0) (0) (127,526) (250.749) (788,607) (291.818) (2,510,642) (2,662,615) 

WA 
M7/22- N 0 0 0 58,588 0 29,338 0 1 55,549 154,498 0 0 0 397,973 

12 7/26 (0) (0) (0) (58,588) (0) (21.820) (0) (116,814) (160,009) (0) (0) (0) (145,449) 

4C7/29- N 0 0 0 0 0 0 0 0 0 0 0 0 0 
8/ 2 (0) (0) (0) (0) (0) (0) (0) (0) (0). (0) (0) (0) (0) 

(A8/ 5- N 0 0 0 0 0 0 28.155 0 0 0 0 0 28.155 
8/ 9 (0) (0) (0) (0) (0) (0) (28,155) (0) (0) (0) (0) (0) (28,155) 

8/12- N 0 0 0 0 0 0 0 0 0 0 0 0 0 
0 8/15 (0) (0) (0) (0) (0) (0) (0) (0) (0) (0) (0) (0) (0) 

*N = night samples, 0 =day samples 
**NS = no samples taken 
'Numbers in parentheses represent one standard error



Table D-52 

Standing Crop of Juvenile Striped Bass within 12 Geographical Regions of Hudson River Estuary 
[RM 14- 140 (km 22-224)] Based on Day or Night Sampling by Epibenthic Sled or Tucker Trawl 

during 1974 
Region 

Dots Tim* YK T2 CH [P Wp C6 PKC lP KG SG CS AL Total

4/16
4/ 17 

41 23
4/25 

4/29
5/ 4 

5/ 6
5/11 

5/13
5/18 

.5/15
5/18 

5/21
5/24 

5/23
5/29 

5/28
5/31 

5/30
6/ 5 

6/ 4
6/ 7 

6/10
6/14 

6/12
6/17 

6/17
6/23 

6/24
6/27 

7/ 1
7/ 5 

71 8
7/11 

7/15
7/18 

7/22
7/26 

7/29
8/ 2 

8/ 5
8/ 9 

8/12
8/15

NS NS NS 

0 0 0 
(0) (0) (0) 

0 0 0 
(0) (0) (0) 

0 0 0 
(0) (0) (0) 

0 0 0 
(0) (0) (0 

0 00 
(0) (0) (0 

0 0O 0 
(0) 40) (0) 

.0 0 0 
(0) (0) (0) 

0 0 0 
(0) (0) (0) 

0 0 0 
(0) (0) (0) 

0 0 0 
(0) (0) (0) 

0 0 0 
(0) (0) (0) 

0 0 0 
(0) (0) (0) 

0 0 0 
(0) (0) (0) 

0 0 0 
(0) (0) (0) 

87,657 52.883 8,283 
(62,028) (52.883) (8,283 

38.170 69,000 0 
(26.496) (43,642) (0) 

0 120.038 384,538 
(0) (1 03.232) (65.591) 

155.974 116.527 864.656 
(112.482) (58.662) (391.636) 

133,003 0 36.043 
(66,509) (0) .(0) 

80,481 16.366 246.602 
(80,481) (16.366) (109,206) 

209,082 0 45.335 
(139,995) () (45,335)

0 
(0), 

0 
(0) 

0 
(0) 

0 
(0) 

0 
(0) 

0 
(0) 

0 
(0) 

0 
(0) 

0 
(0) 

0 
(0) 

0 

(910) 

0 
(0) 

5910 
(5910) 

0 
(0) 

0 
(0) 

147,.102 
(120.47 5) 

55,544 
(36,742) 

130,652 
(130.6 52) 

0 
(0)

0 
(0) 

0 
(0) 

0 
(0) 

0 
(0) 

0O 
(0; 

0 
(0) 

(0) 

0 
(0, 

0 

0 
(0 

0 
(0) 

0 
(0) 

0 
(0) 

0 

4,09 

(32,474) 

0 
(0) 

(16,805) 

140,236 
(114,346) 

172,353 
(141,826) 

60,88) 
(41,.915

0 
(0) 

0 

(0) 

0 

0 
(0) 

0 
(0) 

0 
(0) 

0 
(0) 

0 
(0) 

(0) 

0 
(0) 

0 
(0) 

0 
(0) 

(0 

(0) 
0 

(0) 

0 
(0) 

79,349 
(60, 753) 

682.67 1 
(435,085) 

197,.193 
(84,743) 

518,869 
(285,164).  

132,362 
(78.392)

N 0 0 0 
(0) (0) (0) 

N - 0 0 0 
(0) (0) (0) 

N 0 0 0 
(0) (0) (0) 

N 0 0 0 
(0) (0) (0) 

0 0 0 0 
(0) (0) (0) 

N 0 0 0 
(0) (0) (0) 

D 0 0 0 
(0) (0) (0 

O0 0 0 
)0) (0) (0) 

D 0 0 0 
(0) (0) (0) 

0 0 0 0 
(0) (0) (0) 

N 0 0 0 
(0) (0) (0) 

N 0 0 0 
(0) (0) (0) 

O0 0Q 
(0) (0) (0) 

N 0 238,596 134.261 ' 
(165,770) (95,573) 

N 0 1,036,812 1.219.502 
(586,908) (606,302) 

N (87,831 1,002.129 795.563 
(72,550 (577.856) (258.522) 

N 0 1,873,475 .418,719 
(0) (912,704) (120.489) 

00 362,518 186,968 
(0) (215,058) (90,140) 

N 14,620 291,349 293,770 
(14,620) (197,371) (114,106) 

00 74,014 1,003,542 
(0) (52,028) (428.841)

0 
(0) 

0 
(0) 

0 
(0) 

0 
(0) 

0 
(0) 

0 
(0) 

0 
(0) 

0 
(0) 

0 
(0) 

0 
(0) 

0 
(0) 

0 
(0) 

NS 

231,.632 
(231 .632)

30,9 
(30.11 

NS 

NS 

NS 

NS

C 
*0

0 0 0 
(0) (0) (0) 

0 0 0 
(0) (0). (0) 

0 0 0 
(0) (0) (0) 

0 0 0 
(0) (0) (0) 

0 00 
(0) (0) (0) 
0 0 0.  

(0) (0) (0) 

.0 0 
(0) (0) (0) 

0 0 0 
(0) (0) (0) 

0 0 0 
(0) (0) (0) 

0 0 0 
(0) (0) (0) 

0 0 0 
(0) (0) (0) 

0 0 0 
(0) (0) (0) 

0 0 59 , 
(0) (0) (59.11,0) 

56 0 30.96 
156) (0) (30.956) 

NS 0 
(0) 

NS, 567,489 
(210,669) 

NS 2.442.833 
(848,994) 

NS 3.236,676 
(866,395) 

0 0 4.053,956 
(0) (0) (1.045,121) 

757 222.132 2,697,154 

978) (222,132) (5W1.707) 

0 0 1,136.430 
(0) (0) (280.646) 

766 0 1.52 5,88 
766) (0) (486,919)

-M night samples, D = day samples 
K*S *no samples taken 
Nubr inl parentheses represent one standard error

0 0 26,069 
(0) M0 (26,069)

466,858 467,' 
(326.220) (125., 

0 
(0) 

0 167; 
(0) (167,



0

Table D-53 

Standing Crop of Juvenile Striped Bass within Each Geographical Region in Hudson River Estuary 
I:RM 12-153 (km 19-245)1 Based on 100-ft (30. 5-rn) Beach Seine during Daytime, 1974 

Region 

Date YK TZ CH I P WP Cu PK HP KG SG CS AL.- Total 

4/ 7- NS* NS 0 0 0 0 0 0 0 0 0 0 0 
4/20 (O)** (0) (0) (0) (0) (0) (0) (0) (0) (0) (0) 

4/21- 0 0 0 0 0 0 0 0 NS NS NS 0 0 
5/ 4 (0) (0) (0) (0) (0) (0) (0) (0) (0) (0) 

5/ 5- 0 0 0 0 0 0 0 0 0 0 0 0 0 
5/18 (0) (0) (0) (0) (0) (0) (0) (0) (0) (0) (0) (0) (0) 

5/19- 0 0 0 0 0 0 0 0 0 0 0 0 0 
6/ 1 (0) (0) (0) (0) (0) (0) (0) (0) (0) (0) (0) (0) (0) 

6/ 2-0 0 0 0 0 0 0 0 0 0 0 0 
6/15 (0) (0) (0) (0) (0) (0) (0) (0) (0) (0) (0) (0) (0).  

6/16- 0 0 2,069 0 6,325 4,734 0 0 0 0 0 C 13,127 
6/29 (0) (0) (2,069) (0) (5,954) (3,599) (0) (0) (0) (0) (0) f)(7,258) 

6/30- 0 40,387 10,756 11,519 3,690 21,302 27,2 *00 1,550 2,870 11.704 13,773 2,145 146,896 
7/.13 (0) (20,661) (5,946) (6,689) (1,722) (16,501) (16,531) (930) (2,870) (5,852) (7,214) (1,563) (33,960) 

7/14- 2,150 90,871 38,096 40,115 21,963 70,564 11,087 1,705 6,887 59,689 92,324 22,418 457,867 
7/27- (917) (28,517) (16,032) (14,024) (8,026) (25,694) (4,714) (810) (5,020) (48,270) (41,463) (16,966) (79,858) 

7/28- 3,224. 59,634 72,270 45,014 21,875 127,813 23,821 10,695 47,349 29,844 185,688 72,170 699,407 
8/10 (1,097) (21,034) (27,305) (6,826) (7,154) (44,111) (9,189) (9,822) (22,367) (17,759) (99,405) (66,811) (136,287) 

8/ .11- 6,070 189,315 43.026 80,746 9,957 108,033 20,273 709 4,304 17,556 136,215 24,909 641,111 
8/24 .(2,377) (80,238) (16,763) (14,090) (3,773) (34,586) (4,696) .(251) (2,4.85) (7,167) (42,531) (9,021) (100,517) 

8/25- 11,286 1,575,099 347,792 173,944 8,434 113,612 10,407 827 14,348 17,556 114,118 28,079 2,415,500 
9/ 7 (2,360) (913,444) (76,442) (38,647) (3,575) (71,960) (3,163) (613) (8,513) (7,741) (44,338) (17,413) (921,588) 

9/ 8- .7,094 1,474,131 b77,574 60,3/8 b,91ts '+,ZoO 11bll 13o 4,304 15,361 28,757 15,185 2,205,711 
Ill (5,037) (878,620) (146,938) (11,9-3) (1,900o) (2,609) (5,601) (138) (4,304) (5,180) (12,526) (8,552) (891,094) 

9/22- 8,681 531,246 484,040 89,852 4,978 22,271 3,275 177 0 5,852 8,608 8,152 1,167,132 
10/5 (2,815) (149,049) (121,649) (32,977) (1,611) (6,170) (1,528) (177) (0) (4,138) (3,095) 3,458) (195,425) 

*NS = no samples taken 
**Nubers in parentheses represent one standard error

( I I-



Table D-54

Standing Crop of Juvenile Striped Bass within Four Geographical Regions of Hudson River lEstuary 
[RM 34-61 (km 54-98)] Based on Night Sampling by 100-ft (30. 5-rn) Beach Seine during 1974 

Regi on 

Date YK TZ CH IP WP CW PK HP KG SG Cs AL Total 

4/21 -5/ 4 NS* NS NS NS NS NS NS NS NS NS NS NS NS 

5/ 5 -5/18 NS NS NS NS NS NS NS NS NS NS NS NS NS 

5/19 -6/ 1 NS NS NS NS NS NS NS NS NS NS NS NS N 

6/ 2 -6/15 NS NS NS NS NS NS NS NS NS NS NS NS NSi 

6/16 -6/29 NS NS NS NS NS NS NS NS NS NS NS NS NS 

6/30 - 7/13 NS NS NS NS NS NS NS NS NS NS NS NS NS 

7/14 -7/27 NS NS NS NS NS NS NS NS NS NS NS NS NS 

7/28 - 8/10 NS NS 457,149 **136,917 56,225 248,526 NS NS NS NS NS NS 898,816 
(0) (32,515) (54,913) (52,300) (82,510) 

8/11 - 8/24 NS NS 107,564 140,208 20,645 99,410 NS NS NS NS NS NS 367,828 
(0) (38,523) (6,289) (17,538) (42,792) 

8/25 - 9/ 7 NS NS5 NS 145,606 17,395 228,999 NS NS NS NS5 NS NS5 391,999 
(36,312) (5,810) (133,139) (138,124) 

9/ 8 - 9/21 NS NS 416,812 158,791 25,697 159,767 NS5 NS NS NS5 NS NS 761,066 
(147,901) (33,879) (16,472) (62,712) (165,004) 

9/22 - 10/ 5 NS NS5 766,397 148,985 13,178 60,356 NS NS NS NS5 NS NS 988,915 
(685,723) (42,030) (6,973) (15,718) (687,225) 

*NS = no samples taken 
**Numbers in parentheses represent one standard error



Table D-55 

Density Estimates (No./1000 in 3 ) of White Perch Eggs within Geographical 
Regions of Hudson River Estuary [RM 14-140 (km 22-224)] Based on 

Day or NightSampling by, Epibenthic Sled and Tucker Trawl during 1974 

Dae Time YK TZ CHi 1P WP CU PKio HE KG E SG Cs AL

4/29- Den. 0 

SE - 0 

5/ 6- Den. 0 
5/11 N4 

SE 0 

5/13- Den. 0 
5/18 N 

SE 0 

5/15- Den. 0 
5/18 D 

SE 0 

5/21- Den. 0 
5/24 D 

SE 0 

5/23- 'Den. 0 
5/29 N 

SE 0 

5/28- Den. 0 
5/31 D 

SE 0 

5/30- Den. 0 
6/ 5 N4 

SE 0 

6/ 4- Den. 0 
6/? 7 0 

SE 0 

8/10- Den, 0 
6/14 D 

SE 0 

6/12 Den. 0 
6/17 N4 

.,F 0 

ry/17- Den. 0 
6/23 1N 

SE 0 

6/24- Den. 0 
6/27 14 

SE 0 

7/ 1- Den. 0 
7/ 5 N4 

SE 0 

7/ 8- Den. 0 
7/11 N4 

SE 0 

7/15- Den. 0 
7/18 N4 

SE 0 

7/22- Den. 0 
7/26 N4 

SE 0 

7/29- Den. 0 
8/ 2 N 

SE 0 

8/ 5- Den. 0 
8/ 9 N 

SE 0 

8/12- Den. 0 
8/15 N4 

SE 0 

-N night senples, 0 - day samples 
**SE - one standard error

0 0 

0 0 

0 0 

0 0 

6.36 1.54 

3.50 0 

0 .0 

0 0 

6.07 2.61 

4.25 2.16 

150.13 0 

131.16 0 

3.82 0 

3.02 0 

1194.71 0 

755.26 0 

2.18 0 

1.83 0 

766.55 5.69 

699.55 4.34 

46.48 23.01 

39.94 22.29 

0 1.64 

0 1.54 

0 5.19 

0 3.44 

0.08 0.25 

0.08 0.25 

0 0 

0 0 

0' 0 

0 0 

0 0 

0 0 

0. 0 

0 0 

0 0 

0 0 

0. 0 

0 0

0 0 

0 0 

0 0.10 

0 0.10 

0 14.60 

0 8.43 

27.05 0.23 

22.50 0.16 

2.68 0.73 

1.26 0.60 

22.65 2.77 

22.65 2.77 

88.51 12.25 

87.50 12.25 

0.20 15.44 

0.20 9.99 

1.84 12.95 

1.63 8.44 

0 24.71 

0 24.71 

37.17 0.20 

36.39 0.20 

3.07 0.07 

1.67 0.07 

4.47 0.33 

0.20 0.26 

0 0.43 

0 0.43 

0 0 

0 0 

0* 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

O 0 

0 0

0 

10.60 

9.40 

8.23 

8.23 

2.45 

1.49 

0.75 

0.75 

3.77 

2.15 

1 .54 

1.26 

0.81 

0.61 

1.04 

1.04 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

16.34 6.45 0 0 

4.59 6.45 0 0 

3.15 15.47 1.57 0 

2.20 11.53 0 0 

3.97 0.73 47.06 1269.23 

0.44 0.73 29.86 1269.23 

36.72 20.29 3.90 69.95 

25.19 8.62 3.90 69.95 

1.00 19.15 0 0 

1.00 9.10 0 0 

5.28 14.82 1.63 0 

3.76 3.68 1.63 0 

5.89 '27.90 5.56 43.57 

5.89 19.27 2.60 38.84 

0 115.21 135.31 0 

0 56.99 59.78 0 

.0 3.07 0 0 

0 2.85 0 0 

0 0.31 0.73 0 

0 0.31 0.73 0 

0.24 0 0 0 

0.24 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 .0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0* 0 0 0

services group
1D-57



Table. D- 5.  

Density Estimates (NO. /1000 in3 of White Perch Yolk-Sac Larvae within 

Geographical Regions of Hudson River Estuary [RM 14- 140 (km 22-224)] 

Based on Day or Night Sampling by Epibenthic Sled and Tucker Trawl during 1974 

Reg ion 

Da~te Time. YK TZ CH Ip Wp CU PK HP KG SG CS AL

4/29
5/ 4 

5/ 6
5/11 

5/13
5/ 19 

5/15
5/18 

5/2 1
5/24 

5/2 3
5/29 

5/28
5/31 

5/30
6/ 5 

6/ 4
6/ 7 

6/10
./I'.  

6/12
6/17 

6/17
6/23 

6/24
6/27 

7/ 1
71 5 

7/ 8
7/11 

7/15
7/18 

7/22
7/26 

7/2 9
8/ 2 

8/ 5
8/ 9 

8/12
8/15

Dan. 0 

SE . 0 

Den. 0 

SE 0 

Den. 0.30 

SE 0.30 

Den. 0 

SE 0 

Den. 0 

SE 0 

Den. 0 
N 

SE 0 

Den. 0 
D 

SE 0 

Den. 0 
N 

SE 0 

Den. 0 

SE 0 

Den. 0.20 

SE 0.20 

Den. 0 

SE 0 

Den. 0 
N 

SE 0 

Den. 0 
N 

SE 0 

Den. 0 
N 

SE 0 

Den. 0 
N 

SE 0 

Den. 0 
N 

SE 0 

Den. 0 
N 

SE 0 

Den. 0 

SE 0 

Den. 0 
N 

SE 0 

Den. 0 
N 

SE 0

-N night samples, D = day samples 
**E- one standard error

0

services group
D-58

0 0 0 0 0 0 

0 0 0 0 0 0 

0.79 0 0 9.20 0 0 

0.79 0 0 0 .0 0 

0.38 2.34 0.21 0 3.99 1.44 

0.21 1.95 0.21 0 2.34 1.10 

0 0 11.22 8.10 14.90 2.43 

0 0 11.22 1.79 4.14 1.01 

70.67 103.67 9.03 15.70 24.03 47.47 

10.60 31.05 2.00 13.39 2.84 19.91 

24.34 3.38 0.93 2.83 2.61 2.29 

6.01 0.25 0.59 1.89 2.39 1.19 

14.00 14.37 0 1.56 2.99 10.39 

5.36 7.63 0 1.30 1.36 6.22 

0.23 0.22 0 2.24 0.81 8.32 

0.23 0.22 0 2.24 0.32 7.11 

5.37 5.36 1.25 1.12 26.16 1.99 

2.30 2.41 1.04 0.96 20.15 1.61 

6.14 nZ.n5 2.50 4.38 0.27 1.51 

3.25 27.52 0.62 2.65 0.27 0.70 

0.47 0 5.03 45.41 4.53 0.39 

0.31 0 3.71 31.18 3.32 0.38 

0.15 1.11 4.99 3.46 1.29 0.34 

0.10 0.97 2.79 2.28 0.70 0.27 

0 0.28 5.39 0 0 0 

0 '0.28 4.91 0 0 0 

0.06 2.70 3.03 0.46 0 0 

0.06 2.64 2.01 0.46 0 0 

0 0 0.04 0 0 0 

0 0 0.04 0 0 0 

0 0 0 0 0 0 

0 0 0 0 0 0 

0 0 0 0 0 0 

0 0 0 0 0 0 

0 0 0 0 0 0 

0 0 0 0 0 0 

0 0 0 0 0 0 

0 0 0 0 0 0 

0 0 0 0 0 0 

0 0 0 0 0 0

I0 0 0 0 0 

0 0 0 0 0 

0 0.34 1.79 0 0 

0 .0.34 1.10 0 0 

0.55 3.37 0 0 0 

0.55 2.54 0 0 0 

7.12 28.25 5.18 3.13 0 

0.30 12.61 3.15 0 0 

84.40 153.94 40.64 10.78 9.03 

45.53 38.50 13.88 3.08 4.59 

11.80 56.96 13.96 31.80 2.69 

7.43 24.50 9.19 13.47 2.69 

45.81 55.58 109.19 42.30 32.68 

9.25 27.48 33.11 25.17 32.68 

6.53 16.10 42.44 10.66 0 

'5.70 12.14 1.04 1.53 0 

5.05 9.29 29.47 19.91 11.11 

2.93 6.57 16.32 5.31 7.64 

1.10 22.95 4.50 8.90 0 

1.10 7.59 2.44 3.75 0 

157.87 1.79 0.70 0.70 2.11 

157.87 1.79 0.70 0.70 2.11 

0.71 0 1.12 0 1.52 

0.52 0 0.90 0 0.88 

0 0 0 0 0 

0 0 0 0 0 

0 0 0 0 0 

0 0 0 0 0 

0 0 0 0 0 

0 0 0 0 0 

0 0 0 0 0 

0 0 0 0 0 

0 0 0 0 0 

0 0 0 0 0 

0 0 0 0 0 

0 0 0 0 0 

0 0 0 0 0 

0 0 0 0 0 

0 0 0 0 0 

0 0 0 0 0



Table. D-5 7 

Density-Estimates, (No../l1OO in 3 ) of White Perch Post Yolk Sac Larvae 
within Geographical Regions of Hudson River Estuary [RM 14-140 (km 22-224)] 
Based on Day or Night Sampling by Epibenthic Sled and, Tucker Trawl during 1974 

Region 

Date Time- YK TZ CH IP p wp CW PK HP KG SG CS AL 

4/29- Den. 0 0 0 0 0 0 0 .0 0 0 0 0 

SE $- 0 0 0 0 0 0 0 0 0 0 0 0 

5/ 6- Den. 0 0 0 0 0 0 0 0 0 0 0 0 

5/1 S 0 0 0 0 0 0 0 0 0 0 0 0 

5/13- Den. 0.21 1.34 0.54 0 0.91 0.22 0.14 0 00 0 0 

5/SE 0.21 0.78 0.54 0 0.91 0.22 0.14 0 0 0 0 0 

5/ 15- Den. 0 0 0 4.77 4.75 2.53 0 0 0 0 1.57 0 

5/8D SE 0 0 0 2.71 2.20 1.60 0 0 0 0 0 0 

5/21- Den. 0 49.56 16.33 5.94 1.60 18.79 3.05 2.24 1.80 0.08 0 0 

5/40 SE 0 4.95 4.41 3.38 0.34 1.14 1.45 2.24 0.11 0.08 0 0 

5/23- Den. 4.54 47.71 3.20 4.12 2.96 27.75 4.58 17.46 31.28 1.34 0 0 

5/9N SE 3.84 9.58 1.65 1.75 2.22 4.16 2.09 10.80 29.51 1.18 0 0 

5/28- Den. 0 19.80 29.04 9.11 18.85 42.06 67.38 180.43 105.19 10.33 0 0 

5/1D SE 0 5.46 2.04 0.58 8.53 20.49 34.51 52.71 32.57 9.27 0 0 

5/3D- Den. 0 4.85 5.04 5.90 64.31 24.16 34.78 75.13 93.17 0.21 1.38 0 

6/5N SE 0 2.22 2.85 4.71 36.27 9.80 5.91 18.32 45.75 0.21 1.38 0 

6/ 4- Den. 0 71.08 33.08 25.49 12.28 248.10 82.97 67.13 67.66 27.22 1.85 0

6/7D SE 0 40.35 7.60 13.17 10.04 68.36 21.08 46.05 26.41 15.98 1.20 0 

6/10- Den. 0 5.44 109.33 217.32 73.06 284.32 205.78 213.80 504.62 40.08 00.05 0 

6/4D SE 0 3.85 23.73 77.76 38.75 27.76 77.20 113.34 275.79 20.38 6.29 0 

6/12- Den. 0.48 0.22 38.70 .93.00 318.61 193.84 333.17 242.79 842.53 142.22 64.12 6.33 

6/7N SE 0.48 0.22 0.77 39.53 124.19 69.22 201.00 161.99 98.20 46.41 7.44 6.33 

6/17- Den. 0.17 3.87 17.71 354.63 347.90 98.56 223.28 253.98 167.89 51.06 74.22 13.13 

6/3N SE 0.17 1.85 3.60 73.47 127.50 22.51 40.09 47.36 72.14 16.39 11.16 10.72 

6/24- Den. 0 3.45 80.93 254.14 39.33 119.57 50.12 151.51 66.31 3.21 0 0 

6/7N SE 0 0.89 25.88 48.84 20.12 27.54 7.38 32.52 20.81 0 0 0 

7/ 1- Den. 0.59 1.16 8.07 26.76 1.02 23.58 15.83 27.48 40.44 0 0 0 

7/5N SE 0.39 0.75 2.71 10.36 0.56 3.30 3.63 12.46 4.71 0 0 0 

7/ 8- Den. 0.95 6.61 11.69 6.33 .6.13 18.41 26.21 33.60 14.18 -0 _0 - 0 

7/1N SE 0.78 7.21 3.89 1.43 1.64 7.04 7.44 9.09 5.04 0 0 0 

7/15- Den.~ 3.65 1.24 0.38 0.59 5.54 5.98 3.76 7.66 13.44 0 0 0 

7/8N SE 2.81 0.78 0.27 0.30 1.90 1.57 1.38 2.64 10.68 0 0 0 

7/22- Der. 0.89 0 0 0.34 2.07 1.67 1.48 2.99 16.36 9.46 9.56 0 

7/6N SE 0.89 0 0 0.30 1.11 0.52 0.64 0.95 1.34 3.05 2.35 0 

7/29- Den. 0 0 0 0 0 0 0 0 0 0 0 0 

8/2 0 

S/5 en 0 0 0 0 0 0 0 0 0 0 0 0 

8/SEn 0 0 0 0 0 0 0 0 0 0 0 0 

8/12 De. 000 00N 
8/5N SE 0 0 0 0 0 0 0 0 0 0 0 0 

-N night samples, 0 = day samples 
**SE =one standard error 

D-59 services group



Table D-58 
3 

Density Estimates (No./l1000 m ) of Juvenile White Perch within Geographical 
Regions of Hudson River Estuary [RM 14-140 (km 22-224)] Based on 

Day or Night Sampling by Epibenthic Sled and Tucker Trawl during 1974 

Region

Time* YK TZ CH [p

4/29
5/ 4

5/ 6
5/11 

5/13
5/ 18 

5/15
5/ 18 

5/21
5/24 

5/23
5/29

5/28
5/31 

5/30
6/ 5 

6/ 4
6/ 7 

6/10
6/ 14 

n/li
6/17 

6/17
6/23 

6/24
6/27 

7/ 1
7/ 5 

7/ 8
7/11 

7/15
7/18 

7/2 2
7/26 

7/29
8/ 2 

8/ 5
8/ 0 

8/12
8/15

Den. 0 

SE .0 

Den. 0 
N 

SE 0 

Den. 0 
N 

SE 0 

Den. 0 
D 

SE 0 

Den. 0 
D 

SE 0 

Den. 0 

SE 0 

Dee. 0 
D 

SE 0 

Den. 0 
N 

SE 0 

Den. 0 
0 

SE 0 

Den. 0 
D 

SE 0 

Den. D 
N 

SE 0 

Den. D 
N 

SE 0 

Den. 0 

SE 0 

Den. 0 
N 

SE 0 

Den. D 

SE 0 

Den. 0 
N 

SE 0 

Den. 0 
N 

SE 0 

Den. 0 
N 

SE 0 

Den. 0 
N 

SE 0 

Den. 0 

SE 0

Wp CW PK P KG SG Cs AL

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0.0 

0.07 

0.0 

0 

0 

0 

0.61 

0.53 

0 

0 

0.14 

0 

0 

0 

0 

0 

0 

0

-N night samples, D = day samples 
S*E = one standard error

services group

Date

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

*0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1.01 

0.53 

0 

0 

0 

0 

0 

0 

0 

0 

0

0 0 0 

0 0 0 

0 0 0 

O 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0.  

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

1.13 0.25 0 

0.66 0.17 0 

0 0.36 0 

0 0.36 0 

1.79 1.49 0 

0.82 1.33 0 

0.80 0.84 1.91 

0.71 0.40 1.91 

0 0 '0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0

D-6o



Table D-59 

Density Estimates (No./1000 m3 ) of Juvenile White Perch within Seven Geographical Regions of 
Hudson River Estuary ERM 14-76 (km 22-122)] Based on Night Sampling in Shoals by Epibenthic 

Sled during 1974 

__________________________________Region 

Da te Y K TZ C H I P WP CW P K 

8/19 - 8/22 0 0 .061 0 0 2.7 05 .115 
(0)~ (0) (.061) (0) (0) (1.141) (.115) 

8/26 - 8/29 0 .133 0 .031 0 1.256 .124 
(0) (.063) (0) (.031) (0) (.985) (.124) 

9/ 3 - 9/ 6 0 .029 0 .029 0 4.488 .254 
(0) (.029) (0) (.029) (0) (2.197) (.147) 

9/ 9 - 9/12 0 0 0 .398 .202 1.437 .212 
(0) (0) (0) (.299) (.083) (.884) (.212) 

9/16 - 9/19 0 0 .100 .060 0 2.721 .327 
(0) (0) (.068) (.060) (0) (2.315) (.164) 

9/23 - 9/26 .0 0 .173 0 .390 4.252 .462 
(0) (0) (.125) (0) (.209) (.398) (.319) 

*Numbers in parentheses represent one standard error



f-j0 

Table D-60 

Catch per Unit Effort of Juvenile White Perch within 12 Geographical Regions 
of Hudson River Estuary [RM 12-15 -3 (km.19-.245)] Based on Day Sampling by 

100-ft (30. 5'-m) Beach Seine during 1974 

Region 

Date YK TZ CH IP WP CW PK HP KG SG CS AL Total

3/24- CPUE* 0 
4/ 6 SE 0 

n 0 

4/ 7- CPUE 0 
4/20 SE 0 

n 0 

4/21- CPUE 0 
5/ 4 SE 0 

n 7 

5/ 5- CPUE 0 
5/18 SE 0 

n 14 

5/19- CFUE 0 
6/ 1 SE 0 

n 11 

6/ 2- CPUE 0 
6/15 SE 0 

o 11 

6/16- CPUE 0 
6/29 SE 0 

n 13 

6/30 CPUE 0 
7/13 SE .0 

o 16 

7/14- CPUE 0 
7/27 SE 0 

n 12

0 0 0 
0 0 0 
0 0 0

0 0 0 0 
0 0 0 0 
0 8 5 10 

0 0 0 0 
0 0 0 0 
7 13 13 13 

0 0 0 0 
0 0 0 0 
8 16 9 8 

0 0 0 0 
0 0. 0 0 
5 14 16 12 

0 0 0 0 
0 0 0 0 
7 21 18 20 

0 0 0 0 
0 0 0 0 
8 13 15 15

0 0 0 0.40 0 
0 0 0 0.22 0 
8 10 8 10 5 

0.42 0 0.06 0.47 0.13 
0.42 0 0.06 0.24 0.13 
12 12 17 15 8

0 0 
0 0 
0 0 

0 0 
0 0 
7 53 

0 0 
0 0 
0 75 

0 0 
0 0 
8 87 

0 0 
0 0 
8 91 

0 0 
0 0 

20 155 

0 0 
0 0 

20 153

6.17 1.25 0.67 1.83 0.10 0 0.57 
3.92 0.95 0.67 1.22 0.10 0 0.26 
6 4 3 6 10 19 105 

0.63 8.75 1.40 1.60 2.38 1.00 1.14 
0.26 4.03 1.17 1.01 2.14 0.64 0.34 

16 8 5 10 13 20 148

7/28- CPUE 0.05 0.25 0 0.15 1.50 4.92 
8/10 SE 0.05 0.14 0 0.12 0.46 3.19 

n 20 16 16 26 20 12 

8/11- CPUE 0.06 0.25 0 2.52 4.44 5.71 
8/24 SE 0.06 0.13 0 1.12 2.02 2.83 

n 17 12 15 21 9 7 

8/25- CPUE 0 1.00 1.27 12.38 1.80 8.33 
9/ 7 SE 0 0.37 0.56 5.82 1.36 2.79 

n 8 6 15 8 5 6

9/ 8 CPUE 0 
9/21 SE 0 

n 10

0.78 3.43 8.48 6.38 2.20 
0.57 1.49 4.23 4.61 1.74 
9 23 29 8 5

9/22- CPUE 0.15 1.23 0.50 5.42 1.67 3.18 
10/5 SE 0.15 0.63 0.27 2.57 0.91 1.70 

n 26 13 8 12 9 11

6.71 
2.14 
14

4.63 1.50 13.50 3.25 0.44 2.41 
2.59 0.87 8.08 1.57 0.38 0.60 
8 4 10 16 16 178

8.71 17.00 
2.47 7.37 

14 7 

4.53 8.67 
1.72 4.08 

15 6 

2.18 15.22 
1.18 11.43 

11 9 

2.08 3.71 
1.20 2.17 

13 7

3.00 22.78 7.92 2.79 5.03 
1.22 9.43 3.49 1.28 0.92 
4 9 13 24 152 

7.67 16.22 6.80 1.33 5.41 
4.70 5.97 3.61 0.76 0.96 

6 9 15 15 114 

3.00 2.63 3.62 0.12 4.36 
2.68 1.12 1.62 0.08 1.18 
4 8 13 17 146 

0.75 4.67 2.63 0.40 1.99 
0.75 2.94 1.17 0.27 0.39 
4 9 16 15 143

*CPUE = catch per unit effort 
SE = standard error 
n - number of tows

services groupD-6z
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Table D-61 

Catch per Unit Eff ort of Juvenile White Perch within Four Geographical 
Regions of Hudson River Estuary [RM 34-6 1 (km 54-98)] Based on Night 

Sampling by 100-ft (30. 5-rn) Beach Seine during 1974 

Region 

Date YK TZ CH IF WP CW PK HP KG SG CS AL Total 

3/24- CPUE* 0 0 0 0 0 0 0 0 0 0 0 0 0 
4/ 6 SE 0 0 0 0 0 0 0 0 0 0 0 0 0 

ni 0, 0 0 0 0 0 0 0 0 0 0 0 0 

4/ 7- MPE 
4/20 SE 4 

4/21- MPE I 
5/ 4 SE 

5/ 5 MPE 
5/18 SE 

5/19- MPE 
6/ 1 SE 

n 

6/ 2 MPE 
6/15 SE 

6/16- MPE 
6/29 SE 

6/30- MPE 
7/13 SE 

n 

7/14- MPE 0 0 0 0 0 
7/27 SE 0 0 0 0 0 

n 0 0 .0 0 I0 

7/28- MPE 2.00 3.29 6.33 6.00 4.43 
8/10 SE 0 1.66 3.38 2.65 1.19 

n 1 7 3 3 14 

8/11- MPE 1.00 4.14 6.33 4.83 4.67 
8/24 SE 0 1.56 2.99 1.87 1.10 

n 1 14 6 6 i27 
- ME0 5.90 

8/25- CPj 0 567 8.20 9.06.55 
9/ 7 SE 0 2.66 2.31 2.00 I1.89 

n 0 15 5 2 I22 
9/ 8- MPE I 4.50 11.77 18.50 8.00 I I11.82 
9/21 SE I 4.50 2.91 7.60 5.69 Ij2.36 

n 2 13 4 3 422 

9/22- MPE 0 0 1.50 8.92 12.25 10.17 0 0 0 0 0 0 9.17 

10/ 5 SE 0 0 1.50 1.75 3.42 3.13 0 0 0 0 0 0 1.35 
n 0 0 2 12 4 6 0 0 0 0 0 0 24 

*CPUE =catch per unit effort 
SE -standard error 
n number of tows

services groupD-63



Table D-62 

Catch per Unit Effort of Juvenile White Perch within Six Geographical 

Regions of Hudson River Estuary [RM 12-61 (km 19-98)l Based on Day 

Sampling by Bottom Trawl during 1974 

Regi on 

Date YK TZ CH I P WP CU PK HP KG SOG CS. AL Total 

3/24- CPUE* 0 0 0 0 0 0 0 0 0 0 0 0 0 
4/ 6 SE 0 0 0 0 0 0 0 0 0 0 0 0 0 

n 0 2 1 3 0 0 0 0 0 0 0 0 6 

4/ 7- CPE 0 0 0 0 0 0 0 0 0 0 0 0 0 
4/20 SE 0 0O 0 ~ 0 0 0 0 0 0 0 0 0 0 

n 1 6 5 9 1 3 0 0 0 0 0 0 25 

4/21- MPE 0 0 0 0 0 0 0 0 0 0 0 0 0 
5/ 4 SE 0 0 0 0 0 0 0 0 0 0 0 0 0 

n 0 0 0 6 6 4 0 0 0 0 0 0 17 

5/ 5- MPE 0 0 0 0 0 0 0 0 0 0 0 0 0 
5/18 SE ~ 0 0 0 0 0 0 0 0 0 0 * 0 0 0 

n 0 9 3 3 0 0 0 0 0 0 0 0 15 

6/ 2- MPE 0 0 0 0 0 0 0 0 0 0 0 0 0 
6/15 SE 0 0 0 0 0 0 0 0 0 0 0 0 0 

n 5 0 3 5 3 10 0 0 0 0 0 0 34 

6/16- MPE 0 0 0 0 0 0 0 0 .0 0 0 0 0 
6/29 SE 0 0 0 0 0 0 0 0 0 0 0 0 0 

n 4 10 3 10 4 5 0 0 0 0 0 0 36 

6/30- CPUE 0 0 0 0 0 0 0 0 0 0 0 0 0 
7/13 SE 0 0 0 0 0 0 0 0 0 0 0 0 0 

n 4 lu j4 0 0 0 0 0 0 35 

7/14- MPE 0 0 0 0 0 0 0 0 0 0 0 0 0 
7127 SE 0 0 0 0 0 0 0 0 0 0 0 0 0 

n 4 8 3 12 6 5 '0 0 0 0 0 0 38 

7/28- CPUE 0 0 0.38 0.44 0 0 0 0 0 0 0 0 0.17 
8/10 SE 0 0 0.38 0.44 0 0 0 0 0 0 0 0 0.12 

n 4 4 4 7 5 3 0 0 0 0 0 0 27 

8/11- MPE 0 0 0 0 0 0 0 0 0 0 0 0 0 

8/24 SE 0 0 0 0 0 0 0 0 0 0 0 0 0 
n 0 3 3 10 4 6 0 0 0 0 0 0 26 

8/25 MPE 0 0 0 0 0 0 0 0 0 0 0 00 

9/ 7 SE 0 0 0 .0 0 .0 0 0 0 0 0 00 

n 4 8 2 8 3 6 0 0 0 0 0 0 31 

9/ 8- MPE 0 0 0 0 0 0.31 0 0 0 0 0 0 0.05 

9/21 SE 0 0 0 0 0 0.31 0 0 0 0 0 0 0.05 

n 3 11 6 2 5 5 0 0 0 0 0 0 32 

9/22- MPE 0 0 0 0 0 0 0 0 0O 0 0 00 

10/5 SE 0 0 0 0 0 0 0 0 :0 0 000 
0 0 2 9 1 0 0 0 0 0 0 0 12 

*CPLIE = catch per unit effort 
SE- standard error 
n nunfber of tows

services groupD-64
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Table D-63 

Catch per Unit Effort of Yearling White Perch within 12 Geographical 
Regions of Hudson River Estuary [RM 12-153 (km 19-245)] Based on Day 

Sampling by 100-ft (30. 5-rn) Beach Seine during 1974 

Reqi on 

Da te YK TZ CH I P WP CM PlC HP KG SG: CS AL Total 

3/24- CPUE* 0 0 0 0 0 0 0 0 0 0 0 0 0 
4/ 6 SE 0 ~ 0 0 0 0 0 0 0 0 0 0 0 0 

n0 0 0 0 0 0 0 0 0 0 0 0 0 

4/ 7- MPE 0 0 0 0 0 0 0 0 0 0 0 0 0 
4/ 20 SE 0 0 0 0 0 0 0 0 0 0 0 0 0 

n0 0 8 5 10 6 0 1 3 4 9 7 53 

4/21- CPE 2.14 0.71 2.54 1.00 0 0.09 0 0 0 0 0 0 0.89 
5/ 4 SE 0.63 0.42 1.81 0.70 0 0.09 0 0 0 0 0 0 0.35 

n/ 7 13 13 13 11 8 2 0 0 0 1 75 

5/ 5- CPE 1.64 1.88 1.13 0.67 1.00 0 1.00 1.00 0 0 0 0 0.87 
5/Ili SE 0.43 1.03 0.34 0.29 0.57 0 1.00 1.00 0 0 0 0 0.16 

n 14 3 16 9 8 6 3 3 3 4 5 8 87 

5i/19- CME 0.73 4.00 1.93 5.69 1.83 1 6.83 7.88 6.00 1 8.00 5.00* 1.40 0 4.36 6/ 1 SE 0.47 2.51 0.47 2.69 0.79 11.99 4.24 6.00 17.00 5.00 1 .17 0 1.10 
n 11 5 14 16 12 6 8 2 2 2 5 8 91 

6/ 2- MPE 0.18 35.43 205.05 66.33 14.10 51.63 19.40 12.38 31.50 14.75 7.62 3.15 47.12 6/15 SE 0.12 16.55 162.89 29.60 4.88 15.14 5.08 4.75 25.16 5.73 4.05 1.73 22.56 
n 11 7 21 18 20 on 15 a 6 .8 13 20- 155 

6/16- CME 0.23 10.13 72.54 6.53 10.60 5.33 1.69 8.78 2.33 I5.62 4.06 3.20 11.66 
6/29 SE 0.17 4.05 27.50 3.07 4.14 1.38 0.64 4.51 1.76 10.20 2.59 2.17 2.94 

n 13 8 13 15 15 9 16 9 6 13 16 zu 1!) 

6/30- CME 0.13 40.63 45.30 7.75 45.10 2.20 8.33 2.25 10.33 16.67 9.20 30.95 20.70 7/13 SE 0.13 16.81 18.23 4.35 31.67 2.20 5.80 0.48 0.41 3.26 4.82 27.28 6.25 
n 16 8 10 8 10 5 6 4 2 6 10 19 105 

7/14- MPE 0.17 25.25 9.50 5.53 5.93 4.13 0.81 2.50 1.40 9.60 7.38 3.10 6.28 
7/27 SE 0.11 9.52 4.44. 2.74 1.86 2.01 0.38 1.15 0.60 3.06 2.80 1.16 1.10 

n 12 12 12 17 15 8 16 8 5 10 13 20 148 

7/28- MPE 0.10 11.06 3.75 21.12 2.20 4.92 2.29 4.00 10.00 5.90 7.63 1.44 6.74 
8/10 SE 0.07 3.50 1.19 17.70 0.61 0.93 9.72 1.38 4.34 1.90 2.74 1.10 2.63 n 20 16 16 26 20 12 14 8 4 10 16 16 178 

8/11- CME 0 25.58 1.80 1.10 1.11 7.00 5.43 1.71 1.00 17.44 4.15 8.75 6.11 
8/24 SE 0 9.81 0.74 0.47 0.75 5.72 1.52 0.92 1.00 6.75 1.99 3.91 1.23 

n 17 12 15 21 9 7 14 7 4 9 13 24 152 

8/25- MPE 0 135.00 39.47 11.63 1.80 3.50 1.33 1.17 1.17 5.56 4.07 3.13 15.06 
9/ 7 SE 0 85.30 15.92 4.31 0.80 2.92 0.46 0.65 0.48 2.13 1.57 2.05 5.46 

n6 6 15 8 5 6 15 6 6 9 15 15 114 

9/ 8- MPE 0 9.78 89.83 1.31 3.75 2.80 0.45 1.67 4.25 1.38 -3.31 -1.41- 16.10
9/21 SE 0 8.43 50.67 0.40 1.99 1.53 0.21 0.60 2.36 0.91 1.55 0.98 8.29 

n 10 9 23 29 8 7 11 9 4 8 13 17 146 

9/22- MPE 012 308 513 542 111 455 1.85 1.57 1.50 4.22 4.S56 3.47 2.89 10/5 SE 0.08 1.29 2.55 3.16 0.48 2.39 0.61 0.48 1.19 1.56 1.71 2.29 0.50 n 26 13 8 12 9 11 13 7 4 9 16 15 143 

*CPUE =catch per unit effort 
SE =standard error 
n =number of tows

D-65 services groupD-65



Table D-64 

Catch per Unit Effort of Yearling White. Perch within Four Geographical 
Regions of Hudson River Estuary [RM 34-6 1 (km 54-98)] Based on Night 

Sampling by 100-ft (30. 5-ma) Beach Seine during 1974

Date YK TZ 

3/24- CPUE * 0 0 
4/ 6 SE 0 0 

n 0 0 

4/ 7- CPUE 
4/20 SE 

n 

4/2- CPUJE 
5/ 4 SE 

n 

5/ 5 CPUE 
5/18 SE 

n 

5/19- MPE 
6/ 1 SE 

6/ 2- CPUE 
6/15 SE 

6/16- CPUE 
6/29 SE 

n 

6/30- LAI, 
7/13 SE 

n 

7/14- CPUE 0 0 
7/27 SE 0 0 

n 0 0 

7/28- CPU E 0 0 
8/10 SE 0 0 

a 0 0 

8/11- CPUE 0 0 
8/24 SE 0 0 

n 0 0 

8/25- CPUE 0 0 
9/ 7 SE 0 0 

n 0 0 

9/ 8- CPUE 0 0 
9/21 SE 0 0 

n 0 0 

9/22- CPUE 0 0 
10/S SE 0 0 

n 0 0

CH 11P UP CU PK lip KG sr. Cs AL. ToteaI 

0 o 0 0 0 0 0 0 0 0 0 
o 0 0 0 0 0 0 0 0 0 0 
0 0, 0 0 0 0 0 0 0 0 0

11111N N 
0 0 0 0 0 
0 0 0 0 0 
0 0 '0 0 0 

11.00 15.57 6.67 16.67 0 
0 6.61 3.84 3.84 0 
1 7 3 3 0 

0 11.71 18.17 15.33 0 
0 3.68 4.22 5.41 0 
1 14 6 6 0 

0 3.53 14.20 25.00 0 
0 1.16 5.80 0 0 
0 15 5 2 0 

6.00 15.00 16.25 10.67 0 
3.00 4.00 9.46 2.33 0 
2 13 4 3 0 

6.00 6.33 3.75 6.17 0 
3.00 1.70 3.09 1.85 0 
2 12 4 6 0

*CPtJE - catch~ per unit effort 
SE =standard error 
n *rmber of tows

services groupD-66



Table D-65 

Catch per Unit Effort of Yearling White Perch within Six Geographical 
Regions of Hudson River Estuary [RM 12-61 (km 19-98)] Based on Day 

Sampling by Bottom Trawl during 1974 

Region 

Date YR TZ CH IP Wp CW PR HP KG SG Cs AL Total 

3/24- CPUE * 0 10.71 6. 12 1.02 0 0 0 0 0 0 0 0 5.10 
4/ 6 SE 0 0 0 1.02 0 0 0 0 0 0 0 0 2.00 

n 0 2 1 3 0 0 0 0 0 0 0 0 6 

4/ 7- CPUE 6.12 49.72 10.71 27.20 0 13.26 425.70 
4/20 SE 0 34.28 10.71 8.62 0 2.55 250 

4/21- CPUE 0 0 0 41.05 25.24 11.02 26.64 
5/ 4 SE 0 0 0 8.99 5.51 1.84 I4.65 

n 0 0 0- 6 6 5f17 

5/ 5- CPUE 0 6.01 5.10 6.63. 0 0 5.95 
5/18 SE 0 2.15 1.84 2.70 0 0 1.38 

n 0 3 3 0 015 

6/ 2- CPUE 0 0.19 0 0 0.51 0 I0.09 
6/15 SE 0 0.19 0 0 0.51 0 0.06 

n 5 8 3 5 3 10 F34 

6/16- CPUE 0 0 1.53 0 3.44 8.87 1.74 
6/29 SE 0 0 0.88 0 2.01 5.75 I30.91 

n 4 10 3 10 4 5 3 

6/30- CPUE 0 0 0 0.34 0 0 0.09 
7/13 SE 0 0 0 0.22 0 0 I00 

n 0 3 9 5 4 35 

7/14- CPUE 0 0 0 0 0 0.31 0.04 
7/27 SE 0 0 0 0 0 0.31 0.04 

n 4 8 3 12 6 5 38 

7/28- CPUE 0 0 0 0 0.31 0 I0.06 
8/10 SE 0 0 0 0 0.31 0 I0.06 

n 4 4 4 7 5 3 i27 

8/11- CPUE 0 0 0 0 0.38 0 I0.06 
8/24 SE 0 0 0 0 0.38 0 10.06 

n 0 3 3 10 4 6 I26 
9/75 SPE 0 0 0 0 0.51 0 I0.05 
8/25 7 PSE 0 o 0 0.51 0 0.05--

9/ 8- CPUE 0 0 0 0 0.92 0.31 I0.19 
9/21 SE 0 0 0 0 0.61 0.31 I0.11 

n 3 11 6 2 5 5 44 432 
9/22- CPUE 0 0 0 2.38 0 0 0 0 0 0 0 0 1.79 
10/5 SE 0 0 0 2.20 0 0 0 0 0 0 0 0 1.65 

n 0 0 2 9 1 0 0 0 0 0 0 0 12 

*CPUE -catch per unit effort 
SE - standard error 
n - number of tows

D-67 services groupD-67



Table D-660 

Catch per Unit Effort of Age II and Older White Perch within 12 Geographical 

Regions of Hudson River Estuary ERM 1Z-153 (km 19-245)] Based on Day 

Sampling by 10 0-f t (3 0. 5-rn) B each Seine during 1974 

Region 

Date YK TZ CH IP WP CW PK 14A KG 5G CS AL Total 

3/24- CAJE* 0 0 0 0 0 0 0 0 0 0 0 0 0 

4/ 6 SE 0 0 0 0 0 0 0 0 0 0 0 0 0 

n 0 0 0 0 0 0 0 0 0 0 0 0 0 

4/ 7- MAE 0 0 3.13 0.80 0.20 0 0 3.00 0 0 0 0 0.64 

4/20 SE 0 0 2.07 0.80 0.20 0 0 0 0 0 0 0 0.3 4 

n 0 0 8 5 10 6 0 1 3 4 9 7 53 

4/21- MPE 5.43 2.14 2.69 4.31 0.23 6.73 3.63 13.50 0 0 0 0 3.69 

5/ 4 SE 2.45 0.91 0.96 2.38 0.17 3.56 2.16 13.50 0 0 0 0 0.83 

n 7 7 13 13 13 11 8 2 0 0 0 1 75 

5/ 5- CME 1.00 2.25 3.36 0.67 3.25 4.83 6.33 10.33 19.67 1.25 0.40 0 3.09 

5/18 SE 0.23 1 .11 1.22 0.29 2.83 3.09 2.40 7.33 11.05 1.25 0.40 0 0.70 

n 14 8 16 9 8 6 3 3 3 4 5 . 8 87 

5/19- MPE 0.09 1.20 8.43 2.06 5.33 15.33 17.25 10.00 37.00 6.00 3.20 0.88 6.38 

6/ 1 SE 0.09 0.58 6.60 0.92 2.67 5.44 8.10 9.00 26.00 5.00 2.33 0.74 1.56 

o 11 5 14 16 12 6 8 2 2 2 5 8 91 

6/ 2- MAE 0.73 9.29 13.05 4.61 3.45 15.63 14.53 24.38 2.17 13.00 3.38 1.25 7.89 

6/15 SE 0.73 2.93 4.14 1.86 1.18 S. 77. 5.19 9.44 1.17 9.58 1.97 0.58 1.20 
n 11 7 21 18 20 8 15 8 6 8 13 20 155 

6/16- MAE 9.31 10.75 24.69 2.47 1.40 4.33 4.50 3.11 2.17 3.77 4.13 1.55 5.78 

6/29 SE 7.17 4.02 11.37 1.08 0.40 1.49 2.07 1.58 1.51 1.04 2.49 1.19 1.30 

n 13 8 13 15 15 9 16 9 6 13 16 20 153.  

6/30- MPE 14.06 21.25 22.50 1.50 17.60 0.40 0.83 1.00 1.67 8. 00 0.20 3.42 3.94 

7/13 SE 5.47 11.84 12.47 0.73 15.03 0.24 0.48 0.58 1.67 3.13 0.13 1.89 2.31 

n 16 8 10 8 10 5 6 4 3 6 10 19 105 

7/14- MPE 8.25 3.58 1.25 1.65 0.67 2.63 1.38 0.38 2.20 5.30 8.62 1.80 3.06 

7/27 SE 2.84 1.37 0.66 0.67 0.30 2.01 0.78 0.38 1.28 1.68 5.44 1.32 0.63 

n 12 12 12 17 15 8 16 8 5 10 13 20 148, 

7/28 CME 10.90 1.31 1.31 0.65 0.85 0.92 0.86 0.50 3.25 4.90 0.25 0.31 2.20 

8/10 SE 3.15 0.65 0.55 0.27 0.42 0.47 0.47 0.33 2.29 1.54 0.11 0.22 0.45 

n 20 16 16 26 20 17 14 A 4 10 16 16 174 

8/11- MPE 4.24 1.42 1.13 4.81 0.78 0.57 1.43 0.29 0.50 6.67 0.08 0.08 2.01 

8/24 SE 1.48 0.61 0.63 4.51 0.55 0.30 1.06 0.18 0.50 2.68 0.08B 0.06 0.68 

n 17 12 15 21 9 7 14 7 4 9 13 24 152 

8/25- MEU 4.38 10.67 45.87 0.38 0 4.00 0.33 0.50 0.17 2.00 0.40 0.40 7.48 

9/ 7 SE 2.41 7.77 25.31 0.38 0 2.14 0.21 0.34 0.17 0.90 0.24 0.34 3.56 
n 8 6 15 8 5 6 15 6 6 9 15 15 114 

9/ 8- MPE 13.60 1.22 0.61 0.17 0.13 0.20 0.36 0.11 0 1.63 0.62 0.12 1.34 

9/21 SE 6.83 0.98 0.31 0.11 0.13 0.20 0.28 0.11 0 0.60 0.46 0.08 0.53 

n 10 9 23 29 8 5 11 9 4 8 13 17 146 

9/22- MAE 7. 54 0. 54 0 .63 1 .00 0 .11 0 .64 0 .23 0 .86 0 1 .33 0O.S5 0.27 1.83 

10/ 6 SE 2.18 0.40 0.50 1.00 0.11 0.54 0.12 0.55 0 0.55 0.44 0.15 0.47 

N 26 13 8 12 9 11 13 7 4 9 16 15 143 

*CPUE = catch per unit effort 
SE =standard error 
n nunber of tows

services groupD-68.



Table D-67 

Catch per Unit Effort of Ag-e II and Older White Perch within Four. Geographical 
Regions of Hudson River Estuary ERM 34-61 (km 54-98)] Based on Night 

Sampling by 100-ft (30'.5 5-rn) Beach Seine during 1974 

Region 

Date YKe TZ CR IP WP CW PK HP KG SG CS AL Total 

3/24- CPUE* 0 0 0 0 0 0 0 0 0 0 0 0 0 
4/ 6 SE 0 0 0. 0 .0 0 0 0 0 0 0 0 0 

n 0 0 0 0 0 0 0 0 0 0 0 0 0 

4/ 7- CPUE A A A A 

4/20 SE 
n 

4/21- CPUE 
5/ 4 SE 

n 

5/ 5- CPUE 
5/18 SE 

n 

*5/19- CPUE 
6/ 1 SE 

n 

6/ 2 CPUE 
6/15 SE 

n 

6/16- CPUE 
6/29 SE 

n 

6/30- CPUE 
7/13 SE 

n 

7/14- CPUE 0 0 0 0 0 
7/27 SE 0 0 0 0 0 

n 0 0 0 0 0 

7/28- CPUE 0 1.29 0.33 0.33 0.79 
8/10 SE 0 0.81 0.33 0.33 0.42 

n 1 7 3 3 14 

8/11- CPUE 0 5.50 1.67 0.17 3.26 

8/24 SE -0- 1.89 0.56 0.17 1.08
n 1 14 6 6 27 

8/25- CPUE *0 5.73 1.60 5.50 4.77 
9/ 7 SE 0 1.33 0.93 1.50 0.99 

n 0 15 5 2 22 

9/ 8- CPUE I 0 1.92 1.25 0.67 1 145 
9/21 SE 0 0.80 0.95 0.67 I0.52 

n .2 13 4 3 22 

9/22- CPUE 0 0 1.50 2.67 0.75 0.17 0 0 0 0 0 0 1.63 

10/5 SE 0 0 0.50 1.05 0.48 0.17 0 0 0 0 0 0 0.57 
n 0 0 2 12 4 6 0 0 0 0 0 0 24 1 

*CPUE - catch per unit effort 
SE - standard error 
n - number of tows

se4rvices groupD-69



Table D-68 

Catch per Unit Effort of Age 11 and Older White Perch within Six Geographical 

Regions of Hudson River Estuary £RM 12-6 1 (km 19-98)] Based on Day 

Sampling by Bottom Trawl during 1974 

Region 

Date YK TZ CH IP WP CW PK HP KG SG CS AL Total 

3/24- CPUE* 0 1.53 12.24 8.16 0 0 0 0 0 0 0 0 6.63 

4/16 SE 0 0 0 .6.01 0 0 0 0 0 0 0 0 3.20 

n 0 2 1 3 0 0 0 0 0 0 0 0 6 

M/- PE 1.53 13.51 28.46 7.48 0 9.18 12.79 

4/20 SE 0 6.48 28.46 3.25 0 4.92 5.80 

n 1 6 5 9 1 3 25 

4/21- MPE 0 0 0 5.36 2.04 5.81 4.32 

5/ 4 SE 0 0 0 3.13 1.02 4.06 1.61 

n 0 0 0 6 6 5 17 

5/ 5- MPE 0 9.35 2.55 0.51 0 0 6.22 

5/18 SE 0 6.95 2.55 0.51 0 0 4.22 

n 0 9 3 3 0 0 15 

6/ 2- MPE 0 0.38 0 0.31 0 0 0.14 

6/15 SE 0 0.25 0 0.31 0 0 0.08 

n 5 8 3 5 3 10 34 

6/16- MPE 0.76 0.92 1.53 0.76 0.38 6.73 1.66 

6/29 SE 0.44 0.52 1.53 0.34 0.38 6.36 0.90 

n 4 10 3 10 4 5 36 

6/30- MPE 0 0 0 0.34 0 0 0.09 

7/13 SE 0 0 0 0.22 0 0 0.06 

n 4 10 3 9 5 4 35 

7/14- MPE 0 0.19 0 0 0 0 0.04 

7/27 SE 0 0.19 0 0 0 0 0.04 

n 4 8 3 12 6 5 38 

7/28- MPE 0 0 0 0.22 0 0 0.06 

8/10 SE 0 0 0 0.22 0 0 0.06 

n 4 4 4 7 5 3 27 

8/11- CPE 0 0 0 0 0 0 0 

8/24 SE 0 0 0 0 0 0 0 

n 0 3 3 10 4 6 26 

8/25- MPE 0 0 0 0 0.51 0 0.05 

9/ 7 SE 0 0 0 0 0.51 0 0.05 

n 4 8 2 8 3 6 II31 

9/8- CME 0 0.14 1.02 0 0 0 0.24 

9/21 SE 0 0.14 1.02 0 0 0 40.20 
n 3 11 6 2 5 5 32 

9/22- MPE 0 0 0 3.74 0 0 0 0 0 0 0 0 2.81 

10/5 SE 0 0 0 3.55 0 0 0 0 0 0 0 0 2.67 

n 0 0 2 9 1 .0 0 0 0 0 0 0 12 

*CPUE -catch per unit effort 
SE = standard error 
n - number of tows

services group
D-70 services group



Table D-69 

Standing Crop of White Perch Eggs within 12 Geographical Regions of 
Hudson River Estuary [RM 14-140 (km 22-224)] Based on Day or Night Sampling by 

Epibenthic Sled and Tucker Trawl during 1974 
Region 

Date Tim * Oi TZ CR IP 60 CS PK HKGSG Cs AL. %"I-

a Ms- NS NS NS NS

NS N5 NS

N0 
(0) 

N 0 
(0) 

N 0 

(0) 

N 0 
(0) 

D 0 
(0) 

0 0 
(0) 

D 0 
(0) 

D 0 
(0) 

N 0 
(0) 

N 0 
(0) 

N 0 
(0) 

N 0 
(0) 

N 0 
(0) 

N 0 
(0)

0 0 
(0) (0) 

55,745 0 
(36,255) (0) 

72,939 1.234,399 
(53,316) (516,313) 

NS NS 

13,533,979 896,298 
(13,153,790) (627,297) 

4,174,693 22,173,800 
(3,660,029) (19,375,483) 

3,995,507 564,720 
(3,610,520) (564,720) 

11,155,161 76,458,984 
(9.545,051 (11,551,613) 

17,932,557 322,430 
(10,570,633) (269,917) 

1.338,948 113.219,498 
(718,204) (103.32.746) 

4,414,579 6,864,527 
(2,644,733) (5.899,578) 

0 0 
(n) (0) 

00 
(0) (0) 

0 11,622 
(0) (11,622) 

0 0 
(0) (0)

0 
(0) 

0 
(0) 

320.008 
(0) 

0 
(0) 

543,436 
(450.688) 

0 
(0) 

0 
(0) 

0 
(0) 

0 
(0) 

1,185,805 
(903,765) 

4.792.346 
(4,642,424) 

340.535 
(371,338) 

1,079,949 
(715,.835) 

51.465 
(51,.465) 

0 
(0)

NS 0 0 0 
(0), (0) (0) 

0 0 0 0 0 
(0) (0) (0) (0) (0)

0 0 0 
(0) (0) (0) 

0 0 28,857 
(0) (0) (28,857) 

1,046,848 0 4,379,Q58 
(878,825) (0) (2,513,266) 

18.835.209 3,781,263 69,882 
(13.282.308) (3,145,377) (46,598) 

- 0 374,382 216,748 
(0) (175,487) (179,220) 

641,.849 3,165,709 826,085 
(258,976) (3,165,70) (826.085) 

1,848,897 12,373,456 3,652.169 
(1,848.897) (12.232.963) (3,652,169) 

1,635.509 27.505 4,604,550 
(1,400,694) (27,505) (2,979,461) 

603,983 257,001 3.862,888 
(235,659) (227,853) (2,517,537) 

3,734,729 0 .7,369,482 
(2,953,821) (0) (7.369.482) 

7,864,169 5.196.440 59,110 
(7,221,066) (5,087,615) (59.110) 

405.150 429.576 21,951 
(717,209) (213,473) (21'.51) 

496,545 624,459 99,009 
(330,473) (28,370) (77,692) 

0 0 128,685 
(0) (0) (128,685) 

0 0 0 
(0) (0) (0)

0 
(0) 

(0) 

1,712,273 
(1,517,437) 

1,328,861 
(1,328.861) 

395.074 
(240,043) 

121,450 
(121,450) 

608.59 1 
(34 7.072) 

248,948 
(203,169) 

98,648 
(98.648) 

16 7,263 
(167,263) 

0 
(0) 

0 
(0) 

0 
(0) 

0 
(0) 

0 
(0)

0 
(0) 

0 

2,312,500 
(648,775) 

445,268 
(311 ,244 

561,.711 
(62.854) 

5,196.280 
(3,564,576) 

141.053 
(141,.053) 

747,.430 
(53 2,545) 

833:,166 
(833,16f) 

0 
(6O 
0 
(0) 
0 

(0) 

33,756 
(33,750) 

0 
(6I 
0 
(a)

4/16
4/17 

4/23
4/25 

4/29
5/ 4 

5/ 6
5/11 

5/13
5/ 18 

5/15
5/18 

5/21 
5/24 

5/23
5/29 

5/28
5/31 

5/30
6/ 5 

6/ 4
6/ 7 

6/10
6/14 

6/12
6/17 

6/17
6/23 

6/24
6/27 

7/ 1
7/ 5 

71 8
7/11 

7/15
7/18

7/22- N 0 0 0 0 
7/26 (0) (0) (0) (0) 

7/29- N 0 C 0 0 
8/ 2 * (0) (0) (0) (0) 

8/ 5- N 0 0 0 0 
8/ 9 (0) (0) (0) (0) 

8/12- N 0 0 0 0 
8/15 (0) (0) (0) (0) 

.N=,night samples. 0n day samples ~N5 no samples taken 
Numb~ers in parentheses represent one standard error

0 0 0 
(0) (0) (0) 

0 0 0 
(0) (0) (0) 

0 0 0 
(0) (0) (0) 

0 0 0 
(0) (0) (0)

0 
(0) 

0 
(0) 

0 
(0) 

0 
(0) 

1,563,540 
(1,563,540) 

3.749,401 
(2,793,599) 

176.293 
(176,293) 

4.915,660 
(2,089.645) 

4,.639, 331 
(2,204,006 

3.591 ,567 
(2 .102, 736) 

6.760,549 
(4,670.147) 

27,.916,.104 
13,807,791) 

743,.366 
(689,277) 

73,830 
(7 3,830) 

NS 

NS 

NS 

NS 

0 
(0) 

0 
(0) 

0 
(0) 

0 
(0)

a 0 0 
(0) (0) (0) 

0 0 0 
(0) (0) (0) 

0 0 0 
(0) (0) (0) 

o 0 84.602 
(0) (0) (46,337) 

0 0 12,641,564 
(0) (0) (3.539.272) 

251.657 0 28.461.540 
(0 ~ (0) (13,999,364) 

7.562.914 90,242.071 114,502.905 
(4,798,992) (90,242.071) (91.325,988) 

626,836 4,973.098 46.815,458 
(6 26.836) (4,973,098) (21, .018.766) 

0 0 27.823,724 
(0) (0) (13,592,457) 

262,170 0 118.692.170 
(262,170) (0)(1 11 625,838) 

094,014 3.098.038 34,663,274 
(417,413) (2.761,816) (12.189.036) 

16,923,140 0 171.855,042 
(9,606,439) (0) 104.990.108) 

0 0 29,934,536 
(0) (0) (11,910.414) 

116,937 0 1,387,981 
(116,937) (0) (473,910) 

NS NS 2,333,718 
(793,481) 

NS NS 191,.771 
(139,081) 

NS NS 0 
(0) 

NS NS0

0 0 0 
(0) (0) (0) 

0 0 0 
(0) (0) (0) 

0 0 0 
(0) (0) (0) 

0 0 0 
(0) (0) (0)

0 0 0 0 0 0 0 0 
(0) (0) (0) (0) (0) (0) (0) (a)

(All



Table D-70

Standing Crop of White Perch Yolk-Sac Larvae within 12 Geographical Regions of 

Hudson River Estuary [RM 14-140 (km 22-224)] Based on Day or Night Sampling by
Epibenthic Sled and Tucker Trawl during 1974 

legion

YK 12 

NS NS 

NS NS

CH 16 Wp CW PK HP KG SG 

NS NS NS NS 0 0 0 
(0), (0) (0) 

NS 0 0 0 0 0 0 
(0) (0) (0) (0) (0) (0)

Date Time 

4/16- 0 
4/ 17 

4/23- 0 
4/25 

4/29- N 
5/ 4 

5/ 6- N 
5/1 1 

5/13- N 
5/10 

5/15- 0 
5/15 

5/21- 0 
b,/24 

5/23- N 
5/29 

5/283- U 
5/ 31 

5/30- N 
6/ 5 

6/ 4- 0 
6/ 7 

6/10- 0 
6/14 

6/12- N 
6/17 

6/17- N 
6/23 

6/24- N 
6/27 

7/ 1- N 
71 3 

7/ 8- N 
7111 

7/15- N 
7/18 

7/22- N 
7/26 

7/29- N 
8/ 2

0 0 
(0) (0) 

0 0 
(0) (0) 

0 0 
(0) (0)

(0) 

(0)

0 0 0 0 0 0 NS 
(0) (0) (0) (0) (0) (0) 

0 0 0 0 0 0 0 
(0) (0) (0) (0) (0) (0) (0) 

0 0 0 0 0 0 0 
(0) (0) (0) (0) (0) (0) (0) 

0 0 0 0 0 0 0 
() )(0) (0) (0) (0) (0) 

0 0 0 0 0 0 0 
(0) (0) (0) (0) (0) (0) (0)

*- night &&Mies, 0 -day samples 
"M z no samples taken 
tPkabers in parenthases represent one standard error

0

0 0 0 0 0 0 0 0 0 0 
(0) (0) (0) (0) (0) (0) (0) (0) (0) (0) 

0 253.499 0 0 1.908,727 0 0 0 48.496 432,877 
(0) (253,499) (0) (0) (0) (0) (0) (0) (48.496) (267,584) 

69, 838 122,718 344,962 43,815 0 557,477' 430,187 88,457 476,635 0 
(69,838) (68,049) (287,342) (43,815) (0) (326,910) (328,554) (88,457) (359,338) (0) 

NS NS NS 2,336,821 1,679,384 2,082,308 723.283 1,149,795 3,996.652 1,254,901 
(2,336,821) (370.761) -(578,953) (318,334) (48,232) (1.783.868) (764,183) 

0 ?2,727.535 15.312,196 1,881.102 3,256.209 3.359,72? 14.156,323 13,630,323 21,782.179 9.846,276 
(N) 3,433,791) (4.S5,6~10) (416,529) (2.776.506) (397,360) (5,937,502) (7.352.930) (5.447.161) (3p362,283) 

0 7,827,901 499.782 173,489 586,844 364,557 683.761 1,905.278 8,059,508 3,382.569 
(0) (1,931,460) (38,219) (121,414) (391.482) (334,599) (353,739) (1,200,374) (3.466,077) (2.7'26,658) 

0 4,502,514 2,121,897 0 324,093 403.483 3.097.715 7.398.068 7.864.709 26,456.757 
(0) (1.723.852) (1.127,158) (0) 287,030) (190,069) (1,855.102) (1,494,052) (3,800,105) (8,023,120) 

(1 72,035 31,946 0 465.171 112,786 2,431.270 1.054.556 2,278.387 10.281.965 
(0) (72.835) (31,946) (0) (465,171) (44,962) (2,119.338) (920.979) (1.718.433) (251.178) 

0 1,725.820 791.448 260,018 232,104 3.657.216 593.900 816.284 1,314,319 7,140,629 

(0) (738,999) (356,264) (216.335) (199,402) (2,817,051) (481,165) (473.422) (929,649) (3.954.843) 

44.815 2,605.956 9,253,901 521.165 907,411 38.076 449.364 178,261 3.246,658 1,089,216 
(44.815) (1,043.931) (4.064.783) (130,061) (549.685) (38.076) (207,806) (178.261) (1,073.722) (592.258) 

0 152.217 0 1,047.613 9,417,913 632,630 112,115 25,495,783 253.909 170,504 
(0) (100,193) (0) (771.675) (6.465,923) (464.339) (112,115) (25.495,783) (253.909) (170,504) 

0 60,946 164,006 I,038,357 717,767 179,87 2 100.481 115,272 0 271.053 

(0) (32,148) (142.903) (580,367) (471,977) (98.312) (81,540) (83.117) (0) (218.359) 

0 0 41.378 r,123,022 0 0 0 0 0 NS 

(0) (0) (41.378) (1,023,174) (0) (0) (0) (0) (0) 

0 18,600 398,980 631,158 95,327 0 0 0 0 NS 

(0) (18,600) (389.250) (418,411) (95.327) (0) (0) (0) (0) 

0 0 0 8,318 0 0 0 0 0 NS 

(0) (0) (0) (8,318) (0) (0) (0) (0) (0)

8/ 5- N 
8/ 9 

8/12- N 
8/15

Cs AL Total 

o 0 0 
(0) (0) (0) 

o 0 0 
(0) (0) (0) 

0 0 0 
(0) (0) (0) 

o 0 2.643,599 
(0) (0) (371,.772) 

0 0 2.134,088 
(0) (0) (667,734) 

503.314 0 13,726.458 
(0) (0) (3.131,007) 

1,731,955 642,062 108.325.607 
(494,402) (325,628) (13,096.014) 

5.109,593 191,273 28.784,555 
(2,163,912) (191.273) (5,221.937) 

6,796.848 2.323.529 61,289,616 
(4,044,192) (2,323,529) (10.548.761) 

1.713,091 0 18,492.006 
(246,359) (0) (2.939.612) 

3.198.752 789.713 20,520,202 
(852.848) (543,395) (5.165.141) 

1.430,363 0 19,765,184 
(601 .983) (0) (4,458.225) 

111,712 150,057 37,544,451 
(111.712) (150,057) (26,321,195) 

0 107.968 2,741.217 
(0) (62.575) (809,853) 

NS NS 1,164,400 
(1,023,961) 

NS NS 1.i44,065) 

NS NS 8,318 
(8,318) 

NS NS 0 
(0) 

0 0 0 
(0) (0) (0) 

0 0 0 
(0) (0) (0) 

0 0 0 
(0) (0) (0) 

0 0 0 
(0) (0) (0)



Table D-71 

Standing Crop of White Perch Post Yolk-Sac Larvae within 12 Geographical Regions of 
Hudson River Estuary IRM 14-140 (km 22-224)] Based on Day or Night Sampling by 

Epibenthic Sled and Tucker Trawl during 1974 
ftion _ _ _ _ _ _ _

Date Tim YK rZ CH IP WP CW PK HP KG SG CS AL Total

0 NS .. NS NS NS NS NS

D NS NS NS

0 0 0 0 0 00 
(W) (0) (0) (0) (0) (0) (0)

0 0 0 0 0 0 0 0 0 0 
!0) (0) (0) (0) (0) (0) (0) (0) (0) (0)

N 0 0 0 0 0 0 0 0 
(0) (0) (0) (0) (0) (0) (0) (0)

N 0 
(0) 

N 47.022 
(4 7.022) 

0 NS 

D 0 
(0) 

N 1,041,206 
(8800,575) 

0 0 
(0) 

N 0 
(0) 

U 0 
(0) 

0 0 
(0) 

N 108.944 
(108,944) 

4 39,n30 
(39,039) 

N 0 
(0) 

N 135,969 
(90,055) 

N 217,201 
(178,521) 

N 836,571 
(645,216) 

N 203,694 
(-203,694) 

N 0 
(0) 

N 0 
(0) 

N 0 
(0)

0 
(0) 

430,836 
(250.671) 

NS 

15,937,554 
(1,592,488) 

15,342,347 
(3,080,301) 

6,366,886 
(1,754,973) 

1,558,519 
(7 12,657) 

22,.860,.296 
(12,977,145) 

1.748,262 
(1,270,167) 

69,211 
(69,2 11 

1,244,64A 
(593,359) 

1,108,253 
(285.391) 

374,357 
(239,715) 

2.124,860 
(711,.952) 

397,.614 
(250,294) 

0 
(0) 

0 
(0) 

0 
(0) 

0 
(0)

0 0 
(0) (0) 

79.813 0 
(79.813) (0) 

NS 992,639 
(565,241) 

2,419.511 1,237,726 
(650,627' (704.178) 

472,338 857,896 
(244,218) (363.933) 

4,289,115 1,897,230 
(301.383) (121,060) 

744,062 1,228,419 
(421,.463) (981,834) 

4,886,187, 5.310,272 
(1,121,851) (2,743,483) 

16,148,100 45,267,217 
(3,505,370) (16,196,323) 

5.715,387 19,370,836 
(113,805). (8.233.457) 

2.615,172 73,079,107 
(532,165) .(15,303,249)

11,953,429 
(3,822.357) 

1.192,243 
(400,064) 

1.726,571 
(574,443) 

55,523 
(40,517) 

0; 

(0) 

11 
(0) 

0! 
(0)

52,937,649 
(10.172,777) 

5,574,469 
(2,158,597) 

1,318,619 
(297,715) 

122,007 
(62,529) 

70,560 
(61,.457)

0 0 
(0) (0) 

188,470 30,461 
(1 88,4 70) (30.46 1) 

984,561 353.730 
(456,31 0) (223.224) 

330,832 2,627,433 
(69,529) (159.810) 

'514,771 3,879.468 
(460,554) (581.793) 

3,910,005 5,880,437 
(1.769.001l) (2,864,377) 

13,338,551 3,376,806 
(7,522,772) (1,369,377) 

2,547,142 34,684,447 
(2,081.308) (9,556,622) 

15,152,584 39,747,795 
(8,036,647) (3,880,448) 

66,080,499 27.098,154 
(25,756,716) (9,676,915) 

72,154.180 13,778.726 
(26,443,039) (3,147,463) 

6,157,669 16,716,447 
(4,172,523) (3,850,460) 

i10,430 3,296,912 
(117,053) (461,437) 

1,270,434 2.573,225 
(340,359) (984,281) 

1,148,632 835,328 
(394,696) (219,269) 

429,497 233,593 
(229,497) (71 .950) 

16,461 19,705 
(16,461) (19,705) 

0 22,295 
(0) (22,295)

0 '0

(0) 

40,626 
(4 0.626) 

0 
(0) 

910,201 
(433,066) 

1.364.283 
(622.246) 

20,092,189 
(10.290,523) 

10,370,348 
(1,763,095) 

24,740,195 
(6,285,946) 

61,364,248 
(23,021,981) 

99,350,450 
(59,936,93 3) 

66,582,701 
(11,.955,239) 

14,946,657 
(2,201,.228) 

4,720,5 70 
(1.081,424) 

7,815,117 
(2,217,090) 

1.119,867 
(411,492) 

441,.795 
(191,392) 

99,703 
(57,031) 

121,.267 
(121,.267)

(0) 

(0) 

(0) 

361 a847 
i 361,8471 

2,819,441 (1.744.025) 

29,139,220 
(8,511,.957) 

12,133,603 
(2,958,832) 

10,840,755 
(7,4 36,460) 

34,528.20 3 
(18,304,209) 

39,210,516 
(26.162,066) 

010,17i 
(7.648.014) 

24,468.595 
(5.251,806) 

4,437.512 
(2.011,459) 

5,425,513 
(1,467,.251) 

1,236,633 
(426.059) 

483,022 
(153,990) 

268,006 
(150,043) 

41,793 
(41,.793)

0 
(0) 

0 
(0) 

0 
(0)

0 
(0) 

255.092 
(15,303) 

4.426,675 
(4.175,0 13) 

14.884,780 
(4,608,515) 

13,182,853 
(6,473,212) 

9,559,904 
(3.736,860) 

71,403,409 
(39,024,702) 

119,217,757 
(13,894,784) 

23,7SSF00 
10,*207,*253) 

9,382,781 
(2,943,893) 

5,721,682 
(667,029) 

2,006,492 
(7 12,656) 

1,901,773 
(1,507,651) 

2,315,218 
(190,206) 

640,548 
(179.,534)

2.! 
(2,: 

6.! 
(3., 

11 .  
(4,' 

34,, 
11 , 

12.  
(3,.

2.,

(0)

0 0 0 0 
(0) (0) (0) (0, 

0 0 0 0 
(0) M0 (0) '0, 

0 0 0 817.227 
(0) (0) (0) (3 30,932, 

0 251,657 0 2,582,587 
(0) (0) (0) (759,964) 

20,127 0 0 24,092,322 
'201,.'0) (0) (1,950,562, 

325,51, 0 0f 31.143.935 
286,006) '0,; (0) (5.652.2291' 

502,534 0 0 88,962,392 
246,9%2, M (0, (14,803,897) 

50,236 221,556 0 56,204,950 
(50,236) (221,556) (0) (10,673,990) 

596,117 296,491 .0 122,321,799 
172.8r5. (193,431) (0) (19,916,500) 

164,641 12,863,720 0 309,388,164 
938,129 11,010,'.17( 10) (52,623,725) 

459,25E 10,303,495 450.171 421,434,660 
245,224: !1,195,.,58( (450,171) (73,640,421) 

372,71l7 11,926.358 933.666 320,289,692 
970.282 (1,793,305, (761,892) (H~.624,913) 

NS NO NO 140,446,112 
(13,838,591) 

NS NO NS 25,664,144 
(3,282,097), 

NS NO 24,478,030 
NS (3,101,324) 

NS NS NS 7,653,969 
(1,819,953) 

293,293 1.535.946 0 8,006,528 
738,67M (377,517) (0) (942,232) 

449,374 0 0 1,493,797 
260,947) (0) (0) (356,021) 

t 0 0 185.355 
0; (0) (0) (130,190)

0 0 0 0 0 0 0 0 .0 0 
(0) (0) (0) (0) (0) (0) (0) (0) (0) (0)

-1 night samples, D - day samples 
NS - no samples takenI 

tNumbers in parentheseas represent one standard error



Table D-72 

Standing Crop of Juvenile White Perch within 12 Geographical Regions of 
Hudson River Estuary [RM 14-140 (km 22-224)] Based on Day or Night Sampling by 

Epibenthic Sled and Tucker Trawl during 1974 

Date. Time' YK 12 CH Ip WIP CW PK HP KG SG CS AL Total 

4/16- .0 Ns. NS NS NS NS NS 0 0 0 0 0 0 0 
4/ 17 ( 0 ) t (0) (0) (0) (0) (0) (0) 

4/23- 0 NO NOS NS 0 0 0 0 0 0 0 0 0 0 
4/25 (0) (0) (0) (0) (0) (0) (0) (0) (0) (0) 

4/29- N 0 0 0 0 0 0 0 0 0 0 0 0 0 
5/ 4 (0) (0) (0) (0) (0) (0) (0) (0) (0) (0) (0) (0) (0) 

5/ 6- N 0 0 0 0 0 0 0 0 0 0 0 0 0 
5/11 (0) (0) (0) (0) (0) (0) (0) (0) (0) (0) (0) (0) (0) 

5/13- N 0 0 0 0 0 0 0 0 0 0 0 00 
5/ 18 (0) (0) (0) (0) (0) (01 (0) (0) (0) (0) (0) (0) (0) 

5/15- 8 NO NO NS 0 0 0 0 0 0 0 0 0 a 
5/18 (0) (0) (0) (0) (0) (0) (0) (0) (0) (0) 

5/21- 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
5/24 (0) (0) (0) (0) (0) (0) (0) (0) (0) (0) (0) (0) (0) 

5/23- N 0 0 0 0 0 0 0 0 0 0 0 0 0 
5/29 (0) (0) (0) (0) (0) (0) (0) (0) L0) (0) (0) (0) (0) 

5/28- 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
5/31 (0) (0) (0) (0) (0) (0) (0) (0) (0) (0) (0) (0) (0) 

5/30- N 0 0 0 0 0 0 0 0 0 0 0 0 0 
6/ 5 (0) (0) (0) (0) (0) (0) (0) (0) (0) (0) (0) (0) (0) 

b/ 4- U 0 0U 0 0 0 0 0 0 0 0 0 0 
6/ 7 (0) (0) (0) (0) (0) (0) (0) (0) (0) (0) (0) (0) (0) 

6/10- 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
6/14 (0) (0) (0) (0) (0) (0) (0) (0) (0) (0) (0) (0) (0) 

6/12- N 0 0 0 0 0 58,417 0 0 0 0 0 0 58,417 

6/47 (0) (0) (0) (0) (0) (58.417) (0) (0) (0) (0 (0) (0) (58,417) 

6/17- M 1 ?3,059 0 0 0 0 0 0 0 0 23,059 

6/23 (0) (23,059) (0) (0) (0) () () (0) (0) (0 (0) (0) (23,059) 

6/24- N 0 0 * 0 35,131 0 0 0 0 0 NO NS NO 35,131 

6/27 (0) (0) (0) (30,131) (0) (0) (0) )0) (0) (35,131) 

1 1- N 0 0 0 0 178,066 147,112 0. 181,.626 35.457 NO NS NO 542,261 

7/ 5 (0) (0) (0) (0) (178,066) (147,11?) (0) (106,517) (24,234) (255,505) 

71/8- N 0 195,392 149.084 10,201 0 0 0 0 50,674 NO NO NO 406,051 

7/11 (0) (170,538) (78,349) (10,201) (0) (0) (0) (0) (50,674) (194,926) 

7/15- N 0 0 0 0 0 0 120,872 289,310 211,138 NO NO NO 621,320 

7/18 () (0) (0) (0) (0) (0) (120,872) (131,930) (188,406) (259,832) 

7/22- N 0 40.874 0 0 0 0 440,056 128,844 119.418 463,265 193,072 0 1.390,528 

q7/26 (0) (45,874) 10) (01 (0) (0) (246.876) (114.005) (07,101) (463.265) (193.072) (0) (575.500) 

4C7/29- N 0 0 0 204.609 0 0 351,341 182,443 779,871 4,223,577 341,779 222,132 6,305,752 

08/ 2 (0) (0) (0) (191,663) (0) (0). (303,612) (89,096) (209,945) (622,725) (0) (222,132) (786,167) 

8/ 5- N 0 0 0 0 0 22,152 32,126 40,395 110.158 761,84 0 177.007 1 .143.822 
8/ 9 (0) (0) (0) (0) (0) (22,152) (32,126) (26,097) (66.288) (648,883) (0) (177,007) (677,575) 

la 
It8/12- N 0 0 0 0 0 107,435 246,820 150.617 625.868 681.851 0 0 1,812,582 

o 8/15 (0) (0) (0) (0) (0) (81,.462) (152,407) (136,240) (352,733) (567,963) (0) (0) (703,866) 

=night samples, D day samples 
-NOS no s amp les taken O tkiters in parentheses represent one standard error



Table D-73 

Standing Crop of Juvenile White Perch within 12 Geographical Regions of, 

Hudson River Estuary [RM 12-153 (km 19-245)] Based on Daytime Sampling by
100-ft (30. 5-in) Beach Seine during 1974

Region, 

Date YK TZ CH IP Wp CW .PK HP KG SG Cs AL Total

NS* * NS

0 
(0) 

0 
(0) 

0 
(0) 

0 
(0) 

0 
(0) 

0 
(0) 

18,931 
(18,931) 

11,359 
(6,558) 

11,359 
(5,932) 

45,436 
(16,591) 

35,339 
(25,"988) 

55,921 
(28,715)

0 

0 
(0) 

0 
(0) 

0 
(0) 

0 
(0) 

0 
(0) 

0 
(0) 

0 
(0) 

0 
(0) 

0 
(0) 

34,062 
(14,953) 

92,365 
(40,180) 

13,446 
(7,187)

0 
(0) 

0 
(0) 

0 
(0) 

0 
(0) 

0 
(0) 

0 
(0) 

0 
(0) 

542 
(542) 

1,418 
(1,107) 

23,258 
(10,345) 

114,042 
(53,649) 

78,173 
(38,947) 

49,918 
(23,671)

0 
(0) 

0 
(0) 

0 
(0) 

0 
(0) 

0 
-(0) 

0 
(0) 

1,054 
(583) 

1,230 
(623) 

3,953 
(1,202) 

11,714 
(5,328) 

4,744 
(3,575) 

16,802 
(12,159) 

4,393 
(2,406)

0 
(0) 

0 
(0)

(1, 

52,3 
(33 ,9 

60 ,8 
(30,1 

88,: 
(29,: 

23,' 
(18,! 

33,1 
(18,1

NS

(0) (0) (0) 

NS NS

0 0 0 0 0 0 
(0) (0) (0) (0) (0) (0) 

0 0 0 0 0 0 
(0) (0) (0) (0) (0) (0) 

0 0 0 0 0 0 
(0) (0) (0) (0) (0) (0) 

0 0 0 0 0 0 

(0) (0) (0) (0) (0) (0) 

0 43,756 1,550 5,739 32,185 1,968 

(0) (27,810) (1,174) (5,739) (21,461) (1,968) 

131 4,435 10,850 12,052 28,089 46,919 
31) (1,818) (5,003) (10,040) (17,788) (42,125) 

168 47,642 5,735 12,913 237,000 63,946 
173) (15,161) .(3,213) (7,456) (141,882) (30,876) 

163 61,833 21,080 25,827 399,877 155,891 
190) (17,530) (9,140) (10,544) (165,561) (68,683) 

759 32,167 10,747 66,001 284,790 133,794 
705) (12,209) (5,059) (40,420) (104,835) (71 ,050) 

432 15,481 18,876 25,827 46,083 71,135 
571) (8,386) (14,171) (23,047) -(19,610) (31,939) 

890 14,737 4,606 6,457 81,926 51,648 
099) (8,482) (2,688) (6,457) .(51,599), (22,993)

0 
(0) 

0 
(0) 

0 
(0) 

0 
(0) 

0 
(0) 

0 
(0) 

0 
(0) 

13,587 
(8,649) 

5,944 
(5,109) 

37,929 
(17,406) 

18,116 
(10,327) 

1598 (1,:094) 

5,435 
(3,703)

0 
(0) 

.0 
(0) 

0 
(0) 

(0) 

0 
(0) 

0 
(0) 

86,252 
(35,672) 

137,966 
(51,533) 

442,600 
(150,351) 

810,009 
(184,431) 

832 ,657 
(149,083) 

425,111 
(80,669) 

323,366 
(71,390)

*NS = no samples taken 
**Numbers in parentheses represent one standard error

4/ 7
4/20 

4/2 1
5/ 4 

5/ 5
5/18 

5/ 19
6/ 1 

6/ 2
6/15 

6/16
6/29 

6/30
7/13 

7/14
*7/27 

7/28
8/10 

8/11 
8/24 

8/25
9/ 7 

9/ 8
9/21 

9/2 2
10/5

0 
(0) 

0 
(0) 

0 
(0) 

0 
(0) 

0 
(0) 

0 
(0) 

0 
(0) 

322 
(322) 

379 
(379) 

0 
(0) 

0 
(0) 

992 
(992)



Table D-74 

Standing Crop of Juvenile White Perch within Four Geographical Regions of 
Hudson River Estuary [RM 34-61 (km 54-98)] Based on Night Sampling by 

100-ft (30. 5-rn) Beach Seine during 1974

Region 

Date YK TZ CH IP WP CW PK HP KG SG Cs AL Total 

4/21 -5/ 4 NS* NS NS NS NS NS NS NS NS NS NS NS NS 

5/ 5 -5/18 NS NS NS NS NS NS NS NS NS NS NS NS NS 

5/19 - 6/ 1 MS MS NS NS NS NS NS NS NS NS NS NS NS 

6/ 2 -6/15NS NS NS NS NS NS NS NS NS MS NS NS NS 

6/16 - 6/29 NS NS NS NS NS NS NS NS NS MS NS MS NS 

6/30 - 7/13 MS NS NS NS MS NS NS NS NS NS NS NS NS 

7/14 - 7/27 NS NS NS NS NS MS NS NS NS NS NS NS NS 

7/28 - 8/10 MS NS 53,782 **30,280 16,692 63,907 NS NS NS NS NS NS 164,660 
(0)**15,278) (8,916) (28,180) (33,271) 

8/11 - 8/24 NS NS 26,891 38,179 16,692 51,480 NS NS NS NS NS MS 133,242 
(0) (14,389) (7,868) (19,911) (25,794) 

8/25 - 9/ 7 NS NS NS 52,221 21,612 95,860 NS NS NS NS NS NS 169,693 
(24,558) (6,090) (21,302) (33,075) 

9/ 8 - 9/21 NS NS 121,010 108,460 48,758 85,209 NS NS NS NS NS NS 363,436 
(121,010) (26,830) (20,028) (60,565) (139,400) 

9/22 -10/ 5 NS NS 40,337 82,172 32,286 108,286 MS MS NS MS MS MS 263,080 
(40,337) (16,101) (9,026) (33,390) (55,521) 

*NS =no samples taken 
**Numbers in parentheses represent one standard error



0 

Table D-75 
3 

Density Estimates (No. /1000 m ) of Juvenile Atlantic Tomcod within 
Geographical Regions. of Hudson River Estuary ERM 14-140 (km 22-224)] 

Based on Day or Night Sampling by Epibenthic Sled 
and Tucker Trawl during 1974 

Region 

DeE -Tim* YE TZ CH lip hp CII PK HP EG SG Cs AL 

4/29- Da..3642. 10 1176.55 0.16 0.16 0 0 0 0 0 0 0 0 
5/SE-3021.37 578.58 0.42 0.12 0 0 0 0 0 0 0 0 

5/ 6- Don. 391.08 157.99 16.80 0.3 5.54 0.17 1.01 3.55 1.95 0 0 0 5/11 N 
SE 22.32 71.46 9.74 0.13 0.38 0.17 1.01 0.90 0 0 0 0 

5/13- Den. 0.96 378.16 16.74 25.02 2.04 0.48 2.76 3.34 0 0 0 0 
5/ 18 N 

SE 0.69 185.81 11.11 22.43 0.16 0.28 1.55 2.66 0 0 0 0 
5/15- Don. 0 0 0 0 9.75 0 0.96 0.21 0 0 0 0 
5/ 18 D 

SE 0 0 0 0 4.11 0 0.64 0.21 0 0 0 0 
5/21- Den. 141.62 102.48 47.49 8.07 1.84 1.59 0.46 1.16 0.81 0.15,. 0 0 5/24 D 

SE 67.93 36.25 41.42 4.84 1.84 1.10 0.22 1.16 0.81 0.15 0 0 

5/23- Den. 532.21 110.94 10.35 4.76 6.81 2.23 1.06 0 0 0 0 0 
5/29 N 

SE 198.37 50.67 *7.09 1.56 2.41 1.67 0.97 0 0 0 0 0 
5/28- Den. 21.19 150.21 54.91 80.87 25.44 7.36 5.30 0.35 0 0 0 0 
5/31D 

SE 7.05 61.54 51.69 24.63 9.82 4.16 3.01 0.35 0 0 0 0 

5/30- Den. 108.85 191.93 58.38 37.81 27.88 1.04 2.29 0.20 0 0.42 0 0 6/ 5 N 
SE 29.73 55.03 15.58 18.75 26.07 0.63 1.53 0.20 0 0.24 0 0 

6/ 4- . Den. 36.27 71.73 153.38 49.03 19.32 6.20 3.40 0.61 1.51 0 0 2.52 6/ 7 D 
SE -19.98 47.37 0 20.57 4.58 3.75 1.05 0.61 0.91 0 0 2.52 

6/10- Den. 12.99 10.85 124.05 21.79 34.22 0.40 12.09 0 0 0 0.31 0 
6/14 D 

SE 12.72 9.26 122.01 7.04 16.72 0.40 10.25 0 0 n 0.31 0 
6/12- Den. 0 343.60 402.92 137.78 21.72 9.59 7.64 0 0 0 0 0 
6/17 N 

SE 0 88.53 375.22 92.78 13.71 4.88 6.03 0 0 0 0. 0 
6/17- Den. 146.64 66.60 83.84 23.53 21.15 8.47 0 0 0 0 0 0 6/23 N 

SE 50.44 27.53 51.14 7.09 8.03 7.27 0 0 0 0 0 0 
6/24- Den. 333.98 139.02 59.70 87.83 18.00 69.93 11.59 2.39 0.61 0 0 0 6/27 N 

SE 198.50 49.00 18.39 28.06 6.06 12.98 4.49 0.91 0.33 0 0 0 
7/ 1- Den. 346.54 21.00 45.91 12.76 8.23 23.42 6.57 1.55 0.77 0 0 0 7/ 5 N 

SE 162.42 9.21 26.96 3.49 2.91 7.33 1.84 1.15 0.42 0 0 0 
7/ 8- Den. 229.91 86.74 11.46 20.09 14.16 6.37 3.80 2.33 1.01 0 O0 ___ 0 7/11 N 

SE 118.15 50.71 7.83 8.11 10.32 3.05 1.76 1.20 0.88 0 0 0 
7/15- Den. 303.00 40.40 21.86 26.35 42.19 20.19 10.06 0.54 0.34 0 0 0 7/18 N 

SE 204.48 16.11 6.70 10.14 24.43 11.66 2.53 0.36 0.23 0 0 0 
7/22- Dea. 195.60 34.60 2.55 17.25 54.94 . 14.29 1.12 0.16 0.71 0 1.99 0 

7/6N SE .'62.08 26.59 1.36 6.14 21.66 7.02 8 .45 0.11 0.60 0 1.99 0 
7/29- Den. 0 0 0 0 0 0 0 0 0 0 0 0 8/ 2 N 

SE 0 0 0 0 0 0 0 0 0 0 0 0 
8/ 5- Den. 0 0 0 0 0 0 0 0 0 0. 0 0 a/ 9 N 

SE 0 0 0 0 0 0 0 0 0 0 0 0 
8/12- Den., 0 0 0 0 0 0 0 0 0 0 0 0 8/15 N 

SE 0 0 0 0 0 0 0 0 0 0 0 0 

*01 night Sa~1en, D - day sariples 
*nE - one standard error

D- 77 
services group

D-77 services group



Table D-76 

Density Estimates (No. / 1000 m 3) of Juvenile Atlantic Tomcod within Seven Geographical 

Regions of Hudson River Estuary ERM 14-140 (km 22-122)] Based on Night Sampling 

in the Shoals by Epibenthic Sled during 1974 

Region 

Date YK TZ CH IP WP CW PK 

8/19 - 8/22 7.186 11.042 6.252 2.751 0 44.522 1-.243 
(3.547)* (3.433) (.406) (.041) (0) (28.190) (.938) 

8/26 - 8/29 0 0 .148 2.618 1.687 26.836 1.446 
(0) (0) (.148 (1.933) (.698) (.459) (1.145) 

9/ 3 -9/6 0 0 2.576 14.461 22.314 27.590 .394 
(0) (0) (1.497) (4.978) (0) (12.328) (.253) 

9/ 9 - 9/12 .022 0 .514 7.299 3.125 8.205 1.694 
(.022) (0) (.336) (3.831) (1.294) (6.190) (.970) 

9/16 - 9/19 .094 6.209 9.425 10.413 3.747 8.906 .787 
(.050) (1.683) (2.558) (7.178) (1.009) .(6.062) (.418) 

9/23 - 9/26 .065 0 .862 2.526 .164 2.161 1.601 
(.065) (0) (.471) (.895) (.164) (1.459) (1.159) 

*Numbers in parentheses represent one standard error

0



Table D-77 

Catch per Unit Effort of Juvenile Atlantic Tomcod within 12 Geographical 
Regions of Hudson River Estuary [RM 12-153 (kmn 19-245)]jBased on Day 

Sampling by 100-ft (30. 5-rn) Beach Seine during 1974 

[ Region 

Date YK TZ CH IP WP CW PK HP KG SG CS AL Total,

3/24- CPUE* 
4/ 6 SE 

n 

4/ 7- CPUE 
4/20 SE 

n 

4/21- CPUE 
5/ 4 SE 

n 

5/5- CPUE 
5/18 SE 

n 

5/19- CPUE 
6/ 1 SE 

n 

6/ 2- CPUE 
6/15 SE 

n 

6/16- CPUE 
6/29 SE 

n 

6/30- CPUE 
7/13 SE 

n 

7/14- CPUE 
7/27 SE 

n 

7/28- CPUE 
8/10 SE 

n 

8/11- CPUE 
8/24 SE 

n 

8/25- CPUE 
9/ 7 SE 

n 

9/ 8- CPUE 
9/21 SE 

n 

9/22- CPUE 
10/5 SE 

n

6.00 0.88 0 
2.57 0.61 0 

14 8 16

57.45 
21.41 
11

0 0 
0 0 
0 0 

0 0 
0 0 
6 0 

0 0 
0 0 

11 8 

0 0 
0 0 
6 3

2.80 0.14 0 
1.36 0.14 0 
5 0.14 16

44.91 12.86 
15.28 6.23 
11 7

147.62 
48.13 
13

3.48 0.28 
3.05 0.14 

21 18

5.50 0 
3.26 0 
8 13

31.94 54.00 
12.78 32.62 
16 8

1.67 
0.48 

12 

0-25
0.12 
20 

1.00 
0.41 
17

5.08 
2.15 

12 

0.38 
0.18 

16 

0.42 
0.19 

12

0.30 
0.21 

10 

0.08 
0.08 

12 

0.06 
0.06 

16 

0.13 
0.13 

15

0.17 0 
0.17 0 
6 15

0.04 
0.04 

26

0.62 
0.33 

13

1.80 
0.90 

15

0.53 
0.34 

15

0 
0 

17 

0.04 
0.04 

26 

0.33 
0.24 

21

0.13 0.20 
0.13 0.20 
8 5 

0.07 0 
0.05 0 

29 8

0.38 0.08 0 
0.38 0.08 0 
8 12 9

0 0 
0 0 
8 15 

0 0 
0 0 
9 16

0 0 
0 .0 
8 16 

0 0 
0 0 

12 14 

0 0 
0 0 
7 14 

0 0 
0 0 
6 15 

0 0 
0 0 
5 11 

0 0 
0 0 

11 13

0 0 
0 0 
0 0 

0 0 
0 0 
9 7

1.05 
0.47 

87 

7.12 
3.17 

91

0 0 0 0 4.27 
0 0 0 0 1.48 
6 8 13 20 155 

0 0 0 0 13.06 
0 0 0 0 5.16 
6 13 16 20 153 

0 0 0 0 9.01 
0 0 0 0 3.45 
3 6 10 19 105 

0 0 0 0 0.55 
0 0 0 0 0.21 
5 10 13 20 148 

0 0 0 -0 0.07 
0 0 0 0 0.02 
4 10 16 16 178 

0 0 0 0 0.20 
0 0 0 0 0..06 
4 9 13 24 152 

0 0 0 0 0.03 
0 0 0 0 0.02 
6 9 15 15 114 

0 0 0 0 0.01 
0 0 0 0 0.01 
4 8 13 17 146 

0 0 0 0 0.09 
0 0 0 0 0.04 
4 9 16 15 143

*CPUE = catch per unit effort 

SE = standard error 
n = number of tows

D- 79
services group



Table D-78 

Catch per Unit Effort of Juvenile Atlantic Tomcod within Four Geographical 

Regions of Hudson River Estuary LRM 34-6 1 (km 54-98)] Based on Night 

Sampling by 10 0-f t (3 0. 5 -rn) Beach Seine during 1974 

Region 

Date YK T CH I WP CW PK HIP KG ST CK AL Total 

3/24- CPUE* TZ 0 IP0 0 0 0 0 0 0 0 
4/ 6 SE 0 0 00 00 00 0 0 0 0 0 

n 0 
4/ 7- CPUE I 
4/20 SEI 

4/21- CPUEF 
5/ 4 SE I I 

5/ 5- CPUE F F II 

5/18 SEI 

nI 

5/19- CPUE I II I 

6/ 1 SEF 
n 

6/ 2- CPUE 
6/15 SE 

n 
6/16- CPUE I 

6/29 SE 
n 

6/30- CPUE 
7/13 SE 

n 

7/14- CPUE 0 0 0 0 0 
7/27 SE 0 0 0 0 0 

n0 0 0 0 0 

7/28- CPIJE 0 0.86 0 0 0.43 

8/10 SE 0 0.70 0 0 0.36 

n 1 7 3 3 0.14 

8/11- CPUE 0 0.21 0 0 0.11 
8/24 SE 0 0.11 0 0 0.06 

n1 14 6 6 27 

8/25- CPUE 0 0.07 0 0 0.05 

9/ 7 SE 0 0.07 0 0 0.05 

n0 15 5 2 22 

9/ 8 CPUE 0 0.15 0 0 0.09 

9/21 SE 0 0.10 0 0 0.06 
n2 13 4 3 22 

9/22- CPUE 0 0 0 0.33 0 0 0 0 0 0 0 0 0.17 

10/5 SE 0 0 0 0.26 0 0 0 0 0 0 0 0 0.13 
n0 0 2 12 4 6 0 0 0 0 0 0 24 1 

*CPUE = catch per unit effort 

SE = standard error 

n = number of tows 

D- 80 services group



Table D-79 

Catch per Unit Effort of Juvenile Atlantic Tomcod within Six Geographical 
Regions of Hudson River Estuary IiRM 12-61 (km 19-98)] Based on Day 

Sampling by Bottom Trawl during 1974 

jDate YK TZ RegionP C P HP KG ST CK AL Total

3/24- CPUE* 
4/ 6 .SE 

n

4/ 7- CPUE 0 
4/20 SE 0 

n 1 

4/21- CPUE 0 
5/ 4 SE 0 

n 0 

5/ 5- CPUE 0 
5/18 S E 0 

n 0 

6/ 2- CPtJE 0.61 
6/15 S E 0.37 

n 5 

6/16- CPUE 9.18 
6/29 SE 3.95 

n 4 

6/30- CPUE 0 
7/13 SE 0 

n 4 

7/14- CPUE 0 
7/27 SE 0 

n 4

0 
0 
2 

0 
0 
6 

0 
0 
0 

678.30 
331.95 

9 

5.74 
3.44 
8 

35.95 
12.91 
10 

0 
0 
10

2.04 1.53 0 
2.04 1.53 0 
3 3 0

1.02 
0.51 
3 

59.16 
27.26 
3 

0 
0 
3

0.38 0 
0.25 0 
8 3

7/28- CPUE 1.53 0.76 0 
8/10 SE 0.88 0.76 0 

n 4 4 4

8/11- CPUE 0 
8/24 S E 0 

n 0 

8/25- CPUE 0 
9/ 7 SE 0 

n 4 

9/ 8- CPUE 0 
9/21 S E 0 

n 3 

9/22- CPUE 0 
10/5 S E 0 

n 0

0 
0 
5 

52.63 
12.83 
10 

0 
0 
9 

26.65 
9.50 
12 

73.22 
36.24 
7 

18.97 
11.66 
10

4.59 
3.85 
3 

3.82 
0.44 
4 

0 
0 
5 

19.64 
12.04 
6 

41.92 
22.10 

5 

72.29 
18.71 
4

9.56 121.89 
7.16 26.21 
8 3 

1.53 7.65 
1.53 2.11 
2 5

0 
0 
3 

0 
0 
5 

0 
0 
0 

2.91 
1.22 

10 

1.84 
1.22 
5 

0.38 
0.38 
4 

0 
0 
5 

0 
0 
3 

0 
0 
6 

0 
0 
6 

0 
0 
5 

0 
0 
0

*CPUE = catch per unit effort 

SE = standard error 
n =number of tows

services groupD-81

0 
0 

25 

0 
0 

17 

407.69 
213.60 

15 

2.79 
0.96 

34 

31.24 
6.36 

36 

0.04 
0.04 

35 

11.60 
3.95 

38

27.09 
11.41 
27 

18.42 
6.04 

26 

14.26 
7.03 

31 

1.29 
0.58 

32



~II~ Table D-800 

Catch per Unit Effort of Yearling and Older Atlantic Tomcod within 12 
Geographical Regions of Hudson River Estuary LRM 12-153 (km 19-245)] 

Based on Day Sampling by 100-ft (30. 5-rn) Beach Seine during 1974 

Region 

Date YK TZ CH IP WP C14 PK HP KG ST CK AL Total

3/24- CPUE* 
4/ 6 SE 

n 

4/ 7- CPtYE 
4/20 SE 

n 

4/21- CPUE 
5/ 4 SE 

n 

5/ 5- CPUE 
5/18 SE 

n 

5/19- CPUE 
6/ 1 SE 

n 

6/ 2- CPUE 
6/15 SE 

n 

6/16- CPtJE 
6/29 SE 

n 

6/30- CPtTE 
7/13 SE 

n 

7/14- CPUE 
7/27 SE 

n 

7/28- CPUE 
8/10 SE 

n 

8/11- CPLTE 
8/24 SE 

n 

8/25- CPUE 
9/ 7 SE 

n 

9/ 8- CPUE 
9/21 SE 

n 

9/22- CPtUE 
10/5 SE 

n

0 
0 
0 

0 
0 
7 

0 
0 
14 

0 
0 
11 

0 
0 
11 

0.15 
0.15 

13

0 0 
0 0 

16 8

0 
0 
12 

0 
0 
16 

0 
0 
12 

0 
0 
6 

0 
0 
9 

0.08 
0.08 
13

0 0 
0 0 
0 0 

0 0 
0 0 
8 5 

0 0 
0 0 

13 13 

0 0 
0 0 

16 9 

0 0 
0 0 

14 16 

0 0 
0 0 

21 18 

0 0 
0 0 

13 15 

0 0 
0 0 

10 8 

0 0 
0 0 

12 17 

0 0 
0 0 

16 26 

0 0 
0 0 

15 21 

0 0 
0 0 

15 8 

o 0 
0 0 

23 29 

0 0 
0 0 
8 12

0 0 
0 0 
0 .0

0 
0 
10 

0 
0 
13 

0 
0 
8 

0 
0 
12 

0 
0 
20 

0.07 
0.07 
15 

0 
0 
10 

0 
0 
15 

0 
0 
20 

0 
0 
9 

0 
0 
5 

0 
0 
8 

0 
0 
9

0 0 0 
0 0 0 
0 0 0 

0 0 0 
0 0 0 
4 9 7 

0 0 0 
0 0 0 
0 0 1 

0 0 0 
0 0 0 
4 5 8 

0 0 0 
0 0 0 
2 5 8 

0 0 0 
0 0 0 
8 13 20 

0 0 0 
0 0 0 

13 16 20 

0 0 0 
0 0 0 
6 10 19 

0 0. 0 
0 0 0 

10 13 20 

0 0 0 
0 0 0 

10 16 16 

0 0 0 
0 0 0 
9 13 24 

0 0 0 
0 0 0 
9 15 15 

0 0 0 
0 0 0 
8 13 17 

0 0 0 
0 0 0 
9 16 15

*CPUE = catch per unit effort 

SE =standard error 
n = number of tows

services groupD-82

0 
0 

53 

0 
0 
75 

0 
0 
87 

0 
0 
91 

0 
0 

155 

0.02 
0.01 

153 

0 
0 

105 

0 
0 

148 

0 
0 

178 

0 
0 

152 

0 
0 

114 

0 
0 

146 

0.01 
0.01 

143



f 0 

Table D-81 

Catch per Unit Effort of Yearling and-Older Atlantic Tomcod within Four 
Geographical Regions of Hudson River Estuary LIRM 34-61 (km 54-98)] 
Based on Night Sampling by 100-ft (30. 5-rn) Beach.Seine during 1974 

Date YK TZ CHI IP W Region " C ST CK A Total1

3/24- CPUE* 
4/ 6 SE 

n 

4/ 7- CPUE 
4/20 SE 

n 

4/21- CPTJE 
5/ 4 SE 

n 

5/ 5- CPUE 
5/18 SE 

n 

5/19- CPUE 
6/ 1 SE 

n 

6/ 2- CPIJE 
6/15 SE 

n 

6/16- CPUE 
6/29 SE 

n 

6/30- CPtJE 
7/13 SE 

n 

7/14- CPUE 
7/27 SE 

n 

7/28- -CPUE 
8/10 SE 

n 

8/11- CPUE 
8/24 SE 

n 

8/25- CPUE 
9/ 7 SE 

n 

9/ 8- CPUE 
9/21 SE 

n 

9/22- CPUE 
10/5 SE 

n

T I 
0 0 
0 0 
0 10 

0 0 
0 0 
7 3 

0 0 
0 0 

14 6 

0 0.20 
0 0.20 

15 5 

o o 
0 0 

13 4 

0 0 
0 0 

12 4

0 01 0 0 0 0

0 
0 
6 

0.50 
0.50 
2

0 
0 
0 

0 

0 

14 

0 
0 
27 

0.09 
0.06 
22

22 

0 0 0 0 .0 0 
0 0 0 0 0 0 
0 0 0 0 0 24

*CPUE = catch per unit effort 
SE = standard error 
n = number of tows

D-83 services group



Table D-82 

Catch per Unit Effort of Yearling and Older Atlantic Tomcod within Six 
Geographical Regions of Hudson River Estuary [RM 12-61 (km 19-98)] 

Based on Day Sampling by Bottom Trawl during 1974 

Dt K T CH I WP CW PK HP KG ST CK AL Total

3/24- CPUE* 
4/ 6 SE 

n 

4/ 7- CPUE 
4/20 SE 

n 

4/21- CPUE 
5/ 4 SE 

n 

5/ 5- CPUE 
5/18 SE 

n 

6/ 2- CPUE 
6/15 SE 

n 

6/16- CPUE 
6/29 SE 

n 

6/30- OPUE 
7/13 SE 

n 

7/14- CPUE 
7/27 SE 

n 

7/28- CPUE 
8/10 SE 

n 

8/11- CPUE 
8/24 SE 

n 

8/25- CPUE 
9/ 7 SE 

n 

9/ 8 CPUE 
9/21 SE 

n 

9/22- CPUE 
10/5 SE 

n

4.59 0.76 0 
0 0.76 0 
1 6 5

0 
0 
0 

0 
0 
0 

0 
0 
5 

0 
0 
4 

0.38 
0.38 
4 

0 
0 
4 

0 
0 
4 

0 
0 
0 

0 
0 
4 

0 
0 
3 

0 
.0 
0

0 
0 
0 

1.81 
1.09 
9 

0 
0 
8 

0.31 
0.31 

10 

0.46 
0.33 

10 

0 
0 
8 

0 
0 
4 

0 
0 
3 

0 
0 
8 

0 
0 

11 

0 
0 
0

0.17 0 
0.17 0 
9 1

0.51 0 
0.51 0 
3 3

0 
0 
3 

2.04 
2.04 
3 

0 
0 
3 

0 
0 
3 

0 
0 
4 

0 
0 
3 

0 
0 
2 

0 
0 
6 

0 
0 
2

0 
0 
5 

0 
0 

10 

0 
0 
9 

0.13 
0.13 

12

0.22 0.61 0 
0.22 0.37 0 
7 5 3

*CPUE = catch per unit effort 
SE = standard error 
n = number of tows

0 0 0 
0 0 0 
0 0 0 
1 1 1

0 
0 
0 
A

0 
0 
6 

0.43 
0.26 

25 

0 
0 

17 

1.19 
0.63 

15 

0 
0 

34 

0.26 
0.19 

36 

0.17 
0.10 

35 

0.04 
0.04 

38 

0.17 
0.09 

27 

0 
0 

26 

0 
0 

31 

0 
0 

32 

0 
0 

12
0 0 0

D-84 services group



Table D-83

Standing Crop of Juvenile Atlantic Tomcod within 12 Geographical Regions of 

Hudson River Estuary LRM 14-140 (km 2-22Z4)1 Based on Day or Night 

Sampling by Epibenthic Sled and Tucker Trawl during 1974 
Region

Time' YK TZ CH 14 044 LW PK HP KG

4/16
4/17 

4/2 3
4/25 

4/2 9
5/ 4 

5/ 6
5/11 

5/13
5/18 

5/15
5/18 

5/21 
5/24 

5 29 

5/28
5/31 

5/30
6/ 5 

6/ 4
6/ 7 

6/10
6/14 

6/12
6/17 

6/17
6/23 

6/24
6/27 

7/ 1
71 5 

7/ 8
7/11 

7/15
7/18 

7/22
7/26 

7/29
8/ 2 

8/ 5
8/ 9 

8/12 
8/15

0 0

(0), 

0 0 
0) (0)

0 N5 S. S NS NS OS NS 

D NS NS NS 0 0 
(0) (0) 

N 835,862,056 378,377,544 112,497 34,578 0 
(693,403,688) (186,072,074) (62,664) (23,915) (0) 

O 89,751,778 50,808,500 2,481,855 27,623 1,148,874 23,7 
(5,123,155) (22 '982,879) (1,438,071) (27,623) (79,538) (23,7 

N 220,345 121,.615,863 2,472,743 5,211,005 423,797 66.81 
(159,147) (59,756,361) (1,640,151) (4,671,227) (34,005) (38,81 

0 NS NS OS 0 2,022,430 
(0) (852,038) 

D 3e,502,754 32,957,639 7,014,190 1,681,167 381,547 221,9 
(15,589,074) (11,658,598) (6,117,093) (1,008.560) (381.547) (153,71 

N 122.141,600* 35,678,058 1,578,726 992,075 1,411.458 312,11 
(45,575,595) (16,296,001) (1,047,346) (324,029) (500,336) (233,3' 

0 4,863,376 48,306.695 8,109.724 16,844.375 5,276,159 1,028,31 
(1,617,573) (19.792,182) (7.634,096) (5,130,447) (2.036.039) (581,6: 

N 24,979,878 61,773,278 8,622,108 7.875,006 5.782,704 145,21 
(6.823,570) (17.697,170) (7,301,449) (3,905.872) (5,406,293) (87.9 

0 8,323,806 23,069.803 2.,654,850 18,717,763 4,006,729 866,7 
(4,585,844) (15,734,556) (0) (4,784,523) (949,974) (523,71 

D 7,481,632 3.489.506 18,322.044 4,539,245 7,098,106 55,7 
(2,919.612) (Z,476,371) (16,139,1n0) (1,466,95b) (3,467,704) (5S,7 

N 0 110,501,659 59,511.680 28,698.914 4.505,489 1,340.4 
(0) (28,472,456) (55.420,230) (19,326.268) (2,842,568) (682.0 

N 33,654,693 21.406,443 12.383,754 4,901,368 4.387,346 1.183,5 
(11,575,455) (8,853,324) (7.553,266) (1,476:307) (1,665,982) (1,016,6 

N 76,648,743 44,707,758 8,817,555 18,294,238 3,732,658 9,775,5 

(45,555,425) (15,756,974) (2,716,695) )5j 45,820( (1,256,310) (1.814.5 

N 79,529.971 6,754,907 6.780,923 7,658,108 1,706,128 3,273.8 
(37,774,199) (7,963,207) (3,981,748) (775,851) (607,884) (1,074.0 

N 52,763 535 77,894,698 1,697,717 4,183,686 2,936.295 890,0 
(77,114,306) (16,306,580) (1.156,776) (1,689,896) (7,141,093) (476.5 

N 69.537,756 12,993.126 3.228,667 5,488,235 8,750.756 2,823,0 
(46,927.744) (5,181.321) (990,121 ) (2,117,524) (5,066,906) (1,629,4 

O 44,889,351 11.127.586 376.157 3,592,055 11,394,998 1.997,8 
(14.246,821) (8,550,217) (700,114) (1,277,841) (4,497,082) (981.2 

N 17,741,539 7,828.774 17549 1.677,010 3,350,514 2,072,7 

(11,737:487) (6,000,966) (747,175) (770,895) (1.319,604) (667,6 

O 20,400,371 17,865,814 2,433,630 5,588,812 2,470,74 2.565,1 

(6,847.196) (5,985,016) (1,429,850) (2,796,326) (1,656,182) (1.200.7 

N 828,287 24,544,081 957,313 10,587,460 14,098,838 1,083.0 
(282,032) (15.425,143) (639,604) (3,197,433) (5.382,144) (755.6

0 
0) 

24 
24) 

19 
13) 

0 
(0) 

31 
19) 

08 
13) 

17 
25) 
09 
97) 

35 
04) 

35 
35) 

52 
57) 

36 
37) 

85 
55) 

68 
60) 

78 
48) 

59 
64) 

(60 
47) 

81 
.30) 

'77 
'54) 

177 
06)

(0) 

0 
(0) 

0 
(0) 

572,926 
(144.7 79) 

538.611 
(429.65 6) 

33,342 
(33. 342) 

187,136 
(187.1 36) 

56,.916 
(56.916) 

31.767 
(31 .767) 

98.580 
(98,580) 

(0) 

0 
(0) 

0 
(0) 

385,856 
(147,069) 

251 .031 
(18.008) 

376.344 
(193,927) 

87,343 
(58,865) 

76,077 
(17.469) 

249,026 
(101,811) 

21,859 
(21,'859) 

38.84 3 
(19,587)

(0) 

0 
(0) 

0 
(0) 

276,075 
(0) 

0 
(0) 

0 
(0) 

114,390 
(114,390) 

0 
(0) 

0 
(0) 

(0) 

213.,380 
(128,899) 

0 
(2) 

0 
(0) 

0 
(0) 

86,;532 
(46,170) 

109,762 
(59,241) 

143,2755 
(124,138) 

47,814 
(31,885) 

99,886 
(85,386) 

64,239 
(32,775) 

99,747 
(64,517)1 

84.188 
(62,635)

Date.

-M4 = night samples, D0 day samples 
**IIS = no sample& taken 
"Numbers in parentheses represent one standard error

0 
(0) 

300,604 
(300,604) 

82 2,186 
(463,225) 

286,883 
(189,695) 

138.06 2 
(65.123) 

316,010 
(288,626) 

1,579,856 
(898.7 56) 

68 3,308 
(455,659) 

1.012,695 
(312,670) 

3,605,683 
(3,055,317) 

2,277,846 
(1,796.984) 

0 
(0) 

3,45 5,549 
(1,338.332) 

1 .959,106 
(549,220) 

1,131,650 
(524,531) 

3,000.7 74 
(875,018) 

334.2 34 
(134 .176) 

1,506,892 
(545,462) 

780,613 
(317,376) 

764,932 
(374,785)

50 CS AL Total 

0 0 0 0 
(0) (0) (0) (0) 

0 0 0 0 
(0) (0) (0) (0) 

0 0 0 1,214.386,640 
(0) (0) (0) (717.935.568) 

0 0 0 145,391,946 
(0) (0) (0) (23,593,356) 

0 0 0 131,371,433 
(0) (0) (u) (59,964,658) 

0 0 0 2,342,655 
(0) (0) (0) (873,536) 

35,376 0 0 75,234.16 
(35,376' (0) (0) (20,435,287) 

0 0 0 162,380,018 
(0) (0) (0) (48,370,411) 

0 0 0 86.065,453 
(0) (0) (0) (22,005.588) 

100.611 0 0 109,943,865 
(58,088) (0) (0) (20,242,311) 

0 0 179,321 70,638.158 
(0) (0) (179,321) (16,617,014) 

0 49.877 0 40,141,.827 
(0) (49,877) (0) (19.233,570) 

0 0 0 206.836.032 
(0) (0) (0) (65,325,047) 

0 0 0 77,919,134 
(0) (0) (0) (16.595.567) 

NS NS NS 165,903,454 
(48,701.320) 

NS NS NS 103,023,294 
(37,633,483) 

NS NS NS 92,012,246 
(31,786,449) 

NS NS NS 105.957,528 
(47,577.316) 

0 318.910 0 74,157,102 
(0) (318,910) (0) (17,292.194) 

310,991 0 164,279 31,741,484 
(228.256) (0) (164.279 (13,323,208) 

77,212 188,671 0 52,493.053 
(77,212) (113.546) (0) (9,842,631 

0 0 0 52,987.018 
(0) (0) (0) (16,683,237)



Table D-84 

Standing Crop of Juvenile Atlantic Tomcod within 12 Geographical Regions of Hudson River 

Estuary [RM 12-153 (km 19-245)] Based on Daytime Sampling by 100-ft (30. 5-rn) Beach Seine 

during 1974

Reqi on 

Date; Y K TZ CH If U P CU PK HP KG SG

(0) (0) 

NS NS

0 0 0 0 
(0) (0) (0) * (0) 

0 0 0 0 
(0) (0) (0) (0) 

0 0 0 0 
(0) (0) (0) (0) 

0 0 0 0 
(0) (0) (0) (0) 

0 0 0 0 
(0) (0) (0) (0) 

0 0 0 0 
(0) (0) (0) (0) 

0 0 0 0 
(0) (0) (0) (0) 

0 0 0 0 
(0) (0) (0) (0) 

0 0 0 0 
(0) (0) (0) (0) 

0 0 0 0 
(0) (0) (0) (0) 

0 0 0 0 
(0) (0) (0) (0)

CS AL Total 

0 00 
(0) (0) (0) 

NS0 0 
(0) (0) 

0 0 78,449 
(0) (0) (32,299) 

0 0 501,579 
(0) (0) (151,240) 

0 0 976,314 
(0) (0) (358.610) 

0 0 1,219,844 
(0) (0) (344,042) 

o 0 2,408,666 
(0) (0) (1,338,020) 

0 0 243.953 
(0) (0) (97,821) 

0 0 20,685 
(0) (0) (8,381) 

0 0 32,037 
(0) (0) (10.088) 

0 0 9,251 

(0) (0) (7,6771) 

0 0 635 

(0) (0) (441) 

0 0 39,060 
(0) (0) (18,119)

*NS = no samples taken 
*Numbers in parentheses represent one standard error

NS* N54/ 7
4/20 

4/21
5/ 4 

S/ 5 
5f18 

5/19
6/ 1 

6/ 2
6/15 

6/16
,6/29 

6/30
7/13 

7/14
7/27 

7/28
8/10 

8/11 
8/24 

8/25
9/ 7 

9/ 8
9/21 

9/22
10/5

0 
(0) 

38,693 
(16,545) 

370.,518 
(138,060) 

289,614 
(98,528) 

951,.955 
(3 10,362) 

219.,692 
(86,901) 

10,748 
(3,108) 

1,612 
( 793) 

6,449 
(2.652) 

0 
(0) 

0 
(0) 

248 
(248)

0 
(0) 

39, 756 
(27.741) 

127,220 
(61,.632) 

590,662 
(334,911) 

249.896 
(148,226) 

2,180,907 
(1,335.184) 

230,964 
(97,746) 

17,038 
(8,165) 

18.931 
(8,769) 

7,573 
(7,575) 

0 
(0) 

27.960 
(15,033)

0 

(0) 

0 
(0) 

3,842 
(3,842) 

93,479 
(82,020) 

0 
(0) 

8,067 
(5,740) 

2,241 
(2,241) 

1.681 
(1,681) 

3.585 
(3,585) 

0 
(0) 

0 
(0) 

10.084 
(10,084)

(0) 

0 
(0) 

0 
(0) 

0 
(0) 

2,560 
(1,.248) 

16,588 
(8,301) 

0 
(0) 

0 
(0) 

354 
(354) 

3,072 
(2,233) 

1.152 
(1.152) 

636 
(441) 

768 
(768)

(0) 

0 
(0) 

0 
(0) 

0 
(0) 

0 
(0) 

1,406 
(886) 

0 
(0) 

0 
(0) 

0 
(0) 

0 
(0) 

527 
(527) 

0 
(0) 

0 
(0)



Standing Crop of J

Table D-85 

uvenile Atlantic Tomcod within Four Geographical Region fHdo ie

Estuary [RM 34-6 1 (km 54-98)] Based on Night Sampling by 100-ft (30. 5-rn) Beach Seine during 1974 

Reqion 

Da te Y K T Z C H I P WP C W P K H P KG SG C S AL Total 

4/21 -5/ 4 NS* N S N S INS N S N S N S N S N S N S N S N S N S 

5/ 5-5/18 N S N S N S N S N S N S N S N S N S N S N*S N S N S 

5/19 -6/ 1 N S N S N S N S N S N S N S N S N S N S N S N S N S 

6/ 2 -6/15 N S N S N S N S N S N S N S N S N S N S N S N S N S 

6/16 -6/29 NS NS NS NS NS NS NS NS NS NS NS NS NS 

7/ 0-7/13 NS NS NS NS NS NS NS NS NS NS NS NS NS 

7/14 -7/27 NS NS NS NS NS NS ,NS NS NS NS NS NS NS 

7/28 -8/10 NS NS 0 7,899 0 0 NS NS NS NS NS NS 7,899 

(0)** (6,494) (0) (0) (6,494) 

8/11 -8/24 NS NS 0 1,975 0 0 NS NS NS NS NS NS 1,975 

(0) (1,049) (0) (0) (1,049) 

8/25 -9/ 7 NS NS NS 614 0 0 NS NS NS NS NS NS 614 

(614) (0) (0) (614) 

9/ 8-9/21 NS NS 0 1,418 0 0 NS NS NS NS NS NS 1,418 

(0) (960) (0) (0) (960) 

9/22-10/ 5 NS AS 0 3,072 0 0 NS NS NS NS NS NS 3,072 

(0) (2,361) (0) (0) (2,361)

*NS =no samples taken 
**Numbers in parentheses represent one standard error



B2I

POWER-PLANT REGION LOCATIONS

Plant 

Bowline 

Lovett 

Indian Point 

Roseton 

Dan skamme r

Site (River Mile) 

37 

41 

42 

65 

66

Region 
River Miles Kilometers 

37-43 50-69.  

35-47 56-75 

36-48. 58-77 

59-71 94 -114 

60-72 96-114

services group 
D-88



Table D-87

Standing 
[RM 14 -

Crop of Striped Bass Yolk-Sac Larvae in Hudson River Estuary 

140 (km 22 -224)] within Bowline, Lovett, Indian Point, Roseton 
and Danskammer Power-Plant Regions, Based on 

Ichthyoplankton Sampling during 1973

services groupD-89

Date* Bowline Lovett Indian Point Roseton Danskanmmer 

4/29- 455,860 547,783 511,912 193,675 185,352 

5/12 (63,411)* (74,398) (68,678) (86,014) (89,606) 

5/13- 15,553,712 15,125,677 13,953,293 6,323,761 6,417,181 

5/26 (6,107,465) (7,043,677) (6,362,803) (2,303,683) (2,475,160) 

5/27- 3,561,481 2,461,982 2,631,921 29,634,760 31,378,442 

6/ 9 (1,630,066) (1,229,170) (1,194,399) (16,9 37,235) (18,236,499) 

6/10- 19,675,363 24,646,668 24,989,666 20,257,303 18,115,490 

6/23 (10,7 20,77 3) (12,637,866) (11,948,037) (10,202,271) (9,279,219) 

62-0 0 0 0 0 
6/24- (0) (0) (0) (0) (0) 

78-0 0 0 0 0 

8/ 8- (0 (0) (0) (0) (0) 

8 5-0 0 0 0 0 

8/18 (0) (0) (0) (0)(0 

8/18I 

*Numbers in parentheses represent one standard error

Table D-86 

Standing Crop of Striped Bass Eggs in Hudson River Estuary ERM 14-140 

(km 22 -224)] within Bowline, Lovett, Indian Point, Roseton, and Danskammer 
Power-Plant Regions, Based on Ichthyoplankton Sampling during 1973 

Da te Bowl ine Lovett Indian Point Roseton Danskanniev 

4/29- 520,623 4,194,353 7,603,175 15,393,963 11,397,226 

5/12 (450,305)* (1,522,551) (2,850,329) (5,247,071) (3,819,641) 

5/13- 94,777,757 114,225,173 107,449,441 50,209,991 48,278,530 

5/26 (54,625,893) (63,722,962) (57,607,482) (17,105,852) (17,961,506) 

5/27- 1,117,008 1,726,991 2,029,773 4,494,764 4,203,984 

6/ 9 (686,335) (830,525) (844,625) (1,153,485) (1,060,562) 

6/10- 1,282,400 1,501.9512 1,362,437 71,253 68,230 

6/23 (694,670) (810,182) (731,822) (54,965) (56,666) 

0 0 0 0 0 
6/24- ()0)(0) (0) (0) 
7/ 7(0() 

6 0 0 0 0 
7/ 8- (0) (0) (0) (0) (0) 
7/21 

0 0 0 0 0 
7122- (0)(0(0()() 
8/ 4(0(0(0() 

0 0 0 0 0 
8/ 5' (0) (0) (0) (0) (0) 
8/18 

*Numbers in parentheses represent one standard error

F-1 0 

f



services group
D-90

f-I 0 
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Table D-88 

Standing Crop of Striped Bass Post Yolk-Sac Larvae in Hudson River Estuary 

[RM 14- 140 (km 22 -224)] within Bowline, Lovett, Indian Point, Roseton, and 

Danskammer Power-Plant Regions, Based on Ichthyoplankton Sampling during 1973 

Date Bowl ine Lovett Indian Point Roseton Danskarmner 

4/29- 0 0 0 00 

5/12 (O)* (0) (0) (0) (0) 

5/13- 337,966 155,429 145,887 40,263 35,896 

5/26 (184,643) (150,305) (135,931) (26,359) (25,951) 

5/27- 31,992 0 0 33,311 35,895 

6/ 9 (20,114) (0) (0) (28,974). (31,222) 

6/10- 16,699,980 22,368,703 23,351,311 15,585,738 12,511,207 

6/23 (9,382,340) (10,958,836) (9,954,013) (4.391,082) (4,391,489) 

6/24- 15,242,633 12,929,788 13,972,853 44,770,655 45,121,615 

7/ 7 (6,103,989) (4,616,784) (4,37 2,138) (27,628,809) (29,691,397) 

7/ 8-1,403,930 1,674,581 1,590,752 2,140,810 2,200,380 

8-2 (564,646) (658,368) (596,565) (776,326) (832,713) 

7/22- 246,846 286,160 259,395 197,083 211,099 

8/ 4 (157,087). (183,185) (165,455) (98,510) (106,138) 

8 5-0 0 0 0 0 

8/18 (0) (0) (0)(0() 

*Numbers in parentheses represent one standard error 

Table D-89 

Standing Crop of Juvenile Striped Bass in Hudson River Estuary ERM 14-140 

(km 22 -224)] within Bowline, Lovett, Indian Point, Roseton, and Danskammer 

Power-Plant Regions, Based on Ichthyoplankton Sampling during 1973 

Date Bowline Lovett Indian Point Roseton Danskammer 

4/29- 0 0 0 0 0 
5/12 (0)* (0) (0) (0) (0) 

5/13- 0 0 0 0 0 

5/26 (0) (0) (0) (0) (0) 

5/27- 0 0 0 0 0 

6/ 9 (0) (0) (0) (0) (0) 

6/10- 0 0 0 0 0 
6/23 (0) (0) (0) (0) (0) 

6/24- 85,591 226,844 339,970 513,612 369,642 
71 7 (52,458) (128,486) (228,973) (388,492) (258,108) 

71 8- 208,864 283,687 298,867 4,259,547 4,532,002 

7/21 (154,917) (181,126) (165,116) (2,757,381) (2,971,081) 

7/22- 239,722 285,874 264,896 280,350 292,988 

8/ 4 (193,988) (226,259) (204,422) (106,144) (114,045) 

8/ 5- 4,126,071 2,249,283 2,048,509 116,767 102,727 

8/18 (878,161) (522,841) (472,328) (35,670) (34,776) 

*Numbers in Parentheses represent one standard error



Table D -90 

Standing Crop of Juvenile Striped Bass in Hudson River Estuary [RM 12-153 (km 19-245)] 
within Bowline, Lovett, Indian Point, Roseton, and Danskammer 

Power-Plant Regions, Based on Beach-Seine Sampling during 1973 

6/17- 7/ 1- 7/15- i7/29- 8/12- 8/26- g/ 9- 9/23- 10/ 7- 10/21- 11/ 4- 11/18- 12/ 2
Region 6/30 7/14 7/28 1 8/11 8/25 9/ 8 9/22 10/ 6 10/20 11/13 11/17 12/ 1 12/15 

Bowline 310 720,579 552,179 1,181,163 1,353,025 752,746 .6,697,678 2,952,437 769,611 1,421,272 363,425 158,403 88,065 
(310)* (253,243) (170,891) (415,134) (535,219)(136,440)(2,248,220)(1,569,552)(204,040) (599,273) (104,433) (40,793) (37,482) 

Lovett 341 407,097 318,450 971,084 1,124,504 537,413 5,701,716 2,362,922 339,333 978,047 227,876 79,914 52,444 
(341) (50,251) (134,679) (421,182) (478,582)(113,194)(2,009,599)(1,3839011) (74,489) (514,175) (82,603) (20,257) (18,002) 

Indian Point 341 304,668 239,453 884,050 819,472 409,349 4,017,334 1,678,639 261,846 692,555 183,443 64,313 41,007, 
(341) (47,174) (95,247) (390,519) (333,379) (84,860)(1,397,630) (961,720) (55,017) (357,700) '(59,076) (15,808) (13,823) 

Roseton 0 59,968 124,136 297,488 89,383 74,169 59,432 38,254 25,726 15,942 3,848 11,946 0 
(0) (23,705) (37,705) (203,953) (28,808) (26,314) (30-,990) (14,171) (9,156) (8,242) (2,114) (10,859) (0) 

Danskarmmer 0 57,399 97,667 148,643 48,943 45,213 30,632 20,334 17,683 7,085 1,714 11,559 0 
(0) (23,420) (26,076) (90,966) (13,612) (15,273) (14,040) .(6,860) (7,659) (3,663) (939) (11,072) (0) 

*Numbrs in parentheses represen~t one standard error-

0

C 
V
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Table D-91

Percentage of Total Standing Crop (from Ichthyoplankton Sampling) of 
Striped Bass Eggs in Hudson River Estuary CRM 14-140 (km 22-224)] 

Below, Within, and Above Each Power-Plant Region during 1973

Date. Region Bowl ine Lovett Indian Point Roseton Danskammer 

4/29- Below 0 0.1 0.1 70.4 76.6 
5/12 Within 0.8 6.1 11.1 22.5 16.6 

Above 99.2- 93.8 88.8 7.1 6.8 

5/13- Below 0.5 3.2 7.2 63.8 65.6 
5/26 Within 35.1 42.3 39.8 18.6 17.9 

-Above 64.4 54.5 53.0 17.6 16.6 

5/27- Below 0.4 0..9 1.6 39.7 42.5 
6/ 9 Within 6.1 9.4 11.0 24.4 22.8 

Above 93.6 89.7 .87.4 36.0 34.7 

6/10- Below 0 5.3 13.3 92.2 92.6 
6/23 Within 70.8 82.9 75.2 3.9 3.8 

Above 29.2 11.8 11.5 3.9 3.7 

6/24- Below 0 0 0 0 0 
71/7 Within 0 0 0 0 0 

Above 0 0 0. 0 0 

7/ 8- below 0 0 0 0 0 
7/21 Within 0 0. 0 0 0 Above 0 0 0 0 0 

72-Below 0 0 0 0 0 
7/22- Within 0 0 0 0 0 

84Above 0 0 0 0 0 

Below 0 0 0 0 0 8/ 5- Within 0 0 0 0 0 
8/18 Above00000

0



0

Table D-92 

Percentagze ot Total- Standing Crop (from Ichthyoplankton Sampling) of 

Striped Bass Yolk-Sac Larvae in Hudson River Estuary rRM 14-140 (km 22-224)] 

Below, Within, and Above Each Power-Plant Region during 1973 

Date Region Bowl ine Lovett' Indian Point Roseton Danskammer 

4/29- Below 0 2.5 6.3 57.2 58.6 
5/12 Within 33.4 40.2 37.5 14.2 13.6 

Above 66.6 57.4 56.2 28.7 27.9 

5/13- Below 26.6 34.1 37.0 71.1 71.8 
5/26 Within 31.1 30.3 27.9 12.7 12.8 

Above 42.3 35.6 35.1 16.2 15.4 

5/27- Below 10.3 12.7 12.9 21:5 22.0 
6/ 9 Within 4.4 3.0 3.2 36.4 38.6 

Above 85.3 84.3 83.9 42.1 39.4 

6/10- Below 3.6 5.9 8.1 64.3 67.4 
6/23 Within 20.5 25.6 26.0 21.1 18.8 

Above 75.9 68.5 65.9 14.7 13.7 

6/24- Below 0 0 0 0 0 
7/ 7 Within 0 0 0 0 0 

Above 0 0 0 0 0 

7/ 8- Below 0 0 0 0 0 
7/21 Within 0 0 0 0 0 

Above 0 0 0 0 0 

7/22- Below 0 0 0 0 0 
8/ 4 Within 0 0 0 0 0 

Above 0 0 0 0 0 

8/ 5- Below 0 0 0 0 0 
8/18 Within 0O 0 0 0 0 

Above .0 0 0 0 0



Table D- 93

Percentage of Total Standing Crop (from Ichthyoplankton Sampling) of 

Striped Bass Post Yolk-Sac Larvae in Hudson River Estuary IIRM 14-140 (km 22-224)j 
Below, Within, and Above Each Power-Plant Region during 1973 

Date Region Bowl ine Lovett Indian Point Roseton Danskanmmerl 

4/29- Below 0 0 0 0 0 
5/12 Within 0 0 0 0 0 

Above 0 0 0 0 0 

5/13- Below 66.2 80.8 81.8 95.5 96.0 
5/26 Within 22.7 10.4 9.8 2.7 2.4 

Above 11.1 8.7 8.4 1.8 1.6 

5/27- Below 59.2 71.8 71.8 71.8 71.8 
6/ 9 Within 12.6 0 0 13.1 14.1 

Above 28.2 28.2 28.2 15.1 14.1 

6/10- Below 0.3 1.9 4.1 71.1 75.2 
6/23 Within 19.7 26.4 27.6 18.4 14.8 

Above 80.0 71.7 68.4 10.5 10.0 

6/24- Below 16.3 20.4 21.0 43.4 44.9 
7/ 7 Within 8.9 7.5 8.1 26.1 26.3 

Above 74.6 72.1 70.8 30.5 28.8 

7/ 8- Below 1.7 3.2 5.0 32.9 33.9 
7/21 Within 16.2 19.3 18.3 24.7 25.3 

Above 82.1 77.5 76.7 42.4 40.7 

7/22- Below 1.2 3.4 6.4 35.8 35.9 
8/ 4 Within 26.9 31.2 28.3 21.5 23.0 

Above 71.9 65.4 65.3 42.7 41.0 

8/ 5- Below 0 0 0 0 0 
8/18 Within 0 0 0 0 0 

Above 0 0 0 0 0



Table D-94

Percentage of Total Standing Crop (from Ichthyoplankton Sampling) of 
Juvenile Striped Bass in Hudson River Estuary [RM 14-140 (km 22-224)] 

Below, Within, and Above Each Power-Plant Region during 1973 

Date Regi on Bowl ine Lovett' Indian Point Roseton Danskanuner 

4/29- Below 0 0 0 0 0 
5/12 Within 0 0 0 0 0 

Above '0 0 0 0 0 

5/13- Below 10 0 0 0 0 
5/26 Within 10 0 0 0 0.  

Above 10 0 0 00 

5/27- Below .0 0 0 0 0 
6/ 9 Within 0 0 0 0 0 

Above 0 0 0 0 0 

6/10- Below 0 0 0 0 0: 
6/23 Within 0 0 0 0 0 

Above 0' 0 0 0 0 

6/24- Below 0 0.2 0.6 62.4 67.6 
7/ 7 Within 3.0 7.9 11.8 17.9 12.9 

Above 97.0 91.9 87.6 19.8 19.5 

7/ 8- Below 0 0.1 0.2 5.0 5.3 
7/21 Within 1.3 1.8 1.9 26.8 28.5 

Above 98.7 98.1 97.9 .68.2 66.2 

7/22- Below . 0 1.3 3.2 27.0 27.6 
8/ 4 Within 17.0 20.3 18.8 19.9 20.8 

Above 83.0 78.4 78.0 53.1- 51.6 

8/ 5- Below 67.6 82.9 84.3 98..8 98.9 
8/18 Within 26.8 14.6 13.3 0.8 0.7 

Above 5.6 2.5 2.4 0.5 0.4



Table D-95 

Percentage of Total Standing Crop (from Beach Seine Sampling) of 

Juvenile Striped Bass in Hudson River Estuary ERM 14-140 (km 22-224)] 

Below, Within, and Above Each Power-Plant Region during 1973 

Date Region Bowl ine Lovett Indian Point Roseton Danskaier 

6/17- Below 95.0 95.0 95.0 100.0 100.0 
6/30 Within 4.6 .5.0 5.0 0 0 

Above 0.5 0 0 0 0 

7/ 1- Below 38.1 61.7 69.3 93.0 93.3 
7/14 Within 53.3 30.1 22.5 4.4 4.2 

Above 8.6 8.2 8.2 2.6 2.5 

7/15- Below 41.2 55.6 60.7 84.6 86.3 
7/28 Within 33.5 19.3 14.5 7.5 5.9 

Above 25.3 25.1 24.8 7.9 7.8 

7/29- Below 23.2 32.8 35.9 81.3 86.6 
8/11 Within 41.8 34.4 31.3 10.5 5.3 

Above 35.1 .32.9 32.8 8.2 8.1 

8/12- Below 21.3 31.7 45.0 85.7 87.5 
8/25 Within 58.7 48.8 35.6 3.9 2.1 

Above 20.0 19.5 19.5 10.4 10.4 

8/26 Below 28.5 42.9 51.2 83.5 85.4 
9/ 8 Within 48.2 34.4 26.2 4.7 2.9 

Above £.j.3 22.? e. a 11. 11.7 

9/ 9- Below 11.7 24.0 44.6 97.1 97.5 
9/22 Within 81.3 69.2 48.7 0.7 0.4 

Above 7.0 6.9 6.7 2.2 2.2 

9/23- Below 16.8 31.5 48.7 96.5 96.9 
10/ 6 Within 72.9 58.3 41.4 0.9 0.5 

Above 10.3 10.2 9.9 2.6 2.6 

10/ 7- Below 51.4 76.1 80.6 98.3 98.7 
10/20 Within 43.5 19.2 14.8 1.5 1.0 

Above 5.1 4.7 4.6 0.3 0.3 

10/21- Below 30.4 50.9 64.1 98.6 99.0 
11/3 Within 65.3 44.9 31.8 0.7 0.3 

Above 4.4 4.2 4.1 0.7 0.7 

11/ 4- Below 39.4 60.8 67.6 97.7 98.0 
11/17 Within" 54.5 34.2 27.5 0.6 0.3 

Above 6.1 5.0 4.9 1.8 1.8 

11/18- Below 45.8 69.6 74.4 96.2 96.4 
121 1 Within 46.7 23.5 19.0 3.5 3.4 

Above 7.5 6.8 6.7 0.3 0.2 

121 2- Below 41.8 62.3 69.2 100.0 100.0 
12/15 Within 49.2 29.3 22.9 0 0 

Above 9.0 8.4 8.0 0 0

services groupD-96



Table D-98 

Standing Crop of White Perch Post Yolk-Sac Larvae in Hudson River Estuary 

[RM 14-140 (kmn 22-224)J within Bowline, Lovett, Indian Point, Roseton, and 

Danskammer Power-Plant Regions, Based on Ichthyoplankton Sampling during 1973 

Date Bowline Lovett Indian Point Roseton Danskaniner 

4/29-; 0 0 0 0 0 
5/12 (0)* (0) (0) (0) (0) 

5/13- 158,443 165,315 172,254 78,705 .53,592 
5/26 (128,176) (145,139) (135,708) (68,534) (44,917) 

5/27- 325,856 278,698 251,717 107,846 116,213 
6/ 9 (224,528) (251,457) (227,114) (81,487) (87,809) 

6/10- 295,667 371,006 362,934 5,387,312 5,767,403 
6/23 (194,187) (226,734) (205,667) (1,774,474) (1,911,884) 

6/24- 9,596,063 8,686,612 8,877,204 6,502.876 5,603,753 
7/ 7 (3,447,472) (3,897,340) (3,594,028) (2,448,007) (2,343,334) 

,7/ 8- 1,014,400 1,112,105 1,009,723 229,763 240,407 
7/21 (301:25N) (347,221) (313,650) (142,067) (152,845) 

7/22- 60 0 1,152 1,241 
8/ 4 (0) (0) (0) (19152) (1,241) 

8/ 5- 0 0 0 0 0 
8/18 (0) (0) (0) (0) (0) 

*Numbers in parentheses represent one standard error 

Table D-99 

Standing Crop of Juvenile White Perch in Hudson River Estuary 

LRM 14-140 (km 22-224) ] within Bowline, Lovett, Indian Point, Roseton, and 
Danskammer Power-Plant Regions, Based on Ichthyoplankton Sampling during 1973 

Date Bowl ine Lovett Indian Point Roseton Danskammer 

42-0 0 0 0 

4/12 (0)* (0) (0) (0) 

5/12

5/23- (0) (0) (0) (0) _ _ _ _ 

5/2600 

61-0 0 0 0 
5/27- (0) (0) (0) (0) 

62-0 0 0 0 
6/10- (0) (0) (0) (0) 

7/ 8- 115,524 4381138,701 324,224 336,861 

7/21 (85,941) (100,421) (91,347) (230,568) .(247,795) 

7/22- 50 8.04 72,456 79,485 88,635 76,402 

8/ 4 (27,061) (32,300) (31,548) (29,445) (24,591) 

8 5-668,780 541,591 517,539 121,269 92,061 
8/18 (184,543) (162,965) (148,604) (41,974) (29,633) 

8/18A 

*Nmbr in parentheses represent one standard error

services groupD-98



Table D- 96 

Standing Crop of White Perch Eggs in Hudson River Estuary ERM 14- 140 

(km 22 -224)] within Bowline, Lovett, Indian Point, Roseton, and Danskammer 

Power-Plant Regions, Based on Ichthyoplankton Sampling during 1973 

onte Bowline Lovett Indian Point Roseton Danskamue" 

4/29- 0 967 1,902 85,479 90,712 

5/12 (0)* (967) (1,902) (68,122) (73,353) 

5/13- 32,208 37,563 33,926 -103,838 111,895 

5/26 (32,208) (37,563) (33,926) (56,866) (61,278) 

5/27- 53,545 62,447 56,402 186,760 201,250 

6/ 9 (53,545) (62,447) (56,402) (98,552) (106,198) 

6/10- 52,359 88,396 108,904 92,926 60,584 

6/23 (52,359) (66,902) (77,013) (92,926) (60,584) 

6/24- 0 0 0 0 0 

7/ 7 (0) (0) (0) (0) (0) 

7/ 8- 0 0 0 0 0 

7/21 .(0) (0) (0) (0) (0) 

7/22- (0) (0) (0) (0) (0) 

8 5-0 0 0 0 0 

8/1 (0) (0) (0) (0) (0)

*Nmesin parentheses represent one standard error 

Table P-97 

Standing Crop of White Perch Yolk-Sac Larvae in Hudson River Estuary 

[RM 14- 140 (km 22 -224)] within Bowline, Lovett, Indian Point, Roseton,' and 

Danskammer Power-Plant Regions, Based on Ichthyoplankton Sampling during 1973 

Date Bowline Lovett Indian Point Roseton Danskammer 

4/29- 0 0 0 53,497 57,648 
5/12 (0)* (0) (0) (53,497) (57,648) 

5/13- 2,740,096 3,177,142 2,908,499 260,640 227,887 
5/26 (1,811,950) (2,113,071) (1,908,845) (89,839) (76,050) 

5/27- 150,602 140,354 126,767 608,881 656,121 
6/ 9 (92,517) (101,966) (92,095) (276,048) (297,465) 

6/10- 447,306 531,538 490,573 892,001 946,930 
6/23 (341,135) (397,972) (359,858) (835,609) (899,981) 

6/24- 0 0 0 12,001 12,933 
7/ 7 (0) (0) (0) (12,001) (12,933) 

7/ 8- 0 0 0 0 0 
7/21 '(0) (0) (0) (0) (0) 

7/22- .0 0 0 0 0 
8/ 4 (0) (0) (0) (0) (0) 

8/ 5- 0 0 0 0 0 
8/18 (0) (0) (0) (0) (0) 

*Nmbr in parentheses represest one standard error

services group
D-97

0
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Table D-100 

Standing Crop of Juvenile White Perch in Hudson River Estuary 

[RM 12-152 (km 19-245) J within Bowline, Lovett, Indian Point, Roseton, and 
Danskammer Power-Plant Regions, Based on Beach-Seine Sampling during 1973

6/17-, 7/ 1- 7/15- 7/29- 8/12- 8/26- 9/ 9- 9/23- 10/ 7- 10/21- 11/ 4- 11/18- 12/ 2
Pl ant 6/30 7/14 7/28 8/11 8/25 q/ 8 9/22 10/6 10/20 11/ 3 11/17 12/ 1 12/15 

Bowline 0 23,019 121,546 155,506 1,140,512 1,460,014 3,847,141 5,058,791 981,047 806,722, 147,655 4,387 0 
(0)* (14,221) (54,221) (40,368) (662,144) (504,889)(1,002,082)(1,896,926) (411,635) (397,090) (145,985) (2,284) (0) 

Lovett 0 22,579 55,100 59,180 967,543 741,207 3,263,774 3,594,882 387,694 577,152 132,641 4,827 0 
(0) (13,081) (42,981) (24,060) (593,392) (355,290) (898,669)(1,433,573) (193,939) (335,993). (130,805) (2,513) (0) 

Indian Point 0 18,908 48,603 48,950 699,395 526,634 2,377,855 2,560,150 304,039 416,215 94,046 6,130 1,915 
(0) (9,806) (30,599) (18,815) (414,278) (248,435) (630,928) (999,428) (140,928) (234,380) (90,957) (2,555) (1,754) 

Roseton 0 96,298 74,257 64,024 104,325 53,229 58,997 45;161 17,069 8,206 4,960 43,377 0 
(0) (74,340) (37,706) (24,852) (30,926) (17,776) (21,384) (14,116) (8,765) (4,060) (4,960) (40,994) (0) 

Danskaniner 0 98,293 72,165 59,345 80,894 33,156 29,033 27,154 8,211 5,053 2,204 44,276 0 
(0) (75,881) (38,347) (25,111) (27,984) (12,116) (9,789) (10,596) (4,021)- (2,393) (2,204) (41,843) (0) 

*Numbers in parentheses represent one standard error



Table D-101 

Percentage of Total Standing Crop (from Ichthyoplankton Sampling) of 
White Perch Eggs in Hudson River Estuary LRM 14- 140 (km 22-224)] 

Below, Within, and Above Each Power-Plant Region during 1973 

Date Region Bowline Lovett Indian Point Roseton Danskammer 

29 Apr Below 0 0 0 4.1 4.4 
12 May Within 0 0.3 0.6 27.0 28.6 

Above 100 99.7 99.4 68.9 67.0 

13 May- Below 0 0.2 0.4 2.8 2.8 
26 May Within 2.3 2.6 2.5 7.3 7.8 

Above 97.7 97.2 97.2 89.9 89.4 

27 May- Below 0 0 0.1 0.7 0.7 
9 Jun Within 0.5 0.6 0.6 1.9 2.0 

Above 99.5 99.3 99.3 97.5 97.3 

10 Jun- Below 0 0.5 1.0 50.9 54.8 
23 Jun Within 6.2 10.5 13.1 11.0 7.2 

Above 93.8 89.0 85.9 38.0 38.1 

24 Jun Below - - -- 

7 Jul Within ----

Above ----

8 Jul- Below - ---

21lJul Within - ---

Above - ---

22 Jul- Below - ---

4 Aug Within - ---

Above ---

5 Aug- Below ----

18 Aug Within ----

Above -----

D- 100 
services group
services groupD- 100
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Table D-102

Percentag e of Total Standing Crop (from Ichthyoplankton Sampling) of 
Larvae, in Hudson River Estuary [RM 14-140 (km 2-,224)]Below, 

Each Power-Plant Region during 1973

White Perch Yolk-Sac 
Within and Above

- 4 4 F F.

Indian Point

0 
0 

100 

12.0 
45.1 
42.9 

5.6 
3.6 

90.8 

0.6 
3.7 

95.7 

0 
0 

100 

0 
0 
0 

0 
0 
0 

0 
0 
0

Roseton

0 
21.3 
78.7 

63.5 
4.0 

32.4 

9.2 
17.5 
73.3 

5.1 
6.6 

88.3 

0 
8.6 

91.4 

0 
0 
0 

0 
0 
0 

.0 
0 
0

Danskanumi-

0 
23.0 

77.0 

64.2 
3.5 

32.3 

9.2 
18.8 
71.9 

5.2 
7.0 

87.8 

0 
9.3 

90.  

0 

0 

0 

0 

0 
0 
0

S

Regi on Bowl ine Lovett

4 * 4 4 1

Date

4/29
5/12 

5/13
5/26 

5/27
6/ 9 

6/10
6/23 

6/24
7/ 7 

7/ 8
7/21 

7/22
8/ 4 

8/ 5
8/18

Below 
.Within 
Above 

Bel ow 
Within 
Above 

Below 
Wi thin, 
Above 

Bel ow 
Wi thi n 
Above 

Below 
Within 
Above 

Below 
Within 
Above 

Below 
Within 
Above 

Below 
Within 
Above

0 
0 

1 00 

42.5 
54.0 

4.1 
4.3 

0 
3.3 

96.7 

0 
10 

100 

0 
0 

0 

0 
0 

0 

0 
0

0 

100 

7.3 
49.3 
43.4 

5.2 
4.0 

90.8 

0.2 
4.0 

95.8 

0 
0 

I10 

0 
0 
0 

0 
0 
0 

0 
0 
0

I i & i 4



Table D-103

Percentage of Total Standing Crop (from Ichthyoplankton Sampling) of 

White Perch Post Yolk-Sac Larvae in Hudson River Estuary [RM 14-140 (km 22-224)] 

Below, Within, and Above Each Power-Plant Region during 1973 

Date Regi on Bowl ine Lovett rndian Point Roseton Dan 

4/29- Below 0 0 0 0C 
5/12 Within 0 0 0 0 

Above 100 100 100 100 INC 

5/13- Below 14.9 18.9 20.1 57.5 5 
5/26 Within 14.2 14.8 15.5 7.1 1 

Above 70.9 66.3 64.4 35.43 

5/27- Below 19.3 24.3 25.5 37.4 3 
6/ 9 Within 15.4 13.2 11.9 5.1 

Above 65.3 62.6 62.6 57.55 

6/10- Below 0 0.1 0.3 3.5 
06/23 Within 1.4 1.8 1.8 26.3 2 

NAbove 98.6 98.1 98.0 70.2 6 

6/24- Below 28.0 35.0 36.5 76.1 7 
7/ 7 Within 19.2 17.3 17.7 13.01 

Above 52.8 47.7 45.8 11.0 iC 

7/ 8- Below 14.2 20.4 25.4 74.6 7 
7/21 Within 46.8 51.3 46.6 10.6 1V 

Above 39.0 28.2 28.0 14.8 11 

7122- Below 0 0 0 0 
8/ 4 Within 0 0 0 46.4 5( 

Above 100 100 100 53.6 5c 

*8/ 5- Below 0 0 0 0 
8/18 Within 0 0 0 0 

Above 0 0 0 0 

0L 

@2 
Ma______ ______



Table D -104 

Percentage of Total Standing Crop (from Ichthyoplankton Sampling) of 
Juvenile White Perch in Hudson River Estuary [RM. 14-140 (km 22-224)] 

Below, Within, and Above Each Power-Plant Region during 1973 

Date Region Bowl ine Lovett Indian Point Roseton Danskaw&e 

4/29- Below .0 0 .0 0 0 5/12 Within 0 0 000 
Above 0 000 

5/13- Below 0 0' 0 00 
5/26 Within 0 0 000 

Above 0 000 0 

5/27- Below 0 0 0 0 0 
6/ 9 Within 0 0 0 0 0 

Above 0 -0 .0 0 0 

6/10- Bel ow 0 0 0 0 0 
6/23. Within 0 0 0 0 0 

Above 0 0 .0 0 .0 

6/24- Bel ow 0 0 0 00 
7/ 7 Within 0 0 .0 0 0 

Above 0 0 0 0 0 

7/ 8- Below 0 0.9 2.1 25.5 26.6 
7/21 Within .11.4 14.2 13.7 .32.1 33. .3 

Above 88.6 85084.1 42.4 40.1 

7/22- Below 0 . . 452.  
84Wihn5,.2 7.5 8.2 9.1l 7.9 Above 94:.8 92.2 90.8 66.4 66.0 

8/ 5- Below 36.9 45.9 47.6 75.9 77.0 8/ .18 Within 23.1 18.7 17.8 4.2 3.2 Above 40:.0 35.4 34.5 '19.9 19.9



Table D- 105 

Percentage of Total Standing Crop (from Beach-Seine Sampling) of 
Juvenile White Perch in Hudson River Estuary [RM 14-140 (kmn 22-224)] 

Below, Within, and Above Each Power-Plant Region during 1973 

Date Region Bowl ine Lovett Indian Point Roseton Danskamner 

6/17- Below 0 0 0 0 .0 
6/30 Within 0 0 0 0 0 

Above 0 0 0 00 

7/ 1- Below 0 0.5 2.0 9.2 9.2 
7/14 Within 8.9 8.7 7.3 37.1 37.9 

Above 91.1 90.8 90.8 53.6 52.9 

7/15- Below 10.1 16.0 17.3 35.3 35.6 
7/28 Within 10.7 4.9 4.3 6.6 6.4 

Above 79.2 79.1 78.4 58.1 58.0 

7/29- Below 24.2 34.6 35.8 44.0 44.6 
8/11 Within 16.5 6.3 5.2 6.8 6.3 

Above 59.4 59.1 59.0 49.2 4.  

8/12- Below 7.9 15.8 27.8 63.0 64.1 
8/25 Within 50.5 42.8 31.0 4.6 3.6 

Above 41.7 -41.3 41.3 32.4 32.3 

8/26- Below 38.9 61.7 68.2 88.1 88.7 
9/ 8 Within 46.0 23.3 16.9 1.7 1.0 

Above 15.2 15.0 14.9 10.2 10.2 

9/ 9- Below 12.7 25.1 43.0 93.4 94.1 
9/22 Within 77.7 65.9 48.0 1.2 .0.6 

Above 9.6 9.0 - 9.0 5.4 5.-4 

92-Below 27.3 47.4 61.6 97.9931 
10/ 6 Within 68.8 48.9 34.8 0.6 0.4 

Above 3.9 3.7 3.6 1.4 1.4 

10/ 7- Below 51.1 79.3 83.2 99.1 99.5 
10/20 Within 44.8 17.7 13.9 0.8 0.4 

Above 3.4 3.0 2.9 0.1 0.1 

10/21- Below 26.6 45.6 58.9 97.0 97.3 
11/ 3' Within 65.7 47.0 33.9 0.7 0.4 

Above 7.7 7.3 7.2 2.3 2.3 

11/ 4- Below 1.8 9.6 30.1 93.4 94.8 
11/17 Within 75.7 68.0 48.2 2.5 1.1 

Above 22.4 22.3 21.7 4.0 4.0 

11/18- Below 0 0 0 38.3 38.3 
12/ 1 Within 5.7 6.3 8.0 56.5 57.7 

Above 94.3 93.7 92.0 5.1 3.9 

12/ 2- Below 2.9 2.9 2.9 100.0 100.0 
12/15 Within 0 0 5.1 0 0 

Above 97.1 97.1 92.0 0 0

services groupD- 104
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Table D- 106

Standing Crop of Atlantic.Tomcod Post Yolk-Sac Larvae in Hudson River Estuary 
[RM 14- 140 (km 22 -224)]3 within Bowline, Lovett, Indian Point, Roseton, and 

Danskammer Power-Plant Regions, Based on Ichthyoplankton Sampling during 1973 

Date Bowline Lovett Indian Point Roseton Danskaniier 

4/29- 928,154 * 860,135 788,654 37,686 24,570 

5/12 (58,802)* (22,939) (24,606) (2,3)(16,843) 

51 0 0 0 .0 0 
5/136 (0) (0) (0) (0) (0) 

5/2600 

61-0 0 0 0 0 
5/27- (0) (0) (0) (0) (0) 

62-0 0 0 0 0 
6/107 (0) (0) (0) (0) (0) 

0/8 0 0 0 0 
62-(0) (0) (0) (0) (0) 

7/27 

72-0 0 0 0 
7/ 8- (0). (0) (0) (0) (0).  

8 5-0 0 0 0 0 
8/15 (0) (0) (0) (0) (0) 

*Numbers in parentheses represent one standard error 

Table D-107 

Standing Crop of Juvenile Atlantic Tomcod in Hudson River Estuary 

[RM 14- 140 (km 22 -224)] within Bowline, Lovett, Indian Point, Roseton, and 
Danskammer Power-Plant Regions, Based on Ichthyoplankton Sampling during 1973 

Date Bowline Lovett Indian Point Roseton Danskanmmer 

4/29- 51,784,991 46,823,189 42,839,467. 2,632,372 2,089,335 

5/12 (18,772,004)* (21,537,002) (19,454,842) (754,726) (597,569) 

5/13- 33,196,930 15,582,145 14,617,174 2,738,813 2-,211,720'
5/26 (9,394,811) (5,895,539) (5,332,968) (679,128) (541,147) 

5/27- 3,585,788 4,065,896 4,502,956 2,985,451 2,086,740 

6/ 9 (2,841,151) (3,361,525) (3,282,407) (2,432,111) (1,590,388) 

6/10- .3,235,137 2,846,984 2,625,631 241,555 186,463 

6/23 (763,831) (883,512) (799,153) (108,286) (91,632) 

6/41,782,938 1,978,378 1,860,409 376,357 305,467 
6/24- (1,498,400) (1,740,494) (1,576,329) (244,225) (176,790) 

7/ 8-
47 1387  51,432 49,546 78,896 80,809 

8-2 (41,785) (48,611) (44,198) (69,714) (74,642) 

673,465 783,625 717,911 32,440 21,150 
7/22- (634,902) (740,464) (668,915) (26,110) (17,022) 
8/ 4 

.1,414,235 647,104 586,327 112,882 119,098 
8/ 5- (469,284) (403,875) (364,783) (106,991) (115,237) 
8/18 

*Numbers in parentheses represent one standard error

services groupD-105



Table D -108

Standing Crop of Ju-enile Atlantic Tomcod in Hudson River Estuary 
IIRM 12-153 (km 19 -2 4 5 ) ]within B owline, Lovett, Indian P oint, R os eton, and 

Danskammer Power-Plant Regions, Based on Beach-Seine Sampling during 1973

6/17- 7/ 1- 7/15- 7/29- 8/12- 8/26- 9/ 9- 9/23- 10/ 7- 10/21- 11/ 4- 11/18- 12/ 2

Plant 6/30 7/14 7/28 8/11 8/25 9/ 8 9/22 10/ 6 10/20 11/ 3 11/17 12/ 1 12/15 

Bowl ine 0 0 0 0 108,261 4,009 0 10,692 12,831 0 2,673 0 0 
(0)* (0) (0) (0) (95,360) (4,009) (0) (10,692) (9,352) (0) (2,673) (0) (0) 

Lovett 0 0 0 0 0 0 0 0 0 0 0 0 0 
(0) (0) (0) (0) (0) (0) (0) (0) (0) (0) (0) (0) (0) 

Indian Point 0 0 0 0 0 0 0 0 0 0 0 0 0 
(0) (0) (0) (0) (0) (0) (0) (0) (0) (0) (0) (0) (0) 

Roseton 0 0 0 0 0 0 0 0 0 0 0 0 0 
(0) (0) (0) (0) (0) (0) (0) (0) (0) (0) (0) (0) (0) 

Danskammer 0 0 0 0 0 0 0 0 0 0 0 0 0 
(0) (0) (0) (0) (0) (0) (0) (0) (0) (0) (0) (0) (0) 

*Numbers in parentheses represent one standard error



Table D-109 

Percentage of Total Standing Crop (from Ichthyoplankton Sampling) of 

Atlantic Tomcod Post Yolk-Sac Larvae in Hudson River Estuary [RM 14-140 (km 22-224)] 

Below, Within, and Above Each Power-Plant Region during 1973 

Date Region Bowl ine Lovett' Indian Point Roseton Danskammfer 

4/29- Below 42.3. 53.7 57.4 98.3 98.9 
5/12 Within 41.6 38.5 35.3 1.7 1.1 

Above 16.1 7.8 7.3 0 0 

5/13- Below 0 0 0 0 0 
5/26 Within '0 0. 0 0 0 

Above 0 0 0 00 

5/27- Below 0 0 0 .0 0 
6/ 9 Within 0 0 0 .0 0.  

Above 0 0 0 0 0 

6/10-- Below 0 00 0 0 
6/2 Within 0 0 0 0 0 

Above .0 0 0 0 0 

6/24- Below 0 0 0 0 0 
7/ 7 Within 0 0 0 0 0 

Above 0 0 0 0 0 

7/ 8- Below 0 0 0 0 0 
7/21 Within 0 0 0 0 0 

Above 0 0 0 0 0 

7/22- Below 0 0 0 0 0 
8/ 4 Within 0 0 0 0 0 

Above. 0 0 0 0' 0 

MA 
*8/ 5- Below 0 0 0 0 0 

8/18 Within 0 0 0 0 0 
oAbove 0O 0 0 0 0 

CO 

C



Table D-110

Percentage of Total Standing Crop (from Ichthyoplankton Sampling) of 
Juvenile Atlantic Tomcod in Hudson River Estuary [RM 14- 140 (km 22-224)] 

Below, Within, and Above Each Power-Plant Region during 1973

Reg i on Bowl ine Lovett Indian Point Roseton

I. I 4~ 4. 4. 9.

Bel ow 
Wi thi n 
Above 

Bel ow 
Wi thi n 
Above 

Bel ow 
Within 
Above 

Below 
Within 
Above 

Below 
Wi thi n 
Above 

Bel ow 
Wi thi n 
Above 

Below 
Within 
Above 

Bel ow 
Wi thi n 
Above

44.2 
40.2 
15.6 

67.0 
23.3 

9.7 

16.4 
16.2 
67.4 

44.9 
36.8 
18.3 

15.3 
39.8 
44.9 

9.7 
16.8 
73.5 

4.4 
64. 9 
30.7 

69.2 
24.1 

6.7

55.9 
36.3 

7.8 

81.9 
10.9 
7.2 

20.8 
18.4 
60.8 

56.5 
32.4 
11.1 

21.3 
44.1 
34.5 

12.8 
18.2 
68.9 

10.1 
75.5 
14.4 

84.6 
11.0 
4.4

59.3 
33.3 
7.4 

82.9 
10.2 
6.8 

22.2 
20.3 
57.4 

59.6 
29.9 
10.6 

25.4 
41.5 
33.1 

14.5 
17.6 
67 .9 

17.3 
69.2 
13.5 

85.6 
10.0 
4.4

I .1 i a

97. 1 
2.0 
0.8 

97 .2 
1.9 
0.8 

82.5 
13.5 
4.0 

96.0 
2.7 
1.3 

84.4 
8.4 
7.2 

43.7 
28.0 
28.3 

96.9 
3.1 
0 

96. 0 
1.9 
2.1

Dans kaniner

97.6 
1.6 
0.8 

97.7 
1.6 
0.8 

86.6 
9.4 
3.9 

96.7 
2.1 
1.2 

86.2 
6.8 
7.0 

44.9 
28.7 
26.4 

98.0 
2.0 
0 

96.0 
2.0 
2.0

Date

4/29
5/12 

5/13
5/26 

5/27 
6/ 9 

6/10
6/23 

6/24
7/ 7 

7/ 8
7/21 

7/22
8/ 4 

8/ 5
8/18

00 

I0 

C 
V

is 0



f 0 

Table D-111 

Percentage of Total Standing Crop (from Beach- Seine Sampling) of 
Juvenile Atlantic Tomcod in Hudson River Estuary LRM. 14- 140 (km 22-224)] 

Below, Within, and Above Each Power-Plant Region during 1973 

DATES Region BOWLINE LOVETT INDIAN POINT ROSETON DANSKAM4ER 

6/17- Below 0 0 0 0 0 
6/30 Within 0 00 .0 0 

Above 0 0 0 0 0 

7/ 1- Below 0 0 0 0 0 
7/14 Within 0 0 0 0 0 

Above 0 0 0 0 0 

7/15- Below 0 '0 0 0 0 
7/28 Within 0 0 0 0 0 

Above 0 0 0 0 0 

7/29- Below 0 0 0 0 0 
8/11 Within 0 0 0 0 0 

Above 0 0 0 0 0 

8/12- Below 65.4 100.0 100.0 100.0 100.0 
-8/25 Within 34.6 0 0 0 0 

Above 0 0 0 0 0 

8/26- Below 64.7 100 .0 100.0 100.0 100.0 
9/ 8 Within 35.3 0 0 - 0 0 

Above 0 0 U 0 0 

9/ 9- Below 0 . 0 0 0 0 
9/22 Within 0 0 0 0 0 

Above 0 0 0 0 0 

9/23- Below 64.7 100.0 100.0 100.0 100.0 
10/ 6 Within 35.3 0 0 0 0 

Above 0 0 0 0 0 

10/7- Below 64.7 100.0 100.0 100100.0 
10/20 Within 35.3 0 0 0 0 

Above 0 0 0 0 0 

10/21- Below 100.0 100.0 100.0 100.0 100.0 
11/ 3 Within 0 00 0 0 

Above'o 0 0 0. 0 

11/ 4- Below 64.7 100.0 100.0 100.0 100.0 
11/17 Within 35.3 0 0 0 0 

Above 0 0 0 0 0 

11/18- Below 0 0 0 0 0 
12/ 1 Within 0 0 0 0 0 

Above 0 .o 0 0 .0 

121/2- Below 0 0 0 0 0 
12/15 Within 0 0 0 0 0 

Above 0 0 0 0 0

D109services groupD- 109



F-1 0 

IK-1 IV

4/29
5/ 4 

5/ 6
5/11 

5/13
5/18 

5/15
5/18 

5/21
5/24 

5/23
5/29 

5/28
5/31 

5/30
6/ 5 

6/ 4
6/ 7 

6/10
6/14 

6/12
6/17 

6/17
6/23 

6/24
6/27 

7/1
7/5 

7/ 8
7/11 

7/15
7/18 

7/22
7/26 

7/29
8/ 2 

8/ 5
8/ 9 

8/12
8/15

0 
(0)* 

3,009,285 
(2,932,015) 

10,553,646 
(7,736,283) 

NS ** 

107,304,126 
(34,644,059) 

440,277 
(236,060) 

1 ,628,995 
(1,125,165) 

14,070 
(14,070) 

0 
(0) 

0 
(0) 

0 
(0) 

0 
(0) 

0 
(0) 

0 
(0) 

0 
(0) 

0 
(0) 

0 
(0) 

0 
(0) 

0 
(0) 

0 
(0)

98,269 
(22,650) 

9,317,952 
(4,382,545) 

10,666,771 
(6,891 ,135) 

168,394,200 
(149,526,1.2) 

121 ,445,036 
(33,818,864) 

736,407 
(347,094) 

1,593,597 
(974,991) 

135,026 
(57,061) 

68,356 
(35,434) 

3,014 
(3,014) 

80,962 
(80,962) 

3,542 
(3,542) 

2,219 
(2,219) 

0 
(U) 

0 
(0) 

0 
(0) 

0 
(0) 

0 
(0) 

0 
(0) 

0 
(0)

194,572 
(44,848) 

14,056,530 
(4,382,794) 

8,973,930 
(5,345,828) 

185,254,054 
(149,658,938) 

108,174,052 
(28,396,535) 

886,509 
(430,170) 

1 ,409,441 
(768,940) 

246,740 
(107,112) 

135~,346J 
(70,160) 

5,967 
(5,967) 

160,306 
(160,306) 

7,013 
(7,013) 

4,394 
(4,394) 

0 
(U) 

0 
(0) 

0 
(0) 

0 
(0) 

0 
(0) 

0 
(0) 

0 
(0)

105,827 
(73,459) 

0 
(0) 

713,575 
(504,692) 

15,982,144 
(9,178,371) 

5,955,483 
(1,967,230) 

332,920 
(205,101) 

2,479,437 
(1,247,702) 

4,625,602 
(3,825,019) 

290,923 
(189,733) 

0 
(0) 

56,610 
(43,386) 

393,058 
(393,058) 

16,000 
(16,000) 

0 
(0) 

0 
(0) 

0 
(0) 

0 
(0) 

0 
(0) 

0 
(0) 

0 
(0)

61 ,920 
(42,981) 

0 
(0) 

589,153 
(432,167) 

15,339,517 
(9,770,137) 

4,978,275 
(1 ,761 ,627) 

331 ,560 
(215,234) 

2,240,529 
(1,209,697) 

4,644,745 
(4,106,594) 

209,979 
(122,315) 

0 
(0) 

52,859 
(44,281) 

229,981 
(229,981) 

9,362 
(9,362) 

0 
(0) 

0 
(0) 

0 
(0) 

0' 
(0) 

0 
(0) 

0 
(0) 

0 
(0)

*Numbers in parentheses represent one standard error 
*,*NS = no samples taken

D-llO 
services group
services groupD-110

Table D-l112 

Standing Crop of Striped Bass Eggs within Each Powe r-Plant Region in 
Hudson River Estuary Based on Day or Night Sampling by 

Epibenthic Sled and Tucker Trawl during 1974 

Date "oline Lovett Indian Point Roseton Danskahi~r



Table D- 113 

Standing C rop of Striped Bass Yolk-Sac Larvae within Each Power-Plant 
Region in Hudson River Estuary Based on Day or Night Sampling by 

Epibenthic Sled and Tucker Trawl during 1974 

Da te Time* Bowl ine Lovett Indian Point Roseton Danskamuwr 

4-29- N 0 0 0 0 0 
5/ 4 (0)* (0) (0) (0) (0) 

5/ 6- N 156,484 712,555 1,181,630 0 0 
5/11 (146,919) (219,615) (219,629) (0) (0) 

5/13- N 1,072,970 1,207,899 1,13U.503 29,088 31,322 
5/18 (544,336) (801,939) (800,182) (29,088) (31,322) 

5/15- 0 NSt  39,474 78,158 241,802 153,579 
5/18 (3,7)(78,158) (166,759) (100,074) 

5/21- 0 29,836,100, 27,484,123 22,326,705 10,192,775 10,747,224 
5/24 (11,302,772) (9,858,161) (7,481,269) (5,087,498) (5,477,472) 

S/Z3-- N 4,121,935 3,237,834 3,024,148 6,688,695 6,086,182 
5/29 ( 1,098,676) (1,242,311) (1,165,894) (2,586,782) (2,454,814) 

5/28- N 24,919,330 24,640,132 21,251,188 64,'948,398 60,539,975 
5/31 ( 3,867,745) (3,454,906) (2,807,731) (24-055,003) (24,971,000) 

5/30- N 442,937 1,277,785 2,062,438 59,683,746 '56,186,199 
6/ 5 (179,480) (439,082) (821,734) (24,776,864) (23,081,630 

6/.4- 0 2,843,739 3,609,149 3711738,275,531 35,644,426 
6/ 7 (570,808) (712,741) (796,297) (14,831,740) (14,962,463) 

6/10- D 32,220,902 49,320,852 51,635,586 22,238,514 19,454,621 
6/14 (23,380,877) (34,858,563) (34,977,018) (7,280,365) (7,113,729) 

6/12- N 169,903 505,813 775,744 8,1931,598 8,939,324 
6/17 (126,437) (231,406) (344,727) (7,368,933) (7,878,081) 

6/17- N 1,749,398 3,005,058 3,405,277 210,348 131,050 
6/23 (1,121,050) (1,684,436) (1,709,949) (124,318) (74,201) 

6/24- N 451,314 625,970 613,437 164,370 96,174 
6/27 (152,227) (219,550) (217,826) (85,446) (49,995) 

7/ 1- N21,443 32,052 32,052 0 0 
7/ 5 (16,146) (24,135) (24,135) (0) (0) 

7/ 8- N 0 0 0 0 0 
7/11 (0) (0) (0) (0) (0) ______ 

7/15- N 0 0 0 0 0 
7/18 (0) (0) (0) (0) (0) 

7/22- N 0 0 0 0 0 
7/26 (0) (0) (0) (0) (0) 

7/29- N 0 0 0 0 0 
8/ 2. (0) (0) (0) (0) (0) 

8/ 5- N 0 0 0 0 0 
8/ 9 (0) (0) (0) (0) (0) 

8/12- A0 0 0 0 '0 
8/15 (0) (0) (0) (0) (0) 

*N night samples, 0D day samples 
**Num~bers in parentheses represent one standard error 
tNS - no samples

D-l1l 
services group
services groupD-111



F 0

Table D -114

Standing Crop of Striped Bass Post Yolk-Sac Larvae within Each Power-Plant 
Region in Hudson River Estuary Based on Day or Night Sampling by 

Epibenthic Sled and Tucker Trawl during 1974 

Date Bowl ine Lovett Indihan Point Roseton Danskanmmer

4/29
5/ 4 

5/ 6
5/11 

5/13
5/18 

5/15
5/18 

5/21
5/24 

5/23
5/29 

5/28
5/31 

5/30
6/ 5 

6/ 4
6/ 7 

6/10
6/14 

6/17

6/17

6/23 

6/24
6/27 

71/1
7/ 5 

7/ 8
7111 

7/15
7/18 

7/22
7/26 

8/ 5
8/ 9 

8/12
8/15

0 
(0)* 

0 
(0) 

42,817 
(0) 

NS ** 

431 ,061 
(189,304) 

710,437 
(241 ,258) 

11 084,616 
(1,315,486) 

57,589,550 
(3,896,661) 

29,902,660 
(9,188,737) 

86,823,271 
(33,609,632) 

16,391 ,5U0 
(6,494,890) 

56,838,377 
(9,779,083) 

30,471 ,193 
(3,647,376) 

5,11 9,842 
(1,873,860) 

4,091 ,041 
(1,342,783) 

0 
(0) 

39,195 
(39,195) 

0 
(0) 

0 
(0)

0 
(0) 

0 
(0) 

64,001 
(0) 

0 
(0) 

261 ,780 
(147,212) 

462,234 
(263,043) 

14,776,432 
(1,765,496) 

57,189,146 
(5,860,416) 

22,229,908 
(8,161 ,436) 

127,510,960 
(50,134,903) 

32,507,475 
10, 148 ,806) 

88,430,901 
(14,744,638) 

36,865,359 
(4,261,818) 

5,966,191 
(2,550,076) 

3,852,931 
(1,166,778) 

36,50.8 
(12,752) 

58,587 
(58,587) 

0 
(0) 

0 
(0)

0 
(0) 

0 
(0) 

64,001 
(0) 

0 
(0) 

194,194 
(109,205) 

400,326 
(245,618) 

15,367,957 
(2,210,003) 

49,722,556 
(6,371 ,473) 

20,997,981 
(7,040,391) 

129,740,771 
(50,205,721) 

*1 ,769,744 
(11 ,349,824 

94,477,817 
(15,148,456) 

35,380,382 
(3,958,362) 

5,535,360 
(2,493,586) 

3,266,612 
884,619) 

72,287 
(25,250) 

58,587 
(58,587) 

0 
(0) 

0 
(0)

*Numbers in parentheses 
**NS = no samples

represent one standard error

D112services group

0

0 
(0) 

0 
(0) 

0 
(0) 

41 ,026 
(31 ,395) 

0 
(0) 

41 ,080 
(41 ,080) 

3,895,556 
(2,608,013) 

12,649,262 
(2,780,390) 

10,304,358 
(3,505,295) 

27,701 ,044 
(7,407,699) 

65,910,224 
(17 ,086,893) 

79,274,200 
(25,834,350) 

25,915,934 
(4,157,445) 

3,344,478 
(744,007) 

1 ,376,333 
(371 ,519) 

1,862,113 
(582,083) 

16,546 
(12,306) 

20,159 
(20,159) 

0 
(0)

0 
(0) 

0 
(0) 

0 
(0) 

24,004 
(18,369) 

0 
(0) 

24,036 
(24,036) 

3,880,573 
(2,790,795) 

11,665,258 
(2,643,254) 

8,932,547 
(3,675,253) 

24,602,258 
(6,915,011) 

57 ,805 ,929 
(17,599,041) 

78,234,060 
(27,588,046) 

19,364,168 
(2,544,792) 

2,639,340 
(546,138) 

1,215,193 
(367,072) 

1,742,142 
(613,620) 

9,681 
(7,200) 

21 ,707 
(21 ,707) 

0 
(0)

D-112



Table D-ll5 

Standing Crop of Juvenile Striped Bass within Each Power-Plant Region in 
Hudson River Estuary Based on Day or Night Sampling by Epibenthic. Sled 

and Tucker Trawl during 1974 

[Date Bowl ine Lovett Indian Point Roseton Danskaniier

4/29
5/ 4 

5/ 6
5/11 

5/13
5/18 

5/15
5/1 8 

5/21
5/24 

5/2 3
5/29 

5/28 
5/31 

5/30 
6/ 5 

6/ 4
6/ 7 

6/14 

6/12
6/-17 

6/17 
6/23 

7/ 5 

7/11 

7/15
7/18k 

7122
7/26 

7/29
8/ 2 

8/ 5
8/ 9 

8/12
8/15

0 
(0 )* 

0 
(0) 

0 
(0) 

0 
(0) 

0 
(0) 

0 
(0) 

0 
(0) 

0 
(0) 

0 
W)4 
0 

(0) 

0 
(0) 

0 
(0) 

264,482 
(115,453) 

(633,519) 

1,096,202 
(328,918) 

1,085,107 
(308,468) 

3834,702 
(119,446) 

435,016 
(139,373) 

1,165,621 
(439,226)

0 
(0) 

0 
(0) 

0 
(0) 

0 
(0) 

0 
(0) 

0 
(0) 

0 
(0) 

0 
(0) 

0 
(0) 

0 
(0) 

0 
(0) 

0 
(0) 

207 ,873 
(102,803) 

1 ,U8b,9b4 
(521,398) 

693,006 
(221 ,535) 

526,050 
(152,722) 

293,047 
(101 ,868) 

333,584 
(126,570) 

1,068,113 
,(392,876)

0 
(0) 

0 
(0) 

0 
(0) 

0 
(0) 

0 
(0) 

0 
(0) 

0 
(0) 

0 
(0) 

0 
(0) 

0 
(0) 

0 
(0) 

0 
(0) 

183,383 
(87,408) 

3i26,216 
(387,275) 

528,950 
(165,429) 

444,933 
(136,531) 

251 ,727 
(87,748) 

270,265 
(108,340) 

846,330 
(306,191)

0 
(0) 

0 
(0) 

0 
(0) 

0 
(0) 

0 
(0) 

0 
(0) 

0 
(0) 

0 
(0) 

0 
(0) 

0 
(0) 

42,322 
(42,322) 

0 
(0) 

4,671 
(4,671), 

0 
(0) 

322,204 
(93,858) 

527,435 
(222,444) 

113,875 
(93,547) 

139,083 
(61 ,592) 

25,568 
(25,568)

0 
(0) 

0 
(0) 

0 
(0) 

0 
(0) 

0 
(0) 

0 
(0) 

0 
(0) 

0 
(0) 

0 
(0) 

0 
(0) 

45,573 
(45,573) 

0 
(0) 

2,733 
(2,733 

(01 

240,3 13 
(95,375) 

328,160 
(132,308) 

112,62 7 
(100,732) 

81 ,378 
(36,037) 

14,960 
(14,960

*Numbers in parentheses represent one standard error
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Standing Crop of 
[RM 12-153 (km

Table D- 116 

Juvenile Striped Bass within Each Power-Plant Region in Hudson River Estuary 
19-245)] Based on Daytime Sampling by 100-ft (30. 5-rn) Beach Seine during 1974

4/21- 5/ 5 5/19- 6/ 2- 6/16- 6/30- 7/14- 7/28- 8/11 8/25- 9/ 8- 9/22

Plant 5/ 4 5/18 6/ 1 6/15 6/29 7/13 7/27 8/10 8/24 9/ 7 9/21 l0/5 

Bowline 0 0 0 0 2,068 35,484 106,637 134,238 183,251 1,0619.16 1,152,826 753,245 

(0* (0) (0) (0) (2,068) (11,203) (22,822) (28,968) (35,316) (333,239) (343,370)(135,886) 

Lovett 0 0 0 0 1,853 21,157 74,248 109,768 119,296 485,564 577,884 523,551 

(0) (0) (0) (0) (1,853) .(8,551) (20,075) (25,399) (20,593) (78,643) (132,194)(113,876) 

Indian Point 0 0 0 0 1,623 18,416 65,012 91,197 108,078 391,064 .420,573 391,672 

(0) (0) (0) (0) (1,326) (7,646) (17,222) (18,333). 17,539 (61,332) (92,315) (82,650) 

Roseton 0 0 0 0 1,959 33,761 39,379 74,758 63,315 56,578 .12,411 12,223 

(0) (0) (0) (0) (1,490) (16,627) (11,482) (20,112) (14,952) (29,932) (5,248) (2,913) 

Danskanmmer 0 0 0 0 871 29,378 23,360 45,813 38,853 30,645 11,651 7,163 

(0) (0) (0) (0) (662) (15,768) (6,466) (11,825) (7,734) (13,567) (5,264) (1,825) 

*Numbers in parentheses represent one standard error

0 
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-Table D-7117.  

Percentage of Total Standing Crop (from Ichthyoplankton Sampling) of
Striped Bass Eggs in Hudson River Estuary Below, Within, and Above 

Power-Plant Regions during 1974.

Da te Region Bowline Lovett Indian Point Roseton Danskamuie

4/29
5/ 4 

5/ 6
5/11 

5/13
5/18 

5/21 
5/24 

5/23
5/29 

5/28
5/31 

5/30
6/ 5 

6/ 4
6/ 7 

6/10
6/14 

6/12
6/17 

6/17
6/23 

7/22
7/26 

7/29
8/ 2 

8/ 5
8/ 9 

8/12
8/15

Below 
Within 
Above 

Below 
Within 
Above 

Below 
Wi thi n 
Above 

Below 
Within 
Above 

Below 
Within 
Above 

Below 
Within 
Above 

Below 
Wi thi n 
Above 

Below 
Within 
Above 

Belwo 
Wi thi n 
Above 

Below 
Within 
Above 

Below 
Within 
Above 

Below 
Within 
Above 

Below 
Wi thi n 
Above 

Below 
Wi thi n 
Above 

Below 
Wi th in 
Above

0 
0 

100 

0 
5..7 

94.3 

0.1 
63.1 
36.7.  

0.1 
58.4 
41.5 

0.1 
0.9 

99.1 

0 
6.8 

93.2 

0 
0.1 

99.9 

0 
0 

100 

0 
0 

100 

0 
0 

100 

0 
0 

100 

0 
0 
0 

0 
0 
0 

0 
0 
0 

0 
0 
0

0 
8.4 

91 .6 

0 
17.6 
82.4 

7.2 
63.8 
29.0 

4.9 
66.1 
29.0 

0.1 
1.5 

98.4 

1.0 
6.7 

92.4 

0 
0.9 

99.1 

0 
4.7 

95.3 

0 
0.1 

99.9 

0 
9.0 

91.0 

0 
0.5 

99.5 

0 
0 
0 

0 
0 
0 

0 
0 
0 

0 
0 
0

11.7 
31.9 
56.4

D-115
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32.0 
54.3
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Table D-118 

Percentage of Total Standing Crop (from Ichthyoplankton Sampling) of 
Striped Bass Yolk-Sac Larvae in Hudson River Estuary Below, Within, and 

Above Power-Plant Regions during 1974 

Date Regi on Bowl ine Lovett Indian Point Roseton Danskammer 

4/29- Below 0 0 0 0 0 
5/4 Within 0 0 0 0 0 

Above 0 0 0 0 0 

5/ 6- Below 0 0 0 98.6 98.6 
5/11 Within 3.1 14.0 23.2 

Above 96.9 86.0 76.8 1.4 1.4 

5/13- Below 33.4 *40.6 44.3 96.5 96.5 
5/18 Within 47.6 * 53.6 50.2 1.3 1.4 

Above 19.0 5.8 5.5 2.2 2.1 

5/21- Below 5.5 13.3 21.8 59.4 59.7 
5/24 Within 48.8 44.9 36.5 16.7 17.6 

Above 45.8 41.8 41.7 24.0 22.8 

5/23- Below 11.5 17.0 18.0 35.8 39.0 
5/29 Within 13.9 10.9 10.2 22.5 20.5 

Above 74.6 72.1 71.9 41.7 40.5 

5/28- Below 1.3 3.6 6.3 33.2 38.2 
ir,/ 31 Within 15.8 15.6 13.5 41.2 38.4 

Above 82.9 80.7 80.2 25.6 23.4 

6/ 4- . Below 0.7 1.3 1.6 24.0 31.0 
6/ 7 Within 4.2 5.4 5.5 56.9 53.0 

Above 95.0 93.4 92.9 19.1 16.1 

5/30- Below 0 0.1 0.2 20.7 27.1 
6/ 5 Within 0.4 1.2 1.9 55.9 52.6 

Above 99.6 98.7 97.9 23.4 20.3 

6/10- Below 0 0.4 1.0 74.7 78.1 
6/14 Within 28.7 43.9 46.0 19.8 17.3 

Above 71.3 55.7 53.0 5.5 4.6 

6/12- Below 0 0 0.1 23.2 26.4 
6/17 Within 0.9 2.8 4.3 49.7 49.7 

Above 99.1 97.1 95.6 27.1 23.9 

6/17- Below .0.4 0.6 0.6 96.9 98.1 
6/23 Within 24.7 42.4 48.0 3.0 1.8 

Above 74.9 57.0 51.4 0.1 0.1 

7/22- Below 0 0 0 0 0 
7/26 Within 0 0 .0 .0 0 

Above 0 0 nl 0 

7/29- Below 0 0 0 0 0 
8/2 Within 0 0 0 0 0 

Above 0 0 0 0 0 

8/ 5- Below 0 0 0 0 0 
8/ 9 Within 0 0 0 0 0 

Above 0 0 0 0 0 

8/12- Below 0 0 0 0 0 
8/15 Within 0 0 0 0 0 

Above 0 0 0 0 0
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Table D-119 

Percentage of Total Standing C rop (from Ichthyoplankton Sampling) of 
Striped Bass Post Yolk-Sac Larvae in Hudson River Estuary Below, Within, 

and Above Power-Plant Regions during 1974 

Date Region Bowline Lovett Indian Point Roseton Danskamier 

4-29- Below 0 0 0 0 0 
5/ 4 Within 0 0 0 0 0 

Above 0 0 0 0 0 

5/ 6- Below 0 0 0 0 0 
5/11 Within 0 0 0 0 0 

Above 0 0 0 0 0 

5/13- Below 0 0 0 100 100 
5/18 Within 66.9 100 100 0 0 

Above 33.1 0 0 0 0 

5/21- Below 52.0 70.8 78.4 100 100 
5/24 Within 48.0 29.2 21.6 0 0 

Above 0 0 0 0 0 

5/23- Below 46.2 66.4 70.3 9 7.4 90.5 
5/29 Within 44.6 29.0 25.1 2.6 1.5 

Above 9.2 4.6 4.6 0 0 

5/28- Below 10.1 14.6 15.2 83.1 83.9 
5/31 Within 33.6 44.8 46.6 11.8 11.8 

Above 56.3 40.6 38.2 5.1 4.3 

5/30- Below 2.6 9.5 18.6 85.2 86.6 
6/ 5 Within 50.1 49.8 43.3 11.0 10.2 

Above 47.3 40.7 38.2 3.8 3.2 

6/ 4- Below 31.2 46.1 48.4 84.2 86.3 
6/ 7 Within 34.4 25.5 24.1 11.8 10.3 

Above 34.5 28.4 27.4 4.0 3.5 

6/10- Below 0.5 1.3 2.3 83.2 85.3 
6714 Within 40.5 59.5 60.6 12.9 11.5 

Above 59.0 39.2 37.2 3.8 3.2 

6/12- Below 0.1 0.2 0.5 52.6 56.6 
6/17 Within 5.9 11.7 15.1 23.8 20.9 

Above. 94.0 88.0 84.4 23.6 22.5 

6/17- Below 0.6 1.0 1.2 50.7 52.6 
6/23 Within 17.4 27.1 28.9 24.3 24.0 

Above 82.0 71.9 69.8 25.0 -- 23.5 

7/22- Below 0 0 0 17.9 19.7 
7/26 Within 9.8 14.7 14.7 4.2 2.4 

Above 90.2 85.3 85.3 77.9 77.9 

8/ 5- Below 0 0 0 0 0 
8/ 9 Within 0 0 0 71.6 77.1 

Above 100 100 100 28.4 22.9 

8/12- Below 0 0 0 -0 0 
8/15 Within 0 0 0 0 0 

Above 0 0 0 0 0
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Table D- 120 

Percentage of Total Standing Crop (from Ichthyoplankton Sampling) of 
Juvenile Striped Bass in Hudson River Estuary Below, Within, and Above 

Power-Plant Regions during 1974 

Date Region Bowl ine Lovett Indian Point Roseton Danskanmmer 

4/29- Below 0 0 0 0 0 
5/ 4 Within 0 0 0 0 0 

Above 0 0 0 0 0 

5/ 6- Below 0 0 0 0 0 
5/11 Within 0 0 0 0 0 

Above 0 0 0 0 0 

5/13- Below 0 0 0 0 0 
5/18 Within 0 0 0 0 0 

Above 0 0 0 0 0 

5/21- Below 0 0 0 0 0 
6/4Within 0 0 0 0 0 

Above 0 0 0 0 0 

5/23- Below 0 0 0 0 0 
5/29 Within 0 0 0 0 0 

Above 0 0 0 0 0 

5/28- Below 0 0 0 0 0 
5/31 Withi n 0 0 0 0 0 

Above 0 0 0 0 0 

5/30 Below 0 0 0 0 0 
6/ 5- Within 0 0 0 0 0 

Above 0 0 0 0 0 

6/ 4- Below 0 0 0 0 0 
6/ 7 Within 0 0 0 0 0 

Above 0 0 0 0 0 

6/10- Below 0 0 0 0 0 
6/14 Within 0 0 0 0 0 

Above 0 0 0 0 0 

6/12- Below 0 0 0 0 0 
6/17 Within 0 0 0 71.6 77.1 

Above 100 100 100 28.4 22.9 

6/17- Below 0 0 0 0 0 
6/23 Within 0 0 0 0 0 

Above 100 100 100 100 100 

7/22- Below 32.3 47.7 50.0 72.6 77.6 
7/26 Within 26.8 13.0 11.0 13.0 8.1 

Above 40.9 39.3 39.0 14.4 14.4 

7/29- Below 9.4 14.4 36.0 25.9 26.2 
8/ 2 Within 14.3 10.9 9.3 4.2 4.2 

Above 76.3 74.7 74.7 69.9 69.6 

8/ 5- Below 19.2 30.6 36.4 70.8 75.8 
8/ 9 Within 38.3 29.4 23.8 12.2 7.2 

Above 42.5 40.0 39.9 17.0 17.0 

8/12- Below 3.4 14.3 28.9 85.6 86.3 
8/15 Within 76.4 70.0 55.5 1.7 1.0 

Above 20.2 15.7 15.7 12.7 12.7
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Table D-121 

Percentage of Total Standing Crop (from Beach-Seine Sampling) of 
Juvenile Striped Bass in Hudson River Estuary Below, Withi n and Above 

Power-Plant Regions during 1974

Region

4/21
S/ 4 

5/ 5
5/18 

5/19
6/ 1 

6/ 2
6/l5 

6/16
6/29 

6/30
7/13 

7/14
7/27 

7/28
8/10 

8/11
8/24 

8/25
9/ 7

Bowl ine

Below 
Within 
Above 

Below 
Wi thin 
Above 

Below 
Within 
Above 

Below 
Within 
Above 

Below 
Within 
Above 

Below 
Within 
Above 

Below 
Wi thin 
Above 

Below 
Within 
Above 

Below 
Within 
Above 

Below 
Wi thi n 
Above 

Below___ 
Wi thin_ 
Above 

Below 
Wi thi n 
Above

9/ 8

9/22
10/5

Lovett 

0 
0 
0 

0 
0 
0 

0 
0 
0 

0 
0 
0 

1.6 
14.1 
84.2 

28.3 
14.4 
57.3 

21.2 
I U. e 

.62.6 

10.1 
15.7 
74.2 

31 .2 
18.6 
50.2 

67.2 
20. 1 
12.7

Indian Point Roseton

0 
0 

.0 

0 
0 
0 

0 
0 
0, 

14.9 
0 

53.7 
23.0 
23.3 

51.2 
8.6 

40.2 

39.6 
10.7 
49.7 

61 .2 
9.9 

28.9 

90.4 
2.3 
7.3

S-D- 119

Dans kanmer

0 
0* 
0 

0 
0 
0 

0 
0 
0' 

0 
0 
0 

93.4 
6.6 

.0 

57.0 
20.0 
23.0 

54.8 

40. 1 

43.8 
6.6 

49.7 

65.1 
6.1, 

28.9 

91.5 
1 .3 
7.3 

96.5 

2.9 

97.4 
0.6 
2.0
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Table D- 122 

Standing Crop of White Perch Eggs within Each Power-Plant Region in 
Hudson River Estuary Based on Day or Night Sampling by Epibenthic 

Sled and Tucker Trawl during 1974 

FDate Bowl ine Lovett Indian Point Roseton Danskatuner

4-29
5-4 

5-6
5-11 

5-13
5-18 

5-15
5-18 

5-21
5-24 

5-23
5-29 

5-28
5-31 

5-30
6-S 

6-4
6-7 

6-10
6-14 

6-12
6-17 

6-17
6-23 

6-24
6-27 

7-1
7-5 

7-22
7-26 

7-29
8-2 

8-5
8-9 

8-12
8-15

0~ 
(0)* 

16,723 
(10,876) 

1 ,470,365 
(516,560) 

NS* 

5,320,050 
(4,007,044) 

23,426,207 
(19,406,569) 

1,763,372 

176,793,638 
(111,551,980) 

5,702,197 
(3,182,656) 

114,414,485 
(103,324,738) 

11,394,979 
6,714,195) 

227,818 
(214,972) 

722,486 
(478,893) 

46,051 

0 
(0) 

0 
(0) 

0 
(0) 

0 
(0)

0 
(0) 

0 
(0) 

1,481,338 
(450,616) 

1,883,520 
(1,328,230) 

1,310,666 
(701 ,036) 

19,044,957 
(16,585,433) 

668,290 
(517,552) 

151 ,212,440 
(95,488,283) 

336,398 
(232,247) 

98,475,166 
(88,449,380) 

11,454,797 
(6,897,567) 

381 ,050 
(322,067) 

1,129,603 
(716,597) 

61,413 
(52,417) 

0 
(0) 

0 
(0) 

0 
(0) 

0 
(0)

0 
(0) 

0 
(0) 

1,311,127 
(371 ,173) 

3,729,371 
(2,629,896) 

1,112,584 
(601 ,489) 

14,207,448 
(12,303,538) 

724,679 
(512,4S?) 

112,375,284 

324,331 
(177,635) 

73,819,660 
(65,618,773) 

10 ,7 08 ,425 

(6,134,378) 

420,755 
(324,201) 

1,178,265 
(718,819) 

58,844 
(51,991) 

0 
(0) 

0 
(0) 

0 
(0) 

0 
(0)

0 
(0) 

20,661 
(20,661) 

3,135,405 
(1,799,498) 

2,182,668 
(1,774,306) 

366,343 
(162,056) 

2,376,936 
(1 ,880,880) 

9,593,581 
(7,370,317) 

3,2'12,371 
k2,133,350) 

2,910,776 
(1,807,131) 

5,276,549 
(5,276,549) 

2,973,114 
(2,869,726) 

257,998 
(132,613) 

432 . 385 
(57,882) 

92,138 
(92,138) 

0 
(0) 

0 
(0) 

0 
(0) 

0 
(0)

*Numbers in parentheses 
**NS = no samples taken

represent one standard error

services groupD-120

0

0 
(0).  

22,248 
(22,248) 

3,376,253 
(1 ,937,728) 

1 ,301 ,696 
(1,038,595) 

290,658 
(149,822) 

1,681,595 
(1,223,528) 

6,80,062 

3,559,135 
(2,297,182) 

3,063,097 
(1,942,476) 

5,681 ,870 
(5,681,870) 

1 ,760,398 
(1,679,531) 

158,684 
(78,883) 

282,407 
(60,627) 

99,216 
(99,216) 

0 
(0) 

0 
(0) 

0 
(0) 

0 
(0)



Table D- 123 

Standing Crop of White Perch Yolk-Sac Larvae within Each Power-Plant Region 

in Hudson River Estuary Based on Day, or Night Sampling by Epibenthic Sled 
and Tucker Trawl during 1974

Date Bowline

4-29
5- 4 

5-6
5-11 

5-13 
5-18 

5-15 
5-18 

5-21 
5-24 

5-23
5-29 

5-28
5-31 

5-30
6-5 

6-4
6-7 

6-10
6-14 

6-12
6-17 

6-17 
6-23 

6-24
6-27 

7-1
7-5 

7-8
7-11 

7-15
7-18 

7-22
7-26 

7-29
8-2 

8-5
8/9 

8-12
8-15

Lovett

0 0 
(0) (0) 

76.049 190,872 
(76,049) (0) 

411,039 339,101 
,289,570) (249,836) 

NS 2,504,759 
(2,337,114) 

23,388,917 15,313,967 
(4,708,147) (3,957,072)

2,964,216 
(586,223), 

3,472,652 
(1,240,135) 

53,796 
(38,704) 

1,483,146 
(443,870) 

10,384,346 
(4,077,757) 

746,518 
(517,124) 

872,750 
(413,841) 

792,679 
(685,719) 

826,804 
(479,479) 

5,564 
(5,564) 

0 
(0) 

0 
(0) 

0 
(0) 

0 
(0) 

0 
(0)

659,987 
(131 ,282) 

1,848,752 
(965,274) 

7 3,863 
(0-3,959) 

960,708 
(374,433) 

8,533,244 
(3,482,317) 

1,989,404 
(1,006,758) 

1,250,472 
(594,993) 

1,158,441 
(1,023,737) 

982, 217 
(534,957) 

8,318 
(8,318) 

0 
(0) 

0 
(0) 

0 
(0) 

0 
(0) 

0 
(0)

Indian Point

0 
(0) 

377,927 
1(0) 

262,865 
(187,648) 

2,669,338 
(2,337,973) 

12,249,081 
(2,992,434) 

607,045 
(145,872) 

1 ,411 ,574 
(717,998) 

112 ,389 
(94,311) 

808,544 
(315,497) 

6,577,058 
'(2,586,702) 

2,912,360 
(1 ,494,?31) 

1,284,518 
(594,805) 

1,149,296 
(1,023,461) 

90l3,395 
(486,332) 

8,318 
(8,318) 

0 
(0) 

0 
(0) 

0 
(0) 

0 
(0) 

0 
(0)

Roseton

0 
(0) 

0 
(0) 

622,430 
(298,889) 

1,692,292 
(398,211) 

12,030,810 
(4,257,154) 

695,183 
(315,851) 

2,445,523 

1 ,840,200 
(1 ,517,657), 

2,487,901 
(1,625,739) 

343,219 
(150,330) 

437 ,077 
(273,914) 

173,391 
(80,517) 

0 
(0) 

0 
(0) 

0 
(0) 

0 
(0) 

0 
(0) 

0 
(0) 

0 
(0) 

0 
(0)

Dans kanner

0 
(0) 

0 
(0) 

515,641 
(275,330) 

1,244,812 
(311 ,031) 

12,023,233 
(4,579,691) 

647,483 
(294,236) 

2,521 ,487 
(1 ,431,.657) 

1,950,278 
(1 ,634,076) 

1,664,777 
(1,000,914) 

359,024 
(160,710) 

295,208 
(175,931) 

136,828 
(70,745) 

0 
(0) 

0 

.0 

(0) 

0 
(0) 

0 
(0) 

0 
(0) 

0 
(0) 

0 
(0)

*Numbers in parentheses 
**NS = no samples taken

represent one standard error

services group
D-1.21



Table D- 124 

Standing Crop of White Perch Post Yolk-Sac Larvae within Each Power-Plant 
Region in Hudson River Estuary Based on Day or Night Sampling by Epibenthic 

Sled and Tucker Trawl during 1974

Lovett

4/29
5/ 4 

5/ 6
5/11 

5/13
5/18 

5/15 
5/18 

5/21
5/24 

5/2 3
5/29 

5/28
5/31 

5/30
6/ 5 

6/ 4
6/ 7 

6/14 

6/12
6/17 

6/17
6/23 

6/24
6/27 

71 1
7/ 5 

71 8
7/111 

7/15
7/18 

7122
7/26 

7/29
8/ 2 

8/ 5
8/ 9 

8/12
8/15

Date RosetonBowl ine Danskanrner

0 
(0) * 

0 
(0) 

209,063 
(109,659) 

NS S* 

8,020,816 
(934,605) 

5,648,974 
(986,338) 

7,468,427 
(612,033) 

2,033,430 
(809.189) 

15,296,847 
(4,447,895) 

C47,956,1346 
(11,394,621) 

18,695,238 
(5,509,397) 

52,407,667 
(10,253,240) 

47,701 ,191 
(7,806,008) 

5,033,869 
(1,500,217) 

3,246,18~4 
(644,416) 

256,430 
(95,025) 

47,204 
(41 ,114) 

0 
(0) 

0 
(0) 

0 
(0)

*Numbers in parentheses represent one standard error 
**NS =no samples

services groupD-122

0 
(0) 

0 
(0) 

87,166 
(70,871) 

1 ,091 ,095 
(567,080) 

3,335,063 
(897 ,826) 

1 323,694 
(422,220) 

5,959,713 
(335,421) 

3,199,191 
(1,288,439) 

9,747,561 
(2,914,138) 

60,605,248 
(16,491 ,522) 

30,871 ,256 
(8,627,.478) 

83,324,111 
(15,536,707) 

63,985,550 
(10,694,160) 

6,616,071 
(2,185,623) 

Z,9ZY,bUb 

(575,833) 

284,397 
(81 ,673) 

113,509 
(65,601) 

1,646 
(1,646) 

0 
(0)

rndian Point 

0 
(0) 

0 
(0) 

87,998 
(62,937) 

1,187,582 
(572,416) 

2,834,540 
(816,545) 

1,279,555 
(405,970) 

5,394,999 
(417,104) 

4,341 ,931 
(1,.803,956) 

8,917,334 
(2,864,263) 

58,521,471 
(16,425,822) 

36,084,044 
(9,685,210) 

89,817,268 
(16,177,651) 

62,143,294 
(10,490,9.11) 

6,373,208 
(2,173,617) 

(475,640) 

384,6 93 
(103,340) 

155,600 
(76,431) 

3,259 
(3,259) 

0 
(0)

0 
(0) 

0 
(0) 

46,268 
(33,782) 

199,503 
(125,898) 

2,133,575 
(322,909) 

3,164,846 
(553,322) 

17,702,573 
(7,543,043) 

9,329,687 
(1,479,893) 

37,276,007 
(7,021 ,967) 

66,354,557 
(16,628,393) 

86,418,280.  
(43,260,503) 

55,444,121 
(8,742,081) 

20,129,881 
(2,683,305) 

5,239,386 
(816,865) 

7 ,046,)1-2 
(1,681,704) 

1,272,964 
(319,530) 

448,071 
(142,918) 

82,500 
(42,319) 

99,401 
(87,733)

0 
(0) 

0 
(0) 

41 ,374 
(32,896) 

116,730 
(73,663) 

1,568,817 
(338,033) 

2,332,086 
(516,741) 

17,431 ,621 
(7,990,101) 

9,109,883 
(1,432,490) 

30,520,557 
(5,782,209) 

60,428,607 
(17,796,078) 

85,541 ,586 
(46,321,581) 

55,881 ,925 
(9,275,824) 

17,040,299 
(2,120,109) 

4,727,540 
(847,568) 

G,S-74,C19 
(1,739,963) 

1,139,091 
(325,407) 

417,709 
(149,461) 

83,373 
(44,449) 

100,854 
(93,786) 

0 
(0)



Table D- 125 

Standing Crop of Juvenile White Pe'rch within Each, Power-Plant Region in 
Hudson River Estuary Based on. Day or Night Samipling by Epibenthi 'c Sled 

and Tucker Trawl.during 1974 

Date Bowl ine Lovett - Indian- Point Roseton Danskamier 

4/29- 0 0 00 0 
5/ 4 (0)* (0) (0) (0) 

5/ 6- 0 0. 0. 0 0 
5/11 (0) (0) (0) (0) (0) 

5/13- 0 0 0 0 0 
5/18 (0) (0) (0) (0) - (0) 

5/15- NS** 0 0 0 0 
5/18 (0) (0) (0) (0) 

b121i- 0 0 0 0 0 
/24 (0) 110) (0) (0) (0) 

5/23- 0 0 0'' 0 0 
5/29 (0) (O). (0).() 0 

5/28- 0 0 0 0 - 0 
5/31 (0) (0) (0) (0) . (0) 

63-0 0 0 0 0 
6/ 5 (0) (0) .(0) (0) (0) 

6/ 4- 0 0 0 0 .0 

6/ 7 (0) (0) (0 (0) (0) 

6/10- 0 0 0 0 . 0 
0'/14 )J) %U () (6) 

6/12- 0 0 0 -L94 
01/(0) (0) (0) (32,947) (19,277) 

6/17- 6,~917 0 0 .0 0 
6/23 (6,917) (0) (0) (0) (0) 

G/24- 23,502 35,130 -35,130 0 0 
6/27 (23,502) (35,130) (35;130) (0) (0) 

7/ 1- 0 17,806 35,257 82,971 .48,546 
7/ 5 (0) (17,806) (35,257) (82,97-)--- -(48,546)- .  

7/ 8- 215,226 138,416 1065,314 0 0 
7u11 (93,871) (67,838) (50,786) (0). (0) 

7/15- 0 0 0 86,544 93,192 
7/18 (10) (0) (0) (86,544). (93,192) 

71/22- 13,762 0 0 315,079 339,282, 
7126 (13,762) (0) (0) .(176,762) (1,90,341) 

72-136,883 204,6W0 204 ,608h 251 ,560 270,88~4 
8/ 2 (l&22A2) 191 663) (191,663) (217,386) (234,085) 

L;/ 5- 0 0 0- 35,496 -32,079 
8/ 9 (0) (0) (0) (26,-176) (25,025) 

8/12- 0 0 0 237,316 225,751 
8/15 (0) (0) (0) (118,401) 120,541) 

*Numbers in parentheses represent one standard error.  
**NS = no samples taken

services group-,,D.-123



Table D- 126 

Standing Crop of Juvenile White Perch within Each Power-Plant Region in Hudson River Estuary 
[RM 12-153 (km 19-245)] Based on Daytime Sampling by 100-ft (30. 5-in) Beach Seine during 1974 

4/21- 5/ 5- 5/19- 6/ 2- 6/16- 6/30- 7/14- 7/28- 8/11- 8/25 9/ 8- 9/22 
Plant 5/ 4 5/18 6/ 1 .6/15 6/29 7/13 7/27 8/10 8/24 9/ 7 9/21 10/5 

Bowline 0 * 0 0 0 0 0 7,175 5,298 25,151 153,765 175,899 78,560
(0* (0) (0) (0) (0) (0) (6,700) (2,524) (9,633) (51,343) (54,331) (24,847) 

Lovett 0 0 0 0 0 0 542 1,417 23,258 144,562 160,932 61,964 
(0) (0) (0) (0) (0) (0) (542) (1,107) (10,344) (55,296) (53,037) (24,531 

Indian Point 0 0 0 0 0 55 607 1,627 23,879 135,514 136,607 58,526 
(0) (0) (0) (0) (0) (30) (543) (1,109) (10,348) (54,452) (46,302) (24,091) 

Roseton 0 0 0 0 0 40,124 4,617 65,367 81,898 66,243 23,897 27,544 
(0) (0) (0) (0) (0) (25,501) (1,755) (19,775) (20,362) (16,630) (10,873) (10,800) 

Danskammner 0 0 0 0 0 40,955 4,395 *54,228 69,074 46,439 18,801 20,029' 
(0) (0) (0) (0) (0) (26,029) (1,718) (15,506) (17,322) (12,667) (8,560) .(8,609) 

*Numbers in parentheses represent one standard error



Table D- 127 

Percentage of Total Standing Crop (from Ichthyopl;ankton Sampling) of 

White Perch Eggs in Hudson River-Estuary Below, Within, and Above Power
Plant Regions during 1974 

Date Region Bowline Lovett Indian Point Rosetoi lanskanrner 

4/29- Below 0 0 0 0 0 
5/4 Within 0 0 0 0 0 

Above 0 0 0 0 0 

5/ 6- Below 46.1 65.9 65.9 65.9 65.9 

5/11 Within 19.8 0 0 24.4 26.3 
Above 34.1 34.1 34.1 9-7 7.8 

5/13- Below 0.4 2.0 .121.2 ?1.2 

5/18 Within 11.6 11.7 103.4 24.8 26.7 

Above 88.0 86.3 t6. 54.0 5l2.1 

5/21- Below 8.3 11.9 12.1 13.2 13.3 

5/24 'Within 4.6 1.1 1.0 0.3 0.3 

Above 87.1 86.9 86.9 86.5 86.4 

5/23- Below 6.2 15.7 26.2 60.6 62.2 

5/29 Within 50.0 40.7 .30.3 5.1 3.6 

Above 43.7, 4S.V 43.4 34.3 34.2 

52-Below 1U.1 14.7 1,.i 4+L.4 2.  

5/31 Within 6.3 2.4 2.6 34.5 24.8 

Above 83.6 82.9 82.3 23.1 22.4 

5/30- Below 0.4 14.1 34.7 95.0 95.0 

6/ 5 Within 93.7 80.1 59.6 1.8 1.9 

Above 5.9 5.8 5.7 3.3 3.1 

6/ 4- Bel ow 36.2 51.9 52.1 54.7 54.9 

6/ 7 Wi thi n 16.5 1.0 0.9 8.4 8.8 

Above 47.3 47.2 47.0 36.9 36.3 

6/10- Below 0.5 10.3 24.8 69.5 69.5 

6/14 Within 66.6 57.3 43.0 3.1 3.3 

Above 32.9 32.4 32.2 27.4 27.2 

6/12- Below 10.3 18.0 23.1 87.5 91.6 

6/17 Within 38.1 38.3 35.8 9.9 5.9 

Above 51.6 43.7 41.1 2.5 2.5 

61- Below 0 0 0 67.2 74.5 

6/23 Within 16.4 27.5 30.3 18.6 11.4 
Above 03.6 72.5 69.7 14.2 14.1 

6/24- Bel ow 0 0 0 79.2 85.5 

6/27 Within 31.0 48.4 50.5 18.1 12.1 

Above 69.0 51 .6 49.5 2.7 2.4 

7/ 8- Below- - 0 0 0 0 0 _ 

7/11 Within 0 0 0 00 

Above 0 0 0 *0 0 

7/15- Below 0 0 0 0 0 
7/18 Within 0 0 0 0 0 

Above 0 0 .0 0 0 

7/22- Below 0 . 0 0 P 0 

7/26 Within 0 0 0 0 0 
Above 0 0 0 0 0 

7/29- Below 0 0 0 0 0 
8/ 2 Within 0 0 03 0 0 

Above 0 0 0 0 0 

8/ 5- Below 0 0 0 0 0 
8/ 9 Within 0 0 0 0 * 0 

Above 0 0 0 0 0 

8/12- Below 0 0 0 0 0 

8/15 Within 0 0 0 0 0 
Above 0 0 0 0 0

D-125 
services group

.. - D- 125 services group



Table D- 128 

Percentage of Total Standing Crop (from Ichthyoplankton Sampling) of 
White Perch Yolk-Sac Larvae in Hudson River Estuary Below, Within, and 

Above Power-Plant Regions during 1974 

Date Region Bowline Lovett Indian Point Roseton Danskanmmer 

4/29- Below 0 0 0 0 0 
5/ 4 Within 0 0 0 0 0 

Above 0 0 0 0 0 

5/ 6- Below 6.7 9.6 9.6 81 .8 81.8 
5/11 Within 2.9 7.2 14.3 0 0 

Above 90.4 83.2 76.1 18.2 18.2 

5/13- Below 7.3 11.4 14.9 38.6 44.7 
5/18 Within 19.3 15.9 12.3 29.2 . 24.2 

Above 73.4 72.8 72.8 32.2 31.1 

5/21- Below 14.7 23.0 26.1 41.2 41.9 
5/24 Within 21.6 14.1 11.3 11.1 11.1 

Above 63.7 62.8 62.6 47.7 47.0 

5/23- Below 19.0 27.4 27.3 32.1 32.4 
5/29 Within 10.3 2.3 2.1 2.4 2.2 

Above 7j. 7 76., 70.1 C5.1 65.31 

5/28- Below 5.1 7.8 8.6 11.6 11.8 
5/31 Within 5.7 3.0 2.3 4.0 4.1 

Above 89.2 89.1 89.1 84.4 84.1 

5/30- Below 0.3 0.4 0.5 3.3 3.5 
6/ 5 Within . 0.3 0.4 0.6 10.0 10.5 

Above 99.4 99.2 98.9 86.7 86.0 

6/ 4- Below 5.9 9.0 9.8 22.4 26.6 
6/ 7 Within 7.2 4.7 3.9 12.1 8.1 

Above 86.9 86.4 86.2 65.4 65.3 

6/10- Below 9.5 20.2 30.5 67.5 67.6 
6/14 Within 52.5 43.2 33.3 1.7 1.8 

Above 38.0 36.7 36.2 30.7 30.6 

6'/12- Below 0.3 0.4 0.4 29.0 29.4 
6/17 Within 2.0 5.3 7.8 1.2 0.8 

Above 97.7 94.3 91.8 69.8 69.8 

6/17- Below 1.2 2.6 3.9 74.6 76.1 
6/23 Within 31.8 45.6 46.9 6.3 5.0 

Above 67.0 51 .8 49.2 19.1 18.9 

7/22- Below 0 0 0 0 0 
7/26 Within 0 0 0 0 .  

Above 0 0 0 0 0 

7/29- Below- 0 0 0 0 0 
8/ 2 Within 0 0 0 0 0 

Above 0 0 0 0 0 

8/ 5- Below 0 0 0 0 0 
8/ 9 Within 0 0 0 0 0 

Above 0 0 0 0 0 

8/12- Below 0 0 0 0 0 
8/15 Within 0 0 0 0 0 

Above 0 0 0 0 0

services groupD-126



Table -D- 129 

Percentage of Total Standing Crop- (from- Ichthyoplankton Sampling) of 
White Perch Post Yolk-Sac Larvae in Hudson River Estuary Below, Within,

and Above

5/ 6
5/11 

5/13
5/18 

5/21
5/24 

5/2 3
5/29 

5/28
5/31 

5/30
6/ 5 

6/ 4
6/ 7 

6/10
6/14 

6/12
6/17 

6/17
6/23 

7122
7/26 

7/29
8/ 2 

8/ 5
8/ 9 

8/12-

Bowl ine

Below 
Wi thi n 
Above 

Below 
Wi thi n 
Above 

Below 
Wi thi n 
Above 

Below 
Wi thi n 
Above 

Below 
WI thi n 
Above 

Bel ow 
Wi thi n 
Above 

Below 
WI thi n 
Above 

BelIow 
Within 
Above 

Bel ow 
WI thi n 
Above 

Below 
Wi thi n 
Above 

Bel ow 
Wi thi n 

I-Above

Be low 
wi thi n 
Above 

Bel ow 
Within 
Above 

Bel ow 
Wi thinr 
Above

Power-Plant Regions during. 1974

Reg ion Indian Point

0 
0 
0 

42.7 
25.6 
31 .8 

46.3 
33.3 
20.4 

37.8 
18.1 
44.0 

D.O~ 
8.4 

86.6 

1 .9 
3.6 

94.4 

13.1 
12.5 
74.4 

0.4 
15.2 
84.4 

0 
4.4 

95.5 

0.3 
16.4 
83.4 

2.5 
0.6 

96.9 

0 
0 

100

RosetonLovett 

0 
0 
0 

59.9 
10.7 
29.5 

67.6 
13.8 
18.6 

52.8 
4.3 

42.9 

'.9 
6.7 

85.4 

3.0 
5.7 
91 .3 

19.3 
8.0 

72.8 

1 .3 
19.6 
79,1 

0.2 
7.3 

92.4 

0.5 
26.0 
73.5 

2.5 
1 .4 

96.0 

0 
0.1 

99.9 

0 
0 

100 

0 
0 
0

services groupD- 127

0 
0 
0 

62.0 
10.8 
27.2 

69.8 
11.8 
18.4 

53.2 
4.1 

42.7 

8.9 
6.1 

85.0 

3.3 
7.7 

89.0 

20.1 
7.3 

72.6 

2.5 
18.9 
78.6 

0.5 
8.6 

90.9 

0.7 
28.0 
71.3 

2.5 
1.9 

95.5 

0 
0.2 

99.8 

0 
0 

100 

0 
0 
0

Danskammer

32.6 
16.6 
50.8 

41.5 
30.5 
28.1 

30.9 
21 .4 
47.6 

24.5 
20.5 
55.0 

48.7 
17.3 
34.0 

10 .1 
5.6 

84.3 

1 .7 
5.5 

92.8 

5.2 
53.6 
41 .1

34.0 
16.2 
49.8 

48.1 
25.0 
26.9 

33.9 
19.5 
46.5 

26.0 
20.3 
53.7 

49.7 
17.4 
32.9 

10.7 
5.2 

84.0 

2.0 
5.6 

92.4 

8.1 
54.4 
37.5



Table D- 130 

Percentage of Total Standing Crop (from Ichthyoplankton Sampling) 
of Juvenile White Perch. in Hudson River Estuary Below, Within, and 

Above Power-Plant Regions -during 1974 

Da te Region Bowl ine Lovett Indian Point Roseton Danskamer 

4/29- Below 0 0 0 0 0 
5/4 Within 0 0 0 0 0 

Above 0 0 0 0 0 

5/ 6- Below 0 0 0 0 0 
5/11 Within 0 0 0 0 0 

Above 0 0 0 0 0 

5/13- Below 0 0 0 0 0 
5/18 Within 0 0 0 0 0 

Above 0 0 0 0 0 

5/21- Below 0 0 0 0 0 
5/24 Within 0 0 0 0 0 

Above 0 0 0 0 0 

5/23- Below 0 0 0 0 0 
5/29 Within 0 0 0 0 0 

Above 0 0 0 0 0 

5/28- Below 0 0 0 0 0 
5/31 Within 0 0 0 0 0 

Above 0 0 0 0 0 

5/30- Below 0 0 0 0 0 
6/5 Within 0 0 0 0 0 

Above 0 0 0 0 0 

6/ 4- Below 0 0 0 0 0 
6/7 Within 0 0 0 0 0 

Above 0 0 0 0 0 

6/10- Below 0 0 0 0 0 
6/14 Within 0 0 0 0 0 

Above 0 0 0 0 0 

6/12- Below 0 0 0 43.6 67.0 
6/17 Within 0 0 .0 56.4 .33.0 

Above 100 100 100 0 0 

A1-Below io 70 in M) 100 100 
6/23 Within 30.0 0 0 0 0 

Above .0 0 0 0 0 

7/22- Below 2.3 3.3 3.3 3.3 3.3 
7/26 Within 1.0 0 0 22.7 24.4 

Above 96.7 96.7 96.7 74.0 72.3 

7/29- Below 0 0 0 3.23.  
8/ 2 Within 2.2 3.2 3.2 4.0 4.3 

Above 97.8 96.8 96.8 92.8 92.5 

8/ 5- Below 0 0 0 0.8 1.3 
8/ 9 Within 0 0 0 3.1 2.8 

Above 100 100 100 96.1 95.9 

8/12- Below 0 0 0 2.6 4.0 
8/15 Within 0 0 0 13.1 12.5 

Above 100 100 100 84.3 83.6

services. groupD- 128



Percentage of 
White Perch in

Table D- 131 

Total Standing -Crop (from Beach-Seine Sampling) -of Juvenile 
Hudson River Estuary Below, Within, and Above Power.-Plant 

Regions during 1974

Date Region Bowline Lovett Indian Point ' Roseton Danskammer

4/21
5/ 4 

5/ 5
5/13 

5/19
6/ 1 

6/ 2
6/15 

6/16
6/29 

6/30
7/13 

7/14
7127 

7/23
8/10 

8/11
8/24 

8/2 5
9/ 7 

9/ 9
9/21 

9/22
10/5

Bel ow 
Within 
Above 

Be low 
Within 
Above 

Bel ow 
Within 
Above 

Below 
Wi thi n 
Above 

Below 
Wi thi n 
Above 

Below 
Wi thi n 
Above 

Below 
Within 
Above 

Below 
Within 
Above 

Below 
Within 
Above 

Below 
Wi thi n 
Above 

Below 
Wi thi n 
Above 

Below 
Wi thi n 
Above

0 
0 
0 

0 
0 
0 

0 
0 
0 

0 
0 
0 

0 

0 

100.0 

8.9 
5.2 

85.9 

1 .7 
1.2 

97. 1 

1.0 
3.1 

95.9 

3.5 
18.5 
78.0 

5.4 
41 .4 
53.2 

11 .5 
24.3 
64.2

0 
0 
0 

0 
0 
0 

0 
0 
0 

0 
0 
0 

0 
0 
0 

0 
0 

100.0 

13.7 
0.4 

85.9 

2.6 
0.3 

97.0 

1.4 
2.9 

95.7 

5.9 
17.4 
76.8 

10.6 
37.9 
51 .6 

18.0 
19.2 
62.8

services groupD-129

0 
0 
0 

0 
0 
0 

0 
0 
0 

0 
0 
0 

0 
0 
0 

0 
0.1 

99.9 

13.7 
0.4 

85A.8 

2.6 
0.4 

97.0 

1.4 
2.9 

95.6 

7.0 
16.3 
76.7 

16.5 
. .  

51 .4 

19.2 
18.1 
62.7

0 
0 
0 

0 
0 
0 

0 
0 
0 

0 
0 
0 

0 
0 
0 

1 .2 
46.5 
52.3 

15.6 
3.3 

81.1 

10.8 
14.3 
74.4 

10.2 
10.1 
79.7 

30.1 
8.0 

62.0 

55.6 
b.b 

38.8 

44.7 
8.5 

46.8

0 
0 
0 

0 
0 
0 

0 
0 
0 

0 
0 
0 

0 
0 
0 

1.2 
47.5 
51.3 

15.8 
3.2 

81.0 

13.5 
12.3 
74.2 

11.9 
8.5 

79.6 

32.5 
5.6 

61 .9 

56.9 
4.4 

38.7 

47.1 
6.2 

46.7



Table D-l132 

Standing Crop of Juvenile Atlantic Tomcod within Each Plant Region of 
Hudson River Estuary Based on Day or Night Sampling by Epibenthic Sled 

and Tucker Trawl during 1974

Date Bowline

4/29
6/ 4 

S/ 6
5/1l 

D/13

5/15
5/18 

5!'21 
5/24 

5/n,
5/29 

5/23
5/31 

5/30
6/ 5 

6/ 4
6/ 7 

6/10
/14' 

6/12
6/17 

6/17
6/2 3 

6/2 4
6 /127 

7/ 1
7/ 5 

71 6
7/11 

7/15
7/18 

7122
7/26 

7/29
8/ 2 

8/ 5
8/ 9 

6112
8/15

113,648,890* 
(55,821,.658) 

17,742,884 
7,043,261) 

42,443,663 

(7,073,639) 

12,895,,8'40 
,004,134) 

33,870, 6120 
(10,2621340) 

32,407 ,'70 
(6,349,146) 

36,40W,128 
(,5,394,829) 

22,405.650 
(M0,187,640) 

111 ,8El,749 
(57,545,888) 

22,085,301 
(6,067,316) 

34,468,576 
(6,709,739) 

10,585,669 
(4,108,570 

12,860,0 1 
(5,152 ,442) 

10,798,233 
(2,322,464) 

6,117,512 
(2,71 1,165) 

5,; 45 ,991 
(2,016,256) 

11 ,532,289 
(2,961 ,077) 

15,403,548

Lovett

130,875 
(58,729) 

2,266,978 
(1,231,324) 

7,370,051 
(4 ,877 ,65L3) 

202 ,243 
(85,203) 

7,723,46-
(5,332,613) 

(95a',599) 

24,313,91a 
(2,j'3 10,619) 

15,83 3,801 
!4,407,853) 

30,003,937 
(4,285,575) 

20,932,725 

80,091 ,459 
(51 ,226,088) 

15,940,595 
(6.634,091) 

26,215,330 
(6,292,638) 

8,633,190 
(3,485,327) 

5,926,281 
(1,970,301) 

9,127,049 

5,053,540 
(1,365,286) 

3b3A ,837 
(1.010,325) 

7,919,073 
(3,056,946) 

12,816,804 
(3,283,313)

Indian Point

106,013 
(46,425) 

1 ,831 .077 
(913,728) 

6,865,107 
(4,785,929) 

400,441 
!\168,7/03) 

6,210,72'3 
4,013,8b4) 

,242,2-4 
(746,404) 

23,0321,728 
(7,069,925) 

14,495,020 
(4,305,512) 

25,391 ,325 
(4,288,649) 

17,579,167 
(11 ,631 ,IuOi 

67,380,916 
(4;,153,29) 

13,633,745 
(5,029,216) 

24,632,45] 
(6,100,119) 

7,301,8107 
(2,633,241) 

5,839,947 
(1,.890,777) 

9,2 71 , N82 
(2,421 ,685) 

6,087,121 
(1 ,562,086) 

3,467,816 
(942,154) 

7,623,374 
(2,958,268) 

13,986,924 
(3,394,727)

*Numbers in parentheses represent one standard error 
**NS = no samples

services groupD- 130

Roseton

0 
(0) 

2283,612 
(215,647) 

626,410 
(332,392) 

205,407 
(135,821) 

224,.021 
(98,465) 

402 ,291 
(244994) 

1,111.167 
(722,296) 

571 .146 
(330,005) 

1,213,927 
(370,622) 

2,613,103 
(2,167,83-2) 

2,386,952 
(1,342,915) 

667,514 
(573,383-) 

7,987,602 
(1,401,998) 

3,249,181 
(698,731) 

1,312,265 
(446,008) 

3,740,759 
(1,112,255) 

1,366,104 
(561,.700) 

2,247,982 
(542,507) 

2,005,904 
(714,333) 

1,158,546 
(503,610)

Danskammler

0 
(0) 

239,594 
(231 .897) 

655,978 
(357,377) 

221 .186 
(146,255) 

179,683 
(71 .385) 

346,639 
(235,474) 

1,557,425 
(719,031) 

574,749 
(352,511) 

1,066,810 
(296,617) 

2,798,374 
(2,355,720) 

2,198,56b8 
(1,403,637) 

390,566 
(335,490) 

5,890,170 
(1,193,016) 

2,590,847 
(541 .767) 

1 .166,227 
(428,209) 

3,245,205 
862,719) 

916,988 
(339,934) 

1.845,831 
(474,766) 

1,448,493 
(465,714) 

947,177 
(381 671)

0



0

Table D-133 

Standing Crop of Juvenile Atlantic Tomcod within Each Power-Plant Region of Hudson River 
Estuary [RM 12-153 (km 19-245)] Based on Daytime Sampling by 100-ft (30.,5-rn) Beach Seine during 1974

5/ 5 5/19- 6/ 2- 6/16- 6/30- 7/14- 7/28- 8/11- .8/25- q/ 8- 9/22
Plant 5/ 4 5/18 6/ 1~ 6/15 6/29 7/13 7/27 

Bowl ine 0 14,033 48,750 304,309 103,291 777,927 83,771 
(0* (9,792) (22:0§2) (143,893) (52,865) (471,354) (34,577) 

Lovett 0 0 3,442 86,316 16,587 7,228 2,007 
(0) (0) (3,442) (73,500) (8,301) (5,142) (2,007)

8/10 8/24 9/ 7 9/21 10/5

8,017 13,060 3,720 
(3,351) (5,153) (2,870) 

1,860 6,284 1,151 
(1,547) (3,912) (1,151)

577 20,652 
(401 ) (11,416) 

635 9,803 
(441) (9,067)

2,393 60,797 
(2,393) (51,113)

Indian Point 

Roseton'

16,662 5,025 1,396 1,401 5,305 1,179 635 7,050 
(8,301) (3,575) (1,396) (1,105) (3,158) (1,152) (441) C6,329) 

0 0 0 0 0 0 0 0 
(0) (0) (0) (0) (0) (0) (0) (0)

Danskarnmer 0 
(0)

0 0 0 0 
(0) (0) (0) (0)

0 0 0 
(0) (0) (0)

*Numbers in Darentheses reoresent one standard error

4/21 -



Table D-134 _ 

Percentage -of Total Standing Crop (from Ichthyoplankton Sampling) 
of Juvenile Atlantic Tomcod in Hudson River Estuary Below, Within, and 

Above Power-Plant Regions during 1974

Date Region Bowline Lovett Indian Point

4/29
5/ 4 

5/ 6
5/11 

5/13
5/18 

5/2 1
5/24 

5/23
5/29 

5/28
5/31 

5/30
6/ 5 

6/ 4
6/ 7 

6/14 

6/12
6/17 

6/17
i6/ 23 

7/22
7/26 

7/29
8/ 2 

8/ 5
8/ 9 

8/12
8/15

Below 
Within 
Above 

Below 
Within 
Above 

Below 
Wi thi n 
Above 

Below 
Within 
Above 

Bel ow 
WI thin 
Above 

Below 
WI thi n 
Above 

Bel ow 
Within 
Above 

Below 
Wi thi n 
Above 

Bel ow 
Within 
Above 

Below 
WI thi n 
Above 

Below 
Within 
Above 

BelIow 
Within 
Above 

Below 
Wi thi n 
Above 

Bel ow 
Within 
Above 

Below 
Wi thi n 
Above

90.6 
9.4 
0 

86.2 
12.2 
1.6 

65.0 
32.3 
2.7 

73.9 
24.0 

2.2 

90.6 
7.9 
1 .5 

44.9 
39.4 
15.7 

62.0 
29.5 
8.5 

34.6 
51 .5 
13. 3 

13.5 
55.8 
30.7 

37.4 
54.1 
8.5 

62.4 
28.3 
9.2 

71 .0 
8.2 

20.7 

57.4 
16.5 
26.1 

62.7 
22.0 
15.3 

34.0 
29.1 
36.9

100 
0 
0 

96.9 
1.6 
1.5 

93.0 
5.6 
1.4 

88.4 
10.3 
1.4 

97.3 
1.5 
1.2 

63.1 
28.3 
8.6 

80.0 
14.4 
5.6 

49.1 
42.5 

3.5 

22.7 
52.1 
25.2 

57.6 
38. 7 
3.7 

73.0 
20.5 

6.6 

75.6 
6.8 

17.6 

65.6 
11 .1 
23.3 

73.6 
15.1 
11 .3 

48i.1 
24.2 
27.7

100 
0 
0 

97.3 
1 .3 
1.4 

93.4 
5.2 
1.3 

90.4 
8.3 
1.3 

97.5 
1.4 
1 .1 

65.? 
26.8 

8.0 

81 .7 
13.2 
5.1 

56.1 
35.9 

7.9 

32.8 
43.8 
23.4 

63.9 
32.6 

3.5 

76.5 
17.5 
6.0 

75.7 
8.2 

16.1 

66.8 
10.9 
22.2 

74.6 
14.5 
10.9 

26.4 
25.1

Rose ton Danskammer

100 
0 
0 

99.2 
0.2 
0.6 

98.9 
0.5 
0.6 

99.2 
0.3 
0.5

D-132

100 
0 
0 

99.2 
0.2 
0.6 

98.9 
0.5 
0.6 

99.3 
0.2 
0

0

services group



Table D- 135 

Percentage of Total Standing Crop (from Beach-Seine Sampling) of 

Juvenile Atlantic Tomcod in Hudson River Estuary Below, Within, and 
Above Power-Plant Regions during 1974

Date Region 

4/21- Below 
C/ 4 Within 

Above

5/ 5
5/18 

5/19
6/ 1 

6/ 2
6/15 

6/16
6/29 

6/30
7/13 

7/14
7/27 

7/28
8/10 

8/11
8/24 

8/2 5
9/ 7 

9/ 8
9/21 

9/22
110/ 5

Below 
Wi th in 
Above 

Below 
Wi th in 
Above 

Below 
Wi thi n 
Above 

Bel ow 
Wi thi n 
Above 

Below 
Wi thi n 
Above 

Bel ow 
Wi thi n 
Above 

Below 
Wi thi n 
Above 

Below 
Within 
Above 

Below 
Wi thi n 
Above 

Below 
Within 
Above 

Bel ow 
Wi thi n 
Above

Bowl ine 

0 
0 
0 

82.1 
17.9 
0 

90.3 
9.7 
0 

31 .2 
0 

91 .3 
8.5 
0.2 

67.7 
32.3 
0 

65.7 
34.3 
0 

61 .1 
38.3 
0.2 

53.4 
40.8 
0 .9 

53.0 
40.2 
6.8 

0 
90.9 
9.1 

46.9 
52.9 
0.2

Lovett 

0 
0 
0 

100.0 
0 
3 

99.3 
0.7 
0 

91 .? 
8.3 
0 

98.5 
1 .4 
0.1 

99.7 
0.3 
0 

99.2 

0 

91.0 
9.0 
0 

80.4 
19.6 
0 

81 .9 
12.5 
5.7 

0 
100.0 

0 

74.9 
25.1 
0

Indian Point 

0 
0 
0 

100.0 
0 
0 

99.5 
0.5 
0 

93.8 
6.2 
0 

98.5 
1.4 
0.1 

99 .8 
0.2 
0 

99.4 

0.6 
0 

93.2 
6.0 

0 

83.4 
16.6 
0 

81.9 
12.8 
5.4 

0 
100.0 

0 

82.0 
13.0 
0

Roseton

0 
.0 
0 

100.0 
0 
0 

100.0 
0 
0 

100.0 
0 
0 

100.0 
0 
0 

100.0 
0 
0 

100.0 
0 
0 

100.0 
0 
0 

100.0 
0 
0 

100.0 
0 
0 

0 
100.3 

0 

100.0 
0 
0

D- 133

Dans kamaer 

0 
-0 
0 

100.0 
0 
0 

100.0 
0 
0 

100.0 
0 
0 

100.0 
0 
0 

100.0 
0 
0 

100.0 
0 
0 

100.0 
0 
0 

100.0 
0 
0 

100.0 
0 
0 

0 
100.0 
0 

100.0 
0 
0

services group



Table D-136 

1973 White Perch Tag Recovery

L eng th 
Release Location at Recovery Location Direction.* Distance line 

Date Released Tirne Date Recovered of Trav eled at Velocity 
(R NI ) of (1973) (R\I) Mo% ernent (noi) Large (rot /, lay) 

Release (dlay.  

Apr '73 
10 40 18-i Apr11 3? D 1 1.00 
30 30 1731 M -, 16 65 U 26 .26 1.00 
10 40 M1 M'ily 35 311 D 1 45 0.03 
20 27 1871 M1.y 20 57 U 30 30 1.00 
24 53 110 Miay 1 4-2 D 10 71 1.43 

Nhfy -73 
8 30 115 \t) 0 40 U 1 1 1.00 
8 3q 114 May~ 9 40 U I 1 1.00 
35 33 12- tav 29 32 IN 0 4 0 
10 40 180 Miay I I 40 N 0 8 0 
4 -tO 161 'ito 14 4-2 U 1 10 0. 20 

O 43 158 NtI 3 4 39 D 4 13 0. 31 
40 40 ti7 Mao 35 30 D 1 3 0. 33 
4i t',4 'ito 18 40 D 1 11 0.09 

7 10 138 Mtay30 40 N 0 23 0 
7 40 180 "Iltv 15 40 N 3 8 0 
11 41 1 t,8 NI..i 19 25 D 16 8 3.00 
8 41 1 36 1 ri v0 4S N 7 1 7.00 
2 64 162 Meoo 13 30 D 2,5 11 21.27 
3 213 178 Mis1 32 2 D I 19~ 0.05 
9 57" 167 Mel,,a 54 D 3 O.A 6.00 
9 57 178 MItv 26 57 N 0 17 0 
ii 77 !58 Ms If D 10 3. 80 
14 13 166 \ii.,N 35 32 D 1 11 0.00 
18 o2 1"76 \I;" 21 52 N (3 7 0 
14 59 186 Mao 23 3(, D 23 8 3. 89 
16C 50 133 Mav 3' 50 N 0 IaJ 0 
16 58 133 Mt 11 5 D 1 5 0. 20 
it 58 13 Mta) 31 58 N 0 15 0 

31 57 108 Mt 31 58 U 1 10 0. 10 
21 57 10' Mayo 34 57 N 0 3 0

40 
309 

30 

30q 

40 
40 

40 
34 

38 
33 
30 

40 
30 

41 

30C 

38 

64 

3 5 
113 
63 
918 

-8 

313 
58 

40

J un 15 40 N 0 36 0 
J - 13 39 N 0 1o 0 
Junt 1 1 N 0 7 0 
Jun 13 311 N 1 0 
Jun311 40 N 0 2 1 0 
Jun C 3" D 1 1, 0. 07 
Jun326 40 N 0 47 0 
J Un 30 34 N 0 36 0 
Jon 10 313 D s 36 0.14 
Jun 19 34 U 1 35 0. 03 
Jun321 31) N 0 44 0 
Jun 20 40 N 0 30 0 
Jun Z? 30 N 0 49 0 
JunI 8 10 D 1 :Is 0. 04 
Juo t 3? -N 0 34 0 
Jun 13 3i. N 0 40 0 
Jun 5 14 L) 4 11 0. 36 
Jun 1 5,, U 1 17 0.06 
Jun 10 64 N 0 30 0 
., 124 1 40 0.1 

JunI 8 Ii N 0 38 0 
Jon 10 6-I G2 I ItC i0.06 
Junt26 40 D 58 36 3.2-'3 
Jun,5 59 U 1 7 0. 14 
JunI 1 08 N 0 16 0 
Jun 3 34 U, 1 30 0. 05 
Jun 9 58 N 0 34 0 
Jun 13 39 D 1 '' 0. 05

I)~ ~ = uasetefi potreani, '. It 0 elut

D- 134

May7 '73 
t0 
35 

3 5 

31 

10 

25 

35 

35 

8 

11 

16 

3 1 
'9 

16 
14
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Table D-136 (GContd)

Length 
Release Location at Recovery Location Direction* Distance Time 

Date Released Time Date Recovered of Traveled at Velocity 

(RM) of (1973) (RM) Movement (mi) Large (mi/day) 
Release (days) 

___________ (mm) ___ __ __ 

May 173 

31 58 107 Jun 8 58 N 0 8 0 

31 58 117 Jun 6 57 D 1 6 0.17 

31 40 135 Jun 14 40 N 0 14 0 

Z5 32 160 Jul 20 32 N 0 56 0 
30 40 151 Jul 5 40 N 0 36 0 

183 180 Jul 25. 66 D 17 85 0.20 

25 81 153 Jul 27 81 N 0 63 0 
16 54 182 Jul19 8 D 46 54 0.85 

18 -52 117 Jul 24 66 U 14 67 0.21 

23 36 131 Jul 13 35 D 1 51 0.02 

30 27 122 1Jul 15 27 N 0 146 0 

May 173 
3 60 184 Aug Z 59 D 1 91 0. 01 
14 59 155 Aug 2 59 N 0 80 0 

May '73 
8 39 149 Sep 12 39 N 0 127 0 
30 29 174 Sep 7 30 U 1 100 0.01 

May '73 
23 57 147 Octi1 42 D 15 131 0.15 
18 58 100 Oct 31 37 D 21 166 0.13 1 

May 
25/72 42 135 No' 1 52 U 10 14 0 
24/73 37 146 Nov 8 39 N 0 168 0 
4/73 39 196 Nov 13 33 D 6 193 0.03 
14/73 52 174 Nov 1 1 39 D 13 181 0.07 

Jun 173 
12 42 131 Jun 26 42 N 0 14 0 
12 42 130 Jun 13 42 N 0 1 0 
8 40 146 Jun 21 40 N 0 13 0 
8 39 132 Jun 8 40 U 1 0.5 2.00 
1 40 155 Jun 7 40 N 0 6 0 

1 40 120 Jun 14 40 N 0 13 0 
1 40 135 Jun 7 40 N 0 6 0 
14 40 172 Jun 26 40 N 0 12 0 
1 40 170 Jun 7 40 N 0 6 0 
14 40 186 Jun 22 40 N 0 8 0 
5 40 184 Jun 14 40 N 01 9 0 
5 40 196 Jun 22 40, N 0 17 0 
7 42 177 Jun 21 42 N 0 14 0 
7 42 161 Jun 29 42 N 0 22 0 
26 40 184 Jun 27 42 U 2 1 2.0 
8 57 142 Jun 28 37 D 20 20 1.00 
5 57 188 Jun 13 30 D Z.7 8 3.38 
7 58 188 Jun 11 41 D 17 4 4.25 
19-- 57 173 Jun 26 59 U 2 7 0. 29 
19 57 Z26 Jun 20 54 D 3 1 3.00 
6 58 173 Jun 9 41 D 17 3 5.67 

158 215 Jun 
7  

58 N 0 6 0 
1 .58 164 Jun 6 58 N 0 5 0 
4 58 152 Jun 7 58 N 3 3 0 
7 57 196 Jun 14 43 D 14 7 2.00 
1 58 122 Jun 4 58 N 0 3 0 
18 58 120 Jun 23 42 1 D 16 5 13.20 

Jun 173 
15 38 112 Jul 18 39 U 1 33 0.03 

137 165 Jul 26 41 U 4 55 0.07 
138 142 Jul 18 39 U 1 47 0.02 

6 59 194 Jul 3 57 D 2 27 0.07 
14 44 135 Jul 11 44 N 0 27 0 

Jun '73 
1 1 38 .160 Aug 22 38 N 0 82 0 

D =dowstramU = upstream, N = no movement

D- 135 services group



Table D-136 (Contd)

L ength 
Release Location at Recovery Location Direction* Distance Time 

Date Released Time Date Recovered of Traveled at Velocity 
(RM) of (1973) (RM) Movement (mi) Large (mi/day) 

Release (dlays) 

_____ _____ (mm) ___ __ 

Jun '73 
1 37 124 Sep 12 37 N 0 103 0 

137 120 Sept 
3  

37 *N 0 104 0 
1 37 166 Sep 13 37 N 0 104 0 
1 37 150 Sep 10 37 N 0 1 01 0 
4 54 182 Sep 18 37 D 17 106 0.16 

Jun '73 
8 40 127 Oct 13 38 D 2 127 0.02 

17 40 172 Oct 30 38 D 1 2 135 10.01 

Jun 173 
26 40 179 Nov 13 33 D 7 109 0.06 

Jul 173 
3 42 180 J ul 7 24 D 18 4 4.50 

20 34 179 Sep27 34 N 0 69 0 

Aug '73 
1 57 147 Oct 1 42 D 15 61 0.25 
24 42 180 Nov 7 39 D 3 75 0.04 

24 42 157 Nov 15 33 D 9 83 10. 11 

Sep '73 
7 84 1 80 Sep 

2
0 84 N 0 13 0 

7 84 19 Sep 20 84 N 0 13 0 
27 34 188 Nov 15 35 U 1 46 0.02 

Oct 
14/72 39 164 Aug 20 39 N 0 310 0 
30/73 38 122 Nov 12 38 N 0 13 0 
16 43 126 Nov 5 42 D 1 20 0.05 

30 38 1127 Nov 12 38 N 0 13 0 
30 38 135 Nov. 12 38 N 0 13' 0 
10 57 147 Not' 1 38 D 19 22 0.86 

25 40 154 Nov 12 40 N 0 18 0 
30 42 172 Nov 23 40 D 2 24 0.08 

12 40 210 Nov 12 32 D 8 31 0.26 

11 41 176 Nov 19 39 D 2 39 0.05 

15 32 177 Nov 12 32 N 0 28 0 
15 34 185 Nov 13 33 D 1 29 0.03 

30 38 176 Nov 12 38 N 0 13 0 
31 34 205 Nov24 34 N 0 24 0 
10 38 136 Novi1 38 N 0 22 0 
11 35 168 Nov 15 19 D 16 35 0.46 

14/72 37 140 Oct 25/73 38 U 1 376 0.003 

Oct 
31/73 43 160 Dec 10 35 D 8 40 0. 20 

30/73 38 164 Dec 3 38 N 0 34 0 
24/77? 38 129 Feb 22 42 U 4 121 0.03 

Nov 
1/73 38 135 Nov 12 38 N 0 11 0 
15/72 43 152 Mar 26 42 D 1 132 0.01 
1/72 36 135 Jun 12 34 D 2 223 0. 01 
1/73 42 132 Nov 13 42 N 0 12 0 
15 33 176 Nov 20 42 U 9 5 1 .80 
2 42 179 Nov 19 43 U 1 17 0.06 

2 42 189 No, 5 43 U 1 3 0. 33 
2 42 184 Nov 19 44 U 2 17 0.08 
1 40 160 Nov 12 40 N 0 11 0 
1/72 37 158 Dec 6 36 D 1 400 0.003 
1/72 37 152 Dec 6 36 D 1 400 0.003 
2/73 42 184 Dec 10 43 U 1 38 0.03 
19 44 184 Dec 10 43 D 1 21 0.05 

D = downstream, U =upstream. N =no movement

D- 136 services group



Table D-137 

Number of White Perch Fin-Clipped and Released" from 

November 1973 by Mark Region Type

August through

River Geographic Rgo 

Mile Region 1 2 3 4 Total 

12-23 Yonkers 224 0 0 0 224 

24-33 Tappan Zee 374 17 0 0 391 

34-38 Croton
Haverstraw Bays 4,881 111 0 0 4,992 

39-46 Indian Point 87 1,872 15 0 1,974.  

47-55 West Point 0 76 603 13 679 

56-61 Cornwall 0 7 376 4 387 

62-76 Poughkeepsie 0 0 48 275 323 

72-85 Hyde Park 0 0 0 118 118 

86-93 Kings ton 0 0 0 55 55 

94-106 Saugerties 0 0 0 213 213 

107-124 Catskill 0 0 0 119 119 

125-152 Albany 0 0 0 71 71 

9,546 

*Not corrected-for 14-day marking mortality; totals do not-include 
pelvic fin clips.  
t Mark region 1, RN 12-38 (km 19-61) 

Mark region 2, RN 39-46 (km 62-74) 
Mark region 3, RN 47-61 (km 75-99) 
Mark region 4, RN 62-153 (km 100-245)

D137services group
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Table D-138 

Number of Striped Bass Fin-Clipped and Released*C from August through 

November 1973 by Mark Region Type 

Region 
River Geographic 
Mile Region 1 2 3 4 Total 

12-23 Yonkers 764 23 0 0 787 

24-33 Tappan Zee 824 103 8 0 935 

34-38 Croton

Haverstraw Bays 4,471 660 0 0 5,131 

39-46 Indian Point 108 49065 3 0 4V176 

47-55 West Point 0 159 2,402 11 2,572 

56-61 Cornwall 0 12 353 6 371 

62-76 Poughkeepsie 0 0 10 109 119 

77-85 c Hyde Park 0 0 0 15 15 

86-93 Kingston 0 0 0 35 35 

94-106 Saugerties 0 0 0 20 20 

107-124 Catskill 0 0 0 165 165 

125-152 Albany 0 0 0 109 109 

14,435

*Not corrected for 14-day marking mortality.  
t Mark region 1, RM 12-38 (km 1 9-61) 

Mark region 2, RM 39-46 (km 62-74) 
Mark region 3, RM 47-61 (km 75-99) 
Mark region 4, RM 62-153 (km 100-245)

services group
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Table D-139 

1974 White Perch- Tag Recoveries 

Length at 
Location Time of Location Direction Distance Time at 

Release Released Release Recovery Recovered of Traveled Large Velocity 
Date (RN) (mm) Date (RN) Movement* (mi) (days) (mi/day) 

1973

Aug 24 42 
24 42 

Sep 20 84 
27 34 

Oct 22 34 
8 45 

10 41 
16 41 
16 31 

5 40 
11 35 
19 19 
16 31 
25 40 
26 34 
30 38 
30 37 
26 34 

Nov 15 34 
21 16 
15 33 
15 34 
19 39 
2 42 

19 40 
26 39 
15 33 
16 35 
15 33 

7 35 
19 40 
19 40 
16 38 
9 23 

14 34 
28 40 
19 40 
30 37 
28 39 
28 39 
15 33 

3 42 
26 43 
16 40 

Dec 7 39 
4 39 

14 42 
4 28

5/30/74 39 
7/25/74 39 

7/13/74 42 
7/23/74 42 

3/21/74 42 
6/ 6/74 48 
6/ 7/74 42 
6/ 8/74 35 
6/16/74 38 
6/18/74 40 
6/24/74 35 
7/ 2/74 20 
7/ 7/74 28 
8/ 8/74 42 
8/16/74 42 
6/ ?/74 38 
8/ 9/74 37 
9/11/74 42 

3/18/74 42 
5/12/74 32 
5/19/74 34 
5/19/74 72 
5/22/74 90 
5/24/74 43 
6/ 1/74 152 
6/ 4/74 37 
6/ 8/74 36 
6/ 8/74 39 
6/11/74 34 
6/11/74 39 
9/10/74 60 
9/ 5/74 42 
6/12/74 43 
6/19/74 42 
6/23/74 43 
7/ 1/74 36 
7/ 8/74 40 
8/ 7/74 41 
8/16/74 42 
8/21/74 42 
5/17/74 34 
5/29/74 43 
5/29/74 43 
7/18/74 43 

5/10/74 34 
5/19/74 57 
5/22/74 90 
9/3/74 42

3 279 0.01 
3 335 0.009 

42 297 0.73 
8 299 0.03 

8 149 0.05 
3 241 0.01 
1 240 0.004 
6 235 0.02 
7 243 0.03 
0 256 0 
0 256 0 
1 256 0.004 
3 264 0.01 
2 287 0.007 
8 294 0.03 
0-
0 283 0 
8 320 0.02 

8 122 0.06 
16 172 0.09 

1 185 0.005 
38 185 0.20 
51 194 0.26 

1 203 0.005 
L12 194 0.58 

2 190 0.01 
3 205 0.01 
4 204 0.02 
1 208 0.005 
4 216 0.02 

20 295 0.07 
2 290 0.007 
5 208 0.02 

19 222 0.08 
9 221 0.05 
4 215 0.02 
0 231 0 
4 250 0.02 
3 261 0.01 
3 266 0.01 
1 183 0.005 
1 207 0.005 
0 184 0 
3 245 0.01 

5 154 0.03 
18 166 0.11 

48 159 0.30 
14 273 0.05

*fJ = upstream; D = downstream; N = no net movement
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Table D-139 (Contd) 

Length at 
Location Time of Location Direction Distance Time at 

Release Released Release Recovery Recovered of Traveled Large Velocity 

Date (RN) (mm) Date (mn) Movement* (mi) (days) (mi/day) 

1974

Apr 18 
23 
29 
19 
24 
9 
29 
23 
22 
23 

5, 
17 
16 
25 
22 
26 
22 
9 
4 

30 
8 
8 

16 
29 
24 

May 8 
7 

23 
30 
17 
13 
16 
21 
2 
16 
29 

7 
31 
15 
23 
8 

16 
24 
23 
17 

7 
30 

Jun 1 
7 
8 
1 
5 

10 
10 
5 
1 
7 
3 
8

4/18/74 
5/10/74 
5/18/74 
5/25/74 
5/25/74 
5/27/74 
6/ 1/74 
6/ 3/74 
6/ 3/74 
6/ 4/74 
6/ 4/74 
6/ 8/74 
6/ 8/74 
6/13/74 
6/26/74 
9/11/74 
7/ 6/74 
7/14/74 
7/20/74 
7/22/74 
8/15/74 
6/ ?/74 
7/ ?/74 
7/ ?/74 
9/20/74 

5/24/ 74 
5/30/74 
6/ 6/74 
6/ 7/74 
6/ 8/74 
6/ 8/74 
6/ 8/74 
6/11/74 
6/17/74 
6/18/74 
6/19/74 
6/21/74 
7/ ?/74 
7/ 4/74 
7/12/74 
8/13/74 
8/ 6/74 
8/ 8/74 
7/14/74 
7/28/74 
8/ 9/74 
9/25/74 

6/ 3/74 
6/ 8/74.  
6/12/74 
6/14/74 
6/14/74 
6/14/74 
6/15/74 
6/25/74 
6/26/74 
7/ 1/74 
7/ 9/74 
7/10/74

0 
3 
0 

48 
48 
39 

2 
3 

27 
0 
7 

47 
0 
2 
1 

0 
24 

0.  
17 
76 

0 
0 

.1 
41 
0 
3 
10 
0 
0 
1 
5 
2 
2 
1 
3 
0 

14 
17 
18 
2 
0 
2 
5 

48 

3 
0 

20 
3 

15 
3 

15 
0 
3 
1 
1 
9

0 
17 
19 
36 
31 
48, 
33 
41 
42 
42 
60 
52 
54 
49 
65 

138 
75 
96 

107 
83 

129 

149 

16 
23 
14 
8 
21 
25 
24 
21 
46 
33 
21 
45 

50 
5D 
97 
82 
76 
51 
72 
94 

118 

2 
1 
4 

13 
9 
4 
5 

20 
25 
24 
36 
33

0 
0.18 
0 
1.33 
1.55 
0.81 
0.03 
0.02 
0.05 
0.07 
0.45 
0 
0.13 
0.96 
0 
0.01 
0.01 
0.02 
0 
0.29 
0 

0 

0.06 
0.78 
0 
0.38 
0.48 
0 
0 
0.05 
0.11 
0.06 
0.09 
0.02 

0 
0.28 
0.18 
0.22 
0.03 
0 
0.03 
0.05 
0.41 

1.50 
0 
5.0 
0.23 
1.67 
0.75 
3.0 
0 
0.12 
0.04 
0.03 
0.27

*13 = upstream: D = downstream; N = xio net movement
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Table D -140 

1974 Atlantic Tomcod Tag Recoveries

Length at 
Location Time of Location Direction Distance Time at 

Release Re'lr&sed Release Recovery Recovered of Traveled Large Velocity 
Date (RN) (mm) Date (RN) Movement* (mi) (days) (mi/day) 

1974 

Jaqn 21 173 1/24/74 42 U 1 3 0.33 

30 41 240 1/31/74 41 N 0 1 0 

31 41 239 2/ 1/74 .41 N 0 1 .0 

31 41 235 4/30/74 12 D 29 89 0.32 

Feb 1 41 218 21/74 41 N C 0.5 01 

* 8 41 204 3/25/74 3 D 38 45 0.84 

-U upstream; D =downstream; N h o net movement,



Table D- 141 

Mean Flowmeter Readings (Volume Strained) and Associated 95% 
Confidence Interval for 18 Sampling Periods during 

1973 Ichthyoplankton Survey 

Epibenthic Sled Tucker Trawl 

-Sampling Period n" n r 

1 49 216 19 419 
2 71 225. 52 466 
3 39 1 78 24 342 
4 60 247 37 386 
5 32 316 23 480 
6 37 350 32 445 
7 42 225 41 443 

8 25 262 2 923 
9 34 293 20- 409 

10 .27 255 24 333 
11 41 433 38 645 
12 49 263 51 797 
13 38 247 53 1102 
14 44 206 51 494 
15 37 212 54 516 
16 42 524 50 882 
17 98 122 49 653 
18 163 307 64 616 

Overall Mean Volume 271 575 

±t(60.05) SE ±46 ±110 

'= subsample size 

t- 3 v = mean volume sampled (m
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Table D- 142 
2 

Extent of Shore-Zone Area (m ) from 0 to 10 ft (3 m) Deep in 12 
Geographical Regions of Hudson River Estuary Used To Calculate 

1973 and 1974 Standing-Crop Estimates from Beach-Seine Catches 

Shore -Zone Surface 

Geographical Region River Mile* Area n3 

Yonkers 14-23 (22-37) 2,902,000 

Tappan Zee 24-33 (38-53). 20,446, 000 

Croton-Haverstraw 34-38 (54-61) 12,101,000 

Indian Point 39-46 (62-74) 4,1147, 000 

West Point 47-55 (75-88) 1,186,000 

Cornwall 56- 61 (89-98) 4, 793,000 

Poughkeepsie 62-76 (99-122) 3,193,000 

Hyde Park 7-5(123-136) 558,000 

Kingston -86-93 (137-149) 3,874,000 

Sauge rtie s 94-106 (150-170) 7,900,000 

Catskill 107-124 (171-198) 8 ,854,000 

Albany 125-152 (199 -224) 6,114,0010 

Total 14-152 (22-224) 78,068,000 

*Numbe rs in parentheses indicate kilometers.
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Table D- 143 

Lateral Distribution of Striped Bass Juveniles Based on Night Sampling 
by Epibenthic Sled or Tucker Trawl and Day Sampling by 

100-Ft (30. 5-rn) Beach Seine, Hudson River Estuary 
EiRM 12-153 (km 19-245)], 1974 

Epibenthic Sled or Tucker Trawl"~ Beach Seine" 

Total Total River 
Total River Standing Crop Standing-Crop 

Sampling Standing-Crop in Shoals Sampling Estimate 
Period Estimate M% Period in Shore Zone 

5/30-6/5 0 

6/12-6/17 59, 109 0 

6 /17-6/23 30, 956 0 6/16-6/29 13, 127 

6/24-6/27 0 

7/1-7/5 567,489 74 .6 6/30-7/13 146,896 

7/8-7/11 2,442,833 93.9 

7/15-7/18 3, 236, 676 66.2 7/14-7/27 457, 867 

7/22-7/26 4,053,956 73.6 

7 '/29-8/2 2,697, 154 24.2 7/28-8/10 699,407 

8/5-81/9 1,136,430 47.1 

8/12-8/15 1,525,808 38.8 8/11-81/24 641,111 

~Night sampling 8/25-9/7 2,415,500 

9/8-9/21 2,205,711 
Day sampling 9/22-1-0/5 1, 167, 132
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Table D- 144 

,Lateral Distribution of White Perch Juveniles Based on Night Sampling 
by Epibenthic Sled or Tucker Trawl and Day Sampling by 

100-Ft (30. 5-rn) Beach Seine, Hudson River Estuary 
ERM 12-153 (km 19-245)], 1974 

Epibenthic Sled or Tucker Trawl*4 Beach Seine * 

Total Total River 
Total River Standing Crop Standing-Crop 

Sampling Standing-Crop in Shoals Sampling Estimate 
Period Estimate M% Period in Shore Zone 

6/10-6/14 0 - 6/2-6/15 0 

6/12-6/17 58,417 0 

6/17-6/23 23,059 100 6/12-6/29 0 

6/24-6/27 35, 131 100 

7/1-7/5 542,261 0 

7/8-7/11 406,051 87.5 6/30-7/13, 86,252 

7/15-7/18 621,320 0 

7/22-7/26 1,390,528 3.3 7/14-7/27 137,966 

7/29-8/2 6,305,752 0.2 7/28-8/10 442,600 

8/5-8/9 1,143,822 0 

8/12-18/15 1,812,592 0 8/11-8/24 810,009 

Nigt smplng8/25-9/7 832,657 

9/8-9/21 425',111 
Day sampling 

9/22-10/5 323,366
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Table D-l145 

Striped Bass Exposure in Bowline Plant Region Based on Time Interval 
of Maximum Riverwide Standing Crop during 1973 

Collection Dates Estimates Based on Maximum 

in Plant Region Riverwide Standing Crop 

Time Plant-Region % in Plant Region 

Life Stage First Last Interval Standing Crop (Exposure Index) 

Eggs 4/2 9-5/12 6/10-6/23 5/13-5/26 94,777,757 35.1 

Yolk-sac 5/27-6/9 .3,561,481 4.4 
larvae 4/29-5/12 6/10-6/23 6/10-6/23 19,675,363 20.5 

Post-yolk-sac 
larvae 5/13-5/26 7/22-8/4 6/24-7/7 15,242,633 8.9 

Juveniles 6/24-7/7 * 7/8-7/21 208,864 1.3 

(from ichthyo- 8/5-8/18 491269'071 26.8 

plankton samples)_______ 

Juveniles 6/17-6/30 12/2-12/15 9/9-9/22 6,697,678 81.3 

(from beach-seine 
samples)

*Not applicable because juveniles were still present 
included in this report 

Table D- 146

during last sampling period

Striped Bass Exposure in Lovett Plant Reg ion Based on Time Interval 

of Maximum Riverwide Standing Crop during 1973 

Collection Dates Estimates Based on Maximum 

in Plant Region Riverwide Standing Crop 

Time Plant-Region % in Plant Region 

Life Stage First Last Interval Standing Crop (Exposure Index) 

Eggs 4/29-5/5 6/10- 6/23 5/13- 5/26 114,225,173 42.3 

Yolk-sac 4/29-5/5 6/10- 6/23 5/2 7-6/9 2,461,982 3.0 

larvae 6/10-6/23 24,646,668 25.6 

Post-yolk-sac 5/13-5/26 7/22-8/4 6/24-7/7 12,929,788 7.5 

larvae 

Juveniles 6/24-7/7 * 7/8-7/21 283,687 1.8 

(from ichthyo- .8/5-8/18 2,249,283 14.6 
plankton samples) 

Juveniles 6/17- 6/30 12/2- 12/15 9/9-9/22 5,701,716 69.2 

(from beach-seine 
samles)

*Not applicable because juveniles 
included in this report

were still present during last sampling period
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Table D- 147 

Striped Bass Exposure in Indian Point Plant Region Based on Time Interval 
nf Maximum Riverwide Standing- Crop during 1973 

Collection Dates Estimates Based on Maximum 
in Plant Region Riverwide Standing Crop 

Time Plant-Region % in Plant Region 
Life Stage First Last Interval Standing Crop (Exposure Index) 

Eggs 4/29-5/12 6/10- 6/23 5/13- 5/26 107,449,441 39.8 

Yolk-sac 4/29-5/12 6/10-6/23 5/27-6/9 2,631,921 3.2 

larvae 6/10-6/23 24,989,666 26.0 

Post-yolk-sac 5/13- 5/26 7/22-8/4 6/24-7/4 13,972,853 8.1 
larvae 

Juveniles 6/24-7/7 * 7/8-7/21 298,867 1.9 

(from ichthyo-* 8/5-8/18 2,048,509 13.3 
plankton samples)______ 

Juveniles 6/17-6/30 12/2-12/15 9/9-9/22 4,017,334 48.7 

(from beach-seine 
samples) 

*Not applicable because juveniles were still present during last sampling period 
included in this report

Table D- 148

Striped Bass Exposure in Roseton Plant Region Based on Time Interval 
of Maximum Riverwide Standing Crop during 1973 

Collection Dates Estimates Based on Maximum 
in Plant Region Riverwide Standing Crop 

Time Plant-Region % in Plant Region 
Life Stage First Last Interval Standing Crop (Exposure Index) 

Eggs 4/29-5/12 6/10-6/23 5/13-5/26 50,209,991 18.6 

Yolk-sac 4/29-5/12 6/10-6/23 5/27-6/9 29,634,760 36.4 
larvae 6/10-6/23 20,257,303 21.1 

Post-yolk-sac 5/13-5/26 7/22-8/4 6/24-7/7 44,770,655 26.1 
larvae 

Juveniles 6/24-7/7 * 7/8-7/21 4,259,547 26.8 
(from ichthyo- 8/5-8/18 116,767 0.8 
plankton samples) 

Juveniles 7/ 1-7/14 11/18-12/1 9/9-9/22 59,432 0.7 
(from beach-seine 
samples)

*Not applicable because juveniles were still present 
included in this report

during last sampling period
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*Not applicable because Juveniles were still 
included in this report,

present during last sampling period

Table D-l150

White Perch Exposure in, Bowline Plant Region Based on Time Interval 
of Maximum Riverwide Standing Cr'op during 1973 

Collection Dates Estimates Based on Maximum 

in Plant Region Riverwide Standing Crop 

Time Plant-Region % in Plant Region 

Life Stage First Last Interval Standing Crop (Exposure Index) 

Eggs 5/13-5/26 6/10-6/23 5/27-6/9 53,545 0.5 

Yolk-sac 5/13-5/26 6/10-6/23 -6/10-6/23 447,306 3.3 
larvae 

Post-yolk-sac 5/13-5/26 7/8-7/21 6/24-7/7 9,596,063 19.2 
larvae 

Juveniles 7/8-7/21 * 8/5-8/18 668,780 23.1 

(from ichthyo
plankton samples) 

Juveniles 7/1-7/14 1/18-12/1 9-23/10/6 5,058,791 68.8 

(from beach-seine 
samples)

*Not applicable because Juveniles were 
included in this report

still present during last sampling period

D-148 
services group
services groupD-148

Table D- 149 

Striped Bass Exposure in Darskamme-r Plant Region Based on 

Time Interval of Maximum Riverwide Standing Crop during 1973 

Collection Dates Estimates Based on Maximum 

in Plant Region Riverwide Standing Crop 

Time Plant-Region t in Plant Region 

Life Stage First Last Interval Standing Crop (Exposure Index) 

Eggs 4/29-5/12 6/10-6/23 5/13-5/26 48,278,530 17.9 

Yolk-sac 4/29-5/12. 6/10-6/23 5/27-6/9 31,378,442 38.6 
larvae 6/10-6/23 18,115,490 18.8 

Post-yolk-sac 5/13-5/26 7/22-8/4 6/24-7/7 45,121,615 26.3 
larvae 

Juveniles 6/24-7/7 * 7/8-7/21 4,532,002 28.5 

(from ichthyo- 8/5-8/18 102,727 0.7 
plankton samples) 

Juveniles 7/1-7/14 11/18-12/1 9/9-9/22 30,632 0.4 

(from beach-seine 
samples)



Table D_-l51 

White Perch Exposure in Lovett Plant Region Based on Time Interval 

of Maximum Riverwide Standing Crop during 1973 
Collection Dates Estimates Based on Maximum 
in Plant Region Riverwide Standing Crop 

Time Plant-Region % in Plant Region 
Life Stage First Last Interval Standing Crop (Exposure Index) 

Eggs 4/29-5/12 6/10-6/23 5/27-6/9 62,447 0.6 

Yolk-sac 5/13-5/26 6/10-6/23 6/10-6/23 531,538 4.0 
larvae 

Post-yolk-sac 5/13-5/26 7/8-7/21 6/24-7/7 8,686,612 17.3 
larvae 

Juveniles 7/8-7/21 * 8/5-8/18 541,591 18.7 
(from ichthyo
plankton samples) 

Juveniles 7/1-7/14 1/18-12/1 9/23-10/6 3,594,882 48.9 
(from beach-seine 
samples)

*Not applicable because juveniles were 
included in this report

still present during last sampling period

Table D- 1 52 

White Perch Exposure in Indian Point Plant Region Based on Time Interval 
of Maximum Riverwide Standing Crop during 1973 

Collection Dates Estimates Based on Maximum 
in Plant Region Riverwide Standing Crop 

Time Plant-Region % in Plant Region 
Life Stage First Last Interval Standing Crop (Exposure Index) 

Eggs 4/29-5/12 6/10-6/23 5/27-6/9 56,402 0.6 

Yolk-sac 5/13-5/26 6/10-6/23 6/10-6/23 490,573 3.7 
larvae 

Post-yolk-sac 5/13-5/26 7/8-7/21 6/24-7/7 8,877,204 17.7 
larvae 

Juv eniles 7/8-7/21 * 8/5-8/18 517,539 17.8 
(from ichthyo
plankton samples) 

Juveniles 7/1-7/14 12/2-12/15 9/23-10/6 2,560,150 34.8 
(from beach-seine 
samples)

*Not applicable because juveniles were still present 
included in this report

during last sampling period

D 149services groupD- 149



Table D- 153 

White Perch Exposure in Roseton Plant Region Based on Time Interval 
of Maximum Riverwide Standing Crop during 1973 

Collection Dates Estimates Based on Maximum 

in Plant Region Riverwide Standing Crop 

Time Plant-Region % in Plant Region 

Life Stage First Last Interval Standing Crap (Exposure Index) 

Eggs 4/29-5/12 6/10-6/23 5/27-6/9 186,760 1.9 

Yolk-sac 4/29-5/12 6/24-7/7 6/10-6/23 892,001 6.6 
larvae 

Post-yolk-sac 5/13-5/26 7/22-8/4 6/24-7/7 6,502,876 13.0 

larvae 

Juveniles 7/8-7/21 * 8/5-8/18 121,269 4.2 

(from ichthyo
plankton samples)_____ ________ 

Juveniles 7/1-7/14 11/18-12/1 9/23-10/6 45,161 0.6 

(from beach-seine 
samples)

*Not applicable because Juveniles were still present during last 
included in this report

sampling period

Table D- 1 54 

White Perch Exposure in Danskammer Plant Region Based 'on Time Interval 
of Maximum Riverwide Standing Crop during 1973 

Collection Dates Estimates Based on Maximum 
in Plant Region Riverwide Standing Crop 

Time Plant-Region % in Plant Region 

Life Stage First Last Interval Standing Crop (Exposure Index) 

Eggs 4/29-5/12 6/10- 6/23 5/27-6/9 201,250 2.0 

Yolk-sac 4/29-5/12 6/24-7/7 6/10-6/23 946,930 7.0 
larvae 

Post-yolk-sac 5/13-5/26 7/22-8/4 6/24-7/7 5,603,753 11.2 

larvae 

Juveniles 7/8-7/21 * 8/5-8/18 92,061 3.2 
(from ichthyo
plankton samples) 

Juveniles 7/1-7/14 11/18-12/1 9/23-10/6 27,154 0.4 

(from beach-seine 
samples) 

*Not applicable because Juveniles were still present during last sampling period 
included in this report

services groupD-150



Table D.-155 

Atlantic Tomcod Exposure in Bowline'Plant Region Based on Time Interval 
of Maximum Riverwide Standing Grop during 1973 

Collection Dates Estimates Based on Maximum 
in Plant Region Riverwide Standing Crop 

Time Plant-Region % in Plant Region 
Life Stage First Last Interval Standing Crop (Exposure Index) 

Eggs* 

Yolk-sac * 
larvae 

Post-yolk-sac 4/29-5/12* 4/29-5/12 4/29-5/12 860,135 38.5 
larvae 

Juveniles 4/29-5/l21 ** 4/29-5/12 46,823,189 36.3 
(from ichthyo- 5/13=5/26 15,582,145 10.9 
plankton samplesl

*None collected 
"*Probably present much earlier 

***Not applicable because Juveniles were still present during ~last 
included in this report 

Table D- 156

sampling period

Atlantic Tomcod Exposure in Lovett Plant Region Based on Time Interval 
of Maximum Riverwide Standing Crop during 1973 

Collection Dates Estimates Based on Maximum 
in Plant Region Riverwide Standing Crop 

Time Plant-Region % in Plant Region 
Life Stage First Last Interval Standing Crop (Exposure Index)-

Eggs*---

Yolk-sac* - -

larvae 

Post-yolk-sac 4/29-5/12*, 4/29-5/12 4/29-5/12 928,154 41.6 
larvae 

Juveniles 4/29-5/12* * 4/29-5/12 51,784,991 40.2 
(from ichthyo- 5/13-5/26 33,196,930 23.3 
plankton samples)

*None collected 
**Probably present much earlier 
***Not applicable because juveniles were still present during last 

included in this report
sampling period

services groupD- 151



*None collected 
**Probably present much earlier 

***Not applicable because Juveniles were still present during last 

included in this report

sampling period

Table D- 158 

Atlantic Tomcod Exposure in Roseton Plant Region Based on Time Interval 

of Maximum Riverwide Standing Crop during 1973 

Collection Dates Estimates Based on Maximum 
in Plant Region Riverwide Standing Crop 

Tine Plant-Region % in Plant Region 

Life Stage First Last Interval Standing Crop (Exposure Index) 

Eggs*---

Yolk-sac**----
larvae 

Post-yolk-sac /29-5/l2*1 4/29-5/12 4/29-5/12 37,686 1.7 
larvae 

Juveniles 4/29-5/12* ** 4/29-5/12 2,632,372 2.0 

(from ichthyo- 5/13-5/26 2,738,813 0.8 

plankton samples)

*None collected 
**Probably present much earlier 

***Not applicable because Juveniles were still present during last 
included in this report

sampling period

services group
D-152

Table D-l157 

Atlantic Tomcod Exposure in Indian Point Plant Region Based on Time Interval 

of Maximum Riverwide Standing Crop during 1973 

Collection Dates Estimates Based on Maximum 
in Plant Region Riverwide Standing Crop 

Time Plant-Region % in Plant Region 

Life Stage First Last Interval Standing Crop (Exposure Index) 

Eggs*--

Yolk-sac*---
larvae 

Post-yolk-sac 4/29-5/12*1 4/29-5/12 4/29-5/12 788,654 35.3 

larvae 

Juveniles 4/29-5/12*1 ** 4/29-5/12 42,839,4671 33.3 

(fron ichthyo- 5/13-5/26 14,617,174 10.2 

plankton samples ___________ ________________

f-I 0 

V



Table D- 1 59 

Atlantic Tomcod Exposure in Danskammer Plant Region Based on Time Interval 
of Maximum Riverwide Standing Crop during 1973 

Collection Dates Estimates Based on Maximum 
in Plant Region Riverwide Standing Crop 

Time Plant-Region % in Plant Region 
Life Stage First Last Interval Standing Crop (Exposure Index) 

Eggs* 

Yolk-sac** 
larvae 

Post-yolk-sac 4/29-5/12** 4/29-5/12 4/29-5/12 24,5701.  
larvae 

Juveniles 4/29-5/l2* ** 4/29-5/12 2,089,335 1.6 
(from ichthyo- 5/13-5/26 2,211,720 0.8 
plankton samples)

*None collected 
**Probably present much earlier 

***Not applicable because Juveniles were 
included in this report

still present during last sampling period

Table D- 160 

Striped Bass Exposure in Bowline Plant Region Based on Time Interval 
of Maximum Riverwide Standing Crop during 1974 

Collection Dates Estimates Based on Maximum 
in Plant Region Riverwide Standing Crop 

Tine Plant-Region % in Plant-Region 
Life Stage First Last Interval Standing Crop (Exposure Index) 

Eggs 5/6-5/11 5/30-6/5 5/15 -5/18 ** 

Yolk-sac 5/6-5/11 7/1-7/5 5/28-5/31 4,121,935 15.8 
larvae 

Past-yolk-sac 5/13-5/18 7/22-7/26 6/17-6/23 56,838,377 17.4 
larvae 

Juveniles 7/1-7/5 ** 7/22-7/26 1,085,107 26.8 
(from ichthyo
plankton samples) 

Juveniles 6/16-6/29 * 8/25-9/7 1,061,916 44.0 
(from beach-seine 
samples)

*No sample 
**Not determined since entire river not 

***Not applicable because juveniles were 
period included in this report

sampled during May 15-18 
still present during last sampling

D153services groupD-153



Table D- 161 

Striped Bass Exposure in Lovett Plant Region Based on Time Interval 
of Maximum RiverwideStanding Crop during 1974 

Collection Dates Estimates Based on Maximum 
in Plant Region Riverwide Standing Crop 

Time Plant-Region % in Plant Region 
Life Stage First Last Interval Standing Crop (Exposure Index) 

Eggs /29-5/4 6/24-6/27 5/15-5/18 168,394,200 ND* 

Yolk-sac 5/6-5/11 7/1-7/5 5/28-5/31 24,640,132 15.6 
larvae 

Post-yolk-sac 5/13-5/18 7/22-7/26 6/17-6/23 88,430,901 27.1 
larvae 

Juveniles 7/1- 7/5 ** 7/22-7/26 526,050 13.0 
(from ichthyo
plankton samples) 

Juveniles 6/6-6/29 ** 8/25-9/7 485,564 20.1 
(from beach-seine 
samples)

*Not determined since entire river not sampled during May 14-18 
**Not applicable because Juveniles were still present during last 

included in this report 

Table D- 162

sampling period

Striped Bass Exposure in Indian Point Plant Region Based on Time Interval 
of Maximum Riverwide Standing Crop during 1974

*Not determined since entire river not 
"*Not applicable because Juveniles were 
included in this report

sampled during May J2,-.L 

still present during last sampling period

services groupD- 154

Collection Dates Estimates Based on Maximum 
in Plant Region Riverwide Standing Crop 

Time Plant-Region % in Plant Region 

Life Stage First Last Interval Standing Crop (Exposure Index) 

Eggs 4/29-5/4 6/24-6/27 5/15-5/18 185,254,054 ND* 

Yolk-sac 5/6-5/11 7/1-7/5 5/28-5/31 21,251,188 13.5 
larvae 

Post-yolk-sac 5/13-5/18 7/22-7/26 6/17-6/23 94,477,817 28.9 
larvae 

Juveniles 7/1-7/5 ** 7/22-7/26 444,933 11.0 

(from ichthyo
plankton samples) 

Juveniles 6/16-7/29 ** 8/25-9/7 391,064 16.2 
(from beach-seine 
samples)



Table D- 163 

Striped Bass Exposure in Roseton Plant Region Based on Time Interval 

of Maximum RiverwideStanding Grop during 1974 

Collection Dates Estimates Based on Maximum 

in Plant Region Riverwide Standing Crop 

Time Plant-Region % in Plant Region 

Life Stage First Last Interval Standing Crop (Exposure Index) 

Eggs 4/29-5/4 6/24-6/27 5/15-5/18 15,982,144 ND* 

Yolk-sac 5/13-5/18 6/24-6/27 5/28-5/31 64,948,398 41.2 

larvae 

Post-yolk-sac 5/15-5/18 8/5-8/9 6/17-6/23 79,274,200 24.3 

larvae 

Juveniles 6/12-6/17 ** 7/22-7/26 527,435 13.0 

(from ichthyo
plankton samples) 

Juveniles 6/16-6/29 ** 8/25-9/7 56,578 2.3 

(from beach-seine 
samples)

*Not determined since entire river not sampled during May 15-18~ 
**Not applicable because Juveniles were still present during last 

included in this report 
Table D- 16 4

sampling period

Striped Bass Exposure in Danskammer Plant Region Based on Time Interval 

of Maximum Riverwide Standing Crop during 1974 

Collection Dates Estimates Based on Maximum 
in Plant Region Riverwide Standing Crop 

Time Plant-Region % in Plant Region 

Life Stage First Last Interval Standing-Crop (Exposure Index) 

Eggs 4/29-5/4 6/24-6/27 5/15-5/18 15,339,517ND-- 

Yolk-sac 5/13-5/18 6/24-6/27 5/28-5/31 60,539,975 38.4 
larvae 

Post-yolk-sac 5/15-5/18 8/5-8/9 6/17-6/23 78,234,060 24.0 
larvae 

Juveniles 6/12-6/17 ** 7/22-7/26 328,160 8.1 

(from ichthyo
plankton, samples _____ ______ 

Juveniles 6/16-6/29 ** 8/25-9/7 30,645 1.3 
(from beach-seine 
samples)

**Not applicable because juveniles were still present during last 

included in this report

sampling period

services groupD- 155



Table D-165 

White Perch Exposure in Bowline Plant Region Based on Time Interval0 
of Maximum Riverwide Standing Crop during 1974 

Collection Dates Estimates Based on Maximum 

in Plant Region Riverwide Standing Crop 

Tine Plant-Region % in Plant Region 
Life Stage First Last Interval Standing Crop (Exposure Index) 

Eggs 5/6-5/11 7/1-7/5 5/30-6/5 176,793,638 93.7 

Yolk-sac 5/6-5/11 7/8-7/11 5/21-5/24 23,388,917 33.3 
larvae 

Post-yolk-sac 5/13-5/18 7/22-7/26 6/12-6/17 18,695,238 4.4 
larvae 

Juveniles 6/17-6/23 8/5-8/9 7/29-8/2 136,883 2.2 
(from ichthyo
plankton samples) 

Juveniles 7/14-7/27 * 8/25-9/7 153,765 18.5 
(from beach-seine 
samples)

*Not applicable because juveniles were 
included in this report

still present during last sampling period

Table D- 166 

White Perch Exposure in Lovett Plant Region Based on Time Interval 
of Maximum Riverwide Standing Crop during 1974 

Collection Dates Estimates Based on Maximum 
in Plant Region Riverwide Standing Crop 

Tine Plant-Region % in Plant Region 
Life Stage First Last Interval Standing Crop (Exposure Index) 

Eggs 5/13-5/18 7/1-7/5 5/30-6/5 151,212,400 80.1 

Yolk-sac 5/6-5/11 7/8-7/11 5/21-5/24 15,313,967 14.1 
larvae 

Post-yolk-sac 5/13-5/18 7/29-8/2 6/12-6/17. 30,871,256 7.3 
larvae 

Juveniles 6/24-6/27 7/29-8/2 7/29-8/2 204,608 3.2 
(from ichthyo
plankton samples) 

Juveniles 7/14-7/27 * 8/25-9/7 144,562 17.4 
(from beach-seine 
samples)

*Not applicable because juveniles were 
included in this report

still present during last sampling period

D156services groupD-156



Table D- 167 

White Perch Exposure in Indian Point Plant Region Based on Time Interval 
of Maximum Riverwide Standing Crop during 1974 

Collection Dates Estimates Based on Maximum 

in Plant Region Riverwide Standing'Crop 

Time Plant-Region % in Plant Region 

Life Stage First Last Interval Standing Crop (Exposure Index) 

Eggs 5/13-5/18 7/1-7/5 5/30-6/5 112,375,284 59.6 

Yolk-sac 5/6-5/11 7/8-7/11 5/21-5/24 12,249,081 11.3 
larvae 

Post-yolk-sac 5/13-5/18 7/29-8/2 6/12-6/17 36,084,044 8.6 
larvae 

Juveniles 6/24-6/27 7/29-8/2 7/29-8/2 204,608 3.2 

(from ichthyo
plankton samples)______________________ 

Juveniles 6/30-7/13 * 8/25-9/7 135,514 16.3 

(from beach-seine 
samples) 

*Not applicable because juveniles were still present during last sampling period 
included in this report 

Table D- 168 

White Perch Exposure in Roseton Plant Region Based on Time Interval 
of Maximum Riverwide Standing Crop during 1974 

Collection Dates Estimates Based on Maximum 
in Plant Region Riverwide Standing Crop 

Time Plant-Region % in Plant Region 

Life Stage First Last Interval Standing Crop (Exposure Index) 

Eggs 5/6-5/11 7/1-7/5 5/30-6/5 3,012,371 1.8 

Yolk-sac 5/13-5/18 6/17-6/23 5/21-5/24 12,030,810 11.1 
larvae 

Post-yolk-sac 5/13-5/18 8/5-8/9 6/12-6/17 86,418,280 20.5 
larvae 

Juveniles 6/12-6/17 * 7/29-8/2 251,560 4.0 
(from ichthyo
plankton samples) 

Juveniles 6/30-7/13 * 8/25-9/7 66,243 8.0 
(from beach-seine 
samples)

*Not applicable because juveniles were 
included in this report I

still present during last sampling period

services groupD-157
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Table D- 169 

White Perch Exposure in Danskammer Plant Region Based on Time Interval 
of Maximum Riverwide Standing Crop during 1974 

Collection Dates Estimates Based on Maximum 

in Plant Region Riverwide Standing Crop 

Time Plant-Region % in Plant Region 
Life Stage First Last Interval Standing Crop (Exposure Index) 

Eggs 5/6-5/11 7/1-7/5 5/30-6/5 3,559,185 1.9 

Yolk-sac 5/13-5/18 6/17-6/23 5/21-5/24 12,023,233 11.1 
larvae 

,Post-yolk-sac 5/13-5/18 8/5-8/9 6/12-6/17 85,541,586 20.3 
larvae 

Juveniles 6/12-6/17 * 7/29-8/2 270,884 4.3 
(from ichthyo
plankton samples) 

Juveniles 6/30-7/13 * 8/25-9/7 46,439 5.6 
(from beach-seine 
samples)

*Not applicable because juveniles were 
included in this report

still present during last sampling period

Table D-170 

Atlantic Tomcod Exposure in Bowline Plant-Region Based on Time Interval 
of Maximum Riverwide Standing Crop during 1974

'None collected 
"*Probably present much earlier 

***Not applicable because juveniles were 
included in this report

still present during last sampling period

D 158services group

Collection Dates Estimates Based on Maximum 
in Plant Region Riverwide Standing Crop 

Time Plant-Region % in Plant Region 
Life Stage First Last Interval Standing Crop (Exposure Index) 

Eggs*---

Yo 1k-sac * 
larvae--

Po st-yo 1k-s ac* 
larvae--

Juveniles 4/29-5/4** * 4/29-5/4** 113,648,890 9.4 
(from ichthyo
plankton samples

D- 158



Table D- 171 

Atlantic Tomcod Exposure in Lovett Plant Region Based on Time Interval 
of Maximum Riverwide Standing Crop during 1974 

Collection Dates Estimates Based on Maximum 

in Plant Region Riverwide Standing Crop 

Time Plant-Region % in Plant Region 

Life Stage First Last Interval Standing Crop (Exposure Index) 

Eggs*--

Yolk-sac* 
larvae 

Post-yolk-sac*---
larvae 

Juveniles 4/29-5/4** * 4/29-5/4** 130,875 0 

(from ichthyo
plankton samples _____ ______ ________ 

*None collected
**Probably present much earlier 

***Not 'applicable because Juveniles were 
included in this report

still present during last sampling period

Table D- 172 

Atlantic Tomcod Exposure in Indian Point Plant Region Based on Time Interval 
of Maximum Riverwide Standing Crop during 1974 

Collection Dates Estimates Based on Maximum 

in Plant Region Riverwide Standing Crop 

Time Plant-Region % in Plant Region 
Life Stage First Last Interval Standing Crop (Exposure Index) 

Eggs*--

Yolk-sac* 
larvae 

Post-yolk-sac*--
larvae 

Juveniles 4/29.-5/4** * 4/29-5/4** 106,013 0 
(from ichthyo
plankton samples) 

*None collected 
**Probably present much earlier 

***Not applicable because Juveniles were still present during last sampling period 
included in this report

services groupD- 159



Table D- 173 

Atlantic Tomcod Exposure in Roseton Plant Region Based on Time Interval 

of Maximum Riverwide Standing Crop during 1974 

Collection Dates Estimates Based on Maximum 

in Plant Region Riverwide Standing Crop 

Time Plant-Region % in Plant Region 

Life Stage First Last Interval Standing Crop (Exposure Index) 

Eggs*----

Yolk-sac*----
larvae 

Post-yolk-.sac*----
larvae 

Juveniles 5/6-5/11 4/29-5I4** 0 0 
(from ichthyo
plankton samples)_____ ______ ________

*None collected 
I&Probably present much earlier 

***Not applicable because juveniles were 
included in this report

still present during last sampling period

Table D-174 

Atlantic Tomc od Expo sure in Danskammer Plant Region Based on Time Interval 

of Maximum Riverwide Standing Crop during 1974 

Collection Dates Estimates Based on Maximum 
in Plant Region Riverwide Standing Crop 

Time Plant-Region % in Plant Region 

Life Stage First Last Interval Standing Crop (Exposure Index) 

Eggs* 

Yolk-sac * 
larvae 

Post-yolk-sac * 

larvae 

Juveniles 5/6-5/11 * 4/29-5/4c*~ 0 0 
(from ichthyo
plankton samples 

*None Collected 
**Probably present much earlier 

***Not applicable because juveniles were still present during last sampling period 

included in this report

services groupD- 160
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Table D- 175 

Length- Frequency Distribution of Juvenile Striped Bass Based on Day Sampling by 100-ft 
(30. 5-rn) Beach Seine in Hudson River Estuary during April-September 1974

4/28-6/22* 

6/23-6/29 

6/30-7/6 

7/7-7/13 

7/14-7/20 

7/21-7/27 

7/28-8/3 

8/4-8/10 

8/11-8/17 

8/18-8/24 

8/25-8/31 

9/1-9/7 

9/8-9/14 

9/15-9/2 1 

9/22-9/28

*No catch 
**Less than 1%

0-10 11-20 21-30 31-40 41-50 51-60 61-70 71-80 81-90 91-100 101-110 111-120 121-130 131-140 141-150 151-160 161-170 >170
I t

0 16 

0 0 

0 0 

0 0 

0 ** 

0 0 

0 0 

0 0 

0 0 
0 0 

0 0 

0 0 

0 0 

0 0

84 0 , 0 0 0 

67 33 0 0 0 

44 45 11 0 .0 

6 46 39 9 1 

4 29 37 25 5 

4 19 21 35 19 

1 2 19 43 31 

0 0 5 26 44 

0 0 3 18 41 

0 * * 6 21 

0 1 0 2 20 

0 * * 2 11 

0 .0 0 1 8 

0 0 0 0 5

.0 0 

0 0 

0 0 

0 0 

0 0 

3 0 

4 * 

19 5 

31 7 

40 27 

37 25 

16 31 

29 35 

16 31

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

** 0 0 

0 0 0 

2 0 0 

0 0 0 

5 1 .1 

8 2 4 

27 8 5 

18 1 4 3 

23 17 2
Ia

Total Mean Std. Min. Max.  
Meas. Leng. Error Leng. Leng.

30 24 0.51 

9 28 1.45 

80 33 0.68 

123 41 0.67 

325 45 0.51 

326 51 0.66 

369 57 0.45 

293 66 0.66 

272 68 0.54 

474 76 0.47 

188 79 0.93 

415 87 0.66 

268 85 0.77 

313 92 0.80

18 30 

21 35 

22 45 

28 63 

20 70 

23 99 

24. 83 

44 170 

41 86 

34 119 

32 117 

40 119 

51 129 

62 130

I Total Length Interval (mm) I Summary

fD 
0 
*1 
4 
5.  
0 
U 
'a 
*1 
0 
E



Table D- 176 

Length- Frequency Distribution for Juvenile White Perch Based on Day Sampling by 100-ft 
(30. 5-rn) Beach Seine in Hudson River Estuary during April-September 1974 

Summary 

Total Length (mmn) 'Total 1Mean Std. Min Max 

Date 0-10 11-20 21-30 31-40 41-50 51-60 61-70 71-80 81-90 91-100 101-110 111-120 121-130 131-140 141-150 >150 Meas. Leng. Error Leng. Lexrg.  

4/28-7/6* 

7/7-7/13 0 44 5'. 0 2 0 0 6l 0 0 0 0 0 C (1 46 21 0.518 13 41 

7/14-7/20 0 3 73 20 4 0 0 0 0 0 0 C 0 0 0 0 90 28 0.60 20 50 

7/21-7/27 0 1 41 45 10 3 0 0 0 0 0 0 0 0 0 0 73 32 0.82 20 58 

7/28-8/3 0 0 19 54 25 1 0 V P0 r, P 0 C 0 0 98 37 0.64 22 55 

8/4-8/10 0 0 7 30 42. 1?, 2 * 0 0 0 0 0 0 C 248 44 0.517 21 71 

8/11-8/17 0 0 6 17 33 40 4 ** 0 0 0 0 0 C 0 0 242 47 0.57 24 74 

8, 18-8/24 0l 0 ** 9 26 38 22 4 0 0 0 0 0 0 0 0 377 54 0.49 30 84 

8/25-E/31 0 0 ** 3 13 31 44 8 0 0 0 0 0 0 0 0 291 60 0.54 25 80 

9/1-9/7 0 l 0 1, 18 32 37 10, 1 (1 C 0 n C. 0 C 237 59 0.58 36 83 

9/8-9/14 0 0 0 2 8 17 49 24 1 0 0 V 0 0 0 192 64 0..65 32 82 

9/15-9/21 0 0 0 0 13 29 45 12 1 0 0 0 0 0 0 C 197 62 0.62 42 89 

9/22-9/26 01 0 0 * 2 18 48 26 6 0 0 0 V 0 0 206 67 0.67 37 90 

*No, catch 

**Less thaen 17



Table D-177L 

Length- Frequency Distribution for Juvenile Atlantic Tomcod Based on Day Sampling by 100-ft (30. 5-rn) 
Beach Seine in Hudson River Estuary during April- Septemrbe r 1974 

Total Length Interval (mm) Summary 

Total Mean Std. Min. Max.  

Date 0-10 11-20 21-30 31-40 41-50 51-60 61-70 71-80 81-90 91-100 101-110 111-120 121-130 131-140 141-150 >150 Meaa. Leng. Error Leng. Leng.  

4/28-5/4* 

5/5-5/11 0 0 0 50 50 0 0 0 0 0 0 0 0 0 0 0 2 43 4.50 38 47 

5/12-5/18 0 0 0 6 63 31 0 0 0 0 0 0 0 0 0 0 87 48 0.58 32 58 

5/19-5/25 0 0 0 2 18 61 19 0 0 0 0 0 0 0 0 0 128 55. 0.54 38 67 

5/26-6/1 0 0 0 0 1 31 49 19 0 0 0 0 0 0 0 0 99 64 0.65 45 77 

6/2-6/P* 

V/9-6/15 0 0 0 0 0 18 50 28 4 .0 0 0 0 0 0 0 il1 68 0.73 52 88 

6/16-6/22 0 0 0 0 0 ** 5 31 42 17 5 0 0 0 0 0 95 84 0.96 56 110 

6/23-6/29 0 0 0 0 0, * 4 35 39 19 3 0 0 0 0 0 207 84 0.57' 57 108 

6/30-7/6 0 0 0 0 0 ** 4 24 46 21 4 .1 0 0 0 0 225 85 0.60 56 118 

7/7-7/13 0 0 0 0 0 0 0 55 45 0 0 0 0 0 0 0 22 80 1.07 73 90.  

7/14-7/20 0 0 0 0 0 0 0 24 43 16 16 0 0 0 0 0 37 87 1.66 73 110 

7/21-7/27 0 0 0 0 0 0 2 13 40 33 11 0 0 0 0 0 45.89 1.23 69 104 

7/28-8/3 0 0 0 0 0 0 33 17 17 33 0 0 0 0* 0 0 6 80 5.75 63 94 

8/4-8/10 0 0 0 0 0 0 0 0 43 29 29 0 0 0 0 0 7 94 3.20 84 107 

8/11-8/17 0 0 0 0 0 0 0 29 24 12 29 0 6 0 0 0 17 92 3.47 71 121 

8/18-8/24 0 0 0 0 0 0 0 21 57 7 14 0 0 0 0 0 14 86 2.83 71 107 

8/25-8/31 0 0 0 0 0 0 33 0 33 33 0 0 0 0 0 0 3 84 8.89 67 97.  

9/1-9/7* 

9/8-9/14* 

9/15-9/21 0 0 0 0 0 0 0 50 50 0 0 0 0 0 0 0 2 78 3.50 74 81 

9/22-9/28 0 0 0 0 0 0 1 0 27 36 9 9 18 0 0 0 0 11 92 4.75 74 117 

*No catch 
**Lesa than 1%



Table D- 178 

Length- Frequency Distribution for Juvenile Atlantic Tomcod Based on Day Sampling by Bottom Trawl 

in Hudson River Estuary during April-September 1974 

Total Length Interval (mm) Summary 

Total Mean Std. Min. Max.  

Date 0-10 11-20 21-30 31-40 41-50 51-60 61-70 71-80 81-90 91-100 101-110 111-120 121-130 131-140 141-150 
>150 Mess. Leng. Error Lang. Leng.  

4/28-5I4* 

5/5-5/11 0 6 89 6 0 0 0 0 0 0 0 0 0 0 0 0 140 26 0.28 15 3 i8 

5/12-5/l8* 

5/19-5/25* 

5/26-6I1* 

6/2-6/8 0 0 0 0 0 11 58 32 0 0 0 0 0 0 0 0 19 68 1.41 55 80 

6/9-6/15 0 0 0 0 0 14 35 30 19 2 0 0 0 0 0 0 43 71 1.56 52 91 

6/16-6/22* 

6/23-6/29 0 0 0 0 ** 2 23 41 22 12 1 0 0 0 0 0 426 78 0.47 48 105 

6/30-7/6* 

7/7-7/13 0 0 0 0 0 100 0 0 0 0 0 0 0 0 0 0 1 58 0 58 58 

7/14-7/20* 

7/21-7/27 0 0 0 0 0 1 23 52 14 7 2 ** 0 0 0 0 201 77 0.65 56 112 

7/28-8/3* 

8/4-8/10 0 0 0 0 0 1 17 42 29 10 2 ** 0 0 0 0 165 79 0.73 55 120 

8/11-8/17* 

8/18-8/24 0 0 0 0 0 0 9 36 36 17 3 0 0 0 0 0 195 82 0.64 64 108 

8/25-8/31* 

9/1-9/7 0 0, 0 0 0 0 22 48 24 4 1 0 0 0 0 0 140 77 0.69 63 104 

9/8-9/14* 

9/15-9/21 0 0 0 0 0 0 30 44 19 4 0 4 0 0 0 0 27 77 2.19 62 120 

19/2279 /28*1 

*No samples taken 
**Less than 1%
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Table D- 179 

Length- Frequency Distribution for Juvenile Striped Bass Based on Night Sampling by 100-ft (30. 5-rn) 

Beach Seine in Hudson River Estuary during April-,September 1974 

Trotal Length fnterval (mm) Summary 

Total Mean Std. Min. Max..  

Date 0-IA) 11-20 21-30 31-40 41-50 51-60 61-70 :71-80 81-90 91-100 101-110 -111-120 121-130 131-140 141-150 '150 Meas. Leng. Error Leng. Leng.  

4/28-8/3* 

8/4-8/10 0 0 * 5 20 34 28 13 0 0 0 0 0 0 0 0 204 58 0.72 30 80 

8/11-8/17 0 0 0 0 10 42 34 9 4 1 0 0O 0 0 0 0 155 61 0.75 44 99 

8/18-8/24 0 0 0 0 3 32 46 19 0 0 0 0 0 0 0 0 124 63 0.65 48 80 

8/25-8/31 0 0 0 0 2 31 42 17 8 0 0 0 0. 0 0. 0 .82 66 .0.98 50 85 

9/1-9/7 0 0 0 0 3 18 26 28 121 - 4 0 0 0 0 173 74 1.16 45 120 

9/8-9/14 0 0 0 ** 2 14 36 29 11 5 1 1 0 0 0 0 200 71 U.88 31 115 

9/15-9/21 0 00 0 1 5 33 42 11 4 2 1 0 0 0 0 96 74 1.16 48 119 

9/22-9/28 0o 0 0 0 4 23 35 22 8 1 4 .3 0 0 0 107 80 1.44 57 129 

*No) samples take~n 
**Less than I% 

Table D-180 

Length- Frequency Distribution for Juvenile White Perch Based on Night Sampling by 100-ft (30. 5-rn) 
Beach Seine in Hudson River Estuary during April-September 1974 

Total Length Interval (mm) Summary 

Total Mean Std. Min. Max.  

Date 0-10 11-20 21-30 31-40 41-50 51-60 61-70 71-80 81-90 91-100 101-110 111-120 121-130 131-140 141-150 >150 Meas. Leng. Error Leng. Leng.  

4/28-8/3* 

8/4-8/10 0 5 8 3 60 24- 0 0 0 0 0 0 0 0 0 0 62 44 1.23 19 60 

8/11-8/17 0 0 2 4 27 63 4 0 0 0 0 0 0 0 0. 0 49 52 0.92 30 6.3 

8/18-8/24 0 0 1 12 14 52 19 1 0 0 0 0 0 0 0 0 77 53 1.02 29 '71 

8/25-8/31 0 0 0 19 19 19 44 0 0 0 0 0 0 0 0 0 .16 55 2.80 39 70 

9/1-9/7 0 0 0 2 7 24 42 26. 0 0 0 0 0 0 0 0 113 65 0.89 38 80 

9/8-9/14 0 0 0 1 17 23. 43 17 0 0 0 0 0 .0 0 0 166 61 0.73 34 80 

9/15-9/21 0 0 0 0 3 19 37 41' 0 0 0 0 0 '0 0 0 66 67 0.97 45 80 

19/22-9/281 0 0 0 0 0 12f 43 39 6 0 0 0 0 0 0 0 1121 70 0.70 52 87 

*No samples taken



Table D- 181 

Length- Frequency Distribution for Juvenile Atlantic Tomcod Based on Night Sampling by 100-ft (30. 5-rn) 
Beach Seine in Hudson River Estuary during April-September 1974 

Summary 
Total Length Interval (mm)Toa 

Men Sd Mi Mx DatLi 0-I0 11-20 21-30 31-40 41-50 51-60 61-7n 71-80 81-90 91-100 101-110 111-120 121-130 131-140 141-150 1150 Meas. Leng. Error Leng. Leng.  
4/28-8I3* 

8/L.-8/10 0 0 0 0 0 0 0 33 67 0 0 0 0 0 0 6 91 2.86 82 100 
8/11-8/17 C 0 0 0 0 01 50 50C 0 0 0 0 0 0 0 2 85 4.50 80 89 
8/18-8/24 0 0 P 0 0 0 100 0 0 0 0 0 0 0 0 0 1 68 0 68 68 
8/25-8/31 0 0 P 0 0 0 100 0 0 r, 0 r, C 0 0 1 79 0 79 79 
9/1-9/7** 

9/8-0/14 0 0 n 0 0 0 0 0 0 100 0 0 0 0 0 0 1 96 0 96 96 
9/15-9/21 0 0 0 0 0 0 0 100 (0 0 0 0 0 0 0 0 1 73 0 73 73 
9/22-9/28 0 0 C. C, 0 . (1 0 100 0 0 0 0 0 0 0 1 85 0 85 8; 

*No samples taken 
**No catch
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LONGITUDINAL RIVER DISTRIBUTION 
AND ABUNDANCE. HISTOGRAMS 

RE MARK S 

Within a given life stage for each species, all histograms are 

drawn on the same vertical scale so that standing crops, densities, or CPUEs 

can be compared through space and time. The histograms present only those 

time periods in which a given life stage was collected.  

The one standard error around the standing crop, density, and, 

CPUE estimates has been omitted on the histograms but does appear elsewhere 

in tables of this appendix.  

Abbreviations and related information used in the histograms

follow.

Geographical Region 

Yonkers 

Tappan Zee 

Croton- Have rstraw 

Indian Point 

West Point' 

Cornwall 

Poughkeepsie 

Hyde Park 

Kingston 

Saugertie s 

Catskill 

Albany

A b b revia tion 

YK 

TZ 

CH 

IP 

WP 

CW 

PK 

HP 

KG 

SG 

CS 

AL

River Miles* 

14-23 (22-37) 

24-33 (38-53) 

34-38 (54-61) 

39-46 (62-74) 

37-55 (75-88) 

56-61 (89-98) 

6 2 -7-6--(99 

77- 85 (12 3- 136) 

86- 93 (13 7- 149) 

94- 106 (150- 170) 

107-124 (171-198) 

12 5- 140 (199- 224)

1 Numbers in parentheses indicate kilometers 

= no catch 

= no samples taken 

= day samples, N = night samples

.D-167
services group



The absence of NC, NS, and histogram for a given region indi

cates that the value for that standing crop, density, or CPUE estimate is small.  

For these small numbers and the exact numbers for all estimates, refer to the 

appr opriate tables in this appendix.
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GEOG1R~rH I RL R~EGIONS

Standing Crop of Striped Bas's Eggs within Six Geographical 
Regions of Hudson River Estuary ERM 14'-140. (km 22?-22,4)] 
Based oni Combined Day and Night Sampling by Epibenthic 
Sled and Tucker Trawl during 1973
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YIK-TZ 

Figure D-Z.

6/10- 6/23

CH-IF wr-cw r-Hr KC-SQr CS-SL YtK-TZ CH-Ir WIP-CW 

GEOGRRPH I ERL REGI ONS

rtK-HF tG-SQx CS-AL

Standing Crop of Striped Bass Yolk-Sac Larvae within Six 
Geographical Regions of Hudson River Estuary [RM 14- 140 
(km 22-224)] Based on Combined Day and Night Sampling by 
Epibenthic Sled and Tucker. Trawl during 1973
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6/24- 7/ 7
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GEOGRRPHICRL REGIONS
KG-SQ CS-AL

Figure D-3. Standing Crop of Striped Bass Post Yolk-Sac Larvae within Six 
Geographical Regions of .Hudson River Estuary ERM 14-140 (km 
22-224)] Based on Combined Day and Night Sampling by Epi
benthic Sled and Tucker Trawl during 1973
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Figure D-4. Standing Crop of Juvenile Striped Bass within Six Geographical 

Regions of Hudson River-Estuary ERM 14-140 (km 22-224)]Based 
on Combined DAY'and Night Sampling by Epibenthic Sled and 
Tucker Trawl during 1973
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Figure D-5. Standing Crop of Juvenile Striped Bass within 12 Geographical 

Regions of Hudson River Estuary ERM 12-153 (km 19-245)] _ 

Based on Day Sampling by 100-ft (30. 5--rn) Beach Seine during 1975.~
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Figure D-5. Page 3 of 4
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Figure D-6. Catch per Unit Effort of Yearling and Older Striped Bass within 
12 Geographical Regions of Hudson River Estuary [RM 12-153 
(km 19-245)] Based on Day Sampling by 100-ft (30. 5-rn) Beach 
Seine during 1973
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Figure D-8. Standing Crop of White Perch Eggs within Six Geographical 

Regions of Hudson River Estuary [RM 14-140 (km 22-224)] 
Based on Combined Day and Night.Sampling by Epibenthic 
Sled and Tucker Trawl during 1973
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benthic Sled and Tucker Trawl during 1973
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Figure D-,10. Standing Crop of White Perch Post Yolk-Sac Larvae within Six 
Geographical Regions of Hudson River Estuary [RM 14-140 
(km 22-224)] Based on Combined Day and Night Sampling by 
Epibienthic Sled and Tucker Trawl during 1973.
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Based on Combined Day and.Night Sampling by Epibenthic Sled 
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Figure D-32. Standing Crop of White Perch Yolk-Sac Larvae within 12 Geo
graphical Regions of Hudson River Estuary [RM 14- 140 (km 
22-224)] Based on Day or Night Sampling by Epibenthic Sled or 
Tucker Trawl during 1974

D249services group

-- a 

C'-)

f-I 0

D- 249



5/23- 5/29 N 5/30- S/ S

S/ 4-6/ 7

YK TZ CH iFr rcrK Hr KG GCS AL YK TZ CH irw ur r GG SA 

GEOGfRPHI CAL REGiIONS 
Figure D-32. Page 2 of 4

0

D-250 
services group

0

-- 4 

CL 

c:

-- IPC

S/28- S/31n

FIC 14C

services groupD-250

.Fl-4-

-- F



6/10- 6/14 61-62D

NC HC

6/24- 6/27 

NCNCNCNC "C 1CHC HC 4C NMC

YK TZ [CH ir Yr cw riK Hr KG sC cs AL YK TZ CH ir yr cw rK Hr KC; GGCS AL 

GEOGfRPHIEFL EGEIONS 

Figure D-32. Page 3 of 4

D251services group

r

al

UZ) 6112- 6/17N

6/17- 6/23

D- 251

Fl-,----imc



7/ 1- 7/ G

NC NE NC NE NC NE NC NC

7/ 0- 7/11N 

PIC ic PC CPi NC NC NC C Nc

YA TZ CH IFW WF F GS SA Y TZ CH IF vr CV FKHrKG SGCS FL 

GEOGfRPICAIEL REG-IONS 

]Figure D-32. Page 4 of 4

services groupD-252

C-, 

ci-)

f-I 0



0.7S 

0.2S 

cr_ 

Qt 0.10 

"162S 
Mi 
m-

YK TZ CH IF Wr CW

5/13- VS 

14C

D

5121- 5/24N

NC NC NC NC rc m 

VK HF KG SGCS AL YI TZ CH IF wWF rKFI HPFr IVSr.CS AL 

GEUGfRIFMICRL R~EGIONS'

Figure D-33. Standing Crop of White Perch Post Yolk-Sac Larvae within 12 
Geographical Regions of Hudson River Estuary ERM 14- 140 
(kmn 22-224)] Based on Day or Night Sampling by Epibenthic 
Sled or Tucker Trawl during 1974

services groupD-253

~~jm m cN 

5/23- E129 N

1.00al 

0. 7S 

0. S0 

0.2S 

0.00



5/26- 5/31
1.2S 

1.00 

0.75 

-o 

-4 

0.00 

C,-, 

LOG 

00 

0.25 

0.70

-LNC 
MC

YtK TZ CH IF Wr CV rK Hr KG SG5 CS RL

61 4- 6/ 7 

mc 

6/10- 6/14

mc 
I

YK TZ CH IF wr cw rK Hr KG SG5 CS RL

GEOGRAP1FHICAL REGIONS 

Figure D-33. Page 2 of 5.

-254services group

'C

-1-] c

D-254

-rh



6/112- 6/17"
1..2S 

1.00o 

S- 7S 

02 .2an 
m~ 

al: 
CT) 

1.0 

0..7£ 

0. £ 

0.2S 

0.00
YK TZ CH IP W! CV Hr KG SG~ CS AL

6/24-. 6/27N 

7/ 1-7/s S 

K M NC 

YtK TZ CH If V! CW rKI Hr KG SIG CS AL

GEOGRRPHtI ICRL REGIOFNS 

Figure D-33. Page 3 of 5

.'D- 25 5

6/1-62

services group



1.2S 

1.00 

0. 7S 

0.S0 

Co .2 

Ci

1.00 

Q .7S 

a-So 

0-25 

0.00

7/ 0- 7/11 12-72

7/is- 7/18

tic "C 

7/29- B/ 2

YtK TZ CH IF WF CW FK "~r KGSriCS AL YK TZ CH ir wr CW rK Hr K QSGCS AL 

GEOGfRRFPt-ICL REGI ONS

Figure D-33. Page 4 of 5

services groupD-256

.N 07/22- 7/26



1.25 

1.00

a1 5- a/ 9 

K c NC C HC 14C

YIK TZ CH IF Vr CU rK HP KI~QSQ CS AL 

GEOGRRPHICRL REGIONS 

Figure D-33. Page 5 of 5

services groupD-257

N 

NC NC NC NC

'-4 

Ck: 
L.) 

c: 
I-
Cn

0.7S 

0. So 

0.25

0. 00



6/12- 6/17 

K C WC WC W

N 6124- 6/27

K 1C Nc

7/ 1- 7/ S 

r NC NC NC

YK TZCH ir wr wrK Hr KG Sc CS AL YK TZ CH ir ur rK Hr KGSrxCS AL 

GEOGRRPH ICAFL REGI[ONS 

Figure D-34. Standing Crop of Juvenile White Perch within 12 Geographical 
Regonsof Hudson River Estuary ERM 14-140 (km 22-224)] 

Based on Day or Night Sampling by Epibenthic Sled or Tucker 
Trawl during 1974

services groupD-258

N

C0 

C'-)

mC WC mC KM K C m W W

6/17- 6/23 N 

m N C HC MC MC MC HC MC NC NC HC

N 

NC NC N~C

f-I 0



7/ 6- 7/11 N

PC NCNCNCNC CNCNC 

flTh-i 
7/is- via N 

NC IC IC NC NC NCNCNC 

r4Th1 
Yt~ TZ CH IF WF CW FI~ HF K~ ~G CS AL

GEOGRPHICAL REGiIONS 

Figure D-34. Page 2 of 3

SD- 259

(D 

cr

ci
I-
U,)

7/22- 7/26

mc mc NcNCwC N 

7/29- d/ 2N

YK TZ CH IF VP CY rK HF K~G GG CS AL

services group

f-j 0



8/ 58/ 9812- S/15

7,'K IL H IF' Wr (31 IK HP' K'lz SG LS l

GEOGfRFH I CAL

YK TZ CH II' WI' (1 IK Hr Kz SGz CS AL 

R~EGIOENS

K~ wN w C w w
r4Viri 7 C Nc

Figure D-34. Page 3 of 3

DZ60services group

a/ S- a/ 9

D-260



6/30- 7 13

<1 n

YK TZ CH IF iWr CWI FK H

FL

7/26- a/10 

"C 

8/11- 8/24

r KG GGCS AL YK TZ CH IF r W rK 

GEOGfRFPHICRL REGIONS

Figure D-35. Standing Crop of Juvenile White Perch within 12 Geographical 
Regions of Hudson River Estuary [RM. 12-153 (km 19-245)] 
Based on Day Sampling by 100-ft (30. 5-rn) Beach Seine during 
1974
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APPENDIX E 

INDEX TO TABLES

Topic

FLOW RATES 

STANDING CROPS OF STRIPED BASS AND 
WHITE PERCH ICHTHYOPLANKTON 

STRIPED BASS ICHTHYOPLANKTON CROPPED 
BY ENTRAINMENT, 1973 

Numbers 

Cumulative Numbers 

Proportion 

Cumulative Proportion 

STRIPED BASS ICHTHYOPLANK TON 'CROPPED 
BY ENTRAINMENT, 1974 

Numbers 

Cumulative Numbers 

Proportion 

Cumulative Proportion 

WHITE PERCH ICHTHYOPLANKTON (NOT IN
CLUDING EGGS) CROPPED BY ENTRAINMENT, 1974 

Numbers 

Cumulative Numbers 

Proportion 

Cumulative Proportion 

WHITE PERCH ICHTHYOPLANKTON (INCLUDING 
EGGS) CROPPED BY ENTRAINMENT, 1974 

Numbers 

Cumulative Numbers 

Proportion 

Cumulative Proportion

Table Number 

E- 1 through E-l1Z

E- 13

E- 14 through E- 20 

E-21 through E-27 

E-28 through E-34 

E-35 through E-41

E- 42 through E- 50 

E-51. through E- 59 

E-60 through E-68 

E-69 through E-77

E-78 through-E-8-6 

E-87 through E-95 

E-96 through E-104 

E-105 through E-113 

E_ 114 through E-1I22 

E-123 through E-131 

E-13Z through E-140 

E-141 through E-149

services group

f-I 0
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INDEX TO TABLES (GONTD)

Topic 

STANDING- CROP ESTIMATES 

PLANT-REGION DENSITIES

Table Number 

E- 150 through E- 152 

E-153 through E-160

E-2 services groupE-2



Table E-1 

Actual Plant Flow and Maximum Pumping Capacity of Bowline (Unit 1) by 
2-Wk Intervals during 1973 Entrainment period 

Actual.Fiow Maximum Flow % of 
Time Interval. (x 1l3m3) (x 103m3) Maximum Flow 

4/29-5/12 .27,018 29,311 82.2 

5/13-5/26 28,809 29,311 98.3 

5/27-6/9 22,789 29,311 77.7 

6/10-6/23 18,610 29,311 63.5 

6/24-7/7 21,213 29,311 72.4 

7/8-7/21 22,675 29,311 77.4 

Total 141,114 175,866 80.2 

Table E-2 

Actual Plant Flow and Maximum Pumping Capacity of Lovett 
(All Units Combined) by 2-Wk Intervals during 1973 Entrainment Period

E-3 services group

Actual Flow Maximum Flow % of 
Time Interval (x 103m3) (x 103m3) Maximum Flow 

4/29-5/12 18,797 24,168 77.8 

5/13-5/26 17,474 24,168 72.3 

5/27-6/9 19,463 24,168 80.5 

6/10-6/23 21,230 24,168 87.8 

6/24-7/7 22,250 24,168 921.1 

7/8-7/21 22,115 24,168 91.5 

Total 121,329 145,008 83.7

E-3



Table E-3 

Actual Plant Flow and Maximum Pumping Capacity of Indian Point (Unit 2) 
by 2-Wk Intervals during 1973 Entrainment Period 

Actual Flow Maximum Flow % of 
Time Interval (x 103m3) (x 103m3) Maximum Flow 

4/29-5/12 8,870 66,391 13.4 

5/13-5/26 8,425 66,391 12.7 

5/27-6/9 25,815 66,391 38.9 

6/10-6/23 15,529 66,391 23.4 

6/24-7/7 28,114 66,391 42.3 

7/8-7/21 34,184 66,391 51.5 

total 120,937 398,346 30.4 

Table E-4 

Actual Plant Flow and Maximum Pumping Capacity of Indian Point 

(All Units Combined) by 2-Wk Intervals during 1973 Entrainment Period

services groupE-4

Actual Flow Maximum Flow % of 
Time Interval (x 10 3 ) (x l03m3) Maximum Flow 

4/29-5/12 15,601 90,658 17.2 

5/13-5/26 22,002 90,658 24.3 

5/27-6/9 38,701 90,658 42.7 

6/10-6/23 20,400 90,658 22.5 

6/24-7/7 33,043 90,658 36.4 

7/8-7/21 39,124 90,658 43.2 

Total 168,871 543,948 31.0



Table E-5 

Actual Plant Flow and Maximum Pumping Capacity of Danskammer 
(All Units Combined) by 2-Wk Intervals during 1973 Entrainment Period

Actual Plant Flow 
by 1 -Wk

Table E-6 

and Maximum Pumping Capacity of Bowline (Unit 1) 
Intervals during 1974 Entrainment Period

services groupE-5

Actual Flow Maximum Flow % of 
Time Interval (x 103m3) (x 103m3) Maximum Flow 

4/29-5/12 18,608 25,183 73.9 

5/13-5/26 20,159 25,183 80.0 

5/27-6/9 19,356 25,183 76.9 

6/10-6/23 23,157 25,183 92.0 

6/24-7/7 24,096 25,183 95.7 

7/8-7/21 23,507 25,183 93.3 

Total 128,883 151,098 85.3

Actual Flow Maximum Flow % of 
Time Interval (x 103m3) (x 103m3) Maximum Flow 

4/29-5/5 0 14,656 0 

5/6-5/12 0 14,656 0 

5/13-5/19 0 14,656 0 

5/20-5/26 0 14,656 0 

5/27-6/2 0 14,656 0 

6/3-6/9 2,256 14,656 15.4 

6/10-6/16 5,385 14,656 36.7 

6/17-6/23 12,057 14,656 82.3 

6/24-6/30 10,028 14,656 68.4 

7/1-7/7 10,593 14,656 72.3 

7/8-7/14 9,538 14,656 65.1 

Total 49,857 87,936 56.7



Table E-7 

Actual Plant Flow and Maximum Pumping Capacity of Bowline (U ni t 2) 
by l-Wk Intervals during 1974 Entrainment Period

Table E-8 

Actual Plant Flow and Maximum Pumping Capacity of Bowline 
(All Units Combined) by l-Wk Intervals during 1974 Entrainment Period

E-6 
services group

Actual Flow Maximum Flow % of 
Time Interval (x 103m3) (x 103m3) Maximum Flow 

4/29-5/5 12,057 14,656 82.3 

5/6-5/12 12,057 14,656 82.3 

5/13-5/19 11,293 14,656 75.5 

5/20-5/26 0 14,656 0 

5/27-6/2 0 14,656 0 

6/3-6/9 11,035 14,656 75.3 

6/10-6/16 12,057 14,656 82.3 

6/17-6/23 12,073 14,656 82.4.  

6/24-6/30 12,057 14,656 82.3 

7/1-7/7 12,057 14,656 82.3 

7/8-7/14 10,217 14,656 69.7 

Total 104,903 131,904 79.5

Actual Flow Maximum Flow % of 
Time Interval (x 103m 3) (x 103m3) Maximum Flow 

4/29-5/5 12,057 29,312 41.1 

5/6-5/12 12,057 29,312 41.1 

5/13-5/19 11,293 29,312 38.5 

5/20-5/26 0 29,312 0 

5/27-6/2 0 29,312 0 

6/3-6/9 13,291 29,312 45.3 

6/10-6/16 17,442 29,312 59.5 

6/17-6/23 24,130 29,312 82.3 

6/24-6/30 22,085 29,312 75.3 

7/1-7/7 22,650 29,312 77.3 

7/8-7/14 19,755 29,312 67.4 

Total 154,760 322,432 48.0

services groupE-6



Table E-9 

Actual Plant Flow and Maximum Pumping Capacity of Lovett 

(All Units Combined) by l-Wk Inte~rvals during 1974 Entrainment Period 

Actual Flow Maximum Flow % of 
Time Interval (lx 103m3 ) (X 10 3m3) Maximum Flow 

4/29-5/5 8,558 12,084 70.8 

5/6-5/12 8,558 12,084 70.8 

5/13-5/19 8,558 12,084 70.8 

5/20-5/26 8,897 12,084 73.6 

5/27-6/2 8,218 12,084 68.0 

6/3-6/9 9,070 120475.1 

6/10-6/16 8,261 12,084 68.4 

6/17-6/23 9,331 12,084 77.2 

6/24-6/30 8,558 12,084 70.8 

7/1-7/7 9,402 12,084 77.8 

7/8-7/14 8,993 12,084 74.4 

Total 96,404 132,924 72.5 

Table E-10 

Actual Plant Flow and Maximum Pumping Capacity of Indian Point (Unit Z) 
by 1-Wk Intervals during the 1974 Entrainment Period

services groupE-7

Actual Flow Maximum Flow % of 

Time Interval (x 10 3m 3 (x'10 3m 3 Maximum Flow 

4/29-5/5 21,865 33,196 65.9 

5/6-5/12 19,253 33,196 58.0 

5/13-5/19 12,824 33,196 38.6 

5/20-5/26 27,834 33,196 83.8 

5/27-6/2 32,403 33,196 97.6 

6/3-6/9 31,022 33,196 93.5 

6/10-6/16 26,374 33,196 79.5 

6/17-6/23 27,399 33,196 82.5 

6/24-6/30 29,327 33,196 88.3 

7/1-7/7 31,009 33,196 93.4 

7/8-7/14 31,029 33,196 93.5 

Total 290,339 365,156 79.5



Table. E -11 

Actual Plant Flow and Maximum Pumping Capacity of Indian Point
(All Unii 

Actua 
(All Uni

ts Combined) by I-

I1 Plant Flow 
ts Combined)

.Wk Intervals during 1974 Entrainment Period

Table E-12 

and Maximum Pumping Capacity of Danskamn'mer 
by l-Wk Intervals diuring 1974 Entrainment Period

services group

Actual Flow Maximum Flow % of 

Time Interval (x 10 3m 3 (x 10 3m 3 Maximum Flow 

4/29-5/5 30,509 45,330 67.3 

5/6-5/12 24,223 45,330 53.4 

5/13-5/19 19,452 45,330 .42.9 

5/20-5/26 39,300 45,330 86.7: 

5/27-6/2 43,747 45,330 96.5 

6/3-6/9 42,488 45,330 93.7 

6/10-6/16 37,858 45,330 83.5 

6/17-6/23 38,829 45,330 85.7 

6/24-6/30 39,226 45,330 86.5 

7/1-7/7 41,586 45,330 91.7 

7/8-7/14 37,273 45,330 82.2 

Total 394,491 498,630 79.1

Actual Flow Maximum Flow .% of 

Time Interval (x 10 3m 3 (x 10 3m 3 Maximum Flow 

4/29-5/5 9,152 12,591 72.7 

5/6-5/12 7,914 12,591 62.9 

5/13-5/19 8,463 12,591 67.2 

5/20-5/26 93612,591 74.5 

5/27-6/2 9,348 12,591 74.2 

6/3-6/9 7,938 12,591 63.0 

6/10-6/16 7,092 12,591 56.3 

6/17-6/23 8,156 12,591 64.8 

6/24-6/30 8,018 12,591 63.7 

7/1-7/7 9,578 12,591 76.1 

7/8-7/14 9,860 12,591 78.3 

Total 94,905 138,501 68.5

E-8

0



Table E-13 

Standing Crops* of Striped Bass and 'White Perch Ichthyoplankton Including 
Unidentified Morone spp. by l-Wk Intervals during 1974

Time Interval 

4/29-5/5 

5/6-5/12 

5 /13-5/19 

5/20-5/26 

5/27-6/2 

6/3-6/9 

6/10-6/16 

6/17-6/2 3 

6/24-6/30 

7/1-7/7 

7/8-7/14

Striped Bass 

Including 
Unidentified ?dorone app.

Number* ± 

1,1701,000± 

58,306,000± 

177,787,000± 

200,083,000 

240,998,000 t 

783,419,000 ± 

338,044,000 ± 

338,878,000 ± 

119,410,000 ± 

22,719,000 ± 

14,227,000 ±

Standard 
Error* 

261,000 

4,619,000 

74,046,000 

46,243,000 

40,259,000 

35,113,000 

58,218,000 

45,850,000 

9,265,000 

4,199,000 

2,026,000

Numbers are rounded to nearest thousand

White Perch 

Including
Unidentified Aor nq qnn.

Standard 
Number* ± Error*

0± 

2,982,000± 

32,790,000± 

204,321,000± 

177,929,000± 

282,182,000± 

528,995,000 1 

330,868,000 ± 

149,216,000 ± 

28,370,000 ± 

.26,283,000 ±

0 

577,000 

7,734,000 

56,826,000 

20,137,000 

69,852,000 

76,016,000 

36,314,000 

14,495,000 

3,030,000 

3,227,000

Table E-14 

Estimates' of Number of Striped Bass Ichthyoplankton Cropped by 
Entrainment at Bowline (Unit 1) by 2-Wk Intervals fo 'r Each Combination of 
Recirculation, WI, and In-Plant Mortality Adjustment Values during 1973 

in-Plant Mortality (q.) Eggs - 0.8, Larvae -0.6, Juveniles =0.7 All Life Stages - 1.0 (qp 1.0) 

Recirculation 0.1 0.0 0.1 0.0 

Date qp 0.5 1.0 0.5 1.0 0.5 1.0 0.5 1.0 

4/29-5/12 0.707 23,000 46,000 25,000 50,000 32,000 64,000 35,000- 71, 000 

5/13-5/26 0.772 3,029,000 6,058,000 3,289,000 6,578,000 3,834,000 7,668,000 4,260,000 850,000 

5/27-6/9 0.649 83,000 167,000 89,000 179,000 124,000 .248,000 138,000 276,000 

6/10-6/23 -0.607 533,000 1,066,000 569,000 1,138,000 844,000 1,687,000 937,000 1,87 5,000 

6/24-7/7 0.601 235,000 470,000 252,000 502,000 376,000 751,000 417,000 835,000 

7/8-7/21 0.613 28,000. 56,000 30,000 60,000 44,000 . 88,000. 49,000 98,000 

Estimates based on alternate values of In-plant mortality, recirculation, and withdrawal are given as a test of the 
sensitivity of these parameters.

services groupE-9



Table E-l5 

Estimates' of Number of Striped Bass Ichthyoplankton Cropped by Entrainment 
at Lovett (All Units Combined) by 2-Wk Intervals for Each Combination 

of Recirculation, WI, and In-Plant Mortality Adjustment Values during 1973 

In-Plant Mortality (q0 ) Eggs = 0.8, Larvae = 0.6, Juveniles - 0.7 All Life Stages -1.0 (qp -1.0) 

Recirculation 0.1 0.0 0.1 0.0 

Date ~p0.5 1.0 0.5 1.0 0.5 1.0 0.5 1.0 

4/29-5/12 0.781 111,000 222,000 120,000 241,000 139,000 278,000 155,000 309,000 

5/13-5/26 0.777 2,342,000 4,684,000 2,544,000 5,09,000 2,947,000 5,894,000 3,275,000 6,549,000 

5/27-6/9 o.684 74,000 147,000 79,000 159,000 104,000 209,000 116,000 232,000 

6/10-6/23 0.606 838,000 1,675,000 894,000 1,788,000 1,328,000 2,656,000 1,475,000 2,951,000 

6/24-7/7 0.602 241,000 482,000 257,000 515,000 385,000 769,000 427,000 855,000 

7/8-7/21 0.615 35,000 70,000 37,000 75,000 55,000 110,000 61,000 122,000 

Estimates based on alIternate valIues of I n-plIan t mortalI Ity, rec ircu Iat ion, and wi thdrawalI are given as a test of the 
sensitivity of these parameters.  

Table E-16 

Estimates"' of Number of Striped Bass Ichthyoplankton Cropped by 
Entrainment at Indian Point (Unit 2) by 2-Wk Intervals for Each Combination of 

Recirculation, WI, and In-Plant Mortality Adjustment Values during 1973 

In-Plant Mortality (q P) Eggs = 0.8, Larvae =0.6, Juveniles - 0.7 All Life Stages - 1.0 (qp - 1.0) 

Recirculation .0.1 .0.0 0.1 0.0 

Date 4p w 0.5 1.0 0.5 1.0 0.5 1.0 0.5 1.0 

4/29-5/12 0.790 95,000 190,000 103,000 207,000 118,000 235,000 131,000 262,000 

5/13-5/26 0.777 1,050,000 2,099,000 1,140,000 2,280,000 1,321,000 2,642,000 11.468,000 2,935,000 

5/27-6/9 o.689 121,000 241,000 130,000 260,000 170,000 339,000 188,000 377,000 

6/10-6/23 0.605 658,000 1,316,000 702,000 1,405,000 1,045,000 2,090,000 1,161,000 2,322,000 

6/24-7/7 o.603 352,000 705,000 376,000 752,000 561,000 1,123,000 624,000 1,247,000 

7/8-7/21 0.617 54,000 109,000 58 ,000 116,000 85,000 169,000 94,000 18,000 

Es t imates based on alIte rna te valIues of I n-plIant mo rtalI Ity, rec IrculIa tlIon, and wi thd rawalI a re g Iven as a tes t of the 
sensitivity of these parameters.
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Table E-17 

Estimates* of Number of Striped Bass Ichthyoplankton Cropped by 
Entrainment at Indian Point (All Units Combined) by 2-Wk Intervals for Each

Combination of Recirculati~on, WI, and In-Plant Mortality Adjustment Values 
during 1973

In-Plant Mortality (q P) Eggs =0.8, Larvae - 0.6, Juveniles - 0.7 All Life Stage s.- 1.0 (q = 1.0) 
Recirculation 0.1 0.0 0.1 0.0 

Date qp0.5 1.0 0.5 1.0 0.5 1.0 0.5 1.0 

4/29-5/12 0.790 167,000 334,000 182,000 363,000 207,000 414,000 230,000 460,000 

5/13-5/26 0.777 2,741,000 5,482,000 2,978,000 5,956,000 3,449,000 6,898,000 3,832,000- 7,665,000 
5/27-6/9 0.689 181,000 362,000 195,000 389,000 254,000 509,000 283,000 566,000 

6/10-6/23 0.605 865,000 1,729,000 923,000 1,846,000 1,373,000 2,746,000 1,525,000 3,051,000 

6/24-7/7 0.603 414,000 828,000 442,000 884,000 660,000 1,319,000 733,000 1,466,000 

7/8-7/21 0.617 62,000 124,000 66,000 133,000 97,000 194,000 10,000 215,000 

7/22-8/1 0.651 18,000 36,000 20,000 39,000 27,000 54,000 30,000 60,000 

tEstimates based on alternate values of in-plant mortality, recirculation, and withdrawal are given as a test of the 
sensitivity of these p arameters.  

Table E-18 

Estimates' of Number of Striped Bass Ichthyoplankton Cropped by 
Entrainment at Danskammer (All Units Combined) by Z-Wk Intervals for Each, 

Combination of Recirculation, WI, and In-Plant Mortality Adjustment Values 
during 1973 

In-Plant Mortality (q P) -Eggs - 0.8, Larvae - 0.6, Juveniles - 0.7 All Life Stages - 1.0 (q - 1.0) 
Recirculation 0.1 0.0 0.1 0.0 

Date qp0.5 1.0 0.5 1.0 0.5 1.0 0.5- - 1.0

4/29-5/12 0.797 271,000 543,000 295,000 591,000 334,000 667,00 0 371,000 .741,000 

5/13-5/26 0.776 1,427,000 2,854,000 1,550,000 3,100,000 1,797,000 3,595, .000 1,997,000 3,994,000 

5/27-6/9 0.623 736,000 1,472,000 787,000 1,573,000 1,137,000 2,273,000 1,263,000 2,526,000 

6/10-6/23 0.600 708,000 1,416,000 755,000 1,510,000 1,133,000 2,266,000 1,259,000 2,571,000 

6/24-7/7 0.601 1,125,000 2,249,000 1,200,000 2,400,000 1,797,000 3,593,000 1,996,000 3,953,000 
7/8-7/21 0.667 180,000 360,000 194,000 387,000 261,000 522,000 290,000 581,000 

Estimates based on alternate values of in-plant mortality, recirculation, and withdrawal are given as a test of the 
sensitivity of these parameters.
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Table E-19 

Estimates* of Number of Striped Bass Ichthyoplankton Cropped by 
Entrainment at Multiplant by 2-Wk Intervals for Each Combination of 

Recirculation, WI, and In-Plant Mortality Adjustment Values during -1973 

In-Plant Mortality (q0 ) Eggs = 0.8, Larvae =0.6, Juveniles = 0.7 All Life Stages = 1.0 (qp = 1.0) 

Recirculation 0.1 0.0 0.1 0. 0 

Date qp W 0.5 1.0 0.5 1.0 0.5 1.0 0.5 1 .0 

4/29-5/12 0.788 573,000 1,146,000 623,000 1,246,000 712,000 1,423,000 791,000 1,581,000 

5/13-5/26 0.775 9,539,000 19,078,000 10,361,000 20,721,000 12,028,000 24,055,000 13,364,000 26,728,000 

5/27-6/9 0.639 1,074,000 2,148,000 1,150,000 2,300,000 1,619,000 3,239,000 1,799,000 3,598,000 

6/10-6/23 0.604 2,943,00 0 5,887,000 3,W4,000 6,282,000 4,677,000 9,354,000 5,197,000 10,394,000 

6/24-7/7 0.602 2,015,000 4,031,000 2,150,000 4,300,000 3,217,000 6,434,000 3,574,000 7,148,000 

7/8-7/21 0.645 306,000 611,000 327,000 655,000 457,000 914,000 508,000. 1,016,000 

Estim ates basedton alternate values of i n-plIant mortalI Ity, rec irculIat ion, and wi thdrawalI are gi1ven as a testof the 
sensitiviy of these parameters.  

Table E-20 

Estimates-" of Number of Striped Bass Ichthyoplankton Cropped by 
Entrainment at Post-1972 Plants by 2.-Wk Intervals for each Combination 

of Recirculation, WI, and In-Plant Mortality Adjustment Values during 1973 

In-Plant Mortality (q P) Eggs = 0.8, Larvae = 0.6, Juveniles = 0.7 All Life Stages = 1.0 (qp = 1.0) 

Recirculation 0.1 0.0 0.1 0.0 

w 

Date p0.5 i.0 0.5 1.0 0.5 1.0 0.5 1.0 

4/29-5/12 0.779 118,000 236,000 128,000 257,000 150,000 299,000 166,000 332,000 

5/13-5/26 0.774 4,078,000 8,157,000 4,429,000 8,858,000 5,155,000 10,309,000 5,727,000 11,455,000 

5/27-6/9 0.676 204,000 408,000 219,000 439,000 294,000 587,000 326,000 653,000 

6/10-6/23 0.606 1,191,000 2,382,000 1,271,000 2,543,000 1,889,000 3,777,000 2,098,000 4,197,000 

6/24-7/7 0.602 588,000 1,175,000 627,000 1,254,000 937,000 1,874,000 1,041,000 2,082,000 

7/8-7/21 o.616 82,000 165,000 88,000 176,0006 129."000 257,000 143,000 286,000 

Est imates based on alIternate valIues of i n-pl ant mortalIi ty , rec irculIat ion , and wi thdrawalI are g iven as a test of the 
sensitivity of these parameters.
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Table E-2l 

Estimate s* of Cumulative Number of Striped Bass Ichthyoplankton Cropped 
by Entrainment at Bowline (Unit 1) by 2-Wk Intervals for Each Combination 
of Recirculation, WI, and In-Plant Mortality Adjustment Values during 1973 

In-Plant Mortality (q P) Eggs = 0.8, Larvae = 0.6, Juveniles =0.7 All Life Stages =1.0. (qp 1.0) 

'Recirculation 0.1 0.0 0.1 0.0 

Date ~ p0.5 1.0 0.5 1.0 0.5 1.0 0.5 1.0 

4/29-5/12 0.707 23,000 46,000 25,000 50,000 32,000 64,000 35,000 71,000 

5/13-5/26 0.772 3,052,000 6,104,000 3,314,000 6,627,000 3,866,000 7,732,000 4,295,000 8,591,000 

5/27-6/9 0.649 3,136,000 6,271,000 3,403,000 6,806,000 3,990,000 7,980,000 4,433,000 8,866,000 

6/10-6/23 0.607 3,668,000 7,337,000 3,972,000 7,944,000 4,833,000 9,667,000 5,370,000 10,741,000 

6/24-7/7 0.601 3,904,000 7,807,000 4,223,000 8,446,000 5,209,000 10,418,000, 5,788,000 11,576,000 

7/8-7/21 0.613 3,932,000 7,864,000 4,253,000 8,506,000 5,253,000 10,506,000 5,837,000 11,674,000 

Estimates based on alternate values of in-plant mortality, recirculation, and withdrawal are given as a test of the 
sensitivity of these parameters.  

Table E-22 

Estimates' of. Cumulative Number of Striped Bass Ichthyoplankton Cropped by 
Entrainment at Lovett (All Units Combined) by 2-Wk Intervals for Each 

Combination of Recirculation, WI, and In-Plant Mortality Adjustment Values 
during 1973 

In-Plant Mortality (q P) Eggs = 0.8, Larvae =0.6, Juveniles =0.7 All Life Stages =1.0 (qp =1.0) 

Recirculation 0.1 0.0 0.1 0.0 

Date qp0.5 1.0 0.5 1.0 0.5 1.0 0.5 1.0 

4/29-5/12 0.781 111,000 222,000 121,000 241,000 139,000 278,000 155,000 309,000 

5/13-5/26 0.777 2,453,000 4,906,000 2,665,000 5,330,000 3,086,000 6,172,000 3,429,000 6,858,000 

5/27-6/9 0.684 2,527,000 5,054,000 2,744,000 5,489,000 3,190,000 6,381,000 3,545,000 7,090;'000 

6/10-6/23 0.606 3,365,000 6,729,000 3,638,000 7,277,000 4,518,000 9,037,000 5,020,000 10,041,000 

6/24-7/7 0.602 3,606,000 7,212,000 3,896,000 7,792,000 4,903,000 9,80,000 5,448,000 10,896,000 

7/8-7/21 0.615 3,641,000 7,282,000 3,933,000 7,867,000 4,958,000 9,916,000 5,509,000 11,018,000 

Estimates based on alternate values of in-plant mortality,. recirculation, and withdrawal are given as a test of the 
sensitivity of these parameters.
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Table E-23

Estimates' of Cumulative Number of Striped Bass Ichthyoplankton Cropped by 
Entrainment at Indian Point (Unit 2) by 2-Wk Intervals for Each Combination 
of Recirculation, WI, and In-Plant Mortality Adjustment Values during 1973 

in-Plant Mortality (q P) Eggs = 0.8, Larvae = 0.6, Juveniles = 0.7 All Life Stages = 1.0 (.qp = 1.0) 

Recirculation 0.1 0.0 0.1 0.0 

W 
Date &p0.5 1.0 0.5 1.0 0.5 1.0 0.5 1.0 

4/29-5/12 0.790 95,000 190,000 103,000 207,000 118,000 235,000 131,000 262,000 

5/13-5/26 0.777 1,145,000 2,289,000 1,244,000 2,487,000 1,438,000 2,877,000 1,598,000 3,197,000 

5/27-6/9 0.689 1,265,000 2,531,000 1,373,000 2,747,000 1,608,000 3,216,000 1,787,000 3,574,000 

6/10-6/23 0.605 1,923,000 3,847,000 2,076,000 4,152,000 2,653,000 5,306,000 2,948,000 5,896,000 

6/24-7/7 0.603 2,276,000 4,552,000 2,452,000 4,904,000 3,214,000 6,429,000 3,572,000 7,143,000 

7/8-7/21 0.617 2,330,000 4,660,000 2,510,000 5,020,000 3,299,000 6,598,000 3,666,000 7,331,000 

Estimates based on alternate values of in-plant mortality, recirculation, and withdrawal are given as a test of the 
sensitivity of these parameters.  

Table E-24 

Estimates': of Cumulative Number of Striped Bass Ichthyopl ankton Cropped by 
Entrainment at Indian Point (All Units Combined) by 2-Wk Intervals for Each 

Combination of Recirculation, WI, and In-Plant Mortality Adjustment Values 
during 1973 

In-Plant Mortality (q P) Eggs = 0.8, Larvae =0.6, Juveniles = 0.7 All Life Stages = 1.0 (qp = 1.0) 

Recirculation 0.1 0.0 0.1 0.0 

Date qp W 0.5 1.0 0.5 1.0 0.5 1.0 0.5 1.0 

4/29-5/12 0.790 1700 334,000 182,000 363,000 207,000 414,000 230,000 460,000 

5/13-5/26 0.777 2,908,000 5,816,000 3,160,000 6,319,000 3,656,000 7,312,000 4,062,000 8,125,000 

5/27-6/9 0,689 3,089,000 6,178,000 3,354,000 6,708,000 3,910,000 7,821,000 4,345,000 8,690,000 

6/10-6/23 0.605 3,954,000 7,908,000 4,277,000 8,554,000 5,283,000 10,567,000 5,870,000 1 ,741,000 

6/24-7/7 0.603 4,368,000 8,736,000 4,719,000 9,438,000 5,943,000 11,886,000 6,603,000 13,207,000 

7/8-7/21 0.617 4,430,000 8,860,000 4,785,000 9,571,000 6,040,000 12,080,000 6,711,000 3,422,000 

Estimates based on alternate values of in-plant mortality, recirculation, and withdrawal are given as a test of the 
sensitivity of these parameters.
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Table E-25 

Estimates* of Cumulative Number of Striped Bass Ichthyoplankton Cropped 
by Entrainment at Danskammer (All Units Combined) by 2-Wk Intervals for 
Each Combination of Recirculation, WI, and In-Plant Mortality Adjustment 

Values during 1973 

In-Plant Mortality (4 P) E ggs - 0.8, Larvae - 0.6, Juveniles - 0.7 All Life Stages 1.0 (qp - 1.0) 

Recirculation 0.1 0.0 0.1 0.0 

Date 0.5 1.0 0.5 1.0 0.5 1.0 0.5 1.0 

4/29-5/12 0.797 271,000 543,000 295,000 591,000 334,000 667,000 371,000 741,000 

5/13-5/26 0.776 1,698,000 3,396,000 1,845,000 3,691,000 2,131,000 4,262,000 2,368,000 4,736,000 

5/27-6/9 0.623 2,434,000 4,868,000 2,632,000 5,264,000 3,268,000 6,535,000 3,631,000 7,261,000 

6/10-6/23 0.60 3,142,000 6,284,000 3,387,000 6,774,000 4,400,000 8,801,000 4,889,000 9,779,000 

6/24-7/7 0.601 4,267,000 8,533,000 4,587,000 9,174,000 6,197,000 12,394,000 6,886,000 13,771,00 

7/8-7/21 0.667 4,447,000 8,894,000 4,781,000 9,561,000 6,458,000 12,917,000 7,176,000 14,352,000 

Estimates based on alternate values of In-plant mortality, recirculation, and withdrawal are given as a test of the 
sensitivity of these parameters.  

Table E-26 

Estimates* of Cumulative Number of Striped Bass Ichthyoplankton Cropped by 
Entrainment at Multiplant by 2-Wk Intervals for Each Combination of 

Recirculation, WI, and In-Plant Mortality Adjustment. Values during 1973 

In-Plant Mortality (q 0) Eggs = 0.8, Larvae = 0.6, Juveniles = 0.7 All Life Stages =1.0 (4p = 1.0) 

Recirculation 0.1 0.0 0.1 0.0 

Date qp0.5 1.0 0.5 1.0 0.5 1.0 0.5 1.0 

4/29-5/12 0.788 573,000 1,146,000 623,000 1,246,000 712,000 1,423,000 791,1000- 1-,581,000

5/13-5/26 0.775 10,112,000 20,223,000 10,984,000 21,967,000 12,739,000 25,479,'000 14,155,000 28,310,000 

5/27-6/9 0.639 11,185,000 22,371,000 12,134,000 24,267,000 14,359,000 28,717,000 15,954,000 31,908,000 
6/10-6/23 0.604 14,129,000 28,258,000 15,275,000 30,550,000 19,036,000 38,071,000 21,151,000 42,302,000 

6/24-7/7 0.602 16,144,000 32,288,000 17,425,000 34,850,000 22,253,000 44,505,000 24,725,000 49,450,000 

7/8-7/21 0.645 16,450,000 32,900,000 17,752,000 35,505,000 22,709,000 45,419,000 25,233,000 50,466,000 

Estimates based on alternate values of in-plant mortality, recircuiation, and withdrawal are given as a test of the 
sensitivity of these parameters.
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Table E-27 

Estimates* of Cumulative Number of Striped Bass Ichthyoplankton Cropped by 
Entrainment at Post-1972 Plants by 2-Wk Intervals for Each Combination of 
Recirculation, WI, and In-Plant Mortality Adjustment Values during 1973 

In-Plant Mortality (q P) Eggs = 0.8, Larvae - 0.6, Juveniles - 0.7 All Life Stages =1.0 (qp - 1.0) 

Recirculation 0.1 0.0 0.1 0.0 

Date qP W 0.5 1.0 0.5 1.0 0.5 1.0 0.5 1.0 

4/29-5/12 0.779 118,000 236,000 128,000 257,000 150,000 299,000 166,000 332,000 

5/13-5/26 0.774 4,197,000 8,393,000 4,557,000 9,114,000 5,304,000 10,608,000 5,894,000 1),787,000 

5/27-6/9 0.676 4,401,000 8,802,000 4,777,000 9,553,000 5,598,000 11,196,000 6,220,000 12,440,000 

6/10-6/23 o.606 5,592,000 11,184,000 6,048,000 12,096,000 7,487,000 14,973,000 8,318,000 16,637,000 

6/24-7/7 0.602 6,180,000 12,359,000 6,675,000 13,350,000 8,424,000 16,847,000 9,359,000 18,719,000 

7/8-7/21 0.616 6,262,000 12,524,000 6,763,000 13,526,000 8,552,000 17J,10400 9,502,000 19,005,000 

Estimates based on alternate values of in-plant mortality, recirculation, and withdrawal are given as a test of the 
sensitivity of these parameters.

Table E-28

Estimates* of Proportion of Striped Bass Ichthyoplankton Cropped by 
Entrainment at Bowline (Unit 1) by 2-Wk Intervals for Each Combination 

of Recirculation, WI., and In-Plant Mortality Adjustment Values during 1973 

In-Plant Mortality (q ) Eggs = 0.8, Larvae =0.6, Juveniles = 0.7 All Life Stages =1.0 (qp =1.0) 

Recirculation 0.1 0.0 0.1 0.0 

Date qp W 0.5 1.0 0.5 1.0 0.5 1.0 0.5 1.0 

4/29-5/12 0.707 <0.0001 0.0001 <0.0001 0.0001 <0.0001 0.0001 <0.0001 0.0001 

5/13-5/26 0.772 0.0053 0.0107 0.0058 0.0116 0.0068 0.0135 0.0075 0.0150 

5/27-6/9 0.649 0.0008 0.0016 0.0009 0.0017 0.0012 0.0024 0.0013 0.0027 

6/10-6/23 0.607 0.0029 0.0058 0.0031 0.0062 0.046 0.0092 0.0051 0.0102 

6/24-7/7 M.60 0.0013 0.0027 0.0014 0.0029 0.0022 0.0043 0.0024 0.0048 

7/8-7/21 0.613 0.0011 0.0023 0.0012 0.0024 0.0018 0.0036 0.0020 0.0040 

Estimates based on alternate values of in-plant mortality, recirculation, and withdrawal are given as a test. of the 
sensitivity of these parameters.
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Table E-29 

Estimates* of Proportion of Striped Bass Ichthyoplankton Cropped by 
Entrainment at. Lovett (All Units Combined) by 2-Wk Intervals for Each 

Combination of Recirculation, WI, and In-Plant Mortality Adjustment Values 
during 1973 

In-Plant Mortality (q0 p Eggs = 0.8, Larvae =0.6, Juveniles =0.7 All Life Stages =1.0 (qp 1.0) 

Recirculation 0.1 0.0 0.1 0.0 

Date qp0.5 1.0 0.5 1.0 0.5 1.0 0.5 1.0 

4/29-5/12 0.781 0.0001 0.0003 0.0002 0.0003 0.0002 0.0004 0.0002 oo 

5/13-5/26 0.777 0.0041 0.0083 0.0045 0.0090 0.0052 0.010 0.0058 0.0116 

5/27-6/9 o.684 0.0007 mo014 0.0008 0.0015 0.0010 0.0020 0.0011 0.0022 

6/10-6/23 0.606 0.046 0.0091 0.0049 0.0098 0.0073 0.0145 0.0081 0.16i 

6/24-7/7 0.602 0.014 0.0028 0.0015 0.0030 0.0022 0.044 0.0025 0.049 

7/8-7/21 0.615 0.0014 0.0029 0.0015 0.0030 0.0022 0.0045 0.0025 0.0050 

*Estimates based on alternate values of in-plant mortality, recircuiation, and withdrawal are given as a test of the 
sensitivity of these parameters.  

Table IE-30 

Estimates* of Proportion of Striped Bass Ichthyoplankton Cropped by 
Entrainment at Indian Point (Unit 2) by 2-Wk Intervals for Each Combination 
of Recirculation, WI, and In-Plant Mortality Adjustment Values during 1973 

In-Piant Mortality (qp) Eggs = 0.8, Larvae =0.6, Juveniles =0.7 All Life Stages =1.0 (qp = 1.0) 

Recirculation 0.1 0.0 0.1 0.0 

Date qp0.5 1.0 0.5 1.0 0.5 1.0 0.5 1.0 

4/29-5/12 0.790 0.0001 0.0003 0.0001 0.0003 0.0002 0.0003 0.0002i- 0_o.0004i 

5/13-5/26 0.777 0.0019 0.0037 0.0020 0,0040 0.0023 0.0047 0.0026 -0.0052 

5/27-6/9 0.689 0.0012 0.0023 0.0013 0.0025 0.0016 0.0033 0.0018 0.0037 

6/10-6/23 0.605 0.0036 0.0072 0.0038 0.0077 0.0057 0.0114 0.0063 0.0127 

6/24-7/7 0.603 0.0020 0.040 0.0022 0.0043 0.0032 0.064 0.0036, 0.0072 

7/8-7/21 0.617 0.0022 0.044 0.0024 0.0047 0.0034 0.0069 0.0038 0.0077 

Estimates based on alternate values of in-plant mortality, recirculation,. and withdrawal are given as a test of the 
sensitivity of these parameters.
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Table E-31 

Estimates* of Proportion of Striped Bass Ichthyoplankton Cropped by 
Entrainment at Indian Point (All Units Combined) by 2-Wk Intervals for Each 
Combination of Recirculation, W . and In-Plant Mortality Adjustment Values 

during 1973 

In-Plant Mortality (q P) Eggs = 0.8, Larvae =0.6, Juveniles = 0.7 All Life Stages =1.0 (q = 1.0) 

Recirculation 0.1 0.0 0.1 0.0 

Date qP W 0.5 1.0 0.5 1.0 0.5 1.0 0.5 1.0 

4/29-5/12 0.790 0.0002 0.0004 0.0002 0.0005 0.0003 0.0006 0.0003 0.0006 

5/13-5/26 0.777 0.004 0.0097 0.0053 0.0105 0.0060 0.0122 0.0068 0.0135 

5/27-6/9 0.689 0.0018l 0.0035 0.0019 0.0038 0.0025 0.0049 0.0027 0.0055 

6/10-6/23 0.605 0.0047 0.094 0.0050 0.0101 0.0075 0.0150 0.0083 0.0167 

6/24-7/7 0.603 0.0024 0.0048 0.0025 0.0051 0.0038 0.0076 0.0042 0.0084 

7/8-7/21 0.617 0.0025 0.0051 0.0027 0.0054 0.0040 0.0079 0.0044 0.0088 

Estimates based on alternate values of in-plant mortality, recirculation, and withdrawal are given as a test of the 
sensitivity of these parameters.  

Table E-32 

Estimates* of Proportion of Striped Bass Ichthyoplankton Cropped by 
Entrainment at Danskammer (All Units Combined) by 2-Wk Intervals for Each
Combination of Recirculation, WI, and In-Plant 

during 1973
Mortality Adjustment Values

E-18 services group

In-Plant Mortality (q p) Eggs =0.8, Larvae =0.6, Juveniles = 0.7 All Life Stages =1.0 (q = 1.0) 

Recirculation 0.1 0.0 0.1 0.0 

Date 0.5 1.0 0.5 1.0 0.5 1.0 0.5 1.0 

4/29-5/12 0.797 0.000 0.0007 0.0004 0.0008i 0.0005 0.0009* 0.0005 0.0010 

5/13-5/26 0.776 0.0025 0.0050 0.0027 0.0052 0.0032 0.0063 0.0035 0.0070 

5/27-6/9 0.623 0.0071 0.0143 0.0076 0.0152 0.0110 0.0220 0.0122 0.0245 

6/10-6/23 0Mo0 0.0039 0.0077 0.0041 0.0082 0.0062 0.0124 0.0069 0.0137 

6/24-7/7 0.601 0.0064 0.0129 0.0069 0.0138 0.0103 0.0206 0.0114 0.0229 

7/8-7/21 0.667 0.0073 0m147 0.0079 0.0157 0.0106 0.0213 0.0118 0.0236 

Estimates based on alternate values of in-plant mortality, recirculation, and withdrawal are given as a test of the 
sensitivity of these parameters.
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Table E-33 

Estimates* of Proportion of Striped. Bass Ichthyoplankton Cropped by 
Entrainment at Multiplant by 2-Wk Intervals for Each Combination of 

Recirculation, WI, and In-Plant Mortality Adjustment Values during 1973 

In-Plant Mortality (q P) Eggs =0.8, Larvae =0.6, Juveniles -0.7 All Life Stages 1.0 (qp =1.0) 

Recirculation 0.1 0.0 0.1 0.0 

Date 0.5 1.0 0.5 1.0 0.5 1.0 0.5 1.0 

4/29-5/12 0.788 0.0008l 0.0016 0.0009 0.0017 0.0010 0.0019 0.0011 0.0022 

5/13-5/26 0.775 o.o168l 0.0337 0.0183 ~ 0.0366, 0.0212 0.0424 0.0236 0.0472 

5/27-6/9 0.639 0.0104 0.020 0.0111 0.0223 0.0157 0.0314 0.0174 0.0349 

6/10-6/23 0.604 0.0161 0.0321 0.0172 0.0343 0.0255 0.0511 0.0284 0.0568 

6/24-7/7 0.602 0.0116 0.0231 0.0123 0.0247 0.0184 0.0369 0.0205 0.0410 

7/8-7/21 0.645 0.0124 0.0249 0.0133 0.0266 0.0186 0.0372 0.0207 0.0413 

Estimates based on alternate values of in-plant mortality, recirculation, and withdrawal are given as a test of the 
sensitivity of these parameters.  

Table E-34 

Estimates* of Proportion of Striped Bass Ichthyoplankton Cropped by 
* Entrainment at Post-1972 Plants by 2-Wk Intervals for Each 

Combination of Recirculation, WI, and In-Plant Mortality Adjustment Values 
during 1973 

In-Plant Mortality (q P) Eggs = 0.8, Larvae =0.6, Juveniles =0.7 All Life Stages -1.0 (qp - 1.0) 

Recirculation 0.1 0.0 0.1 0.0 

Date Qp0.5 1.0 0.5 1.0 0.5 1.0 0.5 1.0 

4/29-5/12 0.779 0.0002 0.0003 0.0002 0.0003 0.0002 0.0004 0.0002 0.0005 

5/13-5/26 0.774 0.0072 0.0144 0.0078 0.0156 0.0091 0.0182 0.0101 0.0202 

5/27-6/9 0.676 0.0020 0.0040 0.0021 0.0043 0.0028 0.0057 -0.0032 0.0063 

6/10-6/23 0.606 0.0065 0.0130 0.0069 0.0139 0.0103 0.0206 0.0115 0.0229 

6/24-7/7 0.602 0.0034 0.0067 0.0036 0.0072 0.0054 0.0107 0.0060 0.0119 

7/8-7/21 o066 0.0034 o.067 0.0036 0.0072 0.0052 0.0105 0.0058 m.116 

Estimates based on alter nate values of in-plant mortality, recirculation, and withdrawal are given as a test of the 
sen sitivit y of these parameters.I
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Table E-35 
Estimates* of Cumulative Proportion of Striped Bass Ichthyoplankton Cropped 

by Entrainment at Bowline (Unit 1) by 2-Wk Intervals for Each Combination 

of Recirculation, WI, and In-Plant Mortality Adjustment Values during 1973 

In-Plant Mortality (qP Eggs =0.8, Larvae =0.6, Juveniles = 0.7 All Life Stages =1.0 (4ip = 1.0) 

Recirculation 0.1 0.0 0.1 0.0 

Date ~ p0.5 1.-0 0.5 1.0 0.5 1.0 0.5 1.0 

4/29-5/12 0.707 <0.0001 0.0001 <0.0001 0.0001 <0.0001 0.0001 <0.0001 0.0001 

5/13-5/26 0.772 0.0054 0.0107 0.0058 0.0117 0.0068 0.0136 0.0076 0.0151 

5/27-6/9 0.649 0.002 0.0123 0.0067 0.0134 0.0800 0.0160 0.0089 0.0178 

6/10-6/23 0.607 0.0091 0.0181 0.0098 0.0195 0.0126 0.0251 0.0140 0.0278 

6/24-7/7 0.601 0.0104 0.0207 0.0112 0.0023 o.o147 0.0293 0.0163 0.0325 

7/8-7/21 0.613 0.0115 0.0230 0.0124 0.0247 0.0165 0.0327 0.0183 0.0363 

Est imates based on alIternate valIues of i n-plIant mortalIi ty, rec ircul at ion, and wi thdrawal1 are g iven as a test of the 
Isensitivity of these parameters.  

Table E-36 

Estimates* of Cumulative Proportion of Striped Bass Ichthyoplankton Cropped 
by Entrainment at Lovett (All Units Combined) by 2-Wk Intervals for Each
Combination of Recirculation, WI, and In-Plant 

during 197 3
Mortality Adjustment Values
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In-Plant Mortality (q P) I Eggs = 0.8, Larvae =0.6, Juveniles = 0.7 All Life Stages =1.0 (ti., 1.0) 

Recirculation 0.1 0.0 0.1 0.0 

Date 0.5 1.0 0.5 1.0 0.5 1.0 - 0.5 1.0 

4/29-5/12 0.781 0.0001 0.0003 0.0001 0.0003 0.0001 0.0003 0.0002 0.0004 

5/13-5/26 0.777 0.0043 0.0086 0.0047 0.0093 0.0054 0.0108l 0.0060 0.0120 

5/27-6/9 o.684 0.0050 0.0100 0.0054 0.0108 0.0064 0.0128 0.0710 0.0142 

6/10-6/23 0.606 0.0095 0.0190 0.0103 0.0205 0.0136 0.0271 0.0151 0.0301 

6/24-7/7 0.602 0.0109 0.0218 0.0117 0.0234 0.0158 0.0314 0.0175 0.0348 

7/8-7/21 0.615 0.0123 0.0245 0.0132 0.0264 0.0181 0.0357 0.0200 0.0396 

Estimates based on alternate values of in-plant mortality, recirculation, and withdrawal are given as a test of the 
sensitivity of these parameters.



Table E-37 

Estimates* of Cumulative Proportion of Striped Bass Ichthyoplankton Cropped 
by Entrainment at Indian Point (Unit 2) by 2-Wk Intervals for Each

Combination or Recirculation, W9and In-Plant 
during 1973

Mortality Adjustment Values

In-Plant Mortality (q ) Eggs =0.8, Larvae =0.6, Juveniles - 0.7 All Life Stages =1.0 (qp = 1.0) 

Recirculation 0.1 0.0 - 0.1- 0.0 

Date Qp0.5 1.0 0.5 1.0 0.5 1.0 0.5 1.0 

4/29-5/12 0.790 0.0001 0.0003 0.0001 0.0003 0.0002 0.0003 0.0002 0.0004 

5/13-5/26 0.777 0.0020 0.0040 0.0022 0.0043 0.0025 0.0050 0.0028 0.0055 

5/27-6/9 0.689 0.0031 0.0063 0.0034 0.006 0.0041 0.0083 0.0046 0.0092 

6/10-6/23 0.605 0.006 0.0134 0.0072 o.o144 0.0098 0.0196 0.0109 0.0217 

6/24-7/7 0.603 0.0087 0.0174 0.0094 0.0187 0.0130 0.0259 0.0144 0.0287 

7/8-7/21 o.617 0.0109 0.0218 0.0117 0.0233 0.164 0.0326 0.0182 0.0362 

Estimates based on alternate values of in-plant mortality, recirculation, and withdrawal are given as a test of the 
sensitivity of these parameters.  

Table E-38 

Estimates* of Cumulative Proportion of Striped Bass Ichthyoplankton Cropped 
by Entrainment at Indian Point (All Units Combined) by 2-Wk Intervals for Each 

Combination of Recirculation, WI, and In-Plant Mortality Adjustment Values 
during 1973 

In-Plant mortality W P) Eggs - 0.8, Larvae =0.6, Juveniles = 0.7 All Life Stages =1.0 (qp 1.0) 

Recirculation 0.1 0.0 0.1 0.0 

Date qp W 0.5 1.0 0.5 1.0 0.5 1.0 0.5 1 .0 

4/29-5/12 0.790 0.0002 0.0005 0.0002 0.0005 0.0003 0.0006 0.0003 0.0006 

5/13-5/26 0.777 0.0051 0.0101 0.0055 0.0110 0.0064 0.0127 0.0070 0.014 

5/27-6/9 0.689 0.0068 0.0136 0.0074 0.0147 0.0088 0.0176 0.0098 0.0195 

6/10-6/23 0.605 0.0115 0.0229 0.0124 0.0247 0.0162 0.0323 0.0180 0.0359 

6/24-7/7 0.603 0.0138 0.0275 0.0149 0.0296 0.0200 0.0396 0.0222 0.0440 

7/8-7/21 0.617 0.0163 0.0325 0.0175 0.0348 0.0238 0.0472 0.0264 0.0523 

Estimates based on alternate values of in-plant mortality, recirculation, and withdrawal are given as a test of the 
sensitivity of these parameters.
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Table E-39

Estimates* of Cumulative Proportion of Striped Bass Ichthyoplankton Cropped
by Entrainment at Danskamnmer 

Combination of Recirculation,
(All Units Combined) by 2-Wk Intervals for Each 
WI, and In-Plant Mortality Adjustment Values 

during 1973

In-Plant Mortality (q P) Eggs -Z0.8, Larvae =0.6, Juveniles = 0.7 All Life Stages =1.0 (qp = 1.0) 

Recirculation 0.1 0.0 0.1 0.0 

Date 0.5 1.0 0.5 1.0 0.5 1.0 0.5 1.0 

4/29-5/12 0.797 0.0004 0.0007 0.0004 0.0008 0.0005 0.0009 0.0005 0.0010 

5/13-5/26 0.776 0.0029 0.0058 0.0031 0.0063 0.0036 0.0072 o.ooko 0.0081i 

5/27-6/9 0.623 0.0100 0.0199 0.0107 0.0214 0.0146 0.0291 0.0162 0.0323 

6/10-6/23 0.60 0.0138 0.0275 0.0148 0.0295 0.0207 0.04H1 0.0230 0.0456 

6/24-7/7 0.60 0.0202 0.0401 0.0216 p.0428 0.0308 0.0609 0.0 342 0.0675 

7/8-7/21 0.667 0.0274 0.0541 0.0293 0.0579 0.0411 0.080 0.0456 0.0895 

Estimates based on alIternate valIues of in-plIant mortalIi ty, reci rculIat ion, and wi thdrawalI are given as a test of the 
sensitivity of these parameters.  

Table E-40 

Estimnates* Of Cumulative Proportion of Striped Bass Ichthyoplankton Cropped 
by Entrainment at Multiplant by 2-Wk Intervals for Each Combination 

of Recirculation, WI, and In-Plant Mortality Adjustment Values during 1973 

In-Plant Mortality (q d Eggs = 0.8, Larvae =0.6, Juveniles =0.7 All Life Stages =1.0 (qp =1;0) 

Recirculation 0.1 0.0 0.1 0.0 

Date Qp0.5 1.0 0.5 1.0 0.5 1.0 0.5 1.0 

4/29-5/12 0.788 0.0008 0.0016 0.0009 0.0017 0.0010 0.0019 0.0011 0.0022 

5/13-5/26 0.775 0.0176 0.0352 0.0191 0.0382 0.0222 0.0443 0.0246 0.0492 

5/27-6/9 0.639 0.0278 0.0552 0.0300 0.0596 0.-0375 0.0743 0.0416 0.0824 

6/10-6/23 o.604 0.0434 0.0856 0.0467 0-.0919 0.0621 0.1216 0.0688 0.1344 

6/24-7/7 0.602 0.0545 0.1067 0.0584 0.1143 0.0794 0.540 0.0879 0.1699 

7/8-7/21 0.645 0.0662 0.1289 0.0710 0.1379 0.0965 0.1854 0.1067 0.2042 

Estimates based on alternate values of in-plant mortality, recirculation, and withdrawal are given as a test of the 
sensitivity of these parameters.
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Table E-41 

Estimnates* of Cumulative Proportion of Striped Bass Ichthyoplankton Cropped 
by Entrainment at Post-1972 Plants by Z-Wk Intervals for Each Combination 
of Recirculation, WI, and In-Plant Mortality Adjustment Values during 1973 

In-Plant Mortality (q ) Eggs =0.8, Larvae =0.6, Juveniles =0.7 All Life Stages =1.0 (qp 1.0) 

Recirculation 0.1 0.0 0.1 0.0 

Date qp 0.5 1.0 0.5 1.0 0.5 1.0 0.5 1.0 

4/29-5/12 0.779 0.0002 0.0003 0.0002 0.004 0.0002 0.0004 0.0002 0.0005 

5/13-5/26 0.774 0.0074 0.0147 0.0080o 0.0160 0.0093 0.0186 0.0103 0.0207 

5/27-6/9 0.676 0.0093 0.0186 0.0101 0.0202 0.0121 0.0242 0.0135 0.0268 

6/10-6/23 0.66 0.0158 0.0314 0.0170 0.0338 0.0223 0.0443 0.0248 0.0491 

6/24-7/7 0.602 0..0191 0.0379 0.0205 0.0407 0.0276 0.0546 0.0306 0.0605 

7/8-7/21 M.16 0.0224 0.0443 0.0240 0.0476 0.0326 0.0645 0.0362 0.0714 

Estimates based on alternate values of in-plant mortality, recirculation, and withdrawal are given as a test of the 
sensitivity of these parameters.  

Table E-42 

Estimates' of Number of Striped Bass Ichthyoplankton Cropped by Entrainment 
at Bowline (Unit 1) by I1-Wk Intervals for Each Combination of Recircualtion, 

Wand In-Plant Mortality Adjustment Values during 1974 

In-Plant Mortality (q P) Eggs -0.8, Larvae =0.6, Juveniles =0.7 All Life Stages 1.0 (qp = 1.0) 

Recirculation 0.1 0.0 0.1 0.0 

Date 0.5 1.0 0.5 1.0 0.5 1.0 0.5 1.0 

4/29-5/5 0.0 0 0 0 0 0 0 _0- 0 

5/6-5/12 0.790 0 0 0 0 0 0 0 0 

5/13-5/19. 0.797 0 0 0 0 0 0 0 0 
5/20-5/26 0.750 0 0 0 0 0 0 0 0 

5/27-6/2 o.608 0 0 0 0 0 0 0 0 

6/3-6/9 0.6o 74,000 148,000 79,000 158,000 119,000 237,000 132,000 264,000 

6/10-6/16 0.600 314,000 628,000 335,000 670,000 502,000 1,004,000 558,000 1,116,000 

6/17-6/23 0.600 543,000 1,087,000 5 80,000 1,159,000 870,000 1,739,000 966,000 1,932,000 

6/24-6/30 0M60 234,000 468,000 249,000 499,000 374,000 748,000 416,000 831,000 

7/1-7/7 o.605 43,000 87,000 46,000 93,000 69,000 138,000 77,000 153,000 

7/8-7/14 0.627 41,000 82,000 44,000 88,000 63,000 126,000 70,000 140,000 

1Estimates based on alternate values of in-plant mortality, recirculation, and withdrawal are given as a test of the 
sensitivity of these parameters.I
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Table E-43

Estimates* of Number of Striped Bass Ichthyoplankton Cropped by Entrainment 

at Bowline (Unit 2) by l-Wk Intervals for Each Combination of Recirculation, 
WI, and in-Plant Mortality Adjustment Values during 1974 

In-Plant Mortality (q P) Eggs - 0.8, Larvae - 0.6,' Juveniles - 0.7 All Life Stages -1.0 (qp 1.0) 

Recirculation 0.1 0.0 0.1 0.0 

Date qp W 0.5 1.0 0.5 1.0 0.5 1.0 0.5 1.0 

4/29-5/5 0.0 0 0 0 0 0 0 0 0 

5/6-5/;2 0.790 38,000 76,000 42,000 83,000 47,000 95,000 53,000 105,000 

5/13-5/19 0.797 569,000 1,138,000 619,000 1,239,000 699,000 1,398,000 777,000 1,554,000 

5/20-5/26 0.750 0 0 0 0 0 0 0 0 

5/27-6/2 0.608 0 0 0 0 0 0 0 0 

6/3-6/9 0.600 363,000 .725,000 387,000 773,000 580,000 1,160,000 645,000 1,289,000 

6/10-6/16 0.600 703,000 1,406,000 750,000 1,499,000 1,125,000 2,249,000 1,250,000 2,499,000 

6/17-6/23 0.600 544,000 1,08,000 580,000 1,161,000 871,000 1,741,000 967,000 1,935,000 

6/24-6/30 0.600 281 ,000 562,000 300,000 600,000 450,000 899,000 500,000 999,000 

7/1-7/7 0.605 49,000 99,000 53,000 105,000 78,000 157,000 87,000 174,000 

7/8-7/14 0.627 44,000 88,000 47,000 94,000 68,000 135,000 75,000 150,000 

Estimates based on alternate values of In-plant mortality, recirculation, and withdrawal are given as a test of the 

sensiti vity of these parameters.  

Table E-44 

Estiinates' of Number of Striped Bass Ichthyoplankton Cropped by Entrainment 
at Bowline (All Units Combined) by l-Wk Intervals for Each Combination 

of Recirculation, WI, and In-Plant Mortality Adjustment Values during 1974 

In-Plant Mortality (q P) Eggs - 0.8, Larvae - 0.6, Juveniles = 0.7 All Life Stages =1.0 (qp =1.0) 

Recirculation 0.1 -0.0 0.1 0.0 

Date 0.5 1.0 0.5 1.0 0.5 1.0 0.5 1.0 

4/29-5/5 0.0 0 0 0 0 0 0 0 0 

5/6-5/12 0.790 39,000 76,000 42,000 .83,000 47,000 95,000 53,000 105,000 

5/13-5/19 0.797 569,000 1,138,000 619,000 1,238,000 699,000 1,398,000 777,000 1,554,000 

5/20-5/26 0.750 0 0 0 0 0 0 0 0 

5/27-6/2 0.608 0 0 0 0 0 0 0 0 

6/2-6/9 0.600 437,000 873,000 466,000 931,000 699,000 1,397,000 776,000 1,552,000 

6/10-6/16 0.600 1,017,000 2,034,000 1,085,000 2,169,000 1,627,000 3,254,000 1,818,000 3,615,000 

6/17-6/23 0.600 1,088,000 2,175,000 1,160,000 2,320,000 1,740,000 3,480,000 1,934,000 2,867,000 

6/24-6/30 0.600 515,000 1,030,000 549,000 1,098,000 824,000 1,647,000 915,000 1,831,000 

7/1-7/7 0.605 93,000 186,000 99,000 198,000 148,000 295,000 164,000 327,000 

7/8-17/14 0.672 85,000 170,000 91,000 182,000 131,000 262,000 145,000 291,000 

Estimates based on alternate values of in-plant mortality, recirculation, and withdrawal are given as a test of the 
sensitivity of these parameters.
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Table E-45 

Estimates* of Number of Striped Bass Ichthyoplankton Cropped by Entrainment 
at Lovett (All Units Combined) by 1-Wk Intervals for Each Combination of 
Recirculation, WI, and In-Plant Mortality Adjustment Values during 1974 

In-Plant Mortality (q P) Eggs = 0.8, Larvae 0.6, Juveniles 0.7 All Life Stages = 1.0 (qp - L0)
Recirculation 0.1 0.0 0.1 0.0 

Date qP W 0.5 1.0 0.5 1).0 0.5 1.0 0.5 1.0 

4/29-5/5 0.800 1,000 2,000 1,000, 2,000 1,000 3,000 2,000 .3,000 
5/6-5/12 0.786 115,000 229,000 125,000 249,000, 143,000 285,000 159,000 317,000 

5/13-5/16 0.798 869,000 1,737,000 946,000 1,891,000 1,066,000 2,133,000 1,185,000 2,370,000 

5/20-5/26 0.762 599,000 1,199,000 650,000 1,300,000 768.000 1,535,000 853,000 1,706,000 

5/27-16/2 0.604 242,000 484,000 258,000 517,000 385,000 -770,000 428,000 856,000 
6/3-6/9 0.601 229,000 459,000 245,000 490,000 366,000 733,000 407,000 814,000 

6/10-6/16 0.600 934,000 1,869,000 997,000 1,993,000 1,495,000 2,990,000 1,661,000 3,322,000 

6/17-6/23 0.600 8,667,000 1,734,000 925,000 1,849,000 1,387,000 2,774,000 1,541,000 3,82,000 

6/24-6/30 0.600 268,000 537,000 286,000 573,000 429,000 859,000 477,000 954,000 

7/1-7/7 0.603 49,000 98,000 52,000 104,000 78,000 155,000 86,000 173,000 
7/8-7/14 0.615 24,000 49,000 26,000 52,000 38,000 76,000 42,000 84,000 

Estmate! based on alternate values of In-plant mortality, recirculation, and withdrawal are given as a test of the 
sensitivity of these parameters.  

Table E-46 

Estimates* of Number of Striped Bass Ichthyoplankton Cropped by Entrainment 
at Indian Point (Unit 2) by 1-Wk Intervals for Each Combination of 

Recirculation, WI, and In-Plant Mortality Adjustment Values during 1974 

in-Plant Mortality (q P) Eggs = 0.8, Larvae - 0.6, Juveniles = 0.7 All Life Stages =1.0 (qp =1.0) 

Recirculation 0.1 0.0 0.1 0.0 

Date qp0.5 1.0 0.5 1.0 0.5 1.0 0.5 1.0 

4/29-5/5 0.800o 6,000 12,000 6,000 13,000 7,000 14,009 8,000 16,000 

5/6-5/12 0.784 370,000 741,000 403,000 805,000 462,000 924,000 514,000 1,027,000 

5/13-5/19 0.798 1,252,000 2,504,000 1,363,000 2,726,000 1,537,000 3,074,000 1,708,000 3,416,000 

5/20-5/26 0.757 2,08,000 4,175,000 2,263,000 4,527,0.00 2,691,000 5,382,000 2,990,000 5,980,000 

5/27-6/2 0.606 985,000 1,971,000 1,052,000 2,103,000 1,562,000 3,124,000 1,735,000 3,471,000 

6/3-6/9 0.601 856,000 1,711,000 913,000 1,826,000 1,367,000 2,734,000 1,519,000 3,038,000 

6/10-6/16 0.600 2,746,000 5,492,000 2,929,000 5,859,000 4,394,000 8,788,000 4,882,000 9,764,000 

6/17-6/23 0.600 2,310,000 4,618,000 2,463,000 4,926,000 '3,695,000 7,389,000 4,105,000 8,210,000 

6/24-6/30 0.600 862,000 1,723,000 919,000 1,838,000 1,379,000 2,757,000 1,532,'000 3,064,000 

7/1-7/7 0.603 143,000 286,000 153,000 306,000 228,000 456,000 253,000 507,000 

7/8-7/14 0.619 98,000 196,000 105,000 209,000 152,000 304,000 -169,000 338,000 

*J 

Estimates based on alternate values of in-plant mortality, recirculation, and withdrawal are given as a test of the 
sensitivity of these parameters.
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Table E-47 

Estimates* of Number of Striped Bass Ichthyoplanktofl Cropped by Entrainment 

at Indian Point (All Units Combined) by l-Wk Intervals for Each Combination 

of Recirculation, WI, and In-Plant Mortality Adjustment Values during 1974 

In-Plant Mortality (q P) Eggs - 0.8, Larvae - 0.6, Juveniles - 0.7 All Life Stages - 1.0 (qp = :.0) 

Recirculation 0.1 0.0 0.1 0.0 

Date qp0.5 1.0 0.5 1.0 0.5 1.0 0.5 1.0 

4/29-5/5 0.800 8,000 16,000 9,000 18,000 10,000 20,000 11,000 22,000 

5/6-5/12 0.784 466,000 932,000 507,000 1,013,000 582,000 1,163,000 646,000 1,292,000 

5/13-5/19 0.798 1,899,000 3,798,000 2,067,000 4,135,000 2,332,000 4,663,000 2,591,000 5,181,000 

5/20-5/26 0.757 2,948,000 5,895,000 3,196,000 6,391,000 3,799,000 7,598,000 4,221,000 8,443,000 

5/27-6/2 0.606 1,330,000 2,660,000 1,420,000 2,840,000 2,109,000 4,217,000 2,343.000 4,686,000 

6/3-6/9 0.601 1,172,000 2,344,000 1,250,000 2,500,000 1,872,000 3,744,000 2,080o,000 4,161,000 

6/10-6/16 0.600 3,942,000 7,884,000 4,205,000 8,410,000 6,307,000 12,614,000 7,008,000 14,016,000 

6/17-6/23 0.600 3,273,000 6,545,000 3,491,000 6,981,000 5,236,000 10,472,000 5,818,000 11,636,000 

6/24-6/30 0.600 1,153,000 2,305,000 1,229,000 2,459,000 1,844,000 3,688,000 2,049,000 4,098,000 

7/1-7/7 o.603 192,000 384,000 205,000 410,000 306,000 612,000 340,000 680,000 

7/8-7/14 o.619 118i,000 235,000 126,000 252,000 183,000 366,000 203,000 406,000 

Estimates based on alternate values of in-plant mortality, recirculation, and withdrawal are given as a test of the 

sensitivity of these parameters.  

Table E-48 

Estimates* of Num ber of Striped Bass Ichthyoplankton Cropped by Entrainment 

at Danskammer (All Units Combined) by l-Wk Intervals for Each Combination 

of Recirculation, WI, and In-Plant Mortality Adjustment Values during 1974 

In-Plant Mortality (q P) Eggs = 0.8, Larvae 0.6, Juveniles = 0.7 All Life Stages 1.0 (qp 1.0) 

Recirculation 0.1 0.0 0.1 0.0 

Date qp W 0.5 1.0 0.5 1.0 0.5 1.0 0.5 1.0 

4/29-5/5 0.800 1,000 1,000 1,000 2,000 1,000 2,000 1,000 2,000 

5/6-5/12 0 0 0 0 0 0 0 0 .0 

5/13-5/19 0.797 100,000 200,000 109,000 218,000 123,000 246,000 136,000 273,000 

5/20-5/26 0.642 124,000 247,000 132,000 265,000 186,000 371,000 206,000 412,000 

5/27-6/2 0.610 720,000 1,440,000 769,000 1,537,000 1,134,000 2,268,000 1,260,000 2,520,000 

6/3-6/9 0.601 361,000 723,000 386,000 771,000 577,000 1,155,000 641,000 1,283,000 

6/10-6/16 0.600 398,000 795,000 424,000 848,000 636,000 1,272,000 707,000 1,413,000 

6/17-6/23 0.601 658,000 1,315,000 701,000 1,403,000 1,050,000 2,101,000 1,167,000 2,334,000 

6/24-6/30 0.600 154,000 307,000 164,ooo 328,000 246,000 491,000 273,000 546,000 

7/1-7/7 0.600 25,000 50,000 27,000 54,000 40,000 80o,000 45,000 89,000 

7/8-7/14 0.600 12,000 24,000 13,000 26,000 19,000 39,000 22,000 43,000 

Estimates based on alternate values of in-plant mortality, recirculation, and withdrawal are given as a test of the 

sensitivity of these parameters.
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Table E-49 

Estimates* of Number of Striped Bass Ichthyoplankton Cropped by Entrainment 
at Multiplant by l-Wk Intervals for Each Combination of Recirculation, 

WI, and In-Plant Mortality Adjustment Values during 1974 

In-Plant Mortality (q P) Eggs = 0.8, Larvae =0.6, Juveniles - 0.7 All Life Stages =1.0 (q = 1.0) 

Recirculation 0.1 0.0 0.1 0.0 

Date q 0.5 1.0 0.5 1.0 0.5 1.0 0.5 1.0 

4/29-5/5. 0.800 10,000 20,000 11,000 22,000 12,000 25,0 00 14,000 27,000 

5/6-5/12 0.785 619,000 1,238,000 673,000 1,346,000 772,000 1,543,000 857,000 1,,715,000 

5/13-5/19 0.798 3,436,000 6,872,000 3,741,000 7,482,000 4,220,000 8,440,000 4,689,000 9,378,000 

5/20-5/26 0.753 3,670,000 7,341,000 3,978,000 7,956,000 4,752,000 9,505,000 5,281,000 10,561,000 

5/27-6/2 0.607 2,292,000 4,584,000 2,447,000 4,894,000 3,628,000 7,255,000 4,031,000 8,062,000 

6/3-6/9 0.601 2,199,000 4,399,000 2,346,000 4,692,000 3,515,000 7,029,000 3,905,000 7,810,000 

6/10-6/16 0.600 6,291,000 12,581,000 6,710,000 13,420,000 10,065,000 20,130,000 11,183,000 22,366,000 

6/17-6/23 0.600 5,885,000 11,769,000 6,277,000 12,554,000 9,414,000 18,827,000 10,460,000 20,919,000 

6/24-6/30 0.600 2,09,000 4,179,000 2,229,000 4,457,000 3,343,000 6,686,000 3,714,000 7,429,000 

7/1-7/7 0.603 359,000 718,000 383,000 766,000 571,000 1,142,000 635,000 1,269,000 

7/8-7/14 0.620 239,000 478,000 256,000 511,000 371,000 742,000 412,000 824,000 

Estimates based on alternate values of In-plant mortality, recirculation, and withdrawal are given as a test of the 
sensitivity of these parameters.  

Table E-50 

Estimates* of Number of Striped Bass Ichthyoplankton Cropped by Entrainment 
at Post-1972 Plants by 1-Wk Intervals for Each Combination of Recirculation, 

WI, and In-Plant Mortality. Adjustment Values during 1974 

In-Plant Mortality (q P) Eggs -0.8, Larvae = 0.6, Juveniles -0.7 All Life Stages - 1.0 (qp = 1.0) 

Recirculation 0.1 0.0 0.1 0.0 

Date qp0.5 1.0 0.5 1.0 0.5 1.0 0.5 1.0 

4/29-5/5 0.800 6,000 i 2,000 6,000 13,000 7,000 14,000 8,000 16,000 

5/6-5/12 0.784 409,000 8i7,000 444,000 889,000 510,000 i,0)9,000 566,000 1,132,000 

5/13-5/i9 0.798 1,821,000 3,641,000 1,982,000 3,964,000 2,236,000 4,473,000 2,485,000 4,970,000 

5/20-5/26 0.757 2,088,000 4,175,000 2,263,000 4,527,000 2,691,000 5,382,000 2,990,000 5,980,000 

5/27-6/2 0.606 985,000 1,971,000 1,052,000 2,103,000 1,562,000 3,124,000 1,735,000 3,471,000 

6/3-6/9 0.601 1,292,000 2,585,000 1,379,000 2,757,000 2,066,000 4,131,000 2,295,000 4,590,000 

6/10-6/16 0.600 3,763,000 7,526,000 4,014,000 8,028,000 6,021,000 12,042,000 6,690,000 13,379,000 

6/17-6/23 0.600 3,397,000 6,794,000 3,623,000 7,246,000 5,435,000 10,870,000 6,039,000 12,077.000 

6/24-6/30 0.600 1,376,,000 2,753,000 1,468,000 2,937,000 2,202,000 4,405,000 2,447,000 4,894,000 

7/1-7/7 0.604 236,000 472,000 252,000 504,000 375,000 751,000 417,000 834,000 

7/8-7/14 0.622 183,000 366,000 196,000 392,000 283,000 566,000 314,000 629,000 

Estmaes based on alternate values of in-piant mortality, recirculation, and withdrawal are given as a test of the 
sensitivity of these parameters.
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Table E-51 

Estimates* of Cumulative Number of Striped Bass Ichthyoplankton Cropped by 

Entrainment at Bowline (Unit 1) by 1-Wk Intervals for Each Combination of 

Recirculation, WV, and In-Plant Mortality Adjustment Values du ring 1974 

In-Plant Mortality (q P) Eggs - 0.8, Larvae = 0.6, Juveniles =0.7 All Life Stages =1.0 (qp - 1.0) 

Recirculation 0.1 0.0 0.1 0.0 

Date qp0.5 1.0 0.5 1.0 0.5 1.0 0.5 1.0

4/29-5/5 0.0 0 0 0 0 0 0 0 0 

5/6-7/12 0.790 0 0 0 0 0 0 0 0 

5/13-5/19 0.797 0 0 0 0 0 0 0 0 

5/20-7/26 0.750 0 0 0 0 0 0 0 0 

5/27-6/2 0.608 0 0 0 0 0 0 0 0 

6/3-6/9 0.60 74,000 148,000 79,000 158.,000 119,000 237,000 132,000 264,000 

6/10-6/16 0.600 388,000 776,000 414,000 828,000 621,000 1,242,000 690,000 1,380,000 

6/17-6/23 0.60 931,000 1,863,000 994,000 1,987,000 1,490,000 2,981,000 1,656,000 3,312,000 

6/24-6/30 0.600 1,165,000 2,330,000 1,243,000 2,486,000 1,864,000 3,729,000 2,072,000 4,143,000 

7/1-7/7 0.605 1,209,000 2,417,000 1,289,000 2,578,000 1,933,000 3,867,000 2,148,000 4,296,000 

7/8-7/14 0.627 1,250,000 2,500,000 1,333,000 2,666,000 1,996,000 3,993,000 2,218,000 4,437,000 

Estimates based on alternate values of in-plant mortality, recirculation, and withdrawal are given as a test of the 
sensitivity of these parameters.  

Table E-52 

Estimates' of Cumulative Number of Striped Bass Ichthyoplankton Cropped by 
Entrainmrent at Bowline (Unit 2) by l-Wk Intervals for Each Combination of 

Recirculation, WI, and In-Plant Mortality Adjustment Values during 1974 

in-Plant Mortality (q ) Eggs = 0.8, Larvae = 0.6, Juveniles = 0.7 All Life Stages = 1.0 (qp = 1.0) 

Recirculation 0.1 0.0 0.1 0.0 

at p0.5 1.0 0.5 1.0 0.5 100.510 

4/29-5/5 0.0 0 0 0 0 .0 0 0 0 

5/6-5/12 0.790 38,000 76,000 42,000 83,000 47,000 95,000 53,000 105,000 

5/13-5/19 0.797 607,000 1,214,000 661,000 1,321,000 747,000 1,493,000 829,000 1,659,000 

5/20-5/26 0.750 607,000 1,214,000 661,000 1,321,000 747,000 1,493,000 829,000 1,659,000 

5/27-6/2 0.608 607,000 1,214,000 661,000 1,321,000 747,000 1,493,000 829,000 1,659,000 

6/3-6/9 0.600 970,000 1,939,000 1,047,000 2,095,000 1,327,000 2,653,000 1,474,000 2,948,000 

6/10-6/16 0.60 1,672,000 3,345,000 1,797,000 3,594,000 2,451,000 4,902,000 2,723,000 5,447,000 

6/17-6/23 0.60 2,217,000 4,433,000 2,378,000 4,755,000 3,322,000 6,644,000 3,691,000 7,382,000 

6/24-6/30 0.600 2,498,000 4,995,000 2,677,000 5,355,000 3,771,000 7,543,000 4,191,000 8,381,000 

7/1-7/7 0.605 2,547,000 5,094,000 2,730,000 5,460,000 3,850,000 7,700,000 4,278,000 8,555,000 

7/8-7/14 0.627 2,591,000 5,o182,000 2,777,000 5,554,000 3,918,000 7,835,000 4,353,000 8,706,00 

Estimates based on alternate values of in-plant mortality, recirculation, and withdrawal are given as a test of the 

s ensitivity of these parameters.
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Table E-53 
Estimates* of Cumulative Number of Striped Bass Ichthyoplankton Cropped by 

Entrainment at Bowline (All Units CombineD by 1-Wk Intervals for Each 
Combination of Recircualtion, WI, and In-Plant Mortality Adjustment Values 

during 1974 

In-Plant Mortality (qp) Eggs = 0.8, Larvae - 0.6, Juveniles = 0.7 All Life Stages =1.0 (q 1.0) 
Recirculation 0.1 0.0 0.1 0.0 

Date Qp0.5 1.0 0.5 1.0 0.5 1.0 0.5 1.0 

4/29-5/5 0.0 0 0 0 0 0 0 0 0 
5/6-5/12 0.790 38,000 76,000 42,000 83,000 47,000 95,000 53,000 105,000 
5/13-5/19 0.797 607,000 1,214,000 661,000 1,321,000 747,000 1,493,000 829,000. 1,659,000 
5/20-5/26 0.750 607,.000 1,214,000 661,000 1,321,000 747,000 1,493,000 829,000 1,659,000 
5/27-6/2 0.608 607,000 1,214,00 661,000 1,321,000 747,000 1,493,000 829,000 1,659,000 
6/2-6/9 0.600 1,044,000 2,087,000 1,126,000 2,253,000 1,445,000 2,890,000 1,606,000 3,211,000 
6/10-6/16 0.60 2,060,000 4,121,000 2,211,000 4,422,000 3,072,000 6,144,000 3,413,000 6,827,000 
6/17-6/23 0.600 3,148,000 6,296,000 3,371,000 6,742,000 4,812,000 9,624,000 5,347,000 10,694,000 

6/24-6/30 0.600 3,663,000 7,326,000 3,920,000 7,841,000 5,636,000 11,272,000 6,262,000 12,524,000 
7/1-7/7 0.605 3,756,000 7,511,000 4,019,000 8,039,000 5,783,000 11,567,000 6,426,000 12,852,000 

7/8-7/14 0.672 3,841,000 7,682,000 4,110,000 8,221,000 5,914,000 11,828,000 6,571,000 13,142,000 

Etimat es based on alternate values of in-plant mortality, recirculation, and withdrawal are given as a test of the 
sensitiity of these parameters.  

Table E-54 

Estimates* of Cumulative Number of Striped Bass Ichthyoplankton Cropped by 
Entrainment at Lovett (All Units Combined) by 1-Wk Intervals for Each 

Combination of Recirculation, WI, and In-Plant Mortality Adjustment Values 
during 1974 

in-Plant Mortality (q P) Eggs -0.8, Larvae - 0.6, Juveniles = 0.7 All Life Stages =1.0 (qp = 1.0) 
Recirculation 0.1 0.0 0.1 0.0 

Date 0.5 1.0 0.5 1.0 0.5 1.0 -0 -5_ 1.  

4/29-5/5 0.800 1,000 2,000 1,000 2,000 1,000 3,000 2,000 3,000 

5/6-5/12 0.786 116,000 231,000 126,000 252,000 144,ooo 288,000 160,000 320,000 

5/13-5/19 0.798 984,000 1,969,000 1,071,000 2,143,000 1,210,000 2,421,000 1,345,000 2,690,000 

5/20-5/26 0.762 1,584,000 3,167,000 1,721,000 3,443,000 1,978,000 3,956,000 2,198,000 4,396,000 

5/27-6/2 0.604 1,826,000 3,651 ,000 1,980,000 3,960,000 2,363,000 4,726,000 2,626,000 5,252,000 

6/3-6/9 0.601 2,055,000 4,110,000 2,225,000 4,449,000 2,730,000 5,459,000 3,033,000 6,066,000 
6/10-6/16 0.600 2,989,000 5,979,000 3,221,000 6,442,000 4,225,000 8,449,000 4,694,000 9,388,000 

6/17-6/23 0.600 3,856,000 7,713,000 4,146,000 8,292,000 5,612,000 11,223,000 6,235,000 12,470,000 
6/24-6/30 0.600 4,125,000 8,249,000 4,432,000 8,864,000 6,041,000 12,082,000 6,712,000 13,425,000 

7/1-7/7 0.603 4,174,000 8,347,000 4,484,000 8,968,000 6,119,000 12,238,000 6,799,000 13,598,000 

7/8-7/14 0.615 4,198,000 8,396,000 4,510,000 9,020,000 6,157,000 12,314,000 6,841,000 13,682,000 

Estimates based on alternate values of in-plant mortality, recirculation, and withdrawal are given as a test of the 
sensitivity of these parameters.
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Table E-55 
Estimates'- of Cumulative Number of Striped Bass Ichthyoplankton Cropped by 

Entrainment at Indian Point (Unit 2) by 1-Wk Intervals for Each Combination 

of Recirculation, WI, and In-Plant Mortality Adjustment Values during 1974 

In-Plant Mortality (q P) Eggs = 0.8, Larvae = 0.6, Juveniles = 0.7 All Life Stages = 1.0 (qp 1.0) 

Recirculation 0.1 0.0 0.1 0.0 

Date 0.5 1.0 0.5 1.0 0.5 1.0 0.5 1.0 

4/29-5/5 0.800 6,000 12,000 6,000 13,000 7,000 14,000 8,000 - 16,000 

5/6-5/12 0.784 376,000 753,000 409,000 818,000 469,000 939,000 522,000 1,043,000 

5/13-5/19 0.798 1,628,000 3,256,000 1,772,000 3,544,000 2,007,000 4,013,000 2,230,000 4,459,000 

5/20-5/26 0.757 3,716,000 7,432,000 4,035,000 8,071,000 4,697,000 9,395,000 5,219,000 10,439,000 

5/27-6/2 0.606 4,701,000 9,402,000 5,07,000 10,174,000 6,259,000 12,518i,000 6,955,000 13,909,000 

6/3-6/9 0.60 5,557,000 11,114,000 6,000,000 1,200,000 7,626,000 15,252,000 8,474,000 16,947,000 

6/10-6/16 0.600 8,303,000 16,606,000 8,929,000 17,858,000 12,020,000 24,040,000 13,356,000 26,711,000 

6/17-6/23 0.600 10,612,000 21,224,000 11,392,000 22,784,000 15,715,000 31,430,000 17,461,000 34,922,000 

6/24-6/30 0.600 11.474,000 22,948,000 12,311,000 24,622,000 17,C93,000 34,187,000 18,993,000 37,985,000 

7/1-7/7 0.603 11,617,000 23,234,000 12,464,000 24,928,000 17,322,000 34,643,000 19,246,000 38,492,000 

7/8-7/14 0.619 11,715,000 23,430,000 12,569,000 25,137,000 17,474,000 34,947,000 19,415,000 38,831,000 

Estimates based on alternate values of in-plant mortality, recirculation, and withdrawal are given as a test of the 

sensitivity of these parameters.  

Table E-56 
Estimates' of Cumulative Number of Striped Bass Ichthyoplankton Cropped by 

Entrainment at Indian Point (All Units Combined) by l-Wk Intervals for 

Each Combination of Recirculation, WI) and In-Plant Mortality Adjustment 
Values during 1974 

In-Plant Mortality (q P) Eggs = 0.8, Larvae = 0.6, Juveniles =0.7 All Life Stages =1.0 (qp 1.0) 

Recirculation 0.1 0.0 0.1 0.0 

Date j j , 0.5 1.0 0.5 1.0 0.5 1.0 0.5 1.0 

4/29-5/5 Mo80 8,000 16,000 9,000 18,000 10,000 20,000 11,000 22,000 

5/6-5/12 0.784 474,000 948,000 516,000 1,031,000 592,000 1,183,000 657,000 1,315,000 

5/13-5/19 0.798 2,373,000 4,746,000 2,583,000 5,166,000 2,923,000 5,846,000 3,248,000 6,496,000 

5/20-5/26 0.757 5,321,000 10,642,000 5,778,000 1 1,557,000 6,722,000 13,445,000 7,469,000 14,939,000 

5/27-6/2 0.606 6,651,000 13,302,000 7,198,000 14,396,000 8,831,000 17,662,000 9,812,000 19,624,000 

6/3-6/9 0.601 7,823,000 15,646,000 8,448,000 16,897,000 10,703,000 21,407,000 11,893,000 23,785,000 

6/10-6/16 0.600 11,765,000 23,530,000 12,653,000 25,306,000 17,010,000 34,021,000 18,900,000 37,801,000 

6/17-6/23 0.600 15,038,000 30,075,000 16,144,000 32,288,000 22,246,000 44,493,000 24,718,000 49,437,000 

6/24-6/30 0.600 16,190,000 32,380,000 17,373,000 34,747,000 24,090,000 48,181,000 26,767,000 53,534,000 

7/1-7/7 0.603 16,382,000 32,764,000 17,578,000 35,156,000 24,396,000 48,793,000 27,107,000 54,214,000 

7/8-7/14 0.619 16,500,000 33,000,000 17,70,000 35,408i,000 24,579,000 49,158,000 27,310,000 54,620,000 

Estimates based on alternate values of in-plant mortality, recirculation, and withdrawal are given as a test of the 

sensitivity of these parameters.
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Table E -57 

Estimates- of Cumulative Number of Striped Bass Ichthyoplankton Cropped by 
Entrainment at Danskammer (All Units Combined) by l-Wk Intervals for 
Each Combination of Recirculation, WI, and In-Plant Mortality Adjustment 

Values during 1974 

In-Plant Mortality (q P) Eggs = 0.8, Larvae - 0.6, Juveniles =0.7 All Life Stages 1 .0 (qp = 1.0) 

Recirculation 0.1 0.0 0.1 0.0 

Date &P0.5 1.0 0.5 1.0 0.5 1.0 0.5 1.0 

4/29-5/5 0.800 1,000 1.000 1,000 2,000 1,000 2,000 1,000 2,000 

5/6-5/12 0 1,000 1,000 1,000 2,000 1,000 2,000 1,000 2,000 

5/13-5/19 0.797 101,000 201,000 110,000 220,000 124,000 247,000 137,000 275,000 

5/20-5/26 0.642 224,000 448,ooo 242,000 484,000 309,000 618l,000 344,000 687,000 

5/27-6/2 0.610 944,000 1,888,000 1,010,000 2,021,000 1,443,000 2,886,000 1,604,000 3,207,000 

6/3-6/9 0.601 1,305,000 2,611,000 1,396,000 2,792,000 2,021,000 4,041,000 2,245,000 4,490,000 

6/10-6/16 0.600 1,703,000 3,406,000 1,820,000 3,640,000 2,657,000 5,313,000 2,952,000 5,904,000 

6/17-6/23 0.601 2,360,000 4,721,000 2,521,000 5,43,000 3,707,000 7,414,000 4,119,000 8,238,000 

6/24-6/30 0.600 2,514,000 5,028,000 2,685,000 5,371,000 3,953,000 7,905,000 4,392,000 8,784,000 

7/1-7/7 0.600 2,539,000 5,078,000 2,712,000 5,424,000 3,993,000 7,986,000 4,437,000 8,873,000 

7/8-7/14 0.600 2,551,000 5,102,000 2,725,000 5,450,000 4,012,000 8,025,000 4,458,000 8,916,000 

Estimates based on alternate values of i n-plIant mortality, recirculation, and withdrawal are given as a test of the 
sensitivity of these parameters.  

Table E-58 

Estimates'~ of Cumulative Number of Striped Bass Ichthyoplankton Cropped by 
Entrainment at Multiplant by l-Wk Intervals for Each Combination of 

Recirculation, WI, and In-Plant Mortality Adjustment Values during 1974 

In-Plant Mortality (q P) Eggs = 0.8, Larvae = 0.6, Juveniles = 0.7 All Life Stages = 1.0 (qp = 1.0) 

Recirculation r0.1 0.0 0.1 0.0 

Date qp W 0.5 1.0 0.5 1.0 0.5 1.0 0.5 1.0 

4/29-5/5 0.800 10,000 20,000 11,000 22,000 12,000 25,000 14,000 27,000 

5/6-5/12 0.785 629,000 1,258,000 684,000 1,367,000 784,000 1,568,000 871,000 1,742,000 

5/13-5/19 0.798 4,065,000 8,130,000 4,425,000 8,849,000 5,004,000 10,008,000 5,560,000 11,120,000 

5/20-5/26 0.753 7,736,000 15,471,000 8,402,000 16,805,000 9.756,000 19,513,000 10,840,000 21,681,000 

5/27-6/2 0.607 10,028,000 20,055,000 10,849,000 21,699,000 13,384,000 26,768,000 14,871,000 29,742,000 

6/3-6/9 0.601 12,227,000 24,454,000 13,195,000 26,391,000 16,899,000 33,797,000 18,776,000 37,553,000 

6/10-6/16 0.600 18,518,000 37,035,000 19,905,000 39,811,000 26,964,000 53,927,000 29,959,000 59,919,000 

6/17-6/23 0.600 24,402,000 48,804,000 26,182,000 52,365,000 36,377,000 72,754,000 40,419,000 80,838,000 

6/24-6/30 0.600 26,492,000 52,983,000 28,411,000 56,822,000 39,720,000 79,440,000 44,134,000 88,267,000 

7/1-7/7 0.603 26,850,000 53,701,000 28,794,000 57,588,000 40,291,000 80,583,000 44,768,000 89,536,000 

7/8-7/14 0.602 27,090,000 54,179,000 29,050,000 58,099,000 40,662,000 81,325,000 45,181,000 90,361,000 

Estimates based on alternate values of in-plant mortality, recirculation, and withdrawal are given as a test of the 
sensitivity of these parameters.
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Table E-59

Estimates* of Cumulative Number of Striped Bass Ichthyoplankton Cropped by 
Entrainment at Post-1972 Plants by 1-Wk Intervals for Each Combination 

of Recirculation, WI, and In-Plant Mortality Adjustment Values during 1974 

In-Plant Mortality (q P) Eggs - 0.8, Larvae -0.6, Juveniles =0.7 All Life Stages -1.0 (qp - 1.0) 

Recirculation 0.1 0.0 0.1 0.0 

Date qp W 0.5 1.0 0.5 1.0 0.5 1.0 0.5 1.0 

4/29-5/5 0.800 6,000 12,000 6,000 13,000 7,000 14,000 8,000 16,000 

5/6-5/12 0.784 414,000 829,000 451,000 901,000 517,000 1,034,000 574,000 1,148,000 

5/13-5/19 0.798 2,235,000 4, 470,000 2,433,000 4,865,000 2,753,000 5,506,000 3,059,000 6,118,000 

5/20-5/26 0.757 4,323,000 8,646,000 4,696,000 9,392,000 5,444,000 10.RRR,000 6,049,000 12,098,000 

5/27-6/2 0.606 5,308,000 10,616,000 5,748,000 11,495,000 7,006,00 14,011,000 7,784,000 15,568,000 

6/3-6/9 0.601 6,600,000 13,201,000 7,126,000 14,252,000 9,071,000 18,143,000 10,079,000 20,158,000 

6/10-6/16 0.600 10,363,000 20,727,000 11,140,000 22,280,000 15,092,000 30,184,000 16,769,000 33,538,000 

6/17-6/23 0.600 13,760,000 27,520,000 14,763,000 29,526,000 20,527,000 41,054,000 22,80,000 45,615,000 

6/24-6/30 0.600 15,137,000 30,273,000 16,231,000 32,463,000 22,729,000 45,459,000 25,255,000 50,509,000 

7/1-7/7 0.604 15,373,000 30,745,000 16,483,000 32,967,000 23,105,000 46,209,000 25,672,000 51,344,000 

7/8-7/14 0.622 15,556,000 31,112,000 16,679,000 33,358,000 23,388,000 46,775,000 25,986,000 51,973,000 

Estimates based on alternate values of in-plant mortality, recirculation, and withdrawal are given as a test of the 

sensitivity of these parameters.  

Table E-60 

Estimates* of Proportion of Striped Bass Ichthyoplankton Cropped by Entrainment 

at Bowline (Unit 1) by 1-Wk Intervals for each Combination of Recirculation, 

Wand In-Plant Mortality Adjustment'Values during 1974 

In-Plant Mortality (q P) Eggs -0.8, Larvae =0.6, Juveniles - 0.7 All Life Stages - 1.0 (qp =1.0) 

Recirculation 0.1 0.0 0.1 0.0 

Date qp W 0.5 1.0 0.5 1.0 0.5 1.0 0.5 1.0 

4/29-5/5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

5/6-5/12 0.790 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

5/13-5/19 0.797 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

5/20-5/26 0.750 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

5/27-6/2 0.608 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

6/3-6/9 0.600 0.0005 0.0010 0.0005 0.0010 0.000 0.0015 0.0008 0.0017 

6/10-6/16 0.600 0.0010 0.0019 0.0010 0.0020 0.0015 0.0031 0.0017 0.0034 

6/17-6/23 0.600 o.oo16 0.0033 0.0017 0.0035 0.0026 0.0052 0.0029 0.0058 

6/24-6/30 0.600 0.0020 0.0041 0.0022 0.0044 -0.0033 0.0066 0.0036 0.0073 

7/1-7/7 0.605 0.0020 0.0040 0.0021 0.0042 0.0031 0.0063 0.0035 0.0070 

7/8-7/14 0.627 0.0032 0.0064 0.0034 0.0069 0.0049 0.0098 0.0055 0.0109 

Estimates based on alternate values of in-plant mortality, recirculation, and withdrawal are given as a test of the 

sensitivity of these parameters.
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Table E-61 

Estimates-: of Proportion of Striped Bass Ichthyoplankton Cropped by 
Entrainment at Bowline (Unit 2) by l-Wk Intervals for Each Combination 
of Recirculation, WI, and In-Plant Mortality A djustmnent Values during 1974 

In-Plant M1ortality (q P) Eggs = 0.8, Larvae =0.6, Juveniles = 0.7 All Life Stages 1.0 (qp =1.0) 

Recirculation 0.1 0.0 0.1 0.0 

Date 0.5 1.0 0.5 1.0 0.5 1.0 0.5 .1.0 

4/29-5/5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
5/6-5/12 0.790 <0.000l 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 
5/13-5/19 0.797 0.0012 0.0023 0.0013 0.0025 0.0014 0.0029 0.0016 0.0032 
5/20-5/26 0.750 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
5/27-6/2 0.608 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
6/3-6/9 0.60 0.0023 0.0047 0.0025 0.0050 0.0037 0.0074 0.0041 0.0083 
6/10-6/16 0.60 0.0021 0.0043 0.0023 0.0046 0.0034 0.0069 0.0038 0.0076 
6/17-6/23 0.60 0.0016 0.0033 0.0017 0.0035 0.0026 0.0052 0.0029 0.0058 
6/24-6/30 0.60 0.0025 0.0049 0.0026 0.0053 0.0039 0.0079 0.0044 0.0088 
7/1-7/7 0.6.05 0.0023 0.0045 0.0024 0.0048 0.0036 0.0072 0.0040 0.0080 
7/8-7/14 0.627 10.0034 0.0069 0.0037 0.0073 0.0053 0.0105 0.0059 0.0117 

Estimates based on alternate values of in-plant mortality, recirculation, and withdrawal are given as a test of the 
sensitivity of these parameters.  

Table E-62 

Estimates" of Proportion of Striped Bass Ichthyoplankton Crepped by 
Entrainment at Bowline (All Units Combined) by 1-Wk Intervals for Each 

Combination of Recirculation, WI, and In-Plant Mortality Adjustment Values 
during 1974 

In-Plant Mortality (q ) Eggs = 0.8, Larvae =0.6, Juveniles = 0.7 All Life Stages =1.0 (qp = 1.0) 
Recirculation 0.1 0.0 0.1 0.0 

Date ~ p0.5 1.0 0.5 1.0 0.5 1.0 0.5 ITO]-. 

4/29-5/5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
5/6-5/12 0.790 -0.0001 0.0001 <0.0001 0.0001 <0.0001 0.0001 -0 .0001 0.0001 
5/13-5/19 0.797 0.0012 0.0023 0.0013 0.0025 0.0014 0.0029 0.0016 0.0032 

5/20-5/26 0.750 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
5/27-6/2 0.608 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
6/3-6/9 0.600 0.0028 0.0056 0.0030 0.0060 0.0045 0.0090 0.0050 0.0100 
6/10-6/16 0.60 0.0031 0.0062 0.0033 0.0066 0.0050 0.0099 0.0055 0.0110 
6/17-6/23 0.60 0.0033 0.0065 0.0034 0.0069 0.0052 0.0104 0.0058 0.0116 
6/24-6/30 M.6o 0.004 0.0090 0.0048 0.0096 0.0072 0.0144 0.0080 0.0160 

7/1-7/7 0.605 0.0042 0.0085 0.004 0.0090 0.0067 0.0135 0.0075 0.0150 

7/8-7/14 0.672 0.0066 0.0133 0.0071 0.0142 0.0133 0.0204 0.0113 0.0226 

Estimates based on alternate values of in-plant mortality, recirculation, and withdrawal are given as a test of the 
sensitivity of these parameters.
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Table E-63 

Estimates* of Proportion of Striped Bass Ichthyoplankton Cropped 

by Entrainment at Lovett (All Units Combined) by l-Wk Intervals for Each 
Combination of Recirculation, WI, and In-Plant Mortality Adjustment Values 

during 1974 

In-Plant Mortality (q p) Eggs =0.8, Larvae = 0.6, Juveniles = 0.7 All Life Stages =1.0 (qp = 1.0) 

Recirculation 0.1 0.0 t0.l 0.0 

Date qp0.5 1.0 0.5 1.0 0.5 1.0 0.5 1.0 

4/29-5/5 M.8o <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 

5/6-5/12 0.786 0.0001 0.0003 0.0002 0.0003 0.0002 0.0003 0.0002 0.0004 

5/13-5/19 0.798 0.001 0.0036 0.0019 0.0039 0.0022 0.0044 0.0024 0.0049 

5/20-5/26 0.762 0.0024 0.0047 0.0026 0.0052 0.0030 0.0061 0.0034 0.0068 

5/27-6/2 0.60 0.0010 0.0020 0.0011 0.0022 0.0017 0.0033 0.0018 0.0037 

6/3-6/9 0.601 0.0015 0.0029 0.0016 0.0031 0.0024 0.0047 0.0026 0.0052 

6/10-6/16 0.60 0.0029 0.0057 0.0030 0.0061 0.0046 0.0091 0.0051 0.0101 

6/17-6/23 0.60 0.0026 0.0052 0.0028 0.0055 0.0042 0.0083 0.0046 0.0092 

6/24-6/30 0.600 0.0024 0.0047 0.0025 0.0050 0.0038 0.0075 0.042 0.0084 

7/1-7/7 0.603 0.0022 0.0045 0.0024 0.048 0.0036 0.0071 0.0040 0.0079 

7/8-7/14 0.615 0.0019 0.0038 0.0020 0.0040 0.0030 0.0059 0.0033 0.0066 

Estimates based on alternate values of in-plant mortality, recirculation, and withdrawal are given as a test of the 
sensitivity of these parameters.  

Table E-64 

Estimates* of Proportion of Striped Bass Ichthyoplankton Cropped 
by Entrainment at Indian Point (Unit 2) by l-Wk Intervals for Each Combination 
of Recirculation, WI, and In-Plant Mortality Adjustment Values during 1974 

in-Plant Mortality (q0p) Eggs = 0.8, Larvae =0.6, Juveniles = 0.7 All Life Stages =1.0 (p= 1.0) 

Recirculation 0.1 0.0 0.1 0.0 

Date 4P 0.5 1.0 0.5 1.0 0.5 1.0 0.5 1.0 

4/29-5/5 0.800 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 

5/6-5/12 0.784 0.0005 0.0009 0.0005 0.0010 0.000 0.0011 0.0006S 0.0013 

5/13-5/19 0.798 0.0026 0.0051 0.0028 0.0056 0.0031 0.0063 0.0035 0.0070 

5/20-5/26 0.757 0.0083 0.0165 0.0090 0.0179 0.0107 0.0213 0.0118 0.0237 

5/27-6/2 0.606 0.0042 0.0085 0.0045 0.0090 0.0067 0.0134 0.0074 0.0149 

6/3-6/9 0.601 0.0055 0.0110 0.0059 0.0117 0.0088 0.0175 0.0097 0.0195 

6/10-6/16 0.600 0.0084 o.o168 0.0089 0.0179 0.0134 0.0268 0.0149 0.0298 

6/17-6/23 0.600 0.0069 0.0138 0.0074 0.014 0.0111 0.0221 0.0123 0.0246 

6/24-6/30 0.600 0.0075 0.0151 0.0080 0.0161 0.0121 0.0241 0.0134 0.0268 

7/1-7/7 0.603 0.0065 0.0131 0.0070 0.0140 0.0104 0.0208 0.0116 0.0232 

7/8-7/14 0.619 0.0076 0.0153 0.0082 o.0163 0.0119 0.0237 0.0132 0.0263 

Estimates based on alternate values of in-plant mortality, recirculation, and withdrawal are given as a test of the 
sensitivity of these parameters.
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Table E-65 

Estimates* of Proportion of-Strip-ed Bass Ichthyoplankton Cropped by 
Entrainment at Indian Point (All Units Combined) by l-Wk Intervals for 

Each Combination of Recirculation, WV and In-Plant Mortality 
Adjustment Values during 1974 

In-Plant Mortality (q P) Eggs = 0.8, Larvae =0.6, Juveniles = 0.7 All Life Stages =1.0 (q = 1.0) 

Recirculation 0.1 0.0 0.1 0.0 

Date qP 0.5 1.0 0.5 1.0 0.5 1.0 0.5 1.0 

4/29-5/5 0Mo0 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 

5/6-5/12 0.784 0.006 0.001 0.0006 0.0012 0.0007 o14 0.0008l o.=06 

5/13-5/19 0.798 0.0039 0.0078 0.0042 0.0085 0.048 0.0095 0.0053 0.0106 

5/20-5/26 0.757 0.0117 0.0234 0.0127 0.:0253 0.0151 0.0301 0.0167 0.0335 

5/27-6/2 0.66 0.0057 0.114 0.0061 0.0122 0.0090 0.0181 0.0100 0.0201 

6/3-6/9 0.601 0.0075 0.0150 0.0080 0.0160 0.0120 0.0240 0.0133 0.0267 

6/10-6/16 0.60 0.0120 0.0241 0.0128 0.0257 0.0193 0.0385 0.0214 0.4280 

6/17-6/23 0.60 0.0098 0.0196 0.0104 0.0209 0.0157 0.0314 0.0174 0.0348 

6/24-6/30 0.60 0.0101 0.0202 0.0108 0.0215 0.061 0.0323 0.0179 0.0359 

7/1-7/7 0.603 0.008 0.0176 0.0094 o.o187 0.0140 0.0280 0.0155 0.0311 

7/8-7/14 0.619 0.0092 0.0183 0.0098 0.0196 0.0142 0.0285 0.0158 0.0317 

Estimaes based on alternate values of in-plant mortality, recirculation, and withdrawal are given as a test of the 
sensitivity of these parameters.  

Table E-6-6 

Estimates* of Proportion of Striped Bass Ichthyoplankton Cropped by 
Entrainment at Danskammer (All Units Combined) by l-Wk Intervals for 

Each Combination of Recirculation, WVand In -Plant Mortality 
Adjustment Values during 1974 

In-Plant Mortality (q p Eggs = 0.8, Larvae = 0.6, Juveniles = 0.7 Al Life Stages =1.0 (qp = 1.0) 

Recirculation 0.1 0.0 0.1 0.0 

Date 0.5 1.0 0.5 1.0 0.5 1.0 0.5 - -1-.0 

4/29-5/5 0.800 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 

5/6-5/12 0. 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

5/13-5/19 0.797 0.0002 0.004 0.0002 0.004 0.0003 0.0005 0.0003 0.0006 

5/20-5/26 0.642 0.0005 0.0010 0.0005 0.0010 0.0007 0.0015 0.0008 0.016 

5/27-6/2 0.610 0.0031 0.062 0.0033 0.0066 0.049 0.0097 0.0054 0.0108 

6/3-6/9 0.601 0.0023 0.046 0.0025 0.0049 0.0037 0.0074 0.0041 0.0082 

6/10-6/16 0.600 0.0012 0.0024 0.0013 0.0026 0.0019 0.0039 0.0022 0.043 

6/17-6/23 0.601 0.0020 0.0039 0.0021 0.0042 0.0031 0.0063 0.0035 0.0070 

6/24-6/30 0.600 0.0013 0.0027 0.0014 0.0029 0.0022 0.043 0.0024 0.004 

7/1-7/7 0.600 0.0011 0.0023 0.0012 0.0024 0.0018 0.0037 0.0020 0.041 

7/8-7/14 0.600 0.0009 0.0019 0.0010 0.0020 0.0015 0.0030 0.0017 0.0034 

Estimates based on alternate values of in-plant mortality, recirculation, and withdrawal are given as a test of the 
sensitivity of these parameters.
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Table E-67 

Estimater,* of Proportion of Striped Bass Ichthyoplankton Cropped by 
Entrainment at Multiplant by 1-Wk Intervals for Each Combination of 

Recirculation, WI, and In-Plant -Mortality Adjustment Values during 1974 

In-Plant Mortality (q P) Eggs = 0.8, Larvae =0.6, Juveniles = 0.7 All Life Stages =1.0 (qp 1.0) 

Recirculation 0.1 0.0 0.1 0.0 

Date 0.5 1.0 0.5 1.0 0.5 1.0 0.5 1.0 

4/29-5/5 0.800 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 

5/6-5/12 0.785 0.0008 0.0015 0.0008 0.0016 0.0009 0.0019 0.0011 0.0021 

5/13-5/19 0.798 0.0070 0.041 0.0077 0.0153 0.008 0.0173 0.0096 0.0192 

5/20-5/26 0.753 m.145 0.0291 0.0158 0.0315 0.0188 0.0377 0.0209 0.0419 

5/27-6/2 0.607 0.0098 0.0197 0.0105 0.0210. 0.0155 0.0311 0.0173 0.0346 

6/3-6/9 0.601 0.014i 0.0282 0.0151 0.0301 0.0225 0.0451 0.0251 0.0501 

6/10-6/16 0.600 0.0192 0.0384 0.0205 0.0410 0.0307 0.0615 0.0341 0.0683 

6/17-6/23 Mo60 0.0176 0.0352 0.0188 0.0376 0.0282 0.0564 0.0313 0.0626 

6/24-6/30 0M60 0.0183 0.0366 0.0195 0.0390 0.0293 0.0586 0.0325 0.0651 

7/1-7/7 0.603 o.0164 0.0328 0.0175 0.0350 0.0261 0.0522 0.0290 0.0580 

7/8-7/14 0.620 0.018 0.0373 0.0199 0.0398 0.0289 0.0578 0.0321 0.0642 

Estimates based on aiternate values of in-plant mortality, recirculation, and withdrawal are given as a test of the 
sensitivity of these parameters.  

Table E-68 

Estimates* of Proportion of Striped Bass Ichthyoplankton Cropped by 
Entrainment at Post-1972 Plants by, I-Wk Intervals for Each Combination 

of Recirculation, WI and In-Plant Mortality Adjustment Values during 1974 

in-Plant mortality (q P) Eggs = 0.8, Larvae =0.6, Juveniles = 0.7 All Life Stages =1.0 (qp = 1.0) 

Recirculation 0.1 0.0 0.1 0.0 

W 
Date &p 0.5 1.0 0.5 1.0 0.5 1.0 0.5 1.0 

4/29-5/5 0o.800 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 

5/6-5/12 0.784 0.0005 0.0010 0.0005 0.0011 0.0006 0.0012 0.0007 0.0014 

5/13-5/19 0.798 0.0037 0.0075 0m041 0mo81 0.00.6 0.0092 0.0051 0.0102 

5/20-5/26 0.757 0.0083 0.0165 0.0090 0.0179 0.0107 0.0213 0.0118 0.0237 

5/27-6/2 0.606 0.0042 o85 0.0045 0.0090 0.0067 0.0134 0.0074 0.0149 

6/3-6/9 0.60 0.0083 m.166 0.0088 0.0177 0.0133 0.0265 0.0147 0.0294 

6/10-6/16 0.600 0.0115 0.0230 0.0123 0.0245 0m024 0.0368 0.0204 0.0409 

6/17-6/23 0M60 0.0102 0.0203 0.0109 0.0217 o.0163 0.0326 0.0181 0.0362 

6/24-6/30 0.600 0.0121 0.0241 .0.0129 0.0257 0.0193 0.0386 0.0214 0.0429 

7/1-7/7 0.60 0.018 0.0216 0.0115 0.0230 0.0172 0.0343 0.0191 0.0381 

7/8-7/14 0.622 0.0143 0.0285 0.0153 0.0305 0.0220 0.441 0.0245 0.0490 

Estimates based on alternate values of in-plant mortality, recirculation, and withdrawal are given as a test of the 
sensitivity of these parameters.I
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Table E-69 

Estimates* of Cumulative Proportion of Striped Bass Ichthyoplan kton 
C ropped by Entrainment at Bowline (Unit 1) by I -Wk Intervals for Each 

Combination of Recirculation, W ,and In -Plant Mortality 
Adjustment Values uring 1974 

In-Plant Mortality (q P Eggs =0.8, Larvae =0.6, Juveniles = 0.7 All Life Stages =1.0 (qp =1.0) 

Recirculation 0.1 0.0 0.1 0.0 

Date 0.5 1.0 0.5 1.0 0.5 1.0 0.5 1.0 

4/29-5/5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

5/6-5/12 0.790 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

5/13-5/19 0.797 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

5/20-5/26 0.750 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

5/27-6/2 0.68 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

6/3-6/9. 0.60 0.0005 .0.0010 0.0005 0.0010 0.0008 0.0015 0.0008 0.0017 

6/10-6/16 0.600 0.0014 0.0029 0.0015 0.0031 0.0023 0.046 0.0025 0.0051 

6/17-6/23 0.600 0.0031 0.061 0.0033 0.0065 0.0049 0.0098 0.0054 0.010 

6/24-6/30 0.,600 0.0051 0.0102 0.0054 0.0109 0.0082 0.0163 0.0091 0.0181 

7/1-7/7 0.605 0.0071 0.0141 0.0075 0.0150 0.0113 0.0224 0.0125 0.0249 

7/8-7/14 0.627 0.0103 0.0204 0.0109 0.0218 0.0161 0.0321 0.0179 0.0356 

Eiae based on alternate values of in-plant mortali ty, recirculation, and withdrawal are given as a test of the 
sensitivity of t hese parameters.  

Table E-70 

Estimate s* of Cumulative Proportion of Striped Bass Ichthyoplankton 
Cropped by Entrainment at Bowline (Unit 2) by 1-Wk Intervals for Each 

Combination of Recirculation, W , and In-Plant Mortality 
Adjustment Values uring 1974 

in-Plant mortality (q P) Eggs = 0.8, Larvae =0.6, Juveniles = 0.7 All Life Stages =1.0 (q p 1.0) 

Recirculation 0.1 0.0 0.1 0.0 

Date 41, 0.5 1.0 0.5 1.0 0.5 1.0 0.5 -- 1.0 

4/29-5/5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

5/6-5/12 0.790 <0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 

5/13-5/19 0.797 0.0012 0.0024 0.0013 0.0026 0.0015 0.0030 0.0017 0.0033 

5/20-5/26 0.750 0.0012 0.0024 0.0013 ,0.0026 0.0015 0.0030 0.0017 0.0033 

5/27-6/2 0.608 0.0012 0.0024 0.0013 0.0026 0.0015 0.0030 0.0017 0.0033 

6/3-6/9 0.6o 0.0035 0.0071 0.0038 0.0076 0.0052 0.0104 0.058 0.0116 

6/10-6/16 0.600 0.0057 0.0113 0.0061 0.0121 0.0086 0.0172 0.0096 0.0191 

6/17-6/23 0.600 0.0073 0.0145 0.0078 0.0156 0.0112 0.0223 0.0124 0.0248 

6/24-6/30 0Mo0 0.0097 m.194 0.010 0.0207 0.0151 0.0300 m.168i 0.0333 

7/1-7/7 0.605 0.0120 0.0238 0.0128 0.0254 0.018 0.0370 0.0207 0m410 

7/8-7/14 0.627 0.0154 0.0305 0.0164 0.0326 0.0238 0.0471 0.0263 0.0522 

Estimates based on alternate values of in-plant mortality. recirculation, and withdrawal are given as a test of the 
sensitivity of these parameters.
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Table E-71 

Estimates* of Cumulative Proportion of Striped Bass Ichthyoplankton 

Cropped by Entrainment at Bowline (All Units Combined) by l-Wk Intervals 

for Each Combination of Recirculation, W Iand In-Plant 

Mortality Adjustment Values during 1974 

In-Plant Mortality (q P) Eggs -0.8, Larvae -0.6, Juveniles = 0.7 All Life Stages -1.0 (qp 1.0) 

Recirculation 0.1 0.0 0.1 0.0 

Date qp0.5 1.0 0.5 1.0 0.5 l.0 0.5 1.0 

4/29-5/5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

5/6-5/2 0.790 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0601 <0.0001 <0.0001 

5/13-5/19 0.797 0.0012 0.0024 0.0013 0.0026 0.0015 0.0030 0.0017 0.0033 

5/20-5/26 0.750 0.0012 0.0024 0.0013 0.0026 0.0015 0.0030 0.0017 .0.0033 

5/27-6/2 0.608 0.0012 0.0024 0.0013 0.0026, 0.0015 0.0030 0.0017 0.0033 

6/2-6/9 0.600 0.004 0.0080 0.0043 0.0086 0.0060 0.011 0.0066 0.0132 

6/10-6/16 0.600 0.0071 o.o141 0.0076 0.0152 0.0109 0.0217 0.0121 0.0241 

6/17-6/23 0.600 0.0103 0.0206 0.0110 0.0220 0.0161 0.0319 0.0178 0.0354 

6/24-6/30 0.600 0.0148i 0.0294 0.0158 0.0314 0.0231 0.0459 0.0257 0.0509 

7/1-7/7 o.605 0.0190 0.0377 0.0203 0.402 0.0297 0.0587 0.0330 0.0651 

7/8-7/14 0.672 0.0255 0.0504 0.0272 0.0538 0.0396 0.0779 0.0439 0.0863 

Estimates based on alternate values of In-plant mortality. recirculation, and withdrawal are given as a test of the 

sensitivity of these parameters.  

Table E-72 

Estimates* of Cumulative Proportion of Striped Bass Ichthyoplankton Cropped 

by Entrainment at Lovett (All Units Combined) by 1-Wk Intervals for Each 

Combination of Recirculation, W , and In-Plant Mortality Adjustment Values 

Luring 1974 

In-Plant Mortality (q P) Eggs - 0.8, Larvae =0.6, Juveniles - 0.7 All Life Stages =1.0 (qp = 1.0) 

Recirculation 0.1 0.0 0.1 0.0 

Date qp0.5 1.0 0.5 1.0 0.5 1.0 0.5 1.0 

4/29-5/5 0.80 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 

5/6-5/12 0.786 0.0001 0.0003 0.0002 0.0003 0.0002 0.000 0.0002 0.0004 

5/13-5/19 0.798 0.0019 0.0038 0.0021 0.042 0.0024 0.0047 0.0026 0.0052 

5/20-5/26 0.762 0.04 0.008 0.0047 0.0093 0.0054 0.0108 0.060 0.0120 

5/27-6/2 0.604 0.0053 0.016 0.0058 0.0115 0.0070 0.0140 0.0781 0.0156 

6/3-6/9 0.601, 0.0068 0.0135 0.0073 m.146 0.0094 0.0187 0.010 0.0207 

6/10-6/16 0.600 0.00o96 0.0192 0.0103 0.0206 0.0139 0.0277 0.0154 0.0307 

6/17-6/23 0.600 0.0122 0.0243 0.0131 0.260 0.0180 0.0357 0.0200 0.0397 

6/24-6/30 0.60 0.0145 0.0289 0.0156 0.0309 0.0217 0.0430 0.0241 0.0476 

7/1-7/7 0.603 0.0167 0,0332 0.0180 0.0355 0.0252 0.0498 0.0279 0.0552 

7/8-7/14 o.615 0.016 0.0369 0.0199 0.0394 0.0280 0.0554 0.0311 0.0614 

Estimates based on alternate values of In-plant mortality. recirculation, and withdrawal are given as a test of the 

sensitivity of these parameters.I
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Table, E-73 

Estimates* of Cumulative Proportion of Striped Bass Ichthyoplankton Cropped 
by Entrainment at Indian Point (Unit 2) by l-Wk Intervals for Each Combination 

of Recirculation, WF and In-Plant Mortality Adjustment Values .during 1974 

In-Plant Mortality (q P) Eggs = 0.8, Larvae -0.6, Juveniles = 0.7 All Life Stages =1.0 (qp 1.0) 

Recirculation 0.1 0.0 0.1 0.0 

Date qP W 0.5 1.0 0.5 '1.0 0.5 1.0 0.5 1.0 

4/29-5/5 0.800 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001- <0.0001 

5/6-5/12 0.784. 0.0005 0.0009 0.0005 0.0010 0.0006 0.0012 0.006 0.0013 

5/13-5/19 0.798 0.0030 0.of 0.0033 0.066 0.0037 0.0074. 0.0041 0.0083 

5/20-5/26 0.757 0.0113 0.0225 0.0122 0.0244. 0.0143 0.0286 0.0159 0.0318 

5/27-6/2 o.606 0.0154 0.0307 0.0167 0.0332 0.0209 0.0416 0.0233 0.0462 

6/3-6/9 0.601 0.0209 0.414 0.0224 0.0445 0.0295 0.0584 0.0328 0.0648 

6/10-6/16 0.60 0 .0291 0.0575 0.0312 0.0616 0.0426 0.0837 0.0472 0.0926 

6/17-6/23 0.60 0.0358 0.0705 0.0383 0.0755 0.0531 0.1040 0.0589 0.1150 

6/24-6/30 0.600 0.0431 0.0845 0.0460 0.0903 0.0646 -0.1256 0.0715 0.1387 

7/1-7/7 0.603 0.0493 0.0965 0.0527 0.1030 0.0743 0.1438 0.8823 0.1586 

7/8-7/14. 0.61 0.0566 0.1103 0.0605 0.1177 0.0853 0.1641 0.0944 0.1808 

Estimates based on alternate values of in-plant mortality, recirculation, and withdrawal are -given as a test of the 
sensitivity of these parameters.  

Table E -74 

Estimates* of Cumulative Proportion of Striped Bass Ichthyoplankton Cropped 
by Entrainment at Indian Point (All Units Combined) by 1-Wk Intervals for Each 

Combination of Recirculation, W , and In-Plant Mortality 
Adjustment Values uring 1974 

In-Plant Mortality (qP Eggs =0.8, Larvae 0.6, Juveniles =0.7 All Life Stages 1.0 (qp 1.0) 

Recirculation 0.1 0.0 0.1 0.0 

Date &p 0.5 1.0 0.5 1.0 0 .5 1.0 0.5 1.0 

4/29-5/5 M.80 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 

5/6-5/12 0.784 0.006 0.0012 0.0006 0.0013 0.0007 0.0015 0.0008 0.0016 

5/13-5/19 0.798 0.045 0.089 0.049 0.0097 0.0055 0.0110 0.061 0.0122 

5/20-5/26 0.757 0.0161 0.0321 0.0175 0.0348 0.0205 0.0408 0.0227 0.0453 

5/27-6/2 0.606 .0.0217 0.0431 0.0234 0.0466 0.0293 0.0581 0.0326 0.0644 

6/3-6/9 0.601 0.0291 0.0575 0.0313 0.061 0.0410 0.007 0.0455 0.0894 

6/1076/16 0.60 0.0407 0.002 0.0437 0.0859 0.0595 0.1161 0.0659 0.1284 

6/17-6/23 0.60 0.0502 0.0982 0.0537 0.1050 0.0742 0.1439 0.0822 0.1588 

6/24-6/30 0.60 0.0597 0.116 0.0639 0.1243 0.0892 0.1715 0.0986 0.1889 

7/1-7/7 0.603 0.0680o 0.1319 0.0727, 0m407 0.1019 0.1947 0.11.26 0.2141 

7/8-7/14 0.619 0.0765 0.1479 0.0817 0.1576 0.1147 0.2176 0.1267 0.2390 

Estimates based on alternate values of in-plant mortality. recirculation, and withdrawal are given as a test of the 
sensitivity of these parameters.I
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Table E-75 

Estimates* of Cumulative Proportion of Striped Bass tchthyoplankton Cropped 

by Entrainment at Danskammer (All Units Combined) by l-Wk Intervals for 

Each Combination of Recirculation, Wi and In-Plant Mortality 

Adjustment Values during 1974 

In-Plant Mortality (q P) Eggs = 0.8, Larvae =0.6, Juveniles = 0.7 All Life Stages =1.0 (qp = 1.0) 

Recirculation 0.1 0.0 0.1 0.0 

Date qp W 0.5 1.0 0.5 1.0 0.5 1.0 0.5 1.0 

4/29-5/5 Moo0 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 

5/6-5/12 0. <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 

5/13-5/19 0.797 0.0002 0.0004 0.0002 0.004 0.0003 0.0005 0.0003 0.0006 

5/20-5/26 0.642 0.0007 0.0014 0.0007 0.0015 0.0010 0.0020 0.0011 0.0022 

5/27-6/2 o.610 0.0038 0.0076 0.0040 0.o08i 0.0058 0.0117 0.0065 0.0130 

6/3-6/9 0.60 0.0061 0.0122 0.0065 0.0130 0.0095 0.0190 0.016 0.0211 

6/10-6/16 0.600 0.0073 0.0146 0.0078 0.0155 0.0115 0.0228 0.0127 0.0253 

6/17-6/23 0.601 0.0093 0.184 0.0099 0.0197 0.146 0.0290 0.0162 0.0321 

6/24-6/30 0.600 0.0106 0.0211 0.0113 0.0225 0.167 0.0331 0.0185 0.0368 

7/1-7/7 M.60 0.0117 0.0233 0.0125 0.0249 m.185 0.0367 0.0205 0.407 

7/8-7/14 0.600 0.0127 0.0252 0.0135 0.0268 0.0200 0.0396 0.0222 0.0439 

Estimates based on alternate values of in-plant mortality, recirculation, and withdrawal are, given as a test of the 

sensitivity of these parameters.  

Table E-76 

Estimates* of Cumulative Proportion of Striped Bass Ichthyoplankton Cropped 

byEntrainment at Multiplant by I1-Wk Intervals for Each Combination of 

Recirculation, Wit and In-Plant Mortality Adjustment Values during 1974 

in-Plant Mortality (q P) Eggs = 0.8, Larvae =0.6, Juveniles = 0.7 All Life Stages =1.0 (q p = 1.0) 

Recirculation 0.1 0.0 0.1 0.0 

Date 4p W 0.5 1.0 0.5 1.0 0.5 1.0 0.5 1.0 

4/29-5/5 0.80 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 

5/6-5/12 0.785 0.000 0.0015 0.0008 0.0017 0.0010 0.0019 0.0011 0.0021 

5/13-5/19 0.798 0.0078 0.0156 0.0085 0.0170 0.0096 0.0192 0.0107 0.0213 

5/20-5/26 0.753 0.0222 0.0442 0.0241 0.480 0.0282 0.0561 0.0314 0.0623 

5/27-6/2 0.607 0.0318 0.0630 0.0344 0.0679 0.0434 0.0855 0.0481 0.0947 

6/3-6/9 0.601 0.0455 0.0895 0.0489 0.0960 0.0649 0.1267 0.0719 0.400 

6/10-6/16 M.60 0.0638 0.1244 0.0684 0.1330 0.0937 0.184 0.1036 0.1988 

6/17-6/23 0.60 0.803 0.1553 0.0859 0.1656 0.1192 0.2266 0.1317 0.2490 

6/24-6/30 0.60 0.0972 0.862 0.1037 0.1982 0.1450 0.2719 0.600 0.2978 

7/147/7 0.603 0.1120 0.2129 m.194 0.2263 0.1673 0.3099 0.1843 0.3385 

7/8-7/14 0.620 0.1285 0.2422 0.1370 0.2571 0.1914 0.3498 0.2105 0.3810 

Estimates based on alternate values of in-plant mortality, recirculation, and withd-rawal are given as a test of the 

sensitivity of these parameters.
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Table E-77 

Estimates* of Cumulative Proportion of Striped Bass Ichthyoplankton Cropped 
by Entrainment at Post-1972 Plants by 1-Wk Intervals for Each Combination 
of Recirculation, WIP and In-Plant Mortality Adjustment Values during 1974 

In-Plant Mortality (qp) Eggs = 0.8, Larvae =0.6, Juveniles = 0.7 All Life Stages =1.0 (qp = 1.0) 

Recirculation 0.1 0.0 0.1 0.0 

Date Qp0.5 1.0 0.5 1.0 0.5 1.0 0.5 1.0 

49/29-5/5 0.800 <0.0001 <0.0001 <0.0001 <0.0001 <0.0'001 <0.0001 <0.0001 <0.0001 

5/6-5/12 0.784 0.0005 0.0010 0.0006 0.0011 0.0006 0.0013 0.0007 0.0014 

5/13-5/19 0.798 0.0042 omo85 0.0046 0.0092 0.0052 0.0104 0.0058 0.0116 

5/20-5/26 0.757 0.0125 0.0249 0.0135 0.0270 0.0158 0.0315 0.0176 0.0350 

5/27-6/2 0.606 0.0166 0.0331 0.0180 0.0358 0.0224 0.0445 0.0249 0.0494 

6/3-6/9 0.601 0.0248 0.0491 0.0267 0.0528 0.0354 0.0698 0.0392 0.0773 

6/10-6/16 0.600 0.0360 0.0710 0.0386 0.0760 0.0531 0.140 0.0589 0.1150 

6/17-6/23 0.600 0.0458 0.0899 0.0490 0.0961 0.0685 0.1332 0.0759 0.1470 

6/24-6/30 0.60 0.0573 0.1118 0.0613 0.1193 0.0865 0.1666 0.0957 0.1836 

7/1-7/7 0.60 0.0675 0.1310 0.0721 0.1396 0.1021 0.1952 0.1129 0.2147 

7/8-7/14 0.622 0.080 0.1558 0.0862 0.1658 0.1219 0.2307 0.1346 0.2532 

Estimates based on alternate values of in-plant mortality, recirculation, and withdrawal are given as a test of the 
sensitivity of these parameters.  

Table E-78 

Estimates* of Number of White Perch Ichthyoplankton (Not Including Eggs) 
Cropped by Entrainment at Bowline (Unit 1) by l-Wk Intervals for Each 

Combination of Recirculation, W ,and In-Plant Mortality 
Adjustment Values turing 1974 

in-Plant Mortality (q )_ Eggs = 0.8, Larvae = 0.6, Juveniles =0.7 All Life Stages =1.0 (qp =1.0) 

Recirculation 0.1 0.0 0.1 0.0 

1. .  

Date qp 0.5 1.0 0.5 1.0 0.5 100:'51.  

4/29-5/5 0.0 0 0 0 0 0 0 0 0 

5/6-5/12 0.600 0 0 0 0 0 0 0 0 

5/13-5/19 .600o 0 0 0 0 0 0 0 0 

5/20-5/26 0M60 0 0 0 0 0 0 0 0 

5/27-6/2 0.600 0 0 0 0 0 0 0 0 

6/3-6/9 0.60 16,000 32,000 17,000 34,000 26,000 51,000 28,000 57,000 

6/10-6/16 0.60 181,o0o 363,000 194,000 387,000 290,000 581,000 323,000 645,000 

,6/17-6/23 0.60 496,000 992,000 529,000 1,059,000 794,000 1,588,000 882,000 1,764,000 

6/24-6/30 0.600 372,000 744,000 397,000 794,000 595,000 1,191,000 661,000 1,323,000 

7/1-7/7 0.600 47,000 95,000 50,000 101,000 76,000 151,000 84,000 168,000 

7/8-7/14 1 0.606 24,000 49,000 26,000 52,000 39,000 77,000 43,000 86,000 

Estimates based on alternate values of in-plant mortality, recirculation, and withdrawal are given as a test of the 

sensitivity of these parameters.
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In-Plant Mortality (q ) Eggs = 0.8, Larvae = 0.6, Juveniles = 0.7 All Life Stages =1.0 (q = 1.0) 

Recirculation 0.1 0.0 0.1 0.0 

Date 0.5 1.0 0.5 1.0 0.5 1.0 0.5 1.0 

4/29-5/5 0.0 0 0 0 0 0 000 

5/6-5/12 0.600 1,000 1,000 1,000 1,000 1,000 2,000 1,000 2,000 

5/13-5/19 0.600 13,000 25,000 13,000 27,000 20,000 40,000 22,000 45,000 

5/20-5/26 0.600 0 0 0 0 0 00o 

5/27-6/2 0.600 0 0 0 0 0 000 

6/3-6/9 0.600 78,000 156,000 83,000 167,000 125,000 250,000 139,000 278,000 

6/10-6/16 0.600 406,000 813,000 433,000 867,000 650,000 1,300,000 722,000 1,444,000 

6/17-6/23 0.600 497,000 994,000 530,000 1,060,000 795,000 1,590,000 883,000 1,767,000 

6/24-6/30 0.600 447,000 895,000 477,000 954,000 716,000 1,431,000 795,000 1,591,000 

7/1-7/7 0.600 54,000 108i,000 57,000 115,000 86,000 172,000 96,000 192,000 

7/8-7/14 0.606 26,000 52,000 28,000 56,000 41,000 83,000 46,000 92,000 

Estimates based on alternate values of in-plant mortality, recirculation, and withdrawal are given as a test of the 
sensitivity of these parameters.  

Table E-80 

Estimates* of Number of White Perch Ichthyoplankton (Not Including Eggs) 
Cropped by Entrainment at Bowline (All Units Combined) by Il-Wk Intervals 

for Each Combination of Recirculation, W Iand In -Plant 
Mortality Adjustment Values during 1974 

In-Plant Mortality (q p Eggs = 0.8, Larvae 0 .6, Juveniles =0.7 All Life Stages =1.0 (q p = 1.0) 

Recirculation 0.1 0.0 0.1 0.0 

Date qp0.5 1.0 0.5 1.0 0.5 1.0 0.5 1.0 

4/29-5/5 0.0 0 0 0 0 0 0 0 0 

5/6-5/12 0.600 1,000 1,000 1,000 1,000 1,000 2,000 1,000 2,000 

5/13-5/19 0.600 13,000 25,000 13,000 27,000 20,000 40,000 22,000 45,000 

5/20-5/26 0.600 0 0 0 0 0 0 0 0 

5/27-6/2 0.600 0 0 0 0 0 0 0 0 

6/3-6/9 0.600 94,000 188,000 100,000 201,000 151,000 301,000 167,000 335,000 

6/10-6/16 0.600 588,000 1,175,000 627,000 1,254,000 940,000 1,881,000 1,045,000 2,090,000 

6/17-6/23 0.600 993,000 1,986,000 1,059,000 2,118,000 1,589,000 3,178,000 1,765,000 3,531,000 

6/24-6/30 0.600 819,000 1,639,000 874,000 1,748,000 1,311,000 2,622,000 1,457,000 2,913,000 

7/1-7/7 0.600 101,000 202,000 108,000 216,000 162,000 324,000 180,000 360,000 

7/8-7/14 o.606 51,000 101,000 54,000 108l,000 80,000 160,000 89,000 178,000 

Etmaes based on alternate values of in-plant mortality, recirculation, and withdrawal are given-as a test of the 
sensitivit of these parameters.
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E sti mate s* of N umbe r of White, P erch I chthyoplankton (N ot Including Eg gs) 
Cropped by Entrainment at Bowline (Unit 2) by Il-Wk Intervals .for Each 

Combination of Recirculation, W ,and In-Plant Mortality 
Adjustment Values uring 1974



Table E-81 

Estimates* of Number of White Perch Ichthyoplankton (Not Including Eggs) 
Cropped by Entrainment at Lovett (All Units Combined) by l-Wk Intervals 

for Each Combination of Recirculation, W1, and In-Plant 
Mortality Adjustment Values during 1974 

In-Plant Mortality (q P) Eggs =0.8, Larvae 0.6, Juveniles =0.7 All Life Stages-- 1.0 (qp 1.0) 

Recirculation 0.1 0.0 0.1 0.0 

Date qp0.5 1.0 0.5 1.0 0.5 1.0 0.5 1.0 

4/29-5/5 0.0 0 0 0 0 0 0 0 0 

5/6-5/12 0.600 2,000 3,000 2,000 4,000 3,000 5,000 3,000 6,000 

5/13-5/19 0.600 .15,000 29,000 .16,.000 31,000 23,000 47,000 26,000 52,000 

5/20-5/26 0.600 63,000 127,000 68,000 135,000 101,000 203,000 113,000 225,000 

5/27-6/2 0.600 33,000 66,000 35,000 71,000 53,000 106,000 59,000 118,000 

6/3-6/9 0.600 39,000 77,000 41,000 83,000 62,000 124,000 69,000 138,000 

.6/10-6/16 0.600 387,000 775,000 413,000 826,000 620,000 1,239,000 688,000 1,377,000 

6/17-6/23 0.600 804,000 1,609,000 858,000 1,716,000 1,287,000 2,574,000 1,430,000 2,860,000 

6/24-6/30 0.600 518,000 1,036,000 553,000 1,106,000 829,000 1,658,000 921,000 1,843,000 

7/1-7/7 0.600 65,000 131,000 70,000 140,000 105,000 209,000 116,000 233,000 

7/8-7/14 0.603 19,000 37,000 20,000 40,000 30,000 60,000 33,000 66,000 

Estimates based on alternate values of in-plant mortality, recirculation, and withdrawal are given as a test of the 
sensitivity of these parameters.  

Table D-8.2 

Estimates of Number -of White Perch Ichthyoplankton (Not Including Eggs) 
Cropped by Entrainment at Indian Point (Unit 2) by 1-Wk Intervals for Each 

Combination of Recirculation, W and In-Plant Mortality 
Adjustment Values guring 1974 

An-Plant Mortality (qp) Eggs = 0O.8, Larvae =0.6,,Juveniles =0.7 All Life Stages =1.0 (qp =1.0) 

Recirculation 0.1 0.0 0.1 0.0 

Date qp0.5 1.0 0.5 1.0 0.5 1.0 0.5 -1.0

4/29-5/5 0.0 0 0 0 0 0 0 00 

5/6-5/12 0. 600 8,000 15,000 8,000 16,000 12,000 25,000 14,000 27,000 

5/13-5 /19 0.600 21,000 4200 22,000 45,000 33,000 67,000 .37,000 74,000 

5/20-5/26 0.600 265,000- 530,000 283,000 566,000 424,000 849,000 472,000 943,000 

5/27-6/2 0.600 169,000 338,000 1,000oo 360,000 270,000 541,000 300,000 601,000 

6/3-6/9 0.600 136,000 272,000 145,000 290,000 218,000 435,000 242,000 484,000 

6/10-6/16 0.600 1,256,000 2,512,000 1,340.000 2,679,000 2,009,000 4,019,000 2,233,000 4,465,000 

6/17-6/23 .0.600 2,155,000 4,311,000 2, 299,000 4,598,000 3,449,000 6,897,000 3,832,000 7,663,000 

6/24-6/30 0.600 1,523,000 3,045,000 1,624,000 3,.248,000 2,436,000 4,873,000 2,707,000 5,414,000 

7/1-7/7 0.601 185,000 370,000 1700 395,000 296,000 591,000 328,000 657,000 

7/8-7 /14 0.6032 69,000 137,000 73,000 146,000 109,000 219,000 121,000 243,000 

Estimates based on alternate values of in-plant mortality, recirculation, and withdrawal are given as a test of the 

sensitivity of these parameters.
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Table E-83 

Estimates*- of Number of White Perch Ichthyoplankton (Not Including Eggs) 
Cropped by Entrainment at Indian Point (All Units Combined) by 1.-Wk 

Intervals for Each Combination of Recirculation, WI, and In-Plant Mortality 
Adjustment Values during 1974 

In-Plant Mortality (q ) Eggs = 0.8, Larvae = 0.6, Juveniles = 0.7 All Life Stages = 1.0 (qp = 1.0) 

Recirculation 0.1 0.0 0.1 0.0 

Date qp 0.5 1.0 0.5 1.0 0.5 1 1.0, 0.5 1.0 

4/29-5/5 0.0 0 0 0 0 0 0 0 0 

5/6-5/12 0.600 10,000 19,000 10,000 21,000 15,000 31,000 17,000 34,000 

5/13-5/19 0.600 32,000 63,000 34,000 68,000 51,000 101,000 56,000 113,000 

5/20-5/26 0.600 315,000 749,000 399,000 799,000 599,000 1, 198,000 666,000 1,332,000 

5/27-6/2 0.600 228,000 456,000 243,000 487.000 365,000 730.000 405,000 811,000 

6/3-6/9 0.600 186,000 373,000 199,000 398,000 298,000 596,000 331,000 663,000 

6/lu-6/16 0.600 1,8o3,000 3,605,000 1,923,000 3,846,000 2,884.00 5,769,000 3,205,000 6,410,000 

6/17-6/23 0.600 3,055,000 6,109,000 3,258,000 6,516,000 4,887,000 9,774,000 5,430,000 10,860,000 

6/24-6/30 0.600 2,037,000 4,073,000 2,172,000 4,345,000 3,259,000 6,517,000 3,621,000 7,241,000 

7/1-7/7 0.601 248,000 496,000 265,000 529,000 396,000 793,000 440,000 881,000 

7/8-7/14 0.603 82,000 165,000 88,000 176,000 131,000 262,000 146,000 292,000 

Estimates based on alternate values of in-plant nmortality, recirculation, and withdrawal are given as a test of the 
sensitivity of these parameters.  

Table E-84 

Estimates-: of Number of White Perch Ichthyoplankton (Not Including Eggs) 
Cropped by Entrainment at DanskamMer (All Units Combined) by 1-Wk

Intervals for Each Combination of Recirculation, 
Adjustment Values during

WI, and In-Plant Mortality 
1974

services groupE-44

In-Plant Mortality (q p Eggs = 0.8, Larvae = 0.6, Juveniles = 0.7 All Life Stages = .0 (qp = 1.0) 

Recirculation 0.1 0.0 0.1 0.0 

Date 0.5 1.0 0.5 1.0 0.5 1.0 0.5 1.0 

4/29-5,15 0.0 0 0 0 0 0 0 0 0 

5/6-5/12 0.0 0 0 0 0 0 0 0 0 

5/13-5/19 0.600 9,000 18,000 9,000 19,000 14,000 28,000 16,000 32,000 

5/20-5/26 0.600 89,000 178,000 95,000 190,000 143,000 286,000 159,000 317,000 

5/27-6/2 0.600 144,000 228,000 154,000 307,000 230,000 461,000 256,000 512,000 

6/3-6/9 0.600 255,000 509,000 272,000 543,000 408,000 815,000 453,000 90 6,000 

6/10-6/16 0.600 531,000 1,062,000 566,000 1,133,000 850,000 1,699,000 944,000 1,888,o00 

6/17-6/23 0.600 469,000 939,000 501,000 1,001,000 751,000 1,502,000 834,000 1,668,000 

6/24-6/30 0.600 137,000 274,000 146,000 293,000 219,000 439,000 244,000 488,000 

7/1-7/7 0.601 46,000 93,000 49,000 99,000 74.000 148,000 82,000 165,000 

7/8-7/14 0.600 69,000 139,000 74,000 148,000 111,000 222,000 123,000 247,000 

Estimates based on alternate values of in-plant mortality, recirculation, and withdrawal are given as a test of the 
sensitivity of these parameters.



Table E-85 

Estimate s" of Number of White Perch Ichthyoplankton (Not Including Eggs) 
Cropped by Entrainment at Multiplant by l-Wk Intervals for Each Combination 
of Recirculation, WI, and In-Plant Mortality Adjustment Values during 1974 

In-Plant Mortality (q P) Eggs = 0.8, Larvae - 0.6, Juveniles - 0.7 All Life Stages = 1.0 (qp 1.0) 

Recirculation 0.1 0.0 0.1 0.0 

Date .0.5 1.0 0.5 1.0 0.5 1.0 0.5 1.0 

4/29-5/5 0.0 0 0 0 0 0 0 0 0 
5/6-5/12 0.600 12,000 24,000 13,000 26,000 19,000 38,000 21,000 43,000 
5/13-5/19 0.600 68,000 135,000 72,000 144,000 10,000 217,000 120,000 241,000 

5/20-5/26 0.600 527,000 1,054,000 562,000 1,124,000 843,000 1,687,000 937,000 1,874,000 

5/27-6/2 0.600 405,000 811,000 432,000 865,000 648,00o 1,297,000 720,000 1,441,000 

6/3-6/9 0.600 574,000 1,148,000 612,000 1,224,000 918,000 1,836,000 1,020,000 2,040,000 
6/10-6/16 0.600 3,309,000 6,618,ooo 3,529,000 7,059,000 5,294,000 10,588,000 5,882,000 11,764,000 

6/17-6/23 0.600 5,321,000 10,643,000 5,676,000 11,352,000 8,514,000 17,028,000 9,460,000 18,920,000 

6/24-6/30 0.600 3,511,000 7,023,000 3,745,000 7,491,000 5,618,000 11,236,000 6,242,000 12,485,000 

7/1-7/7 0.60 461,000 922,000 492,000 984,000 737,000 1,474,000 819,000 1,638,000 
7/8-7/14 0.603 221,000 442,000 236,000 472,0001 352,000 704,000 1 391,000 7,830,000 

Estimte!s based on alternate values of in-plant mortality, recirculation, and withdrawal are given as a test of the 
senstivity of these parameters.  

Table E-86 

Estimates* of Number of White Perch Ichthyoplankton (Not Including Eggs) 
Cropped by Entrainment at Post-1972 Plants by 1-Wk Intervals for Each 

Combination of Recirculation, WI, and In-Plant Mortality 
Adjustment Values during 1974 

in-Plant Mortality (q P) Eggs = 0.8, Larvae = 0.6, Juveniles =0.7 All Life Stages =1.0 (qp 1.0) 

Recirculation 0.1 0.0 0.1 0.0 

Date 0.5 1.0 0.5 1.0 0.5 1.0 0.5 io 

4/29-5/5 0.0 0 0 0 0 0 0 0 0 
5/6-5/12 0.600 8,000 17,000 9,000 18,000 13,000 27,000 15,000 29,000 

5/13-5/19 0.600 33,000 67,000 .36,000 71,000 54,000 107,000 59,000 119,000 

5/20-5/26 0.600 265,000 530,000 283,000 566,000 424,000 849,000 472,000 943,000 
5/27-6/2 0.600 169,000 338,000 180,000 360,000 270,000 541,000 300,000 601,000 

6/3-6/9 0.600 230,000 460,000 245,000 491,000 368,000 736,000 409,000 818,000 

6/10-6/16 0.600 1,844,000 3,687,000 1,966,000 3.933,000 2,950,000 5,899,000 3,277,000 6,555,000 
6/17-6/23 0.600 3,148,000 6,297,000 3,358,000 6,716,000 5,037,000 10,075,000 5,597.,000 11,194,000 

6/24-6/30 0.600 2,342,000 4,684,000 2,498,000 4,996,000 3,747,000 7,4i95,0ct 4,164,000 8,327,000 

7/1-7/7 0.601 286,000 572,000 305,000 611,000 457,000 915,000 508,000 1,016,000 

7/8-7/14 0.604 119,000 238,000 127,000 254,000 189,000 379,000 210,000 421,000 

Estimates based on alternate values of in-plant mortality, recirculation, and withdrawal are given as a test of the 
sensitivity of these parameters.
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Table E-87 

Estimates', of Cumulative Number of White Perch Ichthyoplankton (Not In
cluding Eggs) Cropped by Entrainment at Bowline (Unit 1) by 1-Wk Intervals

for Each Combination of Recirculation, WI, 
Adjustment Values during

and In-Plant Mortality 
1974

In-Plant Mortality (q ) Eggs =0.8, Larvae =0.6, Juveniles =0.7 All Life Stages = 1.0 Cqp = 1.0) 

Recirculation 0.1 0.0 0.1 0.0 

Date qp W 0.5 1.0 0.5 1.0 0.5 1.0 0.5 1.0 

4/29-5/5 0.0 0 0 0 0 0 0 0 0 

5/6-5/12 0.600 0 0 0 0 0 0 0 0 

5/13-5/19 0.600 0 0 0 0 0 0 -0 0 

5/20-5/26 0.600 0 0 0 0 0 0 0 0 

5/27-6/2 0.600 0 0 0 0 0 0 0 0 

6/3-6/9 0.600 16,000 32,000 17,000 34,000 26,000 51,000 28,000 57,000 

6/10-6/16 0.600 197,000 395,000 211,000 421,000 316,000 632,000 351,000 702,000 

6/17-6/23 0.600 694,000 1,387,000 740,000 1,480,000 1,110,000 2,220,000 1,233,000 2,466,000 

6/24-6/30 0.600 1,066,000 2,131,000 1,137,000 2,273,000 1,705,000 3,410,000 1,895,000 3,789,000 

7/1-7/7 0.600 1,113,000 2,226,000 1,187,000 2,374,000 1,781,000 3,562,000 1,979,000 3,957,000 

7/8-7/14 0.606 1,37,000 2,275,000 1,213,000 2,427,000 1,819,000 3,639,000 2,022,000 4,043,000 

Estimates based on alternate values of in-plant mortality, recirculation, and withdrawal are given as a tetoth 

sensitivity of these parameters.  

Table E-88 

Estimates of Cumulative Number of White Perch Ichthyoplankton (Not 

Including Eggs) Cropped by Entrainment at Bowline (Unit 2),by 1-Wk Intervals 
for Each Combination of Recirculation, WI, and In-Plant 

Mortality Adjustment Values during 1974 

in-Plant Mortality (qP) Eggs = 0.8, Larvae -0.6, Juveniles = 0.7 All Life Stages =1.0 (qp = 1.0) 

Recirculation 0.1 0.0 0.1 0.0 

Date 0.5 1.0 0.5 1.0 0.5 1.0 0.5 1.0 

4/29-5/5 0.0 0 0 0 0 0 0 0 0 

5/6-5/12 0.600 1,000 1,000 1,000 1,000 1,000 2,000 1,000 2,000 

5/13-5/19 0.600 13,000 26,000 14,000 28,000 21,000 42,000 23,000 47,000 

5/20-5/26 0.600 13,000 26,000 14,000 28,000 21,000 42,000 23,000 47,000 

5/27-6/2 0.600 13,000 26,000 14,000 28,000 21,000 42,000 23,000 47,000 

6/3-6/9 0.600 91,000 183,000 97,000 195,000 146,000 292,000 162,000 325,000 

6/10-6/16 0.600 498,000 995,000 531,000 1,061,000 796,000 1.592,000 885,000 1,769,000 

6/17-6/23 0.600 994,000 1,989,000. 1,061,000 2,121,000 1,591,000 3,182,000 1,768,000 3,536,000 

6/24-6/30 0.600 1,442,000 2,883,000 1,538,000 3,076,000 2,307,000 4,614,000 2,563,000 5,126,000 

7/1-7/7 0.600 1,496,000 2,991,000. 1,595,000 3,191,000 2,393,000 4,786,000 2,659,000 5,318,000 

7/8-7/14 0.606 1,522,000 3,04,000 1,623,000 3,246,000 2,434,000 4,869,000 2,705,000 5,410,000 

Estimates based on alternate values of in-plant mortality, recirculation, and withdrawal are given as a test of the 

sensitivity of these parameters.
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Table E-89 

Estimates* of Cumulative Number of White Perch Ichthyoplarikton (Not 

Including Eggs) Cropped by Entrainment at Bowline (All Units Combined) by 
1-Wk Intervals for Each Combination of Recirculation, WI, and In-Plant 

Mortality Adjustment Values during 1974 

In-Plant Mortality (q P) Eggs = 0.8, Larvae =0.6, juveniles =0.7 All Life Stages = 1.0 (qp - 1.0) 

Recirculation 0.1 0.0 0.1 0.0 

Date qp0.5 1.0 0.5 1.0 0.5 1.0 0.5 1.0 

4/29-5/5 0.0 0 0 0 0 0 0 0 0 

5/6-5/12 0.600 1,000 1,000 1,000 1,000 .1,000 2,000 1,000 2,000 

5/13-5/19 0.600 13,000 26,000 14,000 28,000 21,000 42,000 23,000 47,000 

5/20-5/26 0.600 13,000 26,000 14,000 28,000 21,000 42,000 23,000 47,000 

5/27-6/2 0.600 13,000 26,000 14,000 28,000 21,000 42,000 23,000 47,000 

6/3-6/9 0.600 107,000 215,000 114,000 229,000 172,000 343,000 191,000 381,000 

6/10-6/16 0.600 695,000 1,390,000 741,000 1,483,000 1,112,000 2,224,000 1,236,000 2,471,000 

6/17-6/23. 0.600 1,688,000 3,376,000 1,801,000 3,601,000 2,701,000 5,402,000 3,001,000 6,002,000 

6/24-6/30 0.600 2,507,000 5,015,000 2,675,000 5,349,000 4,012,000 8,024,000 4,458,000 8,915,000 

7/1-7/7 0.600 2,609,000 5,217,000 2,782,000 5,565,000 4,174,000 8,347,000 4,637,000 9,275,000 

7/8-7/14 0.606 2,659,000 5,318,000 2,836,000 5,673,000 4,254,000 8,508,000 4,727,000 9,453,000 

Estimates based on alternate values of In-plant mortality, recirculation, and withdrawal are given as a test of the 

sensitivity of these parameters.  

Table E-90 

Estimates" of Cumulative Number of White Perch Ichthyoplankton (Not 
Including Eggs) Cropped by Entrainment at Lovett (All Units Combined) by 
1-Wk Intervals for Each Combination of Recirculation, WI, and In-Plant 

Mortality Adjustment Values during 1974 

In-Plant Mortality (q P) Eggs = 0.8, Larvae - 0.6, Juveniles = 0.7 All Life Stages = 1.0 (qp = 1.0) 

Recirculation 0.1 0.0 0.1 0.0

Date 0.5 1.0 0.5 1.0 0.5 1.0 0.5 _ 1.0 

4/29-5/5 0.0 0 0 -0 0 0 C 0 0 

5/6-5/12 0.600 2,000 3,000 2,000 4,000 3,000 5,000 3,000 6,000 

5/13-5/19 0.600 16,000 33,000 17,000 35,000 26,000 52,000 29,000 58,000 

5/20-5/26 0.600 80,000 159,000 85,000 170,000 127,000 255,000 141,000 283,000 

5/27-6/2 0.600 113,000 226,000 120,000 241,000 180,000 361,000 201,000 401,000 

6/3-6/9 0.600 152,000 303,000 162,000 323,000 242,000 485,000 269,000 539,000 

6/10-6/16 0.600 539,000 1,078,000 575,000 1,149,000 862,000 1,724,000 958,000 1,916,000 

6/17-6/23 0.600 1,343,000 2,687,000 1,433,000 2,866,000 2,149,000 4,299,000 2,388,000 4,776,000 

6/24-6/30 0.600 1,861,000 3,723,000 1,986,000 3,971,000 2,978,000 5,957,000 3,309,000 6,619,000 

7/1-7/7 0.600 1,927,000 3,854,000 2,055,000 4,111,000 3,083,000 6,166,000 3,426,000 6,851,000 

7/8-7/14 0.603 1,946,000 3,891,000 2,075,000 4,151,000 3,113,000 6,226,000 3,459,000 6,918l,000 

Estimates based on alternate values of in-plant mortality, recirculation, and withdrawal are given as a test of the 

sensitivity of these parameters.
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f--j 0 

IT

In-Plant Mortality (q P) Eggs = 0.8, Larvae - 0.6, Juveniles = 0.7 All Life Stages =1.0 (q1, = 1.0) 

Recirculation 0.1 0.0 0.1 0.0 

Date 0.5 1.0 0.5 1.0 0.5 1.0 0.5 1.0 

4/29-5/5 0.0 0 0 0 0 0 0 0 0 

5/6-5/12 0.600 8,000 15,000 8,000 16,000 12,000 25,000 14,000 27,000 

5/13-5/19 0.600 29,000 57,000 30,000 61,000 46,000 91,000 51,000 101,000 

5/20-5/26 0.600 294,000 588,000 313,000 627,000 470,000 940,000 522,000 1,045,000 

5/27-6/2 0.600 463,000 925,000 494,000 987,000 740,000 1,481,000 823,000 1,645,000 

6/3-6/9 0.600 599,000 1,198,000 639,000 1,277,000 958,000 1,916,000 1,064,000 2,129,000 

6/10-6/16 0.600 1,855,000 3,709,000 1,978,000 3,957,000 2,967,000 5,935,000 3,297,000 6,594,000 

6/17-6/23 0.600 4,010,000 8,020,000 4,277,000 8,555,000 6,416,000 12,832,000 7,129,000 14,258,000 

6/24-6/30 0.600 5,533,000 11,065,000 5,901,000 11,803,000 8,852,000 17,704,000 9,836,000 19,672,000 

7/1-7/7 0.601 5,718,000 11,435,000 6,099,000 12,198,000 9,148,000 18,295,000 10,164,000 20,328,000 

7/8-7/14 0.603 5,786,000 11,572,000 6,172,000 12,344,000 9,257,000 18,514,000 10,286,000 20,571,000 

Estim.ates based on alternate values of in-plant mortality, recirculation, and withdrawal are given as a test of the 
sestvity of these parameters.  

Table E-92 

Estimates* Of Cumulative Number of White Perch Ichthyoplankton (Not 
Including Eggs) Cropped by Entrainment at Indian Point (All Units Combined) 
by 1-Wk Intervals for Each Combination of Recirculation, WI, and In-Plant 

Mortality Adjustment Values during 1974 

In-Plant Mortality (q P) Eggs = 0.8, Larvae = 0.6, Juveniles = 0.7 All Life Stages = 1.0 (q p = 1.0) 

Recirculation 0.1 0.0 0.1 0.0 

Date qp 0.5 1.0 0.5 1.0 0.5 1.0 0.5 1.0 

4/29-5/5 0.0 0 0 0 0 0 0 0 0 

5/6-5/12 0.600 10,000 19,000 10,000 21,000 15,000 31,000 17,000 34,000 

5/13-5/19 0.600 41,000 83,000 44,000 88,000 66,000 .132,000 73,000 147,000 

5/20-5/26 0.600 416,000 832,000 444,000 887,000 665,000 1,331,000 739,000 1,478,000 

5/27-6/2 0.600 644,000 1,288,000 687,000 1,374,000 1.030,000 2,060,000 1,145,000 2,289,000 

6/3-6/9 0.600 830,000 1,660,000 8,860,000 1,771,000 1,328,000 2,657,000 1,476,000 2,952,000 

6/10-6/16 0.600 2,633,000 5,266,000 2,808,000 5,617,000 4,213,000 8,425,000 4,681,000 9,361,000 

6/17-6/23 0.600 5,687,000 1 1,375,000 6,067,000 12, 133,000 9,100,000 18,200,000 10,111,000 20,222,000 

6/24-6/30 0.600 7,724,000 15,448,000 8,239,000 16,478,000 12,359,000 24,717,000 13,732,000 27,463,000 

7/1-7/7 0.601 7,972,000 15,944,000 8,504,000 17,007,000 12,755,000 25,510,000 14,172,000 28,344,000 

7/8-7/14 0.603 8,055,000 16,109g,000 8,592,000 17,813,000 12,886,000 25,772,000 14,318,000 28,636,000 

Estimates based on alternate values of in-plant mortality, recirculation, and withdrawal are given as a test of the 
sensitivity of these parameters.I
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Table E-91 

Estimates:', of Cumulative Number of White Perch Ichthyoplankton (Not 
Including Eggs) Cropped-by Entrainment at Indian Point (Unit 2) by l-Wk 

intervals For Each Combination of Recirculation, WI, and In-Plant Mortality 
Adjustment Values during 1974



Table E-93 

Estimates* of Cumulative Number of White Perch.Ichthyoplankton (Not 

Including Eggs) Cropped by Entrainment at Danskammer (All Units Combined) 
by l-wk Intervals for Each Combination of Recirculation, WI, and In-Plant 

Mortality Adjustment Values during 1974 

In-Plant Mortality (q P) Eggs =0.8, Larvae = 0.6, Juveniles =0.7 All Life Stages =1.0 (q~ = 1.0) 

Recirculation 0.1 0.0 0.1 0.0 

Date .. 0.5 1.0 0.5 1.0 0.5 1.0 0.5 1.0 

4/29-5/5 0.0 0 0 0 0 0 0 0 0 

5/6-5/12 0.0 0 0 0 0 0 0 0 0 

5/13-5/19 0.600 9,000 18,000 9,000 19,000 14,000 28,000 16,000 32,000 

5/20-5/26 0.600 98,000 196,000 105,000 209,000 157,000 314,000 174,000 349,000 

5/27-6/2 0.600 242,000 484,000 258,000 517,000 387,000 775,000 430,000 861,000 

6/3-6/9 0.600 497,000 994,000 530,000 1,060,000 795,000 1,590,000 883,000 1,767,000 

6/10-6/16 0.600 1,028,000 2,056,000 1,096,000 2,193,000 1,645,000 3,289,000 1,827,000 3,655,000 

6/17-6/23 0.600 1,497,000 2,994,000 1,597,000 3,194,000 2,396,000 4,791,000 2,662,000 5,323,000 

6/24-6/30 0.600 1,634,000 3,269,000 1,743,000 3,487,000 2,615,000 5,230,000 2,905,000 5,811,000 

7/1-7/7 0.601 1,681,000 3,361,000 1,793,000 3,585,000 2,689,000 5,378,000 2,988,000 5,976,000 

7/8-7/14 0.600 1,750,000 3,500,000 1,867,000 3,733,000 2,800,000 5,600 ,0oo 3,111,000 6,222,000 

E s tim ates based onsalternate values of in-plant mortality, recirculation, and withdrawal are given as a test of the 
senstv ity of thes parameters.  

Table E-94 

Estimates' of Cumulative Number of White Perch Ichthyoplankton (Not 

Including Eggs) Cropped by Entrainment at Multiplant by I- Wk Intervals 
for Each Combination of Recirculation, WI, and In-Plant Mortality 

Adjustment Values during 1974 

in-Plant Mortality (q ) Eggs = 0.8, Larvae = 0.6, Juveniles =0.7 All Life Stages = 1.0 (qp = 1.0) 

Recirculation 0.1 0.0 0.1 0.0 

Date qp . W 0.5 1.0 0.5 1.0 0.5 1.0 0.5 1.0 

4/29-5/5 0.0 0 0 0 0 0 0 0 0 

5/6-5/12 0.600 12,000 24,000 13,000 26,000 19,000 38,000 21,000 43,000 

5/13-5/19 0.600 80,000 159,000 85,000 170,000 127,000 255,000 142,000 283,000 

5/20-5/26 0.600 607,000 1,213,000 647,000 1,294,000 971,000 1,941,000 1,079,000 2,157,000 

5/27-6/2 0.600 1,012,000 2,024,000 1,079,000 2,159,000 1,619,000 3,238,000 1,799,000 3,598,000 

6/3-6/9 0.600 1,586,000 3,172,000 1,692,000 3,383,000 2,537,000 5,075,000 2,819,000 5,639,000 

6/10-6/16 0.600 4,895,000 9,789,000 5,221,000 10,442,000 7,831,000 15,663,000 8,702,000 17,403,000 

6/17-6/23 o.6oo 10,216,000 20,432,000 10,897,000 21,794,000 16,345,000 32,691,000 18,162,000 36,323,000 

6/24-6/30 0.600 13,727,000 27,455,000 14,642,000 29,285,000 21,964,000 43,927,000 24,404,00 48,80,000 

7/1-7/7 0.601 14,188,000 28.377,000 15,134,000 30,269,000 22,700,000 45,401,000 25,223,000 50,446,000 

7/8-7/14 0.603 14,409,000 28,819,000 15,370,000 30,740,000 23,053,000 46,106,000 25,614,000 51,229,000 

Estimates based on alternate values of in-plant mortality, recirculation, and withdrawal are given as a test of the 

sensitivity of these parameters.
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f-1 0 

v

In-Plant Mortality (q ) Eggs - 0.8, Larvae - 0.6, Juveniles - 0.7 All Life Stages -1.0 (qp'= 1.0) 

Recirculation 0.1 0.0 0.1 0.0 

Date qP 0.5 1.0 0.5 1.0 0.5 1.0 0.5 1.0 

4/29-5/5 0.0 0 0 0 0 0 0 0 0 

5/6-5/12 0.600 1,000 -17,000 9,000 18,000 13,000 27,000 15,000 29,000 

5/13-5/19 0.600 42,000 83,000 45,000 89,000 67,000 134,000 74,000 .148,000.  

5/20-5/26 0.600 307,000 614,000 327,000 655,000 491,000 982,000 546,000 1,091,000 

5/27-6/2 0.600 476,000 952,000 508,000 1,015,000 761,000 1,523,000 846,000 1,692,000 

6/3-6/9 0.600 706,000 1,412,000 753,000 1,506,000 1,130,000 2,259,000 1,255,000 2,510,000 

6/10-6/16 0.600 2,550,000 5,099,000 2,720,000 5,439,000 4,079,000 8,159,000 4,533,000 9,065,000 

6/17-6/23 0.600 5,698,000 11,396,000 6,078,000 12,156,000 9,117,000 18,233,000 10,130,000 20,259,000 

6/24-6/30 0.600 8,040,000 16,080,000 8,576,000 17,152,000 12,864,000 25,728,000 14,293,000 28,587,000 

7/1-7/7 0.601 8,326,000 16,652,000 8,881,000 17, 763,000 13,321,000 26,643,000 14,802,000 29,603,000 

7/8-7/14 0.604 8,445,000 16,891,000 9,008,000 18,017,006 13,151,000 27,022,000 15,012,000 30,024,000 

Estimates based on alternate values of in-plant mortality, recirculation, and withdrawal are given as a test of the 

sensitivity of these parameters.  

Table E-96 

E stirnat es* of Proportioni of White Perch Ichthyoplankton (Not 

Including Eggs) Cropped by Entrainment at Bowline (Unit 1) 
by I -Wk Intervals for Each Combination of Recirculation, WI, and In-Plant 

Mortality Adjustment Values during 1974 

In-Plant Mortality (q p Eggs =0.8, Larvae =0.6, Juveniles =0.7 All Life Stages -1.0 (qp 1.0) 

Recirculation 0.1 0.0 0.1 0.0 

w 
Date qp 0.5 1.0 0.5 1.0 0.5 1.0 0.5 1.0 

4/29-5/5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

5/6-5/12 0.600 0.0 0.0 0.0 0.0 0.0 0.0 0.0 .0.0 

5/13-5/19 0.600 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

5/20-5/26 0.600 .0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

5/27-6/2 0.600 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

6/3-6/9 0.600 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0.0001 <0.0001 0.0001 

6/10-6/16 0.600 0.0003 0.0006 0.0003 0.006 0.0005 0.0009 0.0005 0,0011 

6/17-6/23 0.600 0.0015 0.0030 0.0016 0.0032 0.0024 0.048 0.0027 0.0054 

6/24-6/30 0.600 0.0026 0.0051 0.07 0.0055 0.041 0.082 0.046 0.0092 

7/1-7/7 0.600 0.0017 0.0034 0.0018 0.0037 0.0027 0.0055 0.0031 0.0061 

7/8-7/14 0.606 0.0010 0.0020 0.0010 0.0021 0.0016 0.0031 0.0017 0.0035 

Estimates based on alternate values of In-plant mortality, recirculation, and withdrawal are given as a test of the 
sensitivity of these parameters.I
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Table E-95 

Estimates* of Cumulative Number of White Perch Ichthyoplankton (Not 
Including Eggs) Cropped by Entrainment at Post-1972 Plants by l-Wk 
Intervals for Each Combination of Recirculation, WI, and In-Plant 

Mortality Adjustment Values during 1974



Table E-97 

Estimates* of Proportion of White Perch Ichthyoplankton (Not 

Including Eggs) Cropped by Entrainment at Bowline (Unit 2) 
by 1-Wk Intervals for Each Combination of Recirculation, WI, and In-Plant 

Mortality Adjustment Values during 1974

In-Plant Mortality (q p Eggs = 0.8, Larvae =0.6, Juveniles = 0.7 All Life Stages =1.0 (qp = 1.0) 

Recirculation 0.1 0.0 0.1 0.0 

Date 0.5 1.0 0.5 1.0 0.5 1.0 0.5 1.0 

4/29-5/5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

5/6-5/12 M.60 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001, <0.0001 

5/13-5/19 0.600 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 

5/20-5/26 0.60 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

5/27-6/2 0.600 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

6/3-6/9 0.60 0.0002 0.0003 0.0002 0.004 0.0003 0.0005 0.0003 0.006 

6/10-6/16 Mo60 0.0007 0.0013 0.0007 0.0014 0.0011 0.0021 0.0012 0.0024 

6/17-6/23 Mo6o 0.0015 0.0030 0.0016 0.0032 0.0024 0.04 0.0027 0.0054 

6/24-6/30 0.60 0.0031 0.062 0.0033 0.066 0.0050 0.0099 0.0055 0.01 10 

7/1-7/7 0M60 0.0020 0.0039 ~ 0.0021 0.042 0.0031 0.063 0.0035 0.0070 

7/8-7/14 o.606 0.0011 0.0021 0.0011 0.0022 0.0017 0.0033 0.0019 0.0037 

Estimates based on alternate values of in-plant mortality, recirculation, and withdrawal are given as a test of the 
sensitivity of these parameters.  

Table E-98 

Estimates*' of Proportion of White Perch Ichthyoplankton (Not 
Inlcuding Eggs) Cropped by Entrainment at Bowline (All Units Combined) 

by Il-Wk Intervals for Each Combination of Recirculation, WI, and In-Plant 
Mortality Adjustment Values during 1974 

In-Plant Mortality (q P) Eggs = 0.8, Larvae =0.6, Juveniles =0.7 All Life Stages =1.0 (p= 1.0) 

Recirculation 0.1 0.0 0.1 0.0 

Date 0.5 1.0 0.5 1.0 0.5 1.0 0.5- _1-0 

4/29-5/5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

5/6-5/12 0M60 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 

5/13-5/19 0.600 <0.0001 <0.0001 <0.000l <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 

5/20-5/26 0.00 0. 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

5/27-6/2 0.60 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

6/3-6/9 0M60 0.0002 0.0004 0.0002 0.0004, 0.0003 0.006 0.000 0.0007 

6/10-6/16 Mo60 0.0010 0.0019 0.0010 0.0020 0.0015 0.0031 0.0017 0.0034 

6/17-6/23 0M60 0.0030 0.0060 0.0032 0.0064 0.004 0.0097 0.0054 0.0107 

6/24-6/30 0.60 0.0057 0.0113 0.060 0.0121 0.0091 0.0181 0.0101 0.0202 

7/1-7/7 0M60 0.0037 0.0073 0.0039 0.0078 0.0059 0.0118 0.0065 0.0131 

7/8-7/14 0.606 0.0020 0m041 0.0022 0.0043 0.0032 0.064 0.0036 0.0072 

Estimates based on alternate values of In-plant mortality, recirculation, and withdrawal are given as a test of the 
sensitivity of these parameters.
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Table E-99 

Estimates* of Proportion of White Perch Ichthyoplankton (Not 
Including Eggs) Cropped by Entrainment at Lovett (All Units Combined) 

by 1-Wk Intervals for Each Combination of Recirculation, WI, and In-Plant 
Mortality Adjustment Values during 1974 

In-Plant Mortality (q P) Eggs = 0.8, Larvae =0.6, Juveniles = 0.7 All Life Stages -1.0 (qp - 1.0) 

Recirculation 0.1 0.0 0.1 0.0 

Date Qp0.5 1.0 0.5 1.0 0.5 1.0 0.5 1.0 

4/29-5/5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

5/6-5/12 0.600 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 

5/13-5/19 0.600 <0.0001 <0.0001 <0.0001 <0.0001 <0.O000l <0.0001 <0.0001 <0.0001 

5/20-5/26 0.600 <0.0001 0.0001 <0.0001 0.0001 <0.0001 0.0002 <0.0001 0.0002 

5/27-6/2 0.60 <0.0001 0.0001 <0.0001 0.0001 0.0001 0.0002 0.0001 0.0002 

6/3-6/9 0.60 <0.0001 0.0002 <0.0001 0.0002 0.0001 0.0003 0.0001 0.0003 

6/10-6/16 Mo60 0.006 0.0013 0.0007 0.0013 0.0010 0.0020 0.0011 0.0022 

6/17-6/23 0.600 0.0024 0.049 0.0026 0.0052 0.0039 0.0078 0.0043 0.0087 

6/24-6/30 0M60 0.0036 0.0072 0.0038 0.0077 0.0057 0.0115 0.0064 0.0128 

7/1-7/7 0.60 0.0024 0.048 0.0025 '0.0051 0.0038 0.0076 0.042 0.004 

7/8-7/14 0.603 0.00 0.0015 0.0008 0.0016 0.0012 0.0024 0.0013 0.0027 

Estimates based on alternate values of in-plant mortality, recirculation, and withdrawal are given as a test of the 
sensitivity of these parameters.  

Table E-100 

Estimates*< of Proportion of White Perch Ichthyoplankton (Not 
Including Eggs) Cropped by Entrainment at Indian Point (Unit 2) 

by Il-Wk Intervals for Each Combination of Recirculation, WI, and In-Plant 
Mortality Adjustment Values during 1974 

In-Plant Mortality (q P) Eggs = 0.8, Larvae =0.6, Juveniles =0.7 All Life Stages =1.0 (q = 1.0) 

Recirculation 0.1 0.0 0.1 0.0 

Date 0.5 1.0 0.5 1.0 0.5 1.0 0.5 1.0 

4/29-5/5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

5/6-5/12 0Mo0 <0.0001 <0,0001 <0.0001 '0.0001 <0.0001 <0.0001 <0.0001 <0.0001 

5/13-5/19 0M6o <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 

5/20-5/26 0M60 0.0002 0.0005 0.0002 0.0005 0.0004 0.0007 0.0004 0-r0008 

5/27-6/2 0.600 0.0003 6.0007 0.000 0.0007 0.0005 0.0011 0.0006 0.0012 

6/3-6/9 0M60 0.0003 -0.0006 0.0003 0.0006 0.0005 0.0009 0.0005 0.0010 

6/10-6/16 0.600 0.0020 0m041 0.0022 0.0044 0.0033 0.0065 0.0036 0.0073 

6/17-6/23 0M60 0.066 0.0131 0.0070 0.0140 0.0105 0.0210 0.0116 0.0233 

6/24-6/30 0M60 D. 0105 0.0211 0.0112 0.0225 0.0169 0.0337 0.0187 0.0375 

7/1-7/7 0.60 0.067 0.0134 0.0072 m1043 0.0107 0.0215 0.0119 0.0238 

7/8-7/14 0.603 0.0028 0.0055 0.0029 0.0059 0.044 0.008 0.0049 0.0098 

Estimates based on alternate values of in-plant mortality, recirculation, and withdrawal are given as a test of the 
sensitivity of these parameters.I
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Table E-101 

Estimates* of Proportion of White Perch Ichthyoplankton (Not 
Including Eggs).Cropped by Entrainment at Indian Point (All Units 

Combined) by l-Wk Intervals for Each Combination of Recirculation, 
WI, and In-Plant Mortality Adjustment Values during 1974 

i n-PlIan t Mortality (q P) Eggs - 0.8, Larvae =0.6, Juveniles = 0.7 All Life Stages -<1.0 (qp - 1.0) 

Recirculation 0.1 0.0 0.1 0.0 

Date 3*.. 0.5 1.0 0.5 1.0 0.5 1.0 0.5 1.0 

4/29-5/5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

5/6-5/12 0.60 ,0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 

5/13-5/19 M.60 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 

5/20-5/26 Mo60 0.0003 0.0006 0.0003 0.0007 0.0005 0.0010 0.006 0.0012 

5/27-6/2 0.600 0.0005 0.0009 0.0005 0.0010 0.0007 0.0015 0.0008 0.016 

6/3-6/9 0.60 0.000 0.0008 0.000 0.0008 0.006 0.0013 0.0007 0.0014 

6/10-6/16 M.60 0.0029 0.0059 0.0031 0.063 0.0047 0.094 0.0052 0.014 

6/17-6/23 0.600 0.0093 0.018 0.0099 0.198 0.0149 0.0297 0.0165 0.0330 

6/24-6/30 0.600 0.041 0.0282 0.0150 0.0301 0.0226 0.0451 0.0251 0.0501 

7/1-7/7 0.601 0.0090 0.0180 0.0096 0.0192 0.144 0.0288 0.0160 0.0320 

7/8-7/14 0.603 0.0033 0.066 0.0035 0.0071 0.0053 0.0105 0.0059 0.0117 

Estimates based on alternate values of in-plant mortality. recirculation, and withdrawal are given as a test of the 

sensitivity of these parameters.  

Tabl~e E-102 

Estimates* of Proportion of White Perch Ichthyoplankton (Not Including 
Eggs) Cropped by Entrainment at Dan skamnmer (All Units Combined) 

by 1-Wk Intervals for Each Combination of Recirculation, WI, and In-Plant 
Mortality Adjustment Values during 1974 

In-Plant Mortality (q ) Eggs = 0.8, Larvae -0.6, Juveniles = 0.7 AlLf tgs 10(p-10 

Recirculation 0.1 All Life Stgs 1. 0.0)

w
0.51.0

4/29-5/5 
0.0

5/13-5/19<0. 000 

5/20-5/2 0.0000 

5/27-6/20..0001 

6/3-6/90..0001 

0.002 

0.001 

0. 0023 

0.045

*Estimates based on alternate values of in-plant mortality, recirculation, and withdrawal are given as a test of the 
sensitivity of these parameters.
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Table E-103 

Estimates* of Proportion. of. White Perch Ichthyoplankton (Not 
Including Eggs) Cropped by Entrainment at Multiplant 

by 1-Wk Intervals for Each Combination of Recirculation, WI, and In-Plant 
Mortality Adjustment Values during 1974 

In-Plant Mortality (q P) Eggs = 0.8, Larvae =0.6, Juveniles =0.7 All Life Stages 1 .0 (q = 1.0) 

Recirculation 0.1 0.0 0.1 0.0 

Date 0.5 1.0 0.5 1.0 0.5 1.0 0.5 1.0 

4/29-5/5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

5/6-5/12 0.600 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001. <0.0001 <0.0001 

5/13-5/19 0.600 <0.0001 0.0001 <0.0001 0.0001 <0,0001 0.0002 0.0001 0.0002 

5/20-5/26 0.600 0.0005 0.0009 0.0005 0.0010 0.0007 0.0015 0.0008 0.0016 

5/27-6/2 0.600 0:'0008 0.0016 0.0009 0.0017 0.0013 0.0026 0.0014 0.0029 

6/3-6/9 0.600 0.0012 0.0024 0.0013 0.0026 0.0019 0.0039 0.0022 0.043 

6/10-6/16 0.60 0.0054 0.010 0.0058. 0.0115 0.008 0.0173 0.009 0.0192 

6/17-6/23 0.600 0.0162 0.0324 0.0173 0.0345 0.0259 0.0518 0.0288 0.0575 

6/24-6/30 0.60 0.0243 0.0486 0.0259 0.0518 0.0389 0.0778 0.0432 0.0864 

7/1-7/7 0.601 o.0167 0.0335 0.0179 0.0357 0.0268 0.0535 0.0297 0.0595 

7/8-7/14 0.603 0.089 0.0178 0.0095 0.0190 0.141 0.0283 0.0157 0.0314 

Estimates based on alternate values of in-plant mortality, recirculation, and withdrawal are given as a test of the 
sensitivity of these parameters.  

Table E-10.4 

Estimates"' of Proportion of White Perch Ichthyoplankton (Not 
Including Eggs) Cropped by Entrainment at Post-1972 Plants 

by 1-Wk Intervals for Each Combination of Recirculation, WI, and In-Plant 
Mortality Adjustment Values during 1974 

In-Plant Mortality (q P) Eggs = 0.8, Larvae =0.6, Juveniles =0.7 All Life Stages =1.0 (qp 1.0) 

Recirculation 0.1 0.0 0.1 0.0 

Date qp0.5 1.0 0.5 1.0 0.5 1.0 0.5 1.0 

4/29-5/5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

5/6-5/12 0Mo0 <0.000l <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 

5/13-5/19 0.6o <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 

5/20-5/26 0M60 0.0002 0.0005 0.0002 0.0005 0.000 0.0007 0.0004 0.0008 

5/27-6/2 0Mo0 0.0003 0.0007. 0.0004 0.0007 0.0005 0.0011 0.006 0.0012 

6/3-6/9 0.60 0.0005 0.0010 0.0005 0.0010 0.0008 0.0016 0.0009 0.0017 

6/10-6/16 0.60 0.0030 0.060 0.0032 0.064 0.048 0.009 0.0053 0.0107 

6/17-6/23 M.6o 0.0096 0.0191 0.0102 0.0204 0.0153 0.0306 0.0170 0.0340 

6/24-6/30 0M60 0.0162 0.0324 0.0173 0.0346 0.0259 0.0519 0.0288 0.0576 

7/1-7/7 0.601 0.0104 0.02o8 0.0111 0.0222 0.0166 0.0332 0.084 0.0369 

7/8-7/14 o. 0604 0.048 0.0096 0.0051 0.0102 0.0076 0.0152 0.0085 0.0169 

stin aes based on alternate values of in-plant mortality, recirculation, and withdrawal are given as a test of the 
sensitivit of these parameters.
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Table E-105 

Estimates* of Cumulative Proportion of White Perch Ichthyoplankton (Not 
Including Eggs) Cropped by Entrainment at Bowline (Unit 1) 

by l-Wk Intervals for Each Combination of Recirculation, WI, and In-Plant 
Mortality Adjustmnent Values during 1974

In-Plant Mortal]!ty (q P) Eggs = 0.8, Larvae =0.6, Juveniles =0.7 All Life Stages 1.0 (qp =1.0) 

Recirculation 0.1 0.0 0.1 0.0 

- W 
Date qp 0.5 1.0 0.5 1.0 0.5 1.0 0.5 1.0 

4/29-5/5' 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

5/6-5/12. 0.600 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

5/13-5/19 0.60 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

5/20-5/26 M.60 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

5/27-6/2 0.60 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

6/3-6/9 0.60 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 

6/10-6/16 Mo60 0.0003 0.0007 0.004 0.0007 0.0005 0.0011 0.0006 0.0012 

6/17-6/23 0.60 0.0018 0.0037 0.0020 0.0039 0.0029 0.0059 0.0033 0.065 

6/24-6/30 0.60 0.044 0.0088 0.0047 0.094 0.0070 0.0141 0.0078 0.0156 

7/1-7/7 0.60 0.0061 0.0122 0.0065 0.0130 0.0098 0.0195 0.0109 0.0216 

7/8-7/14 0.606 0.0071 0.0141 0.0076 0.0151 0.0113 0.0225 0.0126 0.0250 

Estimates based on alternate values of in-plant mortality, recirculation, and withdrawal are given as a test of the 
sensitivity of these parameters.  

Table E-106 

Estimates-, of Cumulative Proportion of White Perch Ichthyoptankton (Not 
Including Eggs) Cropped by Entrainment at Bowline (Unit 2) 

by 1-Wk Intervals for Each Combination of Recirculation, WI, and In-Plant 
Mortality Adjustment Values during 1974 

In-Plant Mortality (q P) Eggs = 0.8, Larvae 0.6, Juveniles = 0.7 All Life Stages 1.0 (q = 1.0) 
Recirculation 0.1 0.0 0.1 0.0 

Date qp0.5 1.0 0.5 1.0 0.5 1.0 0.5 1.0 

4/29-5/5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
5/6-5/12 0M60 <o.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 
5/13-5/19 0M60 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 
5/20-5/26 0M60 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 
5/27-6/2 0.600 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 
6/3-6/9 0.600 0.0002 0.0003 0.0002 0.004 0.0003 0.0005 0.0003 0.006 
6/10-6/16 0.600 0.0008 0.0017 0.0009 0.0018 0.0013 0.0027 0.0015 0.0030 
6/17-6/23 0.600 0.0023 0.0047 0.0025 0.0050 0.0038 0.0075 0.0042 0.0083 
6/24-6/30 0.600 0.0054 0.0109 0.0058 0.0116 0.0087 0.0173 0.0097 0.0192 
7/1-7/7 0M6o 0.0074 0.0147 0.0079 0.0157 0.0118 0.0235 0.0131 0.0261 
7/8-7/14 0.606 0.084 0.0168 0.0090 0.0179 0.0134 0.0267 0.149 0.0297 

Estimates based on alternate values of in-plant mortality, recirculation, and withdrawal are given as a test of the 
sensitivity of these parameters.
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Table E-107 

Estimates* of Cumulative Proportion of White Perch Ichthyoplanikton (Not 
Including Eggs) Cropped by Entrainiment at Bowline (All Units Combined) 

by Il-Wk Intervals for Each Combination of Recirculation, WI, and In-Plant 
Mortality Adjustment Values during 1974 

In-Plant Mortality (q P) Eggs = 0.8, Larvae =0.6, Juveniles = 0.7 Al) Life Stages =1.0 (qp = 1.0) 

Recirculation 0.1 0.0 0.1 0.0 

Date qp0.5 1.0 0.5 1.0 0.5 1.0 0.5 1.0 

4/29-5/5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

5/6-5/12 0.60 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.000) <0.0001 <0.0001 

5/13-5/19 0.60 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 

5/20-5/26 0.60 <0.0001 <0.000) <0.0001 <0.000) <0.0001 <0.0001 <0.0001 <0.0001 

5/27-6/2 0.60 <0.0001 <0.0001 <0.0001 <0 .0001 <0.0001 <0.0001 <0.0001 <0.0001 

6/3-6/9 M.60 0.0002 0.000 0.0002 0.000 0.0003 0.0007 0.004 0.0007 
6/10-6/16 0.60 0.0012 0.0023 0.0012 0.0025 0.0019 0.0037 0.0021 0.041 

6/17-6/23 0.60 0.0042 0.084 0.0045 0.089 0.067 0.0134 0.0074 m.148i 

6/24-6/30 0.60 0.0098 0.0196 0.0105 0.0209 0.0157 0.0313 0.0174 0.0347 

7/1-7/7 Mo60 0.0135 0.0268, 0.144 0.0286 0.0215 0.0426 0.0239 0.0473 
7/8-7/14 0.606 0.0155 0.0308 0.0165 0.0328 0.0246 0.0488 0.0273 0.0541 

E timates based on alternate values of in-plant mortality, recirculation, and withdrawal are given as a test of the 
sesiivty of these parameters.  

Table E-108 

Estimates* of Cumulative Proportion of White Perch Ichthyoplankton (Not 
Including Eggs) Cropped by Entrainment at Lovett (All Units Combined) 

by I -Wk Intervals for Each Combination of Recirculation, WI, and In-Plant 
Mortality Adjustment Values during 1974 

In-Plant Mortality (q P) Eggs = 0.8, Larvae =0.6, Juveniles = 0.7 All Life Stages =1.0 (qp = 1.0) 
Recirculation 0.1 0.0 0.1 0.0 

Date 0.5 1.0 0.5 1.0 0.5 1.0 0.5 1.0 

4/29-5/5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

5/6-5/12 0.60 <0.0001 <0.000) <0.000) <0.000) <0.0001 <0.0001 <0.0001 <0.0001 

5/13-5/19 0.60 <0.0001 <0.000) <0.000) <0.000) <0.0001 <0.0001 <0.'0001 <0.0001 
5/20-5/26 0.60 <0.0001 0.0001 <0.000) 0.0001 0.0001 0.0002 0.0001 0.0002 

5/27-6/2 0.60 0.0001 0.0003 0.0001 0.0003 0.0002 0.000 0.0002 0.0005 
6/3-6/9 0.60 0.0002 0.000 0.0002 0.0005 0.0003 0.0007 0.000 0.0008 
6/10-6/16 0.60 0.0008 0.0017 0.0009 mo018 0.014 0.0027 0.0015 0.0030 

6/17-6/23 0.60 0.0033 0.066 0.0035 0.0070 0.0053 0.0105 0.0058 0.0117 
6/24-6/30 0.600 0.069 0.0137 0.0073 0.014 0.0110 0.0219 0.0122 0.0243 
7/1-7/7 0.60 0.0092 0.184 0.0098 0.0196 0.0147 0.0293 0.0164 0.0325 

7/8-7/14 0.603 0.0)00 0.0199 0.0)6 0.0212 0.0159 0.0316 0.0177 0.0351 

Estimates based on alternate values of iln-plant mortality. recirculation, and withdrawal are given as a test of the 
sensitivity of these parameters.
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In-Plant Mortality (q ) Eggs = 0.8, Larvae =0.6, Juveniles = 0.7 All Life Stages =1.0 (qp = 1.0) 
__ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 

Recirculation 0.1 0.0 0.1 0.0 

Date qp W 0.5 1.0 0.5 1.0 0.5 1.0 0.5 1.0 

4/29/5-5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 .0.0 0.0 

5/6-5/12 0.600 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 

5/13-5/19 0.600 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001. <0.0001 <0.0001 <0.0001 
5/20-5/26 0.600 0.0002 0.0005 0.0003 0.0005 0.000 0.0008 0.004 0.0009 
5/27-6/2 0.600 0.0006 0.0012 0.006 0.0013 0.0009 0.0019 0.0010 0.0021 

6/3-6/9 0.60 0.0009 0.0017 0.0009 0.0019 0.0014 0.0028 0.0016 0.0031 
6/10-6/16 0.600 0.0029 0.0058 0.0031 0.062 0.0047 0.0093 0.0052 0.0104 

6/17-6/23 0.600 0.0095 0.0189 0.0101 0.0201 0.0151 0.0301 0.0168 0.0334 

6/24-6/30 0.60 0.0199 0.0395 0.0212 0.0421 0.0317 0.0628 0.0352 0.0696 
7/1-7/7 0.60 0.0 1265 0.0524 0.0282 0.0559 0.0421 0.0829 0.0467 0.0918 

7/8-7/14 0.603 0.0292 0.0577 0.0311 064 0.0463 0.0910 0.0513 0.1007 

Esiae based on alternate values of in-plant mortality, recirculation, and withdrawal are given as a test of the 
stensitivity of these parameters.  

Table E-110 

Estimates"' of Cumulative Proportion of White Perch Ichthyoplankton (Not 
Including Eggs) Cropped by Entrainment at Indian Point (All Units Combined) 

by I-Wk Intervals for Each Combination of Recirculation, WI, and In-Plant 
Mortality Adjustment Values during 1974 

In-Plant Mortality (q P) Eggs = 0.8, Larvae =0.6, Juveniles =0.7 All Life Stages =1.0 (qp 1.0) 

Recirculation 0.1 0.0 0.1 0.0 L 

Date 0.5 1.0 0.5 1.0 0.5 1.0 0.5 - 1].0-

4/29-5/5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0- 0.0 

5/6-5/12 0.60 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0. 00.01 <0.0001 

5/13-5/19 0.60 <0.0001 <0.0001 <01000I <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 

5/20-5/26 0.600 0.004 0.0007 0.004 0.0008 0.006 0.0011 0.006 P.0013 

5/27-6/2 0.600 0.000 0.0016 0.0009 0.0017 0.0013 0.0026 mo014 0.0029 

6/3-6/9 0.6o 0.0012 0.0024 0.0013 0.0026 0.0019 0.0038 0.0021 0.043 

6/10-6/16 0M60 mo041 0.008l3 0.044 0.0088 0.066 0.0132 0.0073 0.0147 

6/17-6/23 0M60 0.0134 0.0267 0m143 0.0285 0.0214 0.0425 0.0237 0.0472 

6/24-6/30 0.600 0.0273 0.0541 0.0291 0.0577 0.0434 0.0857 0.0482 0.0950 

7/1-7/7 0.601 0.0360 0.0712 0.0384 0.0758 0.0572 0.1120 0.0634 0.1239 

7/8-7/14 0.603 0.0392 0.0773 0.048 0.0823 0.0622 0.1214 0.0689 0.1342 

Estimat es based on alternate values of in-plant mortality, recirculation, and withdrawal are given as a test of the 
sensiivty of these parameters.
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Table E-10 9 

Estimates* of Cumulative Proportion of White Perch Ichthyoplankton (N ot 
Including Eggs) Cropped by Entrainment at Indian Point (Uni t 2) 

by I-Wk Intervals for Each Combination of Recirculation, WI, and In-Plant 
Mortality Adjustment Values during 1974
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In-Plant Mortality (q ). Eggs = 0.8, Larvae =0.6, Juveniles - 0.7 All Life Stages 1.0 (qp = 1.0) 

Recirculation 0.1 0.0 0.1 0.0 

Date qp W 0.5 1.0 0.5 1.0 0.5- 1.0 0.5 1.0 

4/29-5/5 0.0 0.0 0 .0 0.0 0. 0.0 0.0 0.0 0.0 

5/6-5/12 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

5/13-5/19 0.60 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 

5/20-5/26 0.60 <0.0001 0.0002 <0.0001 0.0002 0.0001 0.0003 0.0002 0.0003 

5/27-6/2 0.90 0.00 0.0007 0.00 0.0008 0.0006 0.0012 0.0007 0.0013 

6/3-6/9 0.60 0.0009 0.0018 0.0010 0.0019 0.0015 0.0029 0. 00 16 0.0032 

6/10-6/16 M.60 0.01 0.0035 0.0019 0.0038 0.0028 0.0057 0.0032 0.063 

6/17-6/23 0.600 0.0032 0.064 0.0034 0.068 0.0051 0.0102 0.0057 0.0113 

6/24-6/30 0.60 0.0041 0.0083 0.044 0.088 o.066 0.0132 0.0074 0.14 

7/1-7/7 0.601 0.0058 0.0116 0.062 0.0124 0.0093 0,0185 0.0103 0.0206 

7/8-7/14 0M60 0.0086 0.0171 0.0092 0.0183 0.0137 0.0273 0.0152 0.0303 

Estimates based on alternate values of in -plant mortality, recirculation, and withdrawal are given as a test of the 
sensitivity of these parameters.  

Table E-112 

Estimates* of Cumulative Proportion of White Perch Ichthyoplankton (Not 
Including Eggs) Cropped by Entrainment at Multiplant 

by I -Wk Intervals for Each Combination of Recirculation, WI, and In-Plant 
Mortality Adjustment Values during 1974 

In-Plant Mortality (q P) Eggs = 0.8, Larvae -0.6, Juveniles = 0.7 All Life Stages -1.0 (qp -* 1.0) 

Recirculation 0.1 0.0 0.1 0.0 

Date 0.5 1.0 0.5 1.0 0.5 1.0 0.5 1.0 

4/29-5/5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

5/6-5/12 0.600 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 

5/13-5/19 0.600 <0.0001 0.0001 <0.0001 0.0001 <0.0001 0.0002 0.0001 0.0002 

5/20-5/26 0.600 0.0005 0.0010 0.006 0.0011 0.0008 0.0017 0.0009 0.0018 

5/27-6/2 0.60 0.0013 0.0027 0mo14 0.0028 0.0021 0.0043 0.0024 0.0047 

6/3-6/9 0.600 0.0025 0.0051 0.0027 0.0054 0.o41 0.0081 0.045 0.0090 

6/10-6/16 0.600 0.0079 0.0158 0.084 0m16li 0.0126 0.0252 m.14i 0.0280 

6/17-6/23 0.60 0.0240 0.0476 0.0256 0.0508 0.0382 0.0757 0.0424 0.0839 

6/24-6/30 0.60 0.0477 0.0939 0.0508 0.1000 0.0756 0.1476 0.0838 0.1631 

7/1-7/7 0.60 0.0636 0.1243 0.0678 0.1321 0.1003 0.1932 0.1110 0.2128 

7/8-7/14 0.603 0.0719 0.1398 0.0766 0.1486 0.1131 0.2160 0.1250 0.2376 

Estimates based on alternate values of in-plant mortality, recirculation, and withdrawal are given as a test of the 
sensitivity of these parameters.
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Table E-1l11 

Estimates* of Cumulative Proportion of White Perch Ichthyoplankton (Not 
Including Eggs) Cropped by Entrainment at Danskammer (All Units 

Combined) by 1-Wk Intervals for Each Combination of Recirculation, WI,) 
and In-Plant Mortality Adjustment Values during 1974



0

Estimates* of Cumulative Proportion of White Perch Ichthyoplankton (Not 
Including Eggs) Cropped by Entrainment at Post-1972 Plants

by l-Wk Intervals for Each Combination of Recirculation, WI, 
Mortality Adjustment Values during 1974

and In-Plant

In-Plant Mortality (q P) Eggs = 0.8, Larvae =0.6, Juveniles = 0. 17 All Life Stages =1.0 (qp =1.0) 

Recirculation 0.1 0.0 0.1 0.0 

Date qp W 0.5 1.0 0.5 1.0 0.5 1.0 0.5 1.0 

4/29-5/5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

5/6-5/12 0M60 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 

5/13-5/19 0.60 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 

5/20-5/26 0M60 0.0003 0.0005 0.0003 0.000 oA 0.0008 0.0005 0.0009 

5/27-6/2 0.600 0.0006 0.0012 0.006 0.0013 0.0010 0.0019 0.0011 0.0021 

6/3-6/9 0.60 0.0011 0.0022 0.0012 0.0023 0.0017 0.0035 0.0019 0.0038 

6/10-6/16 M.60 0.0041 0.082 0.044 0.0087 0.0065 0.0130 0.0073 0.145 

6/17-6/23 0.60 0.0136 0.0271 0.0145 0.0289 0.0217 0.0433 0.0241 0.480 

6/24-6/30 0.600 0.0296 0.0587 0.0316 0.0625 0.0471 0.0929 0.0523 0.1029 

7/1-7/7 0.601 0.0397 0.6782 0.0423 0.0833 0.0629 0.1230 0.0698 0.1360 

7/8-7/14 o.604 0.0443 0.0871 0.0472 0.0927 0.0701 0.1364 0.0776 0.1506 

Es * 
E timaes based on alternate values of in-plant mortality, recirculation, and withdrawal are given as a test of the 
eniiity of these parameters.  

Table E-114 

*Estimates'., of Number of White Perch Ichthyoplankton (Including Eggs) 
Cropped by Entrainment at Bowline (Unit 1) by I1-Wk Intervals for 

Each Combination of Recirculation, WI, and In-Plant 
Mortality Adjustment Values during 1974 

In-Plant Mortality (q ) Eggs =0.8, Larvae = 0.6, Juveniles =0.7 All Life Stages = 1.0 (qp - 1.0) 

Recirculation 0.1 0.0 0.1 0.0 

Date qP 0.5 1.0 0.5 1.0 0.5 1.0 0.5 - -1.0

4/29-5/5 0.0 0 0 0 0 0 0 0 0 

5/6-5/12 0.636 0 0 0 0 0' 0 0 0 

5/13-5/19 0.698 0 0 0 0 0 0 0 0 

5/20-5/26 0.628 0 0 0 0 0 0 0 0 

5/27-6/2 0.707 0 0 0 0 0 0 0 0 

6/3-6/9 0.782 233,000 467,000 254,000 507,000 292,000 584,000 324,000 649,000 

6/10-6/16 0.720 535,000 1.071.000 578,000 1,156,000 723,000 1,446,000 803,000 1,606,000 

6/17-6/23 0.602 503,000 1 o,00600 537,000 1,073,000 802,000 1,605,000 892,000 1,783,000 

6/24-6/30 0.603 379,000 759,000 405,000 810,000 604,000 1,209,000 671,000 1,343,000 

711-717 o.602 48,000 96,000 51,000 102,000 76,000 153,000 85,000 170,000 

7/8-7/14 0.606 24,000 49,000 26,000 52,000 39,000 77,000 43,000 86,000 

Estimates based on alternate values of in-plant mortality, recirculation, and withdrawal are given as a test of the 
sestvty of these parameters.
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Table E- 115 

Estimates* of Number of White Perch Ichthyoplankton (Including Eggs) 

Cropped by Entrainment at Bowline (Unit 2) by I1-Wk Intervals for 

Each Combination of Recirculation, WI, and In-Plant 

Mortality Adjustment Values during 1974 

In-Plant Mortality (q 9) Eggs = 0.8, Larvae =0.6, Juveniles =0.7 All Life Stages =1.0 (qp 1.0) 

Recirculation 0.1 0.0 0.1 0.0 

Date qP 0.5 1.0 0.5 1.0 0.5 1.0 0.5 1.0 

4/29-5/5 0.0 0 0 0 0 0 0 0 0 

5/6-5/12 0.636 1,000 2,000 1,000 2,000 1,000 2,000 1,000 3,000 

5/13-5/19 0.698 28,000 57,000 31,000 61,000 39,000 79,000 44,000 87,000 

5/20-5/26 0.628 0 0 0 0 0 0 0 0 

5/27-6/2 0.707 0 0 0 0 0 0 0 0 

6/3-6/9 0.782 1,142,000 2,284,000 1,241,000 2,482,000 1,428,000 2,857,000 1,587,000 3,174,000 

6/10-6/16 0.720 1,199,000 2,398,000 1,295,000 2,589,000 1,618,000 3,237,000 1,798,000 3,596,000 

6/17-6/23 0.602 504,000 1,007,000, 537,000 i,075,000 803,000 1,607,000 893,000 1,785,000 

6/24-6/30 0.603 456,000 912,000 487,000 974,000 727,000 1,453,000 807,000 1,615,000 

7/7-7/7 0.602 54,000 109,000 58,000 116,000 87,000 174,000 97,000 193,000 

7/8-7/14 0.606 26,000 52,000 28,000 56,000 41,000 83,000 46,000 92,000 

Estimates based on alternate values of in-plant mortality, r ecirculation, and withdrawal are given as a test of the 

sensitivity of these parameters.  

Table E-116 

Estimates* of Number of White Perch Ichthyoplankton (Including Eggs) 

Cropped by Entrainment at Bowline (All Units Combined) by 1-Wk Intervals 

for Each Combination of iRecirculation-$ WI, and In-Plant 
Mortality Adjustment Values during 1974

services group
E-60

In-Plant Mortality (q ) Eggs 0.8, Larvae = 0.6, Juveniles = 0.7 All Life Stages =1.0 (qp 1.0) 

Recirculation 0.1 0.0 0.1 0.0 

Date 0.5 1.0 0.5 1.0 0.5 1.0 0.5 1.0 

4/29-5/5 0.0 0 0 0 0 0 0 0 0 

5/6-5/12 0.636 1,000 2,000 1,000 2,000 1,000 2,000 .1,000 3,000 

5/13-5/19 0.698 28,000 57,000 31,000 61,000 39,000 79,000 44,000 87,000 

5/20-5/26 0.628 .0 0 0 0 0 0 0 0 

5/27-6/2 0.707 0 0 0 0 0 0 0 0 

6/3-6/9 0.782 1,375,000 2,751,000 1,495,000 2,990,000 1,720,000 3,441,000 1,912,000 3,823,000 

6/10-6/16 0.720 1,734,000 3,468,000 1,873,000 3,746,000 2,341,000 4,682,000 2,601,000 5,203,000 

6/17-6/23 0.602 1,007,000 2,014,000 1,074,000 2,148,000 1,606,000 3,212,000 1,784,000 3,569,000 

6/24-6/30 0.603 836,000 1,671,000 892,000 1,783,000 1,331,000 2,662,000 1,479,000 2,957,000 

7/1-7/7 0.602 102,000 205,000 109,000 218,000 163,000 326,000 .181,000 363,000 

7/8-7/)4 0.606 51,000 101,000 54,000 10,000 80,000 160,000 89,000 178,000 

Estimates based on alternate values of in-plant mortality, recirculation, and withdrawal are given as a test of the 

sensitivity of these parameters. 1 
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Table E-117 

Estimate s* of Number of 'White Perch Ichthyoplankton (Including Eggs) 
Cropped by Entrainment at Lovett (All Units Combined) by 1-Wk Intervals 

for Each Combination of Recirculation, W Ip and In-Plant 
Mortality Adjustment Values during 1974

In-Plant Mortality (q P) Eggs = 0.8, Larvae - 0.6, Juveniles =0.7 All Life Stages = 1.0 (qp 1.0) 

Recirculation 0.1 0.0 0.1 0.0 

Date 0.5 1.0 0.5 1.0 0.5 1.0 0.5 1.0 

4/29-5/5 0.0 00 0 0 0 0 0 0 

VL6-5/12 0.600 2,000 3,000 2,000 4,000 3,000 5,000 3,000 6,000 

5/13-5/19 0.701 34,000 68,000 37,000 73,000 47,000 94,000 52,000 104,000 

5/20-5/26 0.616 70,000 141,000 75,000 151,000 110,000 220,000 122,000 244,000 

5/27-6/2 0.688 67,000 135,000 73,000 145,000 95,000 190,000 105,000 211,000 

6/3-6/9 0.774 380,000 761,000 413,000 826,000 480,000 961,000 534,000 1,067,000 

6/10-6/16 0.666 637,000 1,274,000 684,000 I,368,000 925,000 1,849,000 1,027,000 2,055,000 

6/17-6/23 0.601 809q,000 1,619,000 864,000 1,727,000 1,;293,000 2,586,000 1,437,000 2,874,000 

6/24-6/30 0.604 532,000 1,063,000 567,000 1,134,000 845,000 1,690,000 939,000 1,878,000 

7/1-7/7 0.602 66,000 132,000 71,000 141,000 106,000 211,000 117,000 235,000 

7/8-7/14 0.603 19,000 37,000 20,000 40,000 30,000 60,000 33,000 66,000 

Eite basedtonsalternate values of in-plant mortality, recirculation, and withdrawal are given as a test of the 
sensitivi,!ty of thes p arameters.  

Table E-118 

Estimates* of Number of White Perch Ichthyoplankton (Including Eggs) 
Cropped by Entrainment at Indian Point (Unit 2) by l-Wk Intervals 

for Each Combination of Recirculation, W Iand In-Plant 
Mortality Adjustment Values during 1974 

In-Plant Mortality (q P) Eggs = 0.8, Larvae = 0.6, Juveniles = 0.7 All Life Stages 1.0 (qp = 1.0) 

Recirculation 0.1 0.0 0.1 0.0 

Date 0.5 1.0 0.5 1.0 0.5 1.0 0.5 1.0 

4/29-5/5 0.0 0 0 0 0 0 0 0 0 

5/6-5/12 0.600 8,000 15,000 8,000 16,000 12,000 25,000 14,000 27,000 

5/13-5/19 0.728 69,000 138,000 75,000 150,000 93,000 185,000 103,000 206,000 

5/20-5/26 0.614 291,000 582,000 311,000 622,000 456,000 912,000 507,000 1,013,000 

5/27-6/2 0.697 375,000 751,000 404,000 809,000 522,000 1,045,000 580,000 1,161,000 

6/3-6/9 0.782 1,891,000 3,782,000 2,055,000 4,110,000 2,365,000 4,731,000 2,628,000 5,256,000 

6/10-6/16 0.681 2,384,000 4,769,000 2,565,000 5,130,000 3,390,000 6,779,000 3,766,000 7,533,000 

6/17-6/23 0.601 2,169,000 4,338,000 2,314,000 4,627,000 3,465,000 6,929,000 3,850,000 7,699,000 

6/24-6/30 0.604 1,562,000 3,123,000 1,667,000 3,333,000 2,483,000 4,966,000 2,759,000 5,518,000 

7/1-7/7 o.602 .187,000 374,000 199,000 399,000 298,000 596,000 331,000 662,000 

7/8-7/14 0.603 69,000 137,000 73,000 146,ooo 109,000 219,000 121,000 243,000 

Estimates based on alternate values of in-plant mortality, recirculation, and withdrawal are given as a test of the 
sensitivity of these parameters.
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Table E-119 

Estimates*.of Number of White Perch Ichthyoplankton (Including Eggs) 

Cropped by Entrainment at Indian Point (All Units Combined) by l-Wk Intervals 

for Each Combination of Recirculation, W Iand In-Plant 
Mortality Adjustment Values during 1974 

In-Plant Mortality (q P) Eggs - 0.8, Larvae = 0.6, Juveniles = 0.7 All Life Stages - 1.0 (qp - 1.0) 

Recirculation. 0.1 0.0 0.1 0.0 

Date j..W 0.5 1.0 0.5 1.0 0.5 1.0 0.5 1.0 

4/29-5/5 0.0 0 0 0 0 0 0 0 0 

5/6-5/12 0.600 10,000 19,000 10,000 21,000 15,000 31,000 17,000 34,000 

5/13-5/19 0.728 105,000 210,000 114,000 227,000 140,000 281,000 156,000 312,000 

5/20-5/26 0.614 411,000 82i,000 439,000 878,000 644,000 .1,288,000 715,000 1,431,000 

5/27-6/2 0.697 507,000 1,014,000 546,000 1,092,000 705,000 1,410,000 783,000 1,567,000 

6/3-6/9 0.782 2,590,000 5,179i,000 2,815,000 5,630,000 3,240,000 6,479,000 3,599,000 7,199,000 

6/10-6/16 0.68i 3,423,000 6,845,000 3,682,000 7,363,000 4,866,000 9,731,000 5,406,000 10,813,000 

6/17-6/23 0.601 3,074,000 6,147',000 3,279,000 6,558,000 4,910,000 9,820,000 5,456,000 10,911,000 

6/24-6/30 0.604 2,089,000 4,178,000 2,229,000 4,458,000 3,321,000 6,643,000 3,691,000 7,381,000 

7/1-7/7 o.602 250,000 501,000 267,000 534,000 400,000 799,000 444,000 888,000 

7/8-7/14 0.603 82,000 165,000 88,000 176,000 131,000 262,000 146,000 292,000 

Estimates based on alternate values of in-plant mortality, recirculation, and withdrawal are given as a test of the 

sensitivity of these parameters.  

T able E-120 

Estimates* of Number of White Perch Ichthyoplankton (Including Eggs) 

Cropped by Entrainment at Danskammer (All Units Combined) by 1-Wk 
Intervals for Each Combination of Recirculation, W ,and In-Plant 

Mortality Adjustment Values during 1944 

In-Plant Mortality (q P) Eggs = 0.8, Larvae = 0.6, Juveniles - 0.7 All Life Stages =1.0 (qp = 1.0) 

Recirculation 0.1 0.0 0.1 0.0 

Date qp0.5 1.0 0.5 1.0 0.5 1.0 0.5 1.0 

4/29-5/5 0.0 0 0 0 0 0 0 0 0 

5/6-5/12 0.800 <1,000 <1,000 <1,000 1,000 <1,000 1,000 <1,000 1,000 

5 /13-5/19 0.740 36,000 72,000 39,000 78,000 47,000 95,000 53,000 105,000 

5/20-5/26 0.619 101,000 203,000 108,000 217,000 157,000 315,000 175,000 350,000 

5/27-6/2 0.652 211,000 422,000 226,000 453,000 312,000 625,000 347,000 694,000 

6/3-6/9 0.618 288,000 575,000 307,000 615,000 448,000 895,000 497,000 995,000 

6/10-6/16 0.610 567,000 1,134,000 606,00 1,211,000 894,000 1,787,000 993,000 1,986,000 

6/17-6/23 0.601 471,000 942,000 503,000 1,005,000 753,000 1,506,00 836,000 1,673,000 

6/24-6/30 0.603 140,000 280,000 149,000 299,000 223,000 446,000 248,000 495,000 

7/1-7/7 o.605 48,000 95,000 51,000 102,000 76,000 151,000 84,000 168,000 

7/8-7/14 0.600 69,000 139,000 74,000 148,000 111,000 222,000 123,000 247,000 

Estimates based on alternate values of in-plant mortality, recirculation, and withdrawal are given as a test of the 
sensitivity of these parameters.



Table E-121 

Estimate s* of Number of White Perch Ichthyoplankton (Including Eggs) 
C ropped by Entrainment at Multiplant by 1l-Wk Inte rvals f or Each Combination 

of Recirculation, Wi and In-Plant Mortality Adjustment Values during 1974

In-Plant Mortality (q P) Eggs - 0.8, Larvae =0.6, Juveniles = 0.7 A]) Life Stages = 1.0 (qp 1.0) 

RcrculIat ion 0.1 0.0 0.1 0.0 

Date qP 0.5 1.0 0.5 1.0 0.5 1.0 0.5 1.0 

4/29-5/5 0.0 0 0 0 0 0 0 0 0 

5/6-5/12 0.605 12,000 25,000 13,000 26,000 20,000 39,000 22,000 44,000 

5/13-5/19 0.721 203,000 406,000 220,000 439,000 274,000 548,000 304,000 609,000 

5/20-5/26 0.615 583,000 1,166,000 623,000 1,246,000 911,000 1,822,000 1,012,000 2,025,000 

5/27-6/2 o.684 785,000 1,570,000 845,000 1,690,000 1,112,000 2,225,000 1,236,000 2,472,000 

6/3-6/9 0.769 4,633,000 9,266,000 5,030,000 10,060,000 5,888,000 11,776,000 6,542,000 13,084,000 

6/10-6/16 0.683 6,361,000 12,722,000 6,844,000 13,689,000 9,025,000 18,050,000 10,028,000 20,056,000 

6/17-6/23 0.601 5,361,000 10,722,000 5,719,000 11,438,000 8,562,000 17,124,000 9,513,000 19,026,000 

6/24-6/30 0.604 3,596,000 7,192,000 3,837,000 7,675,000 5,720,000 11,441,000 6,356,000 12,712,000 

7/1-7/7 0.602 467,000 933,000 498,000 996,0001 744,000 1,488,000 827,000 1,653,000 

7/8-7/14 0.603 221,000 442,000 236,000 472,000 352,000 704,000 391,000 783,000 

Estimates based on alternate values of in-plant mortality, recirculation, and withdrawal are given as a test of the 
sensitivity of these parameters.  

Table E -122 

Estimates* of Number of White Perch Ichthyoplankton (Including Eggs) 
Cropped by Entrainment at Post 1972 Plants by 1-Wk Intervals for Each 

Combination of Recirculation, W ,and In-Plant Mortality 
Adjustment Values uring 1974 

In-Plant Mortality (q P) Eggs =0.8, Larvae =0.6, Juveniles =0.7 All Life Stages =1.0 (qp 1.0) 

Recirculation 0.1 0.0 0.1 0.0 

Date qp W 0.5 1.0 0.5 1.0 0.5 1.0 0.5 --- 1.0 

4/29-5/5 0.0 0 0 0 0 0 0 0 0 

5/6-5/12 0.603 8,000 17,000 9,000 18,o00 13,000 27,000 15,000 30,000 

5/13-5/19 0.721 98,000 195,000 105,000 211,000 132,000 264,000 147,000 293,000 

5/20-5/26 0.614 291,000 582,000 311,000 622,000 456,000 912,000 507,000 1,013,000 

5/27-6/2 0.697 375,000 751,000 404,000 809,000 522,000 1,045,000 580,000 1,161,000 

6/3-6/9 0.782 3,266,000 6,532,000 3,550,000 7,100,000 4,086,000 8,171,000 4,540,000 9,079,000 

6/10-6/16 0.694 4,119,000 8,237,000 4,438,000 8,876,000 5,731,000 11,462,000 6,368,000 12,735,000 

6/17-6/23 0.601 3,176,000 6,351,000 3,388,000 6,775,000 5,070,000 10,141,000 5,634,000 11,268,000 

6/24-6/30 0.604 2,397,000 4,795,000 2,558,000 5,116,000 3,814,000 7,628,000 4,238,000 8,476,000 

7/1-7/7 o.602 289,000 578,000 308,000 617,000 461,000 922,000 512,000 1,025,000 

7/8-7/14 0.604 119,000 238,000 127,000 254,000 189,000 379,000 210,000 421,000 

Estimates based on alternate values of in-plant mortality, recirculation, and withdrawal are given as a test of the 
sensitivity of these parameters.

services groupE-63

0 

f



A Table E- 123 

Estimates* of Cumulative Number of White Perch Ichthyoplankton (Including 
Eggs) C ropped by Entrainment at Bowline (Unit 1) by 1l-Wk Intervals for 

Each Combination of Recirculation, W and In -Plant Mortality 
Adjustment Values during 1974 

In-Plant Mortality (q P) Eggs = 0.8, Larvae = 0.6, Juveniles =0.7 All Life Stages = l.U (qp = 1.0) 

Recirculation 0.1 0.0 0.1 0.0 

Date 0.5 1.0 0.5 1.0 0.5 1.0 0.5 1.0 

4/29-5/5 0.0 0 0 0 0 0 0 0 0 

5/-/2 0.636 0 0 0 0 0 0 0 0 

5/13-5/19 0.698 0 0 0 0 0 0 0 0 

5/20-5/26 0.628 0 0 0 0 0 0 0 0 

5/27-6/2 0.707 0 0 0 0 0 0 0 0 

6/3-6/9 0.782 233,000 467,000 254,000 507,000 292,000 584,000 324,000 649,000 

6/10-6/16 0.720 769,000 1,538,000 832,000 1,664,000 1,015,000 2,030,000 1,128,000 2,255,000 

6/17-6/23 0.602 1,272,000 2,544,000 1,369,000 2,737,000 1,817,000 3,634,000 2,019,000 4,038,000 

6/24-6/30 0.603 1,651,000 3,303,000 1,774,000 3,547,000 2,422,000 4,843,000 2,691,000 5,381,000 

7/1-7/7 0.602 1,699,000 3,398,000 1,825,000 3,649,000 2,498,000 4,996,000 2,775,000 5,551,000 

7/8-7/14 0.606 1,724,000 3,447,000 1,851,000 3,701,000 2,537,000 5,073,000 2,818,000 5,637,000 

Estimates based on alternate values of in-plant mortality, recirculation, and withdrawal are given as a test of the 

sensitivity of these parameters.  

Table E- 124 

Estimate s* of Cumulative Number of White Perch Ichthyoplankton (Including 

Eggs) Cropped by Entrainment at Bowline Unit 2 by I-Wk Intervals for 

Each Combination of Recirculation, W and In-Plant Mortality, 
Adjustment Values during 1974 

In-Plant Mortality (q P) Eggs = 0.8, Larvae =0.6, Juveniles = .0.7 All Life Stages =1.0 (qp 1.0) 

Recirculation 0.1 0.0 0.1 0.0 

Date qp0.5 1.0 0.5 1.0 0.5 1.0 0.5 1.0 

4/29-5/5 0.0 0 0 0 0 0 0 0 0 

5/6-5/12 0. 636 1,000 2,000 1,000 2,000 1,000 2,000 1,000 3,000 

5/13-5/19 0.698 29,000 58,000 31,000 63,000 41,000 81,000 45,000 90,000 

5/20-5/26 0.628 29,000 58,000 31,000 63,000 41,000 81,000 45,000 90,000 

5/27-6/2 0.707 29,000 58,000 31,000 63,000 41,000 81,000 45,000 90,000 

6/3-6/9 0.782 1,171,000 2,342,000 1,272,000 2,545,000 1,469,000 2,938,000 1,632,000 3,264,000 

6/10-6/16 0.720 2,370,000 4,740,000 2,567,000 5,134,000 3,087,000 6,175,000 3,403,000 6,861,000 

6/17-6/23 0.602 2,874,000 5,747,000 3,15,000 6,209,000 3,891,000 7,781,000 4,323,000 8,646,000 

6/24-6/30 0.603 3,330,000 6,659,000 3,591,000 7,183,000 4,617,000 9,235,000 5,130,000 10,261,000 

7/1-7/7 0.602 3,384,000 6,768,000 3,649,000 7,299,000 4,704,000 *9,40,000 5,227,000 10,454,000 

7/8-7/14 0.606 3,410,000 6,821,000 3,677,000 7,355,000 4,746,000 9,491,000 5,273,000 10,546,000 

Estimates based on alternate values* of in-plant mortality, recirculation, and withdrawal are given a's*a test, of the::; 
sensitivity of t he se parameters.
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Table E-l25 

Estimates* of Cumulative Number of White Perch Ichthyoplankton (Including 
Eggs) Cropped by Entrainment at Bowline (All Units Combined) by l-Wk 

Intervals for Each Combination of Recirculation, WT, and In-Plant 
Mortality Adjustment Values during 19'74 

In-Plant Mortality (q P) Eggs = 0.8, Larvae - 0.6, Juveniles =0.7 All Life Stages =1.0 (qp - 1.0), 
Recirculation 0.1 0.0 0.1 0.0 

Date 0.5 1.0 0.5 1.0 0.5 1.0 0.5 1.0 

4/29-5/5 0.0 0 0 0 0 0 0 0 0 
5/6-5-/12 0.636 1,000 2,000 1,000 2,000 1,000 2,000 1,000 3,000 
5/13-5/19 0.698 29,000 58,000 31,000 63,000 41,000 81,000 45,000 90,000 
5/20-5/26 0.628 29,000 58,000 31,000 63,000 41,000 81,000 45,000 90,000 
5/27-6/2 0.707 29,000 58,000 31,000 63,000 41,ooo 81,000 45,000 90,000 
6/3-6/9 0.782 1,4o4,000 2,809,000 i,526,000 3,052,000 1,761,000 3,522,000 1,957,000 3,913,000 
6/10-6/16 0.720 3,139,000 6,277,000 3,399,000 6,798,000 4,102,00o 8,204,000 4,558,000 9,116,000 
6/17-6/23 0.602 4,145,000 8,291,000 4,773,000 8,946,000 5,708,000 11,416,000 6,342,000 12,684,000 
6/24-6/30 0.603 4,981,000 9,962,000 5,365,000 10,730,000 7,039,000 14,078,000 7,821,000 15,642,000 
711-717 0.602 5,03,000 io,167,Ooo 5,474,000 io,948,000 7,202,000 14,404,000 8,002,000 16,004,000 
7/8-7/14 0.606 5,134,000 10,268,000 5,528,000 11,056,000 7,282,000 14,564,000 8,091,000 16,183,000 

* Etestbased on alternate values of in-plant mortality, recirculation, and withdrawal are given as a test of the 
sensitviy of these paraters.  

Table E-126 

Estimates* of Cumulative Number of White Perch Ichthyoplankton (Including 
Eggs) Cropped by Entrainment at Lovett (All Units Combined) by l-Wk 

Intervals for Each Combination of Recirculation, W .and In-Plant 
Mortality Adjustment Values during 19 4 

In-Plant Mortality (q ) Eggs =0.8, Larvae -0.6, Juveniles =0.7 All Life Stages =1.0 (qp 1.0) 
Recirculation 0.1 0.0 0.1 0.0 

Date qp0.5 1.0 0.5 1.0 0.5 1.0 0.5 - 1.0.  

4/29-5/5 0.0 0 0 0 0 0 0 0 0 
5/6-5/12 0.600 2,000 3,000 2,000 4,000 3,000 5,000 3,000 6,000 
5/13-5/19 0.701 36,000 71,000 38,000 77,000 50,000 99,000 55,000 111,000 
5/20-5/26 0.616 106,000 212,000 114m00 227,000 160,000 319,000 177,000 355,000 
5/27-6/2 0.688 173,000 347,000 18,000 372,000 255, 000 509,000 283,000 566,000 
6/3-6/9 0.774 554,000 1,108l,000 599,000 1,199,000 735,000 1,470,000 816,000 1,633,000 
6/10-6/16 0.666 1,191,000 2,382,000 1,284,000 2,567,000 1,660,000 3,319,000 1,844,000 3,688,000 
6/17-6/23 0.601 2,000,000 4,001,000 2,147,000 4,294,000 2,953,000 5,905,000 3,281,000 6,561,000 
6/24-6/30 0.604 2,532,000 5,064,000 2,714,000 5,428,000 3,798,000 7,596,000 4,220,000 8,440,000 
7/1-7/7 0.602 2,598,000 5,196,000 2,785,000 5,570,000 3,903,000 7,807,000 4,337,000 8,674,000 
7/8-7/14 0.603 2,617,000 5,234,000 2,805,000 5,610,000 3,933,000 .7,866,000 4,370,000 8,740,000 

I* 

Etim7ate! based on alternate values of in-plant mortality, recirculation, and withdrawal are given as a test of the 
sensitvt of these parameters.
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Table E- 127 

Estimate s* of Cumulative Number of White Perch Ichthyoplankton (Including 

Eggs) Cropped by Entrainment at Indian Point (Unit 2) by I-Wk Intervals 

for Each Combination of Recirculation, W Iand In-Plant 
Mortality Adjustment Values during 1974

In-Plant Mortality (i P) Eggs = 0.8, Larvae - 0.6, Juveniles = 0.7 All Life Stages -1.0 (qp - 1.0) 

Recirculation 0.1 0.0 0.1 0.0 

Date qp0.5 1.0 0.5 1.0 0.5 1.0 0.5 1.0 

4/29-5/5 0.0 0 0 0 0 0 0 0 0 

5/6-5/12 0.600 8,000 15,000 8,000 16,000 12,000 25,000 14,000 27,000 

5/13-5/19 0.728 77,000 154,000 83,000 166,000 105,000 210,000 116,000 233,000 

5/20-5/26 0.14 368,000 736,000 394.000 788,000 561,000 1,121,000 623,000 1,246,000 

5/27-6/2 0.697 744,000 1,487,000 799,000 1,597,000 1,083,000 2,166,000 1,203,000 2,407,000 

6/3-6/9 0.782 2,634,000 5,269,000 2,854,000 5,707,000 3,448,000 6,897,000 3,831,000 7,663,000 

.6/10-6/16 o.681 5,019,000 10,038,000 5,419,000 10,837,000 6,838,000 13,676,000 7,598,000 15,196,000 

6/17-6/23 0.601 7,188,000 14,375,000 7,732,000 15,464,000 10,303,000 20,605,000 11,447,000 22,895,000 

6/24-6/30 o.604 8,749,000 17,499,000 9,399,000 18,797,000 12,786,000 25,572,000 14,207,000 28,413,000 

7/1-7/7 0.602 8,936,000 17,872,000 9,598,000 19,196,000 13,048,000 26,168,000 14,538,000 29,075,000 

7/8-7/14 0.603 19,005,000 18,009,000 9,671,0001 19,342,000 13,193,000 126,386,000 14,659,000 29,318,000 

Etimates! baF.e d onalternate values of in-plant mortality, recirculation, and withdrawal are given as a test of the 
sensitivty of t hes parameters.  

Table E -128 

Estimates* of Cumulative Number of White Perch Ichthyoplankton (Incl uding 

Eggs) Cropped by Entrainment at Indian Point (All Units Combined) by I1-Wk 

Intervals for Each Combination of Recirculation, W , and In-Plant 
Mortality Adjustment Values during 1 

in-Plant Mortality (q P Eggs = 0.8, Larvae = 0.6, Juveniles = 0.7 All Life Stages =1.0 Cqp =1.0) 
Recirculation 0.1 0.0 0.1 0.0 

Date jqP 0.5 1.0 0.5 1.0 0.5 1.0. 0.5 1.0 

4/29-5/5 0.0 0 0 0 0 0 0 0 0 

5/6-5/12 0.600o 10,000 19,000 10,000 21,000 15,000 31,000 17,000 34,000 

5/13-5/19 f 0.728 115,000 229,000 124,000 248,000 156,000 .312,000 173,000 346,000 

5/20-5/26 0.614 526,000 1,092,000 563,000 1,126,000 800,000 1,599,000 888,000 1,777,000 

5/27-6/2 0.697 1,033,000 2,065,000 1,109,000 2,218,000 1,505,000 3,009,000 1,672,000 3,344,000 

6/3-6/9 0.782 3,622,000 7,245,000 3,924,000 7,848,000 4,744,000 9,488,000 5,271,000 10,543,000 

6/10-6/16 0.681 7,045,000 14,090,000 7,606,000 15,211,000 9,610,000 19,220,000 10,687,000 21,355,000 

6/17-6/23 0.601 10,119,000 20,237,000 i0,884,000 21,769,000 14,520,000 29,040,000 16,133,000 32,266,000 

6/24-6/30 0.604 12,208,000 24,415,000 13,113,000 26,627,000 17,841,000 35,683,000 19,824,000 39,647,000 

7/1-7/7 0.602 12,458,000 24,916,000 13,381,000 26,761,000 18,241,000 36,482,000 20,268,000 40,535,000 

7/8-7/14 0.603 12,540,000 25,081,000o 13,469,000 26,937,000 18,372,000 36,744,000 20,413,000 40,827,000 

Estimates based on alternate values of in-plant mortality, recirculation, and withdrawal, are given as a test of thej 
sensitivity of these parameters.
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Table E- 12 9 

Estimates* of Cumulative Number of White Perch Ichthyoplankton (Including 
Eggs) Cropped by Entrainment at Danskammer (All Units Combined) by 1-Wk 

Intervals for Each Combination of Re circulation, W ,and In-Plant 
Mortality Adjustment Values during 1#74 

In-Plant Mortality (q0) Eggs = 0.8, Larvae =0.6, Juveniles = 0.7 All Life Stages - 1.0 (q 1.0) 
Recirculation 0.1 0.0 0.1 0.0 

Date 4p 0.5 1.0 0.5 1.0 0.5 1.0 0.5 1.0 

4/29-5/5 0.0 0 0 0 0 0 0 0 0 

5/6-5/12 0.800 <1,000 <1,000 <1,000 1,000 <1,000 1,000 <1,000 1,000 

5/13-5/19 0.740 36,000 72,000 39,000 78,000 48,000 95,000 53,000 106,000 

5/20-5/26 0.619 137,000 275,000 147,000 295,000 205,000 410,000 228,000 456,000 

5/27-6/2 0.652 349,000 697,000 374,000 747,000 517,000 1,035,000 575,000 1,150,000 

6/3-6/9 0.618 636,000 1,272,000 681,000 1,362,000 965,000 1,930,000 1,072,000 2,145,000 

6/10-6/16 0.610 1,203,000 2,407,000 1,287,000 2,573,000 1,859,000 3,717,000 2,065,000 4,130,000 

6/17-6/23 0.601 1,675,000 3,349,000 1,789,000 3,579,000 2,611,000 5,223,000 2,902,000 5,803,000 

6/24-6/30 0.603 1,815,000 3,629,000 1,939,000 3,878,000 2,834,000 5,669,000 3,149,000 6,298,000 

7/1-7/7 0.605 1,862,000 3,724,000o 1,990,000 3,979,000 2,910,000 5,820,000 3,233,000 6,467,000 

7/8-7/14 0.600 11,932,000 1 3,863,000 2,064,000 4,127,0001 3,021,000 6,042,000 3,357,000 6,713,000 

Estimates base on alternate values of In-plant mortality, recirculation, and withdrawal are given as a test of the 
sestv it y of ;the se parameters.  

Table E- 130 

Estimates* of Cumulative Number of White Perch Ichthyoplankton (Including 
Eggs) Cropped by Entrainment at Multiplant by l-Wk Intervals for Each 

Combination of Recirculation, W , and In-Plant Mortality 
Adjustment Values during 1974 

in-Plant mortality (q P) Eggs = 0.8, Larvae = 0.6, Juveniles - 0.7 All Life Stages =1.0 (qp = 1.0) 
Recirculation 0.1 0.0 0.1 0.0 

Date 0.5 1.0 0.5 1.0 0.5 1.0 0.5 1.0 

4/29-5/5 0.0 0 0 0 0 0 0 0 0 
5/6-5/12 0.60,5 12,000 25,000 13,000 26,000 20,000 39,000 22,000 44,000 

5/13-5/19 0.721 216,000 431,000 233,000 465,000 294,000 587,000 326,000 652,000 

5/20-5/26 o.615 799,000 1,597,000 855,000 1,711,000 1,205,000 2,410,000 1,339,000 2,677,000 

5/27-6/2 o.684 1,584,000 3,168,000 1,700,000 3,400,000 2,317,000 4,634,000 2,575,000 5,149,000 

6/3-6/9 0.769 6,217,000 12,434,000 6,730,000 13,461,000 8,205,000 16,410,000 9,117,000 18,234,000 

6/10-6/16 0.683 12,578,000 25,156,000 13,575,000 27,150,000 17,230,000 34,460,000 19,145,000 38,289,000 

6/17-6/23 0.601 17,939,000 35,878,000 19,294,000 38,588,000 25,792,000 51,584,000 28,658,000 57,315,000 

6/24-6/30 0.64 21,535,000 43,070,000 23,131,000 46,263,000 31,512,000 63,025,000 35,014,000 70,027,000 

7/1-7/7 0.602 22,002,000 44,003,000 23,629,000 47,258,000 32,256,000 64,512,000 35,840,000 71,680,000 

7/8-7/14 0.603 22,223,000 44,446,000 23,865,000 47,730,000 32,608,000 65,217,000 36,232,000 72,463,000 

Esti maes based on alternate values of in-plant mortality, recirculation, and withdrawal are given as a test of the 
sensitivity of these parameters.
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Table E-132 

Estimates* of Proportion of White Perch Ichthyoplankton (Including Eggs) 
Cropped by Entrainment at Bowline (Unit 1) by 1-Wk Intervals for Each 

Combination of Recirculation, W , and In-Plant Mortality 
Adjustment Values uring 1974 

In-Plant Mortality (q P Eggs =0.8, Larvae =0.6, Juveniles = 0.7 All Life Stages 1.0 (q = 1.0) 
Recirculation 0.1 0.0 0.1 0.0 

Date 0.5 1 .0 0.5 1.0 0.5 1 .0 0.5 - 1.0 

4/29-5/12 0.0 .0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
5/6-5/12 0.636 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
5/13-5/19 0.698 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

5/20-5/24 o.628 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
5/27-6/2 0.707 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
6/3-6/9 0.782 0.0005 0.0010 0.0005 0.0011 0.0006 0.0012 0.0007 0.0014 
6/10-6/16 0.720 0.0009 0.0017 0.0009 0.0019 0.0012 0.0024 0.0013 0.0026 
6/17-6/23 0.602 0.0015 0.0031 o.o016 0.0033 0.0024 0.0049 0.0027 0.0054 
6/24-6/30 0.603 0.0026 0.0053 0.0028 0.0056 0.042 0.0084 0.0046 0.009 3 
7/1-7/7 0.602 0.0017 0.0035 0.0019 0.0037 0.0028 0.0055 0,0031 0.062 

7/8-7/14 0.60 0.0010 0.0020 0.0010 0.0021 0m016 0.0031 0.0017 0.0035 

Estimates based on alternate values of in-plant mortality, recirculation, and withdrawal are given as a test of the 
sensitivity of these parameters.
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Table E-131 

Estimates* of Cumulative Number of White Perch Ichthyoplankton (Including 
Eggs) Cropped by Entrainment at Post-1972 Plants by 1-Wk Intervals for 

Each Combination of Recirculation, W I, and In-Plant Mortality 
Adjustment Values for 1974 

In-Plant Mortality (q P) Eggs - 0.8, Larvae = 0.6, Juveniles = 0.7 All Life Stages - 1.0 (qp = 1.0) 

Recirculation 0.1 0.0 .0.1 0.0 

Date 0.5 1.0 0.5 1.0 0.5 1.0 0.5 1.0 

4/29-5/5 0.0 0 0 0 0 0 0 0 0 

5/6-5/12 0.603 8,000 17,000 9,000 18,000 13,000 27,000 15,000 30,000 

5/13-5/19 0.721 1o0,000 212,000 114,000 229,000 145,000 291,000 161,000 323,000 

5/20-5/26 M.14 397,000 794.000 425,000 851,000 601,000 1,203,000 668,000 1,336,000 

5/27-6/2 0.697 773,000 1,545,000 830,000 1,660,000 1,124,000 2,247,000 1,248,000 2,497,000 

6/3-6/9 0.782 4,039,000 8,078,000 4,380,000 8,760,000 5,209,000 10,419,000 5,788,000 11,576,000 

6/10-6/16 0.694 8,157,000 16,315,000 8,81,000 17,635,000 10,940,000 21,880,000 12,156,000 24,311,000 

6/17-6/23 0.601 11,333,000 22,666,000 12,205,000 24,411,000 16,011,000 32,021,000 17,790,000 35,579,000 

6/24-6/30 0.60 13,730,000 27,461,000 14,764,000 29,527,000 19,825,000 39,649,000 22,027,000 44,055,000 

7/1-7/7 o.602 14,020,000 28,039,000 15,072,000 30,144,000 20,286,000 40,572,000 22,540,000 45,079,000 

7/8-7/14 0M60 14,139,000 28,277,000 15,f99,u6G0 30,399,000 20,475,000 40,950,000 22,750,000 45,500,000 

Estimates based on alternate values of in-plant mortality, recirculation, and withdrawal are given as a test of the 
sensitivity of these paranieters.
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In-Plant Mortality (q P) - Eggs = 0.8, Larvae =0.6, Juveniles = 0.7 All Life Stages =1.0 (qp = 1.0) 
Recirculation 0.1 0.0 0.1 0.0 

Date qP W 0.5 1.0 0.5 1.0 0.5 1.0 0.5 1.0 

4/29-5/5 0.0 0.0 0.0 0.0 0..0 0.0 0.0 0.0 0.0 
5/6-5/12 0.636 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.000i 
5/13-5/19 0.698 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <o.0ool 
5/20-5/26 0.628 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
5/27-6/2 0.707 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
6/3-6/9 0.782 0.0024 O.o4 0.0026 0.0052 0.0030 0.0060 0.0033 0.0067 
6/10-6/16 0.720 0.0020 0.0039 0.0021 0.042 0.0026 0.0053 0.0029 0.0059 
6/17-6/23 0.602 0.0015 0.0031 0.0016 0.0033 0.0024 0.0049 0.0027 0.0054 
6/24-6/30 0.603 0.0032 0.0063 0.0034 0.067 0.0050 0.0101 0.0056 0.0112 
7/1-7/7 o.602 0.0020 0.0040 0.0021 0.04 0.0032 0.0063 0.0035 0.0070 
7/8-7/14 0.606 0.0011 0.0021 0.0011 0.0022 0.0017 0.0033 0.0019 0.0037 

Esiae based on alternate values of in-plant mortality, recirculation, and withdrawal are given as a test of the 
snitvity of these parameters.  

Table. E -134 

Estimates* of Proportion of White Perch Ichthyoplankton (Including Eggs) 
C ropped by Entrainment at Bowlin e (All Units Combined) by I -Wk Inte rvals 

for Each Combination of Recirculation, W i, and In-Plant Mortality 
Adjustment Values during 1974 

in-Plant Mortality (q P) Eggs = 0.8, Larvae =0.6, Juveniles = 0.7 All Life Stages =1.0 (q P = 1.0) 

Recirculation 0.1 0.0 0.1 0.0 

Date qP - 0.5 1.0 0.5 1.0 0.5 1.0 0.5 1.0

4/29-5/5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
5/6-5/12 0.636 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 
5/13-5/19 0.698 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 
5/20-5/26 0.628 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
5/27-6/2 0.707 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
6/3-6/9 0.782 0.0029 0.0058 0.0032 0.0063 0.0036 0.0073 0.0040 0.0081 
6/10-6/16 0.720 0.0028 0.0057 0.0031 0.0061 0.0038 0.0076 0.04 0.0085 
6/17-6/23 0.602 0.0031 0.0061 0.0033 0.0065 0.0049 0.oo98 0.0054 moia 
6/24-6/30 0.603 0.0058 0.0116 0.062 0.0123 0.0092 0.084 0.0102 0.0205 
7/1-7/7 0.602 0.0037 0.0074 0.040 0.0079 0.0059 0.118 0.0066 0.0132 
7/8-7/14, 0.606 0.0020 0.04l 0.0022 0.0043 0.0032 0.0064 0.0036 0.0072 

Estimates based on alternate values of in-plant mortality; recirculation, and' withdrawal are given as a test of the 
sensitivity of these parameters.
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Table E-133 

Estimates* of Proportion of White Perch Ichthyoplankton (Including Eggs) 
C ropp ed by Entrainment at Bowline (Unit 2) by Il-Wk Inte rvals f or Each 

Combination of Recirculation, W , and In-Plant Mortality 
Adjustment Values uring 1974



Table E- 135 

Estimates* of Proportion of White Perch Ichthyoplankton (Including Eggs) 
Cropped by Entrainment at Lovett (All Units Combined) by l-Wk Intervals 

for Each Combination of Recirculation, WV and In-Plant Mortality 
Adjustment Values during 1974 

In-Plant Mortality (q ) Eggs = 0.8, Larvae =0.6, Juveniles = 0.7 All Life Stages =1.0 (qp - 1.0) 

Recirculation 0.1 0.0 0.1 0.0 

Date 0.5 1.0 0.5 1.0 0.5 1.0 0.5 1.0 

4/29-5/5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

5/6-5/12 0:*600 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0601 <0.0001 <0.0001 

5/13-5/19 0.701 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 

5/20-5/26 0.616 <0.0001 0.0001 <0.0001 0.0001 <0.0001 0.0002 0.0001 0.0002 

5/27-6/2 0.688 0.0001 0.0003 0.0001 0.0003 0.0002 0.0004 0.0002 0.0004 

6/3-6/9 0.774 0.0008l 0.0016 0.0009 0.0017 0.0010 0.0020 0.0011 0.0022 

6/10-6/16 0.666 0.0010 0.0021 0.0011 0.0022 0.0015 0.0030 0.0017 0.0033 

6/17-6/23 0.60 0.0025 0.0049 0.0026 0.0053 0.0039 0.0079 0.0044 0.0087 

6/24-6/30 o.604 0.0037 0.0074 0.0039 0.0079 0.0058 0.0117 0.0065 0.0130 

7/1-7/7 o.602 0.0024 0.0048 0.0026 0.0051 0.0038 0.0077 0.0043 0.0085 

7/8-7/14 0.603 0.0008 0.0015 0.0008 0.0016 0.0012 0.0024 0.0013 0.0027 

Estimates based on alIternate valIues of i n-plIant mortalIi ty. reci rcul at ion, and wi thdrawalI are given as a test of the 
sensitivity of these parameters.  

Table E-136 

Estimates* of Proportion of White Perch Ichthyoplankton (Including Eggs) 
Cropped by Entrainment at Indian Point (Unit Z) by l-Wk Intervals for Each 

Combination of Recirculation, W, and In-Plant Mortality 
Adjustment Values uring 1974 

in-Plant Mortality (q P) Eggs =0.8, Larvae 0.6, Juveniles - 0.7 All Life Stages =1.0 (qp 1.0) 

Recirculation 0.1 0.0 0.1 0.0 

Date ~ p0.5 1.0 0.5 1.0 0.5 1.0 0.5 1.0 

4/29-5/5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

5/6-5/12 Mo60 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 

5/13-5/19 0.728 <0.0001 0.0001 <0.0001 0.0001 <0.0001' 0.0002 <0.0001 0.0002 

5/20-5/26 0.614 0.0003 0.0005 0.0003 0.0005 0.0004 0.000 0.0004 0.0009 

5/27-6/2 0.697 0.0008l 0.0015 0.0008 0.0016 0.0010 0.0021 0.0012 0.0023 

6/3-6/9 0.782 0.0040 0.0080 0.0043 0.0087 0.0050 0.0100 0.0055 0.0111 

6/10-6/16 0.6l1 0.0039 0.0078 0.0042 0.084 0.0055 0.0110 0.0061 0.0123 

6/17-6/23 0.60 0.0066 0.0132 0.0070 0.041 0.0105 0.0211 0.0117 0.0234 

6/24-6/30 0.604 0.0108 0.0216 0.0115 0.0231 0.0172 0.0344 0.0191 0.0382 

7/1-7/7 0.602 0.0068 0.0136 0.0072 o.o145 0.0108 0.0216 0.0120 0.0240 

7/8-7/14 0.603 0.0028 0.0055 0.0029 0.0059 0.0044 0.0088 0.0049 0.0098 

Estimates based on alternate values of in-plant mortality, recirculation, and withdrawal are given as a test of the 
sensitivity of these parameters.I
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Table E-137 

Estimates* of Proportion of White. Perch Ichthyoplankton (Including Eggs) 
Cropped by Entrainment at Indian Point (All Units Combined) by 1l-Wk 

Intervals for Each Combination of Recirculation, WT. and In-Plant 
Mortality Adjustment Values during 1 '4 

In-Plant Mortality (q P) Eggs = 0.8, Larvae =0.6, Juveniles = 0.7 All Life Stages =1.0 (q = 1.0) 
Recirculation 0.1 0.0 0.1 0.0 

Date qp W 0.5 1.0 0.5 1.0 0.5 1.0 0.5 1.0 

4/29-5/5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
5/6-5/12 0.600 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 

5/13-5/19 0.728 <0.0001 0.0002 0.0001 0.0002 0.0001 0.0003 0.0001 0.0003 

5/20-5/26 o064 0.004 0.0007 0.000 0.0008 0.000 0.001l 0.006 0.0012 

5/27-6/2 .0.697 0.0010 0.0020 0.0011 0.0022 0.0014 0.0028 -0.0016 0.0031 

6/3-6/9 0.782 0.0055 0.0109 0.0059 0.0119 0.068 0.0137 0.0076 0.0152 

6/10-6/16 o.681 0.0056 0.0112 0.060 0.0120 0.0079 0.0159 0.008 0.0176 

6/17-6/23 0.601 0.0093 0.0187 0.0100 0.0199 0.0149 0.0299 0.0166 0.0332 

6/24-6/30 o.604 o.o145 0.0289 0.0154 0.0309 0.0230 0.460 0.0255 0.0511 

7/1-7/7 0.602 0.0091 0.0182 0.0097 0.194 m.145 0.0290 0.0161 0.0322 

7/P-7/14 0.603 0.0033 0.066 0.0035 0.0071 0.0053 0.0105 0.0059 0.0117 

Estmates based on alternate values of In-plant mortality. recirculation, and withdrawal are given as a test of the 
sensitvity of t hese parameters.

Table E -138 

Estimates* of Proportion of White Perch Ichthyoplankton (Including Eggs) 
Cropped by Entrainment at Danskdrnmer (All Units Combined) by I-Wk 

Intervals for Each Combination of Recirculation, WT, and In-Plant 
Mortality Adjustment Values during 1974 

In-Plant Mortality (q P) Eggs = 0.8, Larvae =0.6, Juveniles = 0.7 All Life Stages =1.0 (q~ = 1.0) 
Recirculation 0.1 0.0 0.1 .0.0 

Date 0.5 1.0 0.5 1.0 0.5 1.0 0.5 - -- .0 
4/29-5/5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
5/6-5/12 0.80 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 
5/13-5/19 0.740 <0.0001 '0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 
5/20-5/26 0.619 <0.0001 0.0002 <0.0001 0.0002 0.0001 0.0003 0.0002 0.0003 
5/27-6/2 0.652 0.0004 0.0008 0.0005 0.0009 0.006 0.0013 0.0007 0m014 
6/3-6/9 o068 0.006 -0.0012 0.006 0.0013 0.0009 0.0019 0.0010 0.0021 
6/10-6/16 0.61o 0.0009 0.0018 0.0010 0.0020 0.0015 0.0029 0.0016 0.0032 
6/17-6/23 0.601 0.0014 0.0029 0.0015 0.0031 0.0023 0.004 0.0025 0.0051 
6/24-6/30 0.603 0.0010 0.0019 0.0010 0.0021 0.0015 0.0031 0.0017 0.0034 
7/1-7/7 0.605 0.0017 0.0035 0.o018 0.0036 0.0027 0.0055 0.0031 0.0061 
7/8-7/14 0.600 0.0028 0.0056 0.0030 0.0059 0.045 0.0089 0.0050 0.0099 

Estimates based on alternate values of in-plant mortality, recirculation, and withdrawal are given as a test of the 
sensitivity of these parameters.
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Table E -13 9 

Estimates* of Proportion of White Perch Ichthyoplankton (Including Eggs)4 
Cropped by Entrainment at Multiplant by 1-Wk Intervals for Each 

Combination of Recirculation, W I, and In-Plant 
Mortality Adjustment Values during 1974 

In-Plant Mortality (q P) Eggs = 0.8, Larvae =0.6, Juveniles = 0.7 All Life Stages 1.0* (qp =1.0) 

Recirculation 0.1 0.0 0.1 0.0 

Date qp W 0.5 1.0 0.5 1.0 0.5 1.0 0.5 1.0 

4/29-5/5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

5/6-5/12 0.605 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 

5/13-5/19 0.721 0.0002 0.004 0.0002 0.0004 0.0002 0.0005 0.0003 0.0006 

5/20-5/26 0.615 0.0005 0.0010 0.0005 0.0011 0.0008 0.0016 0.0009 0.0018l 

5/27-6/2 0.684 o.0016 0.0032 0.0017 0.0034 0.0022 0.0045 0.0025 0.0050 

6/3-6/9 0.769 0.0098 0.0195 0.016 0.0212 0.0124 0.0248 0.0138 0.0276 

6/10-6/16 0.683 0.0104 0;0207 0.0112 0.0223 0.014 0.0294 0.0163 0.0327 

6/17-6/23 0.60 0.0163 0.0326 0.0174 0.0348 0.0260 0.0521 0. 0289 0.0578 

6/24-6/30 0M60 0.0249 0.0498 0.0266 0.0531 0.0396 0.0792 0.044 0.088 

7/1-7/7 0.602 0.0169 0.0339 0m018i 0.0361 0.0270 0.0540 0.0300 0.0600 

7/8-7/14 0.603 0.0089 0.0178 0.0095 0.0190 0.0141 0.0283 0.0157 0.0314 

Estimates based on alternate values of in-plant mortality, recirculation, and withdrawal are given as a test of the 

sensitivity of these parameters.  

Table E -140.  

Estimates' of Proportion of White Perch Ichthyoplankton (Including Eggs) 

Cropped by Entrainment at Post-1972 Plants by 1-Wk Intervals for Each Com

bination of Recirculation, WI) and In-Plant Mortality Adjustment Values during 1974 

in-Plant Mortality (q P Eggs =0.8, Larvae =0.6, Juveniles =0.7 All Life Stages 1.0 (qp 1.0) 

Recirculation 0.1 0.0 0.1 0.0 

Date 0.5 i 0.5 1.0 0.5 1.0 0.5 1.0 

4/29-5/5 0.0 0.0 0.0 0.0 0. 0 0.0 0.0 0.0 0.0 

5/6-5/12 0.603 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 

5/13-5/19 0.721 <0.0001 0.0002 <0.0001 0.0002 0.0001 0.0002 0.0001 0.0003 

5/20-5/26 o.614 0.0003 0.0005 0.0003 0.0005 0.000 0.0008 0.0004 0.0009 

5/27-6/2 -0.697 0.0008 0.0015 0.000 0.0016 0.0010 0.0021 0.0012 0.0023 

6/3-6/9 0.782 0.0069 0.0138 0.0075 0.0150 0.0086 0.0172 0.0096 0.0191 

6/10-6/16 0.694 0.0067 0.0134 0.0072 0.0145 0.0093 0.0187 0.0104 0.0207 

6/17-6/23 0.60 0.0097 0.0193 0.0103 0.0206 0.0154 0.0308 0.0171 0.0343 

6/24-6/30 0.604 0.0166 0.0332 0.0177 0.0354 0.0264 0.0528 0.0293 0.0587 

711-7/7 0.602 0.0105 0.0210 0.0112 0.0224 0.0167 0.0335 0.018 0.0372 

7/8-7/14 0.60 o.=48 0.0096 0.0051 0.0102 0.0076 0.0152 0.0085 0.0169 

Estimates based on alternate values of in-plant mortality, recirculation, and withdrawal are given as a test of the 

sensitivity of these parameters.
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Table E -141 

Estimates* of Cumulative Proportion of White Perch Ichthyoplankton 
(Including Eggs) Cropped by Entrainment at Bowline (Unit 1) by 1 -Wk 

Intervals for Each Combination of Recirculation, WI, and In -Plant Mortality 
Adjustment Values during 1974 

In-Plant Mortality (q P) Eggs =0.8, Larvae =0.6, Juveniles = 0.7 All Life Stages =1.0 (q = 1.0) 

Recirculation 0.1 0.0 0.1 0.0 

Date qP W 0.5 1.0 0.5 1.0 0.5 1.0 0.5 1.0 

4/29-5/5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

5/6-5/12 0.636 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

5/13-5/19 o.698 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

5/20-5/26 0.628 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

5/27-6/2 0.707 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

6/3-6/9 0.782 0.0005 0.0010 0.0005 0.0011 0.00 0.0012 0.0007 0.014 

6/10-6/16 0.720 0.0014 0.0027 0.0015 0.0030 0.0018 0.0036 0.0020 0.0040 

6/17-6/23 0.602 0.0029 0.0058 0.0031 0.0062 0.042 0.084 0.047 0.0094 

6/24-6/30 0.603 0.0055 0.0110 0.0059 0.0118 0.084 0.167 0.0093 0.018 

7/1-7/7 0.602 0.0072 m.144 0.0077 0.0154 0.0111 0.0222 0.0124 0.0246 

7/8-7/14 0.606 0.082 0.o164 0.008 0.0175 0.0127 0.0252 0.0141 0.0280 

Estimates based on alternate values of in-plant mortality, recirculation, and withdrawal are given as a test of the 
sensitivity of these parameters.  

Table E -142 

Estimates* of Cumulative Proportion of White Perch Ichthyoplankton 
(Including Eggs) Cropped by Entrainment at Bowline (Unit 2) by 1-Wk Intervals 

for Each Combination of Recirculation, WI, and In-Plant Mortality 
Adjustment Values during 1974 

In-Plant Mortality (q P) Eggs = 0.8, Larvae -0.6, Juveniles = 0.7 All Life Stages =1.0 (q = 1.0) 
Recirculation 0.1 0.0 0.1 0.0 

Date qp W 0.5 1.0 0.5 1.0 0.5 .1.0 0.5 1.0 

4/29-5/5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
5/6-5/12 0.636 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 

5/13-5/19 0.698 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 

5/20-5/26 0.628 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 

5/27-6/2 0.707 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 
6/3-6/9'' 0.782 0.0024 0.049 0.0026 0.0053 0.0030 0.0061 0.0034 0.068 

6/10-6/16 0.720 0.044 0.008 0.004 0.0095 0.0057' 0.0113 0.063 0.0126 

6/17-6/23 0.602 0.0059 0.0118 0.064 0.0127 0.0081 0.0162 0.0090 0.0179 

6/24-6/30 0.603 0.0090 0.0180 0.0097 0.0194 0.0131 0.0261 0.0145 0.0289 

7/1-7/7 0.602 0.0110 0.0219 m.118 0.0235 0.0162 0.0322 0.0180 0.0357 
7/8-7/14 0.606 0.0120 0.0240 0.0129 0.0257 0.0178 0.0354 0.0198 0.0393 

Esimates based onsalternate values of in-plant mortality, recirculation, and withdrawal are given as a test of the 
stensiiity of t hes parameters.
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Table E -143

Estimates* of Cumulative Proportion of White Perch Ichthyoplankton 
(Including Eggs) Cropped by Entrainment at Bowline (All Units Combined) 

by l-Wk Intervals for Each Combination of Recirculation, WI, and In-Plant 
Mortality Adjustment Values during 1974 

In-Plant Mor tality (q P) Eggs - 0.8, Larvae =0.6, Juveniles = 0.7 All Life Stages 1.0 (qp 1.0) 

Recirculation 0.1 0.0 0.1 0.0 

Date qp0.5 1.0 0.5 1.0 0.5 1.0 0.5 1.0 

4/29-5/5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

5/6-5/12 0.636 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 

5/13-5/19 0.698 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 

5/20-5/26 0.628 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 

5/27-6/2 0.707 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 

6/3-6/9 0.782 0.0029 0.0058 0.0032 0.0064 0.0037 0.0073 0.o041 0.0081 

6/10-6/16 0.720 0.0057 0.0115 0.062 0.0124 0.0075 0.0149 0.0083 0.065 

6/17-6/23 0.602 0.0088 0.0175 0.0095 0.0189 0.0123 0.0245 0.0137 0.0272 

6/24-6/30 0.603 0.0145 0.0289 0.0156 0.0310 0.0214 0.0425 0.0238 0.0471 

7/1-7/7 0.602 0.0182 0.0361 0.0195 0.0387 0.0272 0.0538 0.0302 0.0597 

7/8-7/14 0.606 0.0202 0.0400 0.0216 0.0428 0.0303 0.0599 0.0337 0.0664 

Estimates based on alternate values of in-plant mortality, recirculation, and withdrawal are given as a test of the 

sensitivity of these parameters.

Table E -144

Estimates* of Cumulative Proportion of White Perch Ichthyoplankton 
(Including Eggs) Cropped by Entrainment at Lovett (All Units Combined) by I1-Wk 

Intervals for Each Combination of Recirculation, WI, and In-Plant Mortality 
Adjustment Values during 1974 

In-Plant Mortality (q P) Eggs = 0.8, Larvae =0.6, Juveniles = 0.7 All Life Stages =1.0 (qp -1.0) 

ReclFrculation 0.1 0.0 0.1 0.0 

Date 0.5 1.0 0.5 1.0 0.5 1.0 0.5 1.0 

4/29-5/5 0.0 0.0 0.0. 0.0 0.0 0.0 0.0 0.0 0.0 

5/6-5/12 0.600 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0601 <0.0001 <0.0001 

5/13-5/19 0.701 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 

5/20-5/26 0.616 <0.0001 0.0002 <0.0001 0.0002 0.0001 0.0003 0.0002 0.0003 

5/27-6/2 o.688 0.0002 0.0005 0.0002 0.0005 0.0003 0.0007 0.0004 0.0007 

6/3-6/9 0.774 0.0010 0.0021 0.0011 0.0022 0.0013 0.0027 0.0015 0.0030 

6/10-6/16 o.666 0.0021 0.0041 0.0022 0.0045 0.0028 0.0057 0.0032 0.0063 

6/17-6/23 0.60 0.0045 0.0090 0.004 0.0097 o.oo681 0.0135 0.0075 0.0150 

6/24-6/30 0.6A 0.0082 0.0163 0.0088l 0.0175 0.0126 0.0250 0.0140 0.0278 

7/1-7/7 0.602 0.0106 0.0210 0.0113 0.0225 o.0164 0.0325 0.012 0.0361 

7/8-7/14 0.603 0.0113 0.0225 0.0121 0.0241 0.0175 0.0348 0.0195 0.0386 

1 

Estimates based on alternate values of in-plant mortality, recirculation, and withdrawal are given as a test of the 

sensitivity of these parameters.
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Table E- 145 

Estimates* of Cumulative Proportion of White Perch Ichthyoplankton 

(Including Eggs) Cropped by Entrainment at Indian Point (Unit 2) by l-Wk 

Intervals for Each Combination of Recirculation, W,, and In -Plant Mortality 
Adjustment Values during 1974 

In-Plant Mortality (q P) Eggs = 0.8, Larvae 0.6, Juveniles = 0.7 All Life Stages 1.0 (qp =1.0) 

Recirculation 0.1 0.0- 0.1 0.0 

Date qp0.5 1.0 0.5 ).0 0.5 1.0 0.5 1.0 

4/29-5/5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

5/6-5/12 0.60 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.000i 

5/13-5/19 0.728 <0.0001 0.0001 <0.0001 0.0001 <0.0001 0.0002 <0.0001 0.0002 

5/20-5/26 o.614 0.0003 0.006 0.0003 0.0007 0.0005 0.0010 0.0005 0.0011 

5/27-6/2 0.697 0.0011 0.0021 0.0011 0.0023 0.0015 0.0031 0.0017 0.0034 

6/3-6/9 0.782 0.0050 0.0101 0.0055 0.0109 0.006 0.0130 0.0072 0.144 

6/10-6/16 o.681 0.0089 0.0178 0.0096 0.0192 0.0120 0.0239 0.0133 0.0265 

6/17-6/23 0.601 0.0154 0.0307 0.0166 0.0330 0.0224 0.0445 0.0249 0.0493 

6/24-6/30 o.604 0.0261 0.0517 0.0279 0.0553 0.0392 0.0773 0.0435 0.0856 

7/1-7/7 0.602 0.0327 0.0645 0.0350 0.0690 0.0496 0.0973 0.0550 0.1076 

7/8-7/14 0.603 0.0354 0.0697 0.0378 0.0745 0.0538 0.1052 0.0596 0.1163 

Estimates based on alternate values of in-plant mortality, recirculation, and withdrawal are given as a test of the 
sensitivity of-these parameters.  

Table E -146 

Estimates* of Cumulative Proportion of White Perch Ichthyoplankton 
(Including Eggs) Cropped by Entrainment at Indian Point (All Units Combined) 
by 1-Wk Intervals for Each Combination of Recirculation, WI, and In-Plant 

Mortality Adjustment Values during 1974 

in-Plant Mortality (q ) Eggs =0.8, Larvae =0.6, Juveniles =0.7 All Life Stages 1.0 (qp =1.0) 

Recirculation 0.1 0.0 .0.1 0.0 

Date 0.5 1.0 0.5 1.0 0.5 1.0 - 0.5 1.0 

4/29-5/5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

5/6-5/12 0.600 '0.;0001 <0.0001 <0.0001 <0.0001 <0.000) <0.0001 <0.0001 <0.0001 

5/13-5/19 0.728 <0:00l 0.0002 0.0001 0.0002 0.0001 0.0003 0.0001 0.0003 

5/20-5/26 o04 0:0005 0.0009 0.0005 0.0010 0.0007 0.014 0.0008 0.0015 

5/27-6/2 0.697 0M015 0.0029 m.016 0.0032 0.002) 0.0042 0.0023 0.004 

6/3-6/9 0.782 0.0069 0.0138 0.0075 0.0150 0.0089 0.0178 0.0100 0.0198 

6/10-6/16 0.681 0.0125 0.0248 0.0135 0.0268 m.16B 0.0334 0.0186 0.0370 

6/17-6/23 0.601 0.0217 0.0430 0.0233 0.0o462 0.0314 0.0622 0.0349 0.0690 

6/24-6/30 o.604 0.0358 0.0707 0.0384 0.0756 0.0537 0.1053 0.0595 0.1165 

7/1-7/7 0.602 0.0446 0.0876 0.0477 0.0936 0.0674 0.1313 0.0747 0.1450 

7/8-7/14 0.603 0.0478 0.0937 0.0510 0.1000 0.0723 0.M44 0.0801o 0.1550 

Estimates based on alternate values o .f in-plant mortality, recircula4. tion, and withdrawal are given as a test of the 

sensitivity of these parameters.
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Table- E-147 

Estimates* of Cumulative Proportion of White Perch Ichthyoplankton 
(Including Eggs) Cropped by Entrainment at Danskammer (All Units Combined) 

by l-Wk Intervals for Each Combination of Recirculation, WI, and In-Plant 
Mortality Adjustment Values dur~ing 1974 

In-Plant Mortality (9.) Eggs =0.8, Larvae -0.6, Juveniles =0.7 All Life Stiges. - 1.0 (qp =1.0) 

Recirculation 0.1 0.0 0.11 0.0 

Date 'p0.5 .00.5 1.0 0.5 1.0 0.5 1.0 

4/29-5/5 0.0 0.0 0.0 0.0 0.0 0.0 0 .0 0.0 0.0 

5/6-5/12 0,800 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 

5/13-5/19 0.740 <0.0O0i <0.0001 <0.0001 <0.0001 <0.0001 <0.000) <0.0001 <0.0001 

5/20-5/26 0.619 0.0001 0.0002 0.0001 0.0003 0.0002 0.0004 0.0002 0.0004 

5/27-6/2 0.652 0.0005 0.0011 0.0006 0.0012 0.0008 o.oo16 0.0P09 0.0018 

6/3-6/9 0.618 0.0011 0,0023 0.Q012 0.0025 0.0017 0.0035: 0.0019 0.0039 

6/1o04/16 0.610 0.0021 o.oo41 0.0022 0.0044 0.0032 0.0064 0.0036 0.0071 

6/17-6/23 0.601 0.0035 0.0070 0.0037 0.0075 0.0055 0.0109 0.0061 0.0122 

6/24-6/30 0.603 0.0045 0.0089 0.048l 0.0095 0.0070 0.0140 0.0078 0.0155 

7/1-7/7 0.605 0.0062 0.0123 0.0066 0.0132 0.0097 0.0194 0.010 0.0215 

7/8-7/14 0.600 0.0090 0.0179 0.009 0.0190 0.0142 0.0282 0.0157 .0.0312 

Estimates based on alternate values of in-pl ant mortality, recirculation, and withdrawal are given as a test of the 
sensitivity of these parameters.  

Table E -148 

Estimates* of Cumulative Proportion of White Perch Ichthyoplarikton 
(Including Eggs) Cropped by Entrainment at Multiplant by l-Wk I ntervals 

for Each Combination of Recirculation, WI, and in-Plant Mortality Adjustment 
Values during 1974 

In-Plant Mortality (q P) Eggs =0.8, Larvae -0.6, Juveniles =0.7 All Life Stages 110 (qp =1.0) 

Recirculation 0.1 0.0 0.1 0.0 

-Date-~ 0.5 .1.0 0.5 1.0 0.5 1.0 .0.5 1.0 

4/29-5/5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

5/6-5/12 0.605 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 

5/13-5/19 0.721 0.0002 0.0004 0.0002 0.004 0.0003 0.0005 0.0003 0.0006S 

5/20-5/26 0.615 0.0007* 0.0014 0.0007 0.0015 0.0010 0.0021 0.0012 0.0023 

5/27-6/2 0.684 0.0023 0.0045 0.0024 0.0049 0.0033 0.0065 0.0036 0.0073 

6/3-6/q 0.769 0.0120 0.0240 0.0130 0.0260 0.0156 0.0312 0.0174 0.0346 

6/10-6/16 0.683 0.0222 0.0442 0.0240 0.0477 0.0301 0.0597 0.0334 0.0662 

6/17-6/23 0.60 0.0382 0.0754 0.0410 0.0808 0.0554 0.1086 0.0614 0.1202 

6/24-6/30 0.604 0.0621 0.l?14 0.0665 0.1296 0.0928 0.1792 0.1027 0.1976 

7/1-7/7 0.602 0.0780 0.1511 0.0833 0.611 0.1173 0.2335 0.1296 0.2457 

7/8-7/14 0.603 0.0862 0,1662 0.0920 0.1770 0.1297 0.2455 0.1433 0.2695 

*Estimates based on aterna te values of in-plant mortality, recirculation, and withdrawal are given. as a test of the 
sensitivity of these parameters.
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Table E -149 

Estimates* of Cumulative Proportion of White Perch Ichthyoplankton 
(Including Eggs) Cropped by Entrainment at Post-1972 Plants by 1-Wk Intervals 
for Each Combination of Recircualtion, WI, and In-Plant Mortality Adjustment 

Values during 1974 

In-Plant Mortality (q P) Eggs =0.8, Larva e =0.6, Juveniles = 0.7 All Life.Stages =1.0 (q = 1.0) 

Recirculation 0.1 0.0 0."1 0.0 

Date 0.5 1.0 0.5 1.0 0.5 1.0 0.5 1.0 

4/29-5/5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
5/6-5/12 0.603 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 

5/13-5/19 0.721 <0.0001 0.0002 <0.0001 0.0002 0.0001 0.0002 0.0001 0.0003 
5/20-5/26 0.14 0.0003 0.0007 0.0004 0.0007 0.0005 0.0010 0.006 0.0011 
5/27-6/2 0.697 0.0011 0.0022 0.0012 0.0024 0.0016 0.0031 0.0017 0.0035 
6/3-6/9 0.782 0.080 0.0159 0.0087 0.0173 0.0102 0.0203 0.0113 0.0225 
6/10-6/16 0.694 0.014 0.0291 0.0158 0.031 5 0.0194 0.0386 0.0215 0.0428 
6/17-6/23 0.601 0.0241 0.0479 0.0260 0.0514 0.0345 0.0682 0.0383 0.0756 
6/24-6/30 M.6A 0.403 0.0795 0.0432 0.0850 0,600 0.1174 0.0665 0.1298 

7/1-7/7 0.602 0.0504 0.0988 0.0539 0.1055 0.0757 0.470 0.0839 0.1622 

7/8-7/14 0.604 0.0549 0.1074 0.0587 0.1147 0M828 0.1599 0.0916 0.1764 

Estimates based on alternate values of in-plant mortality, recirculation, and withdrawal are given as a test of the 
sensitivity of these parameters.  

Table E-150 

Biweekly Standing-Crop Estimates of Striped B ass Ichthyoplankton 
(Both Day and Night Samples) for 1973

Striped Bass 

Not Including Including 
Unidentified 14cro',., app. Unidentified su : pp.  

Standard Standard 
Time Interval Number* ± Error* Number* ± Error*

4/29-5/12 

5/13-5/2 6 

5/27-6/9 

6/18-6/2 3 

6/24-7/7 

7/8-7/21**

Numbers are

69,882,000 

321,540,000 

100,039,000 

182,.670,000 

174,404,000 

24,587,000

24,282,000 

87,9905000 

38,030,000 

48,701,000 

66,513,000 

8,018,000

69,882,000± 

325,594,000± 

101,553,000 ± 

183,778,000 ± 

182,763,000 ± 

26.130.000 ±

24,282,000 

88,084,000 

38,059,000 

48,622,000 

66,581,000 

8,109,000

rounded to nearest thousand

Day sampling only
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Table E-151 

Standing Crop Weekly Estimates * of Striped Bass and White Perch 

Ic hthyoplankton (Both Day and Night Samples) for 1974 

Striped Bass White Perch 

Time Interval Number ± Standard Error Number ± Standard Error 

4/29-5/5 1,170,000 ± 261,000 0 ± 0 

5/6-5/12 58,052,000 ± 4,612,000 2,728,000 ± 375,000 

5/13-5/19 177,608,000 ± 74,045,000 32,610,000 ± 7,733,000 

5/20-5/26 192,980,000 ± 46,412,000 1197,218,000 ± 56,659,000 

5/27-6/2 225,331,000 ± 38,773,000 162,312,000 ± 19,242,000 

6/3-6/9 154,778,000 ± 34,489,000 253,541,000 ± 69,301,000 

6/10-6/16 326,291,000 ± 57,617,000 517,242,000 ± 75,903,000 

6/17-6/23 333,533,000 ± 45,435,000 325,523,000 ± 35,812,000 

6/24-6/30 114,175,000 ± 8,934,000 143,981,000 ± 14,378,169 

7/1-7/7 21,890,000 ± 4,106,000 27,542,000 ± 3,652,000 

7/8-7/14 12,837,000 ± 1,931,000 24,892,000 ± 3,112,000 

*Nubers are rounded to nearest thousand 

Table E-152

Standing Crop Estimates* of Striped Bass and 
for 1973 and 1974 Adjusted for Egg

Whit *e Perch Ichthyoplankton 
s Not Yet Spawned

*Num~bers are rounded to nearest thousand 
**Day Sampling Only.

E- 78

Striped Bass White, Perch 

Time Interval 1973 1974 1974 

4/29-5/5 731,988,000 777,139,000 0 

5/6-5/12 815,830,000 24,269,880,000 

5/13-5/19 566,854,000 488,497,000 1,097,125,000 

5/20-5/26 252,355,000 1,157,115,000 

5/27-6/2 103,213,000 233,188,000 498,522,000 

6/3-6/9 155,885,000 474,420,000 

6/10-6/16 183,132,000 327,502,000 613,769,000 

6/17-6/23 333,913,000 328,908,000 

6/24-6/30 174,404,000 114,183,000 144,503,000 

7/1-7/7 21,890,000 27,549,000 

7/8-7/14 24,587,000** 12,837,000 24,892,000
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Table E- 153 

Plant Region Densities.(d) and Standard. Error (S.E.) of Striped Bass 
Ichthyoplankton by 2-Wk Periods during 1973 

Bowline Lovett Indian Point Danskammer 

Time Interval d t S.E. d t S.E. d t S.E. d ± S.E.  

4/29-5/12 0.0026 ± 0.0013 0.0164 ± 0.0055 0..0295.± 0.0107 0.0398 ±0.0132 

5/13-5/26 0.2957 ±0.1614 0.3613 ±01.1937 0.3484 ±.0.1778 0.1981 ±0.0730 

5/27-6/9 0.0121 ±0.0052 0.0123 ±0.0052 0.0146 ±0.0051l 0.1305 ±0.0680 

6/10-6/23 0.1007 ±0.0353 0.1390 ±0.0434 0.1495 ± 0.0434 0.1087 ± 0.0316 

6/24-7/7 0.0394 ±0.0153 0.0384 ±0.0128 0.0444 ± 0.0127 0.1657 ± 0.1092 

7/8-7/21 0.0043 ±0.0017 0.0055 ±0.0020 .0.0055 ± 0.0019 0.0247 ± 0.0139

Table E-154 

Plant Region Densities (d) and Standard Error (S. E.) of Striped Bass 
Ichthyoplankton (Including Unidentified Morone) during 1973 

Bowline Lovett Indian Point Danskammer 

Time.Interval d ±S.E. d ± S.E. d ±S.E. d ± S.E.  

4/29-5/12 0.0026 ±0.0013 0.0026 ± 0.0013 0.0295 ±0.0107 0.0399 ±0.0132-

5/13-5/26 0.2980 ± 0.1616 0.3614 ± 0.1937 0.3485 ±0.1778 0.1981 ±0.0730 

5/27-6/9 0.0121 ±0.0.0512 0.0127 ±0.0053 0.0153 ±0.0052 0.1312.± 0.0680 

6/10-6/23 0.1023 ±0.0352 0.1410 ±0.0433 0.1514 ±0.0432 0.1091 ±0.0316 

6/24-7/7 0.0422 ±0.0158 0.0410.± 0.0136 0.0474 ±0.0135 0.1700 ±0.1090 

7/8-7/21 0.0067 ±0.0031 0.0082 ±0.0037 0.0080 ±0.0034 0.0251 ±0.0139

services groupE-79



Table E-155 

Plant Region Densities (d) and. Standard Error (S. E.) of Striped Bass 
Ichthyoplankton by 1-Wk Intervals during 1974 

Bowline Lovett Indian Paint Danskanier 

Time Interval d ± S.E. d ±S.E. d ± S.E. d ± S.E.  

4/29-5/5 0.0000 ± 0.0000 0.0004 ± 0.0001 0.0007 ± 0.0002 0.0002 ± 0.0001 

5/6-5/12 0.0087 ± 0.0085 0.0370 ± 0.0170 0.0534 ± 0.0136 0.0000 ± 0.0000 

5/13-5/19 0.1404 ± 0.1119 0.2769 ± 0.2210 0.2664 ± 0.1794 0.0323 ± 0.0200 

5/20-5/26 0.2713 ± 0.1080 0.1917 ± 0.0700 0.2148 ± 0.0771 0.0439 ± 0.0155 

5/27-6/2 0.0787 ±-0.0193 0.1041 ± 0.0117 0.1071 ± 0.0162 0.2696 ± 0.0665 

6/3-6/9 0.1168 ± 0.0595 0.0898 ± 0.0279 0.0979 ± 0.0378 0.1616 ± 0.0595 

6/10-6/16 0.2073 ± 0.0920 0.4021 ± 0.1834 0.3702 ± 0.1474 0.1993 ± 0.0472 

6/17-6/23 0.1603 ± 0.0286 0.3303 ± 0.0578 0.2997 ± 0.0483 0.2862 ± 0.1015 

6/24-6/30 0.0829 ± 0.0096 0.1115 ± 0.0130 0.10 45 ± 0.0110 0.0681 ± 0.0086 

7/1-7/7 0.0145 ± 0.0051 0.0184 ± 0.0090 0.0163 ± 0.0073 0.0093 ± 0.0019 

7/8-7/14 0.0147 ± 0.0038 0.0094 ± 0.0018 0.0109 ± 0.0024 0.0044 ± 0.0.013 

Table E-156 

Plant Region Densities (d) and Standard Error (S. E. )fof Striped Bass Including 

Unidentified Morone Ichthyoplankton by 1-Wk Intervals during 1974 

Bowline Lovett Indian Point Danskammer 

Time Interval d ± S.E. d ± S.E. d ± S.E. d ±S.E.  

4/29-5/5 0.0000 ± 0.0000 0.0004 ± 0.0001 0.0007 ± 0.0002 0.0002 ±0.0001 

5/6-5/12 0.0089 ± 0.0085 0.0370 ± 0.0170 0.0534 ± 0.0136 0.0000 ±0.0000 

5/13-5/19 0.1404 ± 0.1119 0.2769 ± 0.2206 0.2664 ± 0.1794 0.0324 ±0.0199 

5/20-5/26 0.2759 ± 0.1071 0.1945 ± 0.0695 0.2180 ± 0.0765 0.0527 ±0.0181 

5/27-6/2 0.0802 ± 0.0192 0.1084 ± 0.0115 0.1137 ± 0.0164 0.2829 ± 0.0675 

6/3-6/9 0.1222 ± 0.0597 0.1042 t 0.0287 0.1198 ± 0.0383 0.1660 ± 0.0600 

6/10-6/16 0.2086 ± 0.0919 0.4063 ± 0.1833 0.3758 ± 0.1474 0.2077 ± 0.0481 

6/17-6/23 0.1630 ± 0.0286 0.3365 ± 0.0577 0.3055 ± 0.0484 0.2894 ± 0.1022 

6/24-6/30 0.086 5 ± 0.0099 0.1153 t 0.0131 0.1082 ± 0.0117 0.0693 ± 0.0088 

7/1-7/7 0.0146 ± 0.0052 0.0186 ± 0.0092 0.0165 ± 0.0074 0.0099 ± 0.0020 

7/8-7/14 0.0155 ± 0.0039 0.0101 ± 0.0019 0.0115 ± 0.0025 0.0045 ± 0.0013
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Table E-157 

Plant Region Densities (d) and Standard Error (S.E.) of White Perch 
Ichthyoplankton (Not Including Eggs) by 1-Wk Intervals during 1974 

Bowline Lovett Indian Point Danskainmer 

Time Interval d ± S.E. d ± S.E. d ± S.E. d ± S.E.  

4/29-5/5. 0.0000 ± 0.0000 0.0000 ± 0.0000 0.0000 ± 0.0000 0.0000 ± 0.0000 

5/6-5/12 0.0002 ± 0.0002 0.0007 ± 0.0000 0.0014 ± 0.0000 0.0000 ± 0.0000 

5/13-5/19 0.0040 ± 0.0024 0.0061 ± 0.0046 0.0058 ± 0.0037 0.0037 ± 0.0009 

5/20-5/26 0.0761 ± 0.0119 0.0253 ± 0.0051 0.0339 ± 0:0071 0.0339 ± 0.0137 

5/27-6/2 0.0255 ± 0.0050 -0.0144 ± 0.0024 0.0185 ± 0.0041 0.0548 ± 0.0147 

6/3-6/9 0.0252 ± 0.0085 0.0152 ± 0.0062 0.0156 ± 0.0054 0.1141 ± 0.0214 

6/10-6/16 0.0098 ± 0.0235 0.1667 ± 0.0399 0.1693 ± 0.0347 0.2663 ± 0.0876 

6/17-6/23 0.1463 ± 0.0285 0.3066 0.0578 0.2797 ± 0.0497 0.2046 ± 0.0391 

6/24-6/30 0.1319 ± 0.0219 0.2153 ±0.0393 0.1846 ± 0.0319 0.0608 ± 0.0075 

7/1-7/7 0.0159 ± 0.0051 0.0248 ±0.0094 0.0212 ± 0.0076 0.0172 ± 0.0031 

7/8-7/14 0.0090 ± 0.0017 0.0074 ±0.0013 0.0078 ± 0.0013 0.025 0 ± 0.0064 

Table E -158 

Plant Region Densities (d) and Standard Error (S. E.) of White Perch 
Ichthyoplankton (Including Eggs) by Il-Wk Intervals during 1974

services groupE-81,

Bowline Lovett Indian Point Danskammer 

Time Interval d ± S.E. d ± S.E. . d ± S.E. d ± S.E.  

4/29-5/5 0.0000 ± 0.0000 0.0000 ± 0.0000 0.0000 ± 0.0000 0.0000 ± 0.0000 

5/6-5/12 0.0002 ± 0.0002 0.0007 ± 0.0000 0.0014 ± 0.0000 0.0001 ± 0.0001 

5/13-5/19 0.0079 ± 0.0030 0.0122 ± 0.0053 0.0160 ± 0.0063 0.0124 ± 0.0043 

5/20-5/26 0.0887 ± 0.0164 0.0275 ± 0.0057 0.0364 ±.0.0080 0.0373 ± 0.0138 

5/27-6/2 0.0550 ± 0.0230 0.0257 ± 0.0093 0.0358 ± 0.0140 0.0743 ± 0.0178 

6/3-6/9 0.2877 ± 0.1723 0.1177 ± 0.0691 0.1694 ± 0.1034 0.1253 ± 0.0219 

6/10-6/16 0.2983 ± 0.1588 0.2487 ± 0.0744 0.2856 ± 0.1003 0.2800 ± 0.0882 

6/17-6/23 0.1479 ± 0.0286 0.3070 ± 0.0580 0.2810 ± 0.0498 0.2051 ± 0.0341 

6/24-6/30 0.1339 ± 0.0224 0.2195 ± 0.0404 0.1882 ± 0.0329 0.0618 ± 0.0076 

7/1-7/7 0.0160 ± 0.0051 0.0250 ± 0.0095 0.0213 ± 0.0077 0.0176 ± 0.0033 

7/8-7/14 0.0090 ± 0.0017 0.0074 ± 0.0013 0.0078 ± 0.0013 0.0250 ± 0.0064



Table E-l59 

Estimates of Plant Region Densities (d) and Standard Error (S. E.) 

for White Perch Including Unidentified Morone Ichthyoplankton 

(Not Including Eggs) by l-Wk Intervals during 1974 

Bowline Lovett Indian Point Danskanmer 

Time Interval d ± S.E. d i S.E. d ± S.E. d ± S.E.  

4/29-5/5 0.0000 ± 0.0000 0.0000 ± 0.0000 0.0000 ± 0.0000 0.0000 ± 0.0000 

5/6-5/12 0.0004 ± 0.0004 0.0007 ± 0.0000 0.0014 ± 0.0000 0.0000 ± 0.0000 

5/13-5/19 0.0040 ± 0.0024 0.0061 ± 0.0046 0.0058 ± 0.0037 0.0038 t 0.0009 

5/20-5/26 0.0807 ± 0.0125 0.0280 ± 0.0054 0.0370 ± 0.0075 0.0426 ± 0.0161 

5/27-6/2 0.0270 ± 0.0051 0.0186 ± 0.0032 0.0252 ± 0.0054 0.0681 ± 0.0156 

6/3-6/9 0.0305 ± 0.0086 0.0296 t 0.0073 0.0375 ± 0.0088 0.1184 ± 0.0216 

6/10-6/16 0.12.12 ± 0.0236 0.1709 t 0.0400 0.1750 ± 0.0346 0.2747 ± 0.0082 

6/17-6/23 0.1491 ± 0.0291 0.3127 ± 0.0590 0.2855 ± 0.0507 0.2077 ± 0.0340 

6/24-6/30 0.1356 t 0.0222 0.2190 t 0.0395 0.1883 ± 0.0321 0.0620 ± 0.0076 

7/1-7/7 0.0160 ±1 0.0051 0.0250 ± 0.0095 0.0214 ± 0.0076 0.0177 ± 0.0030 

7/8-7/14 0.0098 ±0.0018 0.0080 ± 0.0013 0.0085 ±0.0013 0.0251 ±0.0064 

Table E -160' 

Estimates of Plant Region Densities (d) and Standard Error (S. E.) 

of White Perch Including Unidentified Morone Ichthyoplankton 
1-Wk Intervals during 1974 

Bowline Lovett Indian Point Danskammer 

Time Interval d ±S.E. d ±S.E. d ±S.E. d ±S.E.  

4/29-5/5 0.0000 ±0.0000 0.0000 ±0.0000 0.0000 ±0.0000 0.0000 ±0.0000 

5/6-5/12 0.0004 t 0.0004 0.0007 ±0.0000 0.0014 ±0.0000 0.0001 ±0.0001 

5/13-5/19 0.0079 ± 0.0030 0.0122 ± 0.0053 0.0160 ± 0.0063 .0.0125 ± 0.0043 

5/20-5/26 0.0933 ± 0.0169 0.0302 ± 0.0060 0.0396 ± 0.0084 0.0461 ± 0.0162 

5/27-6/2 0.0565 ± 0.0230 0.0299 ± 0.0095 0.0425 ± 0.0145 0.0875 ± 0.0183 

6/3-6/9 0.2930 ± 0.1721 0.1321 ± 0.0691 0.1913 ± 0.1034 0.1297 ± 0.0220 

6/10-6/16 0.2997 ± 0.1588 0.2529 ± 0.0744 0.2912 ± 0.1002 0.2884 ± 0.0889 

6/17-6/23 0.1506 ± 0.0292 0.3141 ± 0.0592 0.2868 ± 0.0508 0.2083 ± 0.0340 

6/24-6/30 0.1375 ± 0.0227 0.2232 ± 0.0406 0.1919 ± 0.0330 0.0629 ± 0.0077 

7/1-7/7 0.0162 ± 0.0052 0.0252 ± 0.0096 0.0215 ± 0.0077 0.0181 ± 0.0032 

7/8-7/14 0.0098 ± 0.0018 0.0080 ± 0.0013 0.0085 ± 0.0013 0.0251 ± 0.0064
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APPENDIX F 

IMPINGEMENT DIRECT IMPACT 

A. IMPINGEMENT SAMPLING PROCEDURE 

1. Bowline* 

a. Sampling Frequency 

The schedule of sampling was as follows: winter 1973, weekly; 

spring 1973-winter 1974, biweekly; and spring-summer 1974, weekly.  

b. Methods 

Impingement samples were collected. from the three traveling 

screens at Unit 1 and from the three traveling screens at Unit 2 (when opera

tional) from January 1973 through September 1974, as follows: 

(1) Plant personnel washed traveling screens 24 hr before 
impingement sampling.  

(2) Fish impinged during the 24 hr prior to sampling were 
collected, -identified, and counted. The counts were 
recorded, along with selected plant operational data.  
These data were not used in the TI impingement 
e stima tes.  

(3) Twelve 20-mmn screen washes (one every 2 hr) were 
generally utilized. The impinged fish and trash were 
collected in a steel frame basket of 0. 6 cm (0. 25-in.) 
square nylon mesh suspended in the screen-wash 
reservoir and the impinged fish identified, counted, 
and preserved in the field for further laboratory analy
sis. These fish counts were recorded, along with 
selected plant operational data.  

*Adapted from QLM (1974c) Progress Report for January-March 1974 Winter 

Environmental Programs. Report No. 5. Prepared for Orange and Rockland 
Utilities, Incorporated.

services groupF-S



2. Lovett* 

a. Sampling Frequency 

The sampling schedule was as follows: winter 1973, weekly; 

spring 1973-winter 1974, biweekly; and spring-sumnmer 1974, weekly.  

b. Methods 

Impingement samples were collected from traveling screens 

at the intake bays of Units 1 and 2, Unit 3, Unit 4 and Unit 5 from January 

1973 through September 1974 as follows: 

(1) Plant personnel washed the traveling screens 24 hr prior to 
impingement sampling.  

(2) Fish impinged during the 24 hr prior to sampling were collected, 
identified, and counted. These counts were re corded, along with 
selected plant operational data. These data were niot used for 
the TI impingement estimates.  

(3) Twelve 15-mmn screen washes (one every 2 hr) were generally 
utilized. When a continuous wash schedule was used, the 
sample was collected on twelve 2-hr segments. The impinged 
fish and trash were collected in a steel frame basket constructed 
of 0. 95-cm (0. 375-in.) square stainless steel mesh hung under 
the screen-wash discharge of each intake and the impinged fish 
identif ied, counted,- and preserved in the field f or f urth er labora
tory analysis. *These fish counts were recorded, along with 
selected plant operational data.  

*Adapted from QLM (197 4 c) Progress Report for January-March 1974 Winter 
Environmental Programs. Report No. 5. Prepared for Orange and Rockland 
Utilities, Incorporated.
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3. Indian Point* 

a. Sampling Frequency 

At Indian Point, sampling was performed on every plant opera

tional day from January 1973 through September 1974.  

b. Methods 

Units 1 and 2 each have fixed screens, with traveling screens 

behind the fixed -screens. Impingement collections were made at each unit 

a s f oll ow s: 

(1) Unit 1 fixed screens were raised and washed once daily between 
0800 and 1200. Unit 2 fixed screens were raised and washed 
one to three times per 24-hr period. Washing frequency was 
dictated by impingement test design and head loss due to debris 
accumulation.  

(2) From January 1, 1973, to May 7, 1973, Unit 1 traveling screens 
were washed three times per 24-hr period (0400, 1200, 2000).  
Beginning May 7, 1973, the frequency of traveling- screen washings 
was reduced to one per 24-hr period. Unit 2 traveling screens 
were washed immediately after fixed-screen washings. A 15-mmn 
wash time insured that each traveling screen made a complete 
cir cuit.  

(3) Screens from each unit were washed separately and the wash
water sluice drained between each washing. Impinged fish and 
trash were collected by 0. 95-cm (0. 375-in.) square mesh 
screen attached to a wooden frame across the wash-water sluice.  

(4) Impinged fish were collected, identified to species and age 
groups, and counted. Then, these fish counts were recorded, 
along with selected plant operational data.  

*Adapted from Texas Instruments (1974a) Indian Point Impingement Study 
for the Period June 18, 1972, through December 31, 1973. Prepared 
for Consolidated Edison Company of New York, Inc.
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4. Danskammer* 

a; Sampling Frequency 

The sampling schedule was as follows: from January 1973 

through April 1974, biweekly;,from May through September 1974, weekly.  

b. Methods 

Between January 1973 and September 1974, impingement sam

ples were collected in the following manner from the six traveling screens at 

the intake for Units 1 and 2 and from the six traveling screens at the intake 

for Units 3 and 4: 

(1) Twelve 15-min screen washes (one every 2 hr) were 
generally utilized from January 1973 through April 1974; 
during May through September 1974, four 15-mmn screen 
washes (one every 6 hr) and twelve 15-mmn screen 
washes (one every 2 hr) were generally utilized on 
alternate weeks.  

(2) Impinged fish and trash were collected in a steel frame 
basket of 0. 64-cm (0. 25-in. ) square nylon mesh sus
pended in the screen-wash discharge and the impinged 
fish identified, counted, and preserved in the field for 
further laboratory analysis. These fish were recorded, 
along with selected plant operational data.  

B. ASSUMPTIONS OF THE RATIO ESTIMATOR 

The following assumptions and limitations, inherent in the 

usual ratio estimates used to estimate impingement, must be noted as an 

indication of potential biases: 

0 The samples were assumed to have 
been randomly distributed with 
respect to impingement 

*Personal communication with Tom Huggins, Central Hudson Gas a nd 

Electric Corporation.
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a This ratio estimate is more accurate 
than the simple expansion 

Zy.  

J n.  

When the ratio 

Y.  
I 

is less variable than y. itself; this 
occurs when x.i is (approximately) 
proportional to z.. The ratio esti
mate is biased, htowever, with the 
bias decreasing to 0 as the sample 
size increases; this bias may be in 
either direction, depending on the 
relationship between impingement 

and flow rate.  

* The variance estimate is a large 
sample approximation in which large 
sample may be defined as one con
taining at least 30 observations and 
one that is large enough so that the 
coefficient of variation for both 7 and 
Tz is < 10%. The variance estimate is 
also biased -but again, the bias de
creases to 0 with increasing sample 
sizes. In small samples, the vari
ance estimate tends to be lower 
than the true variance.  

C. COMPARISON OF IMPINGEMENT ESTIMATION TECHNIQUES 

1. Introduction and Methods 

impingement was estimated using three other estimators in 

addition to the usual ratio method.  
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Estimates were made for each unit by 3-month intervals and.  

then summed across time periods and units. The following describes the 

estimators used and methods of calculation.  

a. Simple Expansion.  

This method is based on. the mean number of fish impinged per 

sample day. The mean is multiplied by the number of days on which the plant 

was operating to estimate impingement. The formula is as follows: 

n.  

Y.=N. Z 
i=l1 

with a variance of 

Yj n (nn 

where 

Y. impingement estimate for j h3 -month interval 

2 
S =variance of Y.  

x. number of fish impinged for i thsample day 

n number of sample days in j h3 -month interval 

N. =number of plant operational days in j h3 -month interval 

b. Individual Ratio Estimate 

This estimate is based on the number of fish impinged per 

million gallons of water for each sample day. The mean number of fish
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impinged per million gallons is multiplied by the number of million gallons 

pumped during each 3 -month period. The f'ormula is as follows: 

Y ZR.  

where 

Y.j = impingement estimate for j th3-month interval 

Z. = circulator flow (-in million gallons) for j th3-month 
interval 

n X 
R.=1Z 1 

where 

x. number of fish impinged during i thsample period 

Z,= Circulator flow (in million gallons) for i t'sample period 
1 th 

n. = number of sample period during j 3 -month interval 
3 

There is no variance estimate.  

c. Individual Ratio Estimate with Bias Correction 

This estimate is similar to the previous estimate but also 

includes a bias correction. The mean (with bias correction) number of fish 

impinged per million gallons is multiplied by the number of million gallons 

pumped during each 3 -month pe riod. The f ormula i s as f ollow s: 

with a variance estimate of 

N. N(N.-n.) 2 
S = +3 +Rz.-2 .  

n, n.n-l1) 1Z- R i

F-li 
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where

Y.=impingement estimate for jth 3mnhitra 

2 
Syj = variance of Y.  

x = number of fish impinged for i thsample period 

z = circulator flow for i thsample period 

n1 ubro apedy ui'n th 3mnhitra 

N. = number of slamtperta days during j t 3-month interval 

-i th 
Z. = circulator flow during j 3-month interval 

n X 

n j i i 

Y - R Z 

2 2 (n. - 1)3 

2. Results 

Impingement estimates based on all four methods are presented 

in Table F-l1 for each of the five species groups for the time periods January 

1973-June 1973 and July 1973-June 1974. The difference between estimates by 

any of the four methods appears extremely small when compared with the size 

of the standard errors of each estimate. When the estimates by each of the 

four methods are ranked according to size for each species group and time 

period, the order of the four changes with species group and time period be

cause of the inconsistent relationship between flow and impingement. As 

previously noted (Section VII), this relationship varies greatly with species, 

age group, and time of year.  

Simple expansions probably represent the least reliable impinge

ment estimate procedure. This is due to basing the estimate on the number of 

plant operational days irrespective of both the length of operation on any 

particular day and the circulator flow rate.
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Table IF-i

Comparison of Impingement Estimates Made Using Different Methods

Usuiaala 72+ i 33pl 66+ nio 34iida 67+* o wi 1+ 33sCorcto 

Oth Serlsa (N.6,4 + 1,23 6,52 + 1,30 7,53 + SE 7,24 + 1,27 

7/73-6/74 St riped bass 56,659 + 1,615 60,180 + 1,374 56,90 + * 56,905 + 1,715 

White perch 609,927 + 14,61 630,529 + 1748,73 614,03 + * 609,263 + 4,387 

Atlantic tomcod 3,01238 + 635,56 360,057 + 67,8204 1,9,16 + * 1,795 + 26,289 

American shad' 6,2 + 774 7,15 + 821 67 + * 6,96 + 790 

Other Alosa spp. 26,4,15 + 58,42 27,900 + 57,312 24,476 + * 224 + 60,02

*No standard error calculated



The three other procedures are ratio estimates; taking into 

account a second variable, plant circulator flow rate. Intuitively, there 

appears to be some relationship between flow and impingement (e. g. , no flow, 

no impingement). The accuracy of each of the ratio estimates depends on 

this relationship between flow and impingement. The usual ratio estimate 

was chosen for impact estimation due to the requirement of approximate 

proportionality between flow and impingement as previously noted (Section 

VII). While this has not consistently been shown to be the case, the results 

by this method appear to be neither consistently high nor low compared with 

the other estimates. It is apparent that, due to the extreme variability of the 

data, any of the three ratio estimators and even the rough simple expansion 

would provide reasonable impingement estimates.  

D. MARK/RECAPTURE POPULATION ESTIMATION PROCEDURES AND 
ASSUMPTIONS 

1. Petersen Estimate 

The Petersen method is a single census procedure with a 

relatively short time period for the release of marks. The Petersen esti

mates were calculated as follows: 

N MC 
R 

where 

N =population estimation 

M = number marked and released 

C =total number in sample in recovery time period 

R = number of marks recaptured during recovery period

F-14 
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Approximate 95% confidence intervals of the inverse of 

were calculated as ± 1. 96 multiplied by the square root of the estimated 

variance of the inverse of the Petersen estimate (N). This value was then 

added and subtracted from the inverse of N and the results inverted. The 

variance of the inverse of N was estimated by the following equation (Ricker, 

1958): 

ZZ 

Z. Schumacher -Es chmeyer Estimate 

The Schumacher -Es chmeyer method is a multiple-census pro

cedure utilizing a series of release and subsequent recovery periods. The 

Schumacher-Eschmeyer estimates (Ricker, 1958) were calculated as follows: 

N Z M Z 
t t 

where 

I 
N inverse of population estimate 

Mt = mean number of marked fish at large during 
t tth time interval 

Ct sample of unmarked and marked fish taken 
during tth time interval 

Rt = number of marked fish in sample C
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The variance and -standard error of 1 were computed as follows:

Variance 
S2(

Z(Rt 2 /Ct) - (F.RtMt) 2  /Z (CtMt7) 

x-l

Standard error S - _____ IA Z(CtM2

where

X = number of successive sampling periods

Approximate 95% confidence intervals of the inverse of N were calculated by 

multiplying the standard error by the appropriate value of t (from the t distri

bution for an aLevel of 0. 05 with X - 1 degrees of freedom). This value was 

then added and subtracted from the inverse of N and the resulting values 

inverted.  

3. Assumptions of the Petersen and Schumacher -Eschmeyer Population 
Estimates 

Unbiased estimates of population size by mark/recapture pro

cedures are dependent on the validity of the following assumptions: 

" Marked and unmarked fish have the 
same natural mortality rates 

* Marked and unmarked fish are equally 
vulnerable to fishing 

* Marked fish do not lose their mark
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*Marked fish bec-ome randomly mixed 
with unmarked fish in the population 
upon their release -or- the -spatial distri
bution of fishing effort during the re
covery period .is proportional to the 
spatial distributions of fish abundance 

9 All recaptured fish are recognized and 
reported 

* Recruitment to the catchable population 
is negligible during the recovery period 

*Population size remains constant during 
the collection period 

The assumption of equal mortality rates for marked and un

marked fish was partially tested by 14-day survival tests of marked fish 

(Table F-2). A low short-term handling mortality of marked fish was dem

onstrated and corrections applied to the number of marked fish in the river 

population to account for this mortality. There remains the possibility of a 

long-term mortality of fin-clipped or tagged fish due to infection, increased 

vulnerability to predation, -or detrimental effects on behavior. The literature 

contains many conflicting accounts of the effects of marking on the growth and.

survival of fishes (Shetter, 1967; Carline and Brynildson, 1972; Nicola and 

Cordone, 1973; Coble, 1971, 1972). Generally, tagging has been shown to 

have little effect on survival, while fin-clipping may decrease survival in 

some cases. In our marking program, the magnitude of increase in the popu

lation estimates of juvenile and older white perch was the same, suggesting 

that tagged and fin-clipped fish survived equally well, all other factors re

maining constant.  

The assumption of equal vulnerability of marked and unmarked 

fish to recapture gear is not necessary for a comparison of fall and spring 

estimates; if marked fish were either more or less vulnerable to the fishing 

gear than unmarked fish, they would be equally so for both seasons.
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Table F-2

Summary of Tag Survival Studies, Fall 1973

Species Tag Type 

Fin clip 

Floy 
White perch fingerling 

tag 

Dennison 
anchor 
tag 

Striped bass Fin clip

Duration 
Days 

7 
14 
28 

7.  
14 
28 

7 
14 
28 

7 
14 
28

August 
% Survival 

100 
93.3 

33.3 
33.3 

36.1 
32.8 

97.5 
75

September 
% Survival No.  

100 60 
98.3 60 

81.0 42 
81.0 42 

100 15 

84.8 46 
84.8 46 

100 15 

100 30 
100 30

The assumption that marked fish do not lose their mark has prob

ably been met. Since the interval between release and recovery of marks 

occurred during the winter, there was little growth and therefore little regen

eration of fins on fin-clipped fish. A careful examination of recaptured fin

clipped fish confirmed this conclusion. Loss of internal anchor tags is prob

ably also minimal.  

The assumption of random mixing of marked and unmarked 

individuals is discussed in Section VII, results of population estimation for 

impingement impact.  

The assumption that all recaptured fish are recognized and re

ported has been assured by quality-control measures taken in the field to en

force the examination of fish for marks. The laboratory fin-clip verification 

program has further insured that reported recaptures are, in fact, of marked 

fish.
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October 
% Survival 

100 
100 

100 
100 
100 

96.7 
95.0 

100
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Sin ce the release/recovery time interval did not overlap the 

spawning season, recruitment of the next year class to the entire river popu

lation of white perch did not occur and the assumption of no recruitment was 

met.  

A further step in data reduction was necessary when a high 

incidence of pelvic fin-clip anomalies was discovered in the white perch pop

ulation. In the early fall 1974 mark/recapture program, after the left pelvic, 

right pelvic, and double pelvic fin-clips were dropped from the marking 

scheme, young -of -the- year white perch continued to be recaptured with these 

fins missing. Preliminary estimates of the natural occurrence of missing 

pelvic fins in the population (Table F-3) indicated that these anomalies would 

have an important effect on the apparent recapture rate of fish bearing these 

fin-clip combinations; therefore, the fall 1973 young -of -the-year white perch 

estimate based on spring recaptures excluded these three fin-clip types from 

the calculation. The estimate based on fall recaptures was also recalculated 

excluding the pelvic fin-clips and impingement catch and recapture data and 

is included-for comparison (Volume I; Table VII-9). Spring estimates of the 

fall populations of young-of -the -year and yearling and older white perch were 

used for calculating estimates of impingement direct impact.  

Table F-3 

Rate of Natural Occurrence of Pelvic Fin Loss in Young-of-the-Year White 
Perch Collected by Beach Seine and Box Trap in Hudson River, 

August 16 through October 1974 

No. % of 
Fin Loss Caught Total Catch 

Right pelvic 7 0.155 

Left pelvic 4 0.089 

Right and left pelvic 2 0.044 

Total catch = 4510
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The number of marked striped bass and white perch released 

and recovered, by mark type, is presented in Table F-4. These data consti

tute the corrected values used in calculating the fall 1973 population estimates.  

Table F-4 

Spring (January-June 1974) Recoveries of Striped Bass and White Perch 

Marked and Released in Preceding Fall (August-December 1973) 

Total Length 
at Release Mark Type No. Marked* No.t % Rec-overyt 

(mmn) 

Striped bass < 100 Fin clip 14336 9 (9) 0.06 (0.06) 

White perch < 100 Fin clipT 9632 26 (132) 0.27 (1.37) 

100-149 Floy 1257 2 (2) 0.16 (0.16) 

fingering 
tag 

> 150 Dennison 5005 10 (12) 0.20 (0.24) 

tag 

* Adjusted f or 14-day handling mortality 

t Numbers in parenthesis are totals that include impingement recoveries 

+Excludes right pelvic; left pelvic and right- and left-pelvic fin clips 

E. DERIVATION OF IMPINGEMENT DIRECT IMPACT ESTIMATION 

Impingement direct impact of a power plant is defined as the 

percentage reduction of the total larval survival rate below what it would have 

been in the absence of impingement. The formula presented in S ection VII for 

estimating direct impact due to impingement is derived as follows.  

The total annual mortality rate qtis also the expectation of 

death from all causes. It is given by 

qt N, 

N 
0
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where N 0is number of fish present at the beginning of the interval during. which 

impingement impact is to be estimated and N 1is the number of fish remaining 

at the end of that interval. The expectation of death due to impingement, D1 , 

is given by 
N.  

DI NI 
0 

where N. is the number of fish impinged during the interval of the study.  

The expectation of death from sources of mortality besides 

impingement is 

D n q - DI 

Since fish can die only once, the observed expectation of death from causes 

other than impingement is lower than it would be if no impingement occurred.  

In the absence of impingement, some of the impinged fish would die from other 

causes. The proportional mortality rate expected in the absence of impinge

ment, q n' is calculated from 
-m 

q 1n e n 

where e = 2. 718.., and m nis the instantaneo us mortality rate due to causes 

other than impingement. According to Ricker (1958), m nmay be obtained 

from the relation 

m D 
m =_ t n 

n q 

where m t is the total instantaneous mortality rate.  

Assuming that the population declines exponentially during the 

study interval, 

N, = No 

where T, the duration of the study interval, is considered to be unity,
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then.'

N, 

N- =

implies that 
Nn,~f~) 

where in (.)designates the natural logarithm of the parenthesized term.  

Substituting in Ricker's formula, 

r~D

=ln (1 q

Therefore, mortality in the absence of 

-m 
n q 1 -e

Ij 
impingement would be

I i-~

= 1-e

= l-(JL -q') (q? 
t I
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Since D n q t- Dip 

q -(l-q) q 

tt 

q 1-( 1 - q 
n1 

nn 

is the actual survival expressed as a proportion of- that which would have 

occurred without impingement as a factor. Subtraction of this ratio from one, 

then, gives the proportional reduction of the population attributable to impinge

ment. Finally, multiplication by 100 converts the proportion to a percentage 

estimate of impingement impact: 

% direct impact I-[~ (I%] x 100 

F. IMPINGEMENT SAMPLING, PLANT OPERATION DATA, AND IMPINGE
MENT ESTIMATES 

The data utilized for making the impingement estimates are 

listed in Tables F-5 through F-24. The sample date, flow during sample 

period, and numbers of striped bass, white perch, Atlantic tomcod, American 

shad, and other Allosa spp. impinged are listed for each sample period. Except 

where noted by footnote, these data are consistent with the data received from' 

all sources.
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The sampling and plant operational data used to estimate im

pingement are presented for each plant by 3-month intervals in Tables F-25 

through F-27. These data were obtained from the impingement sampling data 

sheets and plant operational logs and reflect actual operating conditions.  

Impingement estimates for striped bass, white perch, Atlantic 

tomcod, American shad, and other AZosa spp. for each power plant by 3-month 

intervals are presented in Tables F-28 through F-38.  

Table F-5 

1973 Impingement Data, Lovett Plant Units 1 and 2 

Date Flow 6 Striped White Atlantic American Other 
(1973) (gal. x 10 ) Bass Perch Tomcod Shad Alosa spp.  

1/16-17 72.6 0 0 5 0 0 

1/22-23 45.0 0 0 5 0 0 

1/29-30 36.3 0 2 7 0 0 

2/5-6 36.3 1 4 3 0 0 

2/12-13 36.3 0 0 0, 0 0 

2/26-27 35.8 0 2 0 0 0 

3/5-6 36.3 0 3 0 0 0 

35/20-21 72.6 0 0 0 0 0 

4/2-3 35.5 0 0 0 0 0 

4/16-17 20.4 0 0 0 0 0 

5/30-31 72.6 0 0 0 0 0 

6/12-13 71.1 0 0 0 0 0 

6/26-27 78.6 0 0 0 0 0 

7/11-12 72.6 0 0 0 0 0 

7/25-26 69.6 0 2 0 0 0 

8/8-9 72.6 0 1 0 0 0 

8/28-29 72.6 1 3 0 0 0 

9/13-14 36.7 -'0 0 0 0 0 

9/25-26 72.6 1 0 0 0 0 

10/23-24 36.3 0 0 0 0 0 

11/6-7 72.6 0 0 0 0 2
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Table F-6 

1974 Impingement Data, Lovett Plant Units 1 and 2

Table F-7 

1973 Im pingement Data, Lovett Plant Unit 3 

Date Flow 6 Striped 7 White Atlantic American Other 

(1973) (gal. x 106 Bass Perch Tomcod Shad AZosa app._ 

1/2-3* 59.2 1 22 2 0 0 

1/9-10 55.0 0 0 0 0 0 

1/16-17 60.5 0 2 6 0 0 

1/22-23* 58.6 0 2 10 0 0 

1/29-30* 59.2 0 2 50 0 0 

2/12-13* 20.2 0 0 4 0 0 

2/20+ 15.0 0 4 0 0 0 

2/26-27* 59.9 6 6 4 0 0 

3/5-6* 60.5 4 20 2 0 0 

3/20-21* 85.7 0 16 0 0 0 

4/2-3* 59.2 0 4 0 0 0 

4/lb-li* 59.2 0 12 0 0 0 

6/26-27* 32.8 0 0 4 0 0 

7/11-12* 60.5 0 4 0 0 0 

7/25-26* 5 8.0' 0 2 2 0 4 

8/- 0022 001 
8/28-9 60.5 0 2 2 0 0 1 

9/13-14 61.1 1 2 0 0 6 

9/25-26 20.2 0 0 0 0 0 

10/9-10 60.5 0 0 1 0 0 

10/23-24 60.5 0 0 0 0 5 

11/6-7 60.5 0 0 0 0 8 

11/20-21 60.5 1 2 0 0 29 

12/4-5 60.5 0 16 0 0 25 

12/18-19 60.5 3 23 0 0 2

41Calculations reflect one of 
to estimate for entire unit.

two screens operating. Number of fish doubled

First sample period not included because of decomposed fish.  

Flow total on data sheet incorrect. Flow estimated from plant logs.

F-25

Date Flow 6 Striped White Atlantic American Other 
(1974) (gal. x 106 Bass Perch Tomc'od Shad Alosa spp.  

2/6-7 36.3 0 0 0 0 0 

2/20-21 36.2 0 0 0 0 0 

4/10-11 35.5 0 0 0 0 0 

7/1-2 9.0 0 0 0 0 0 

7/9-10 36.3 0 0 0 0 0 

19/24-25 15.0 0 0 0 0 0
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Table F-8 

1974 Impingement Data, Lovett Plant Unit 3 

Date Flow 6 Striped White Atlantic American Other 
(1974) (gal. x 10 ) Bass Perch Tomcod Shad Alosa app.  

1/2-3 60.5 0 1 0 0 0 

2/20-21 60.3 0 0 0 0 0 

8/13-14 55.4 1 1 1 0 0 

9/24-25 10.1 0 0 0 0 0 

Tabl e F-9 

1973 Impingement Data, Lovett Plant Unit 4 

Date Flow 6 Striped White Atlantic American Other 
(1973) (gal. x 10 ) Bass Perch Tomcod Shad Alosa spp.  

1/2-3 147.6 2 68 151 0 0 

1/9-10 135.4 1 19 122 0 0 

1/16-17 150.4 .1 34 277 0 0 

1/22-23 150.4 3 1.05 1131 0 0 

1/29-30 150.2 2 27 371. 0 0 

2/5-6 150.2 5 40 260 0 1 

2/12-13 151.0 2 4 98 0 0 

2/20 53.2 1 27 6 0 0 

2/26-27 149.1 5 63 87 0 0 

3/5-6 150.2 11 294 65 0 3 

3/20-21 150.2 1 11 4 0 0O 

4/2-3 150.2 12 29 3 0 0 

4/16-17 154.9 0 58 0 0 0 

4/30-5/1 150.2 0 33 0 0 3 

5/15-16 151.9 0 31 0 0 1 

5/30-31 150.3 0 5 0 0 0 

6/12-13 148.0 1 23 0 0 3 

6/26-27 153.5 2 16 0 . 0 2 

7/11-12 150.3 0 4 0 0 0 

7/25-26 144.1 0 18 7 0 14 

8/8-9 150.3 3 6 7 2 50 

8/28-29 150.3 6 38 61 2 56 

9/13-14 156.6 1 4 0 0 10 

9/25-26 145.6 0 6 0 0 7 

10/9-10 150.3 2 2 0 0 0 

11/6-7 150.3 8 5 0 1 33 

11/20-21 113.1 11 52 0 3. 71 

12/4-5 150.3 4 35 0 0 50

services groupF-26



Table F-10 

1974 Impingement Data, Lovett Plant Unit 4

services groupF-27

Date Flow 6 Striped White Atlantic American Other 
(1974) (gal. x 10 ) Bass Perch Tomcod Shad AZosa spp.  

4/30-5/1 150.2 5183 0 0 10 

5/7-8 142.2 1 105 0 0 16 

5/14-15 150.2 1 31 0 0 5 

5/21-22 149.1 0 3 0 0 1 

5/28-29 75.2 1 7 0 0 2 

6/4-5 150.2 0 16 0 0 1 

6/11-12 147.1 0 0 2 0 0 

6/18-19 150.2 4 11 31 0 15 

6/25-26 75.2 3 6 19 0 6 

7/1-2 150.2 1 5 52 0 1 

7/9-10 150.2 0 1 0 0 0 

7/16-17 150.2 0 0 2 1 0 

7/23-24 108.0 0 3 2 2 4 

7/30-31 150.2 1 1 1 0 2 

8/6-7 150.2 1 3 22 0 3 

8/13-14 137.7 1 2 2 0 1 

8/22-23 150.2 0 1 5 1 3 

8/27-28 150.2 2 1 3 0 0 

9/3-4 150.2 1 1 2 0 0 

9/10-11 150.2 0 0 3 1 3 

9/17-18 150.2 0 2 1 0 4 

9/24-25 150.2 0 1 0 1 2



Table F-li 

1973 Impingement Data, Lovett Plant Unit 5

F- 28

Date Flow 6 Striped White Atlantic American Other 
(1973) (gal. x 10 ) Bass Perch Tomcod Shad Alosa spp.  

1/22-23 171.0 5 179 2167 0 0 

1/29-30 172.8 3 35 1763 0- 1 

2/5-6 172.8 9 45 1072 0 0 

2/12-13 172.8 2 8 705 0 0 

2/20 61.2 2 48 107 0 1 

2/26-27 172.8 7 61 222 0 0 

3/5-6 172.8 21 282 209 3 0 

3/20-21 1048 108 45 0 0 

4/2-3 172.8 47 .34 26 0 0 

4/16-17 174.6 2 554 7 0 1 

4/30-5/1 172.8 12 142 4 0 9 

5/15-16 172.8 0 108 2 0 8 

5/30-31 172.8 1 23 0 0 5 

6/12-13 85.5 0 51 2 0 1 

6/26-27 176.4 9 65 1 0 4 

7/11-12 144.0 0 .8 0 0 3 

7/25-26 165.6 6 19 8 0 85 

8/8'-9 172.8 8 19 12 1 65 

8/28-29 172.8 43 221 88 1 68 

9/13-14 180.0 9 25 0 0 8 

10/9-10 172.8 4 1 0 0 1 

10/23-24 86.4 1 2 0 1 1 

11/20-21 172.8 30 330 0 3 374 

12/4-5 172.8 17 135 0 5 80 

12/18-19 86.4 32 552 0 0 1
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Table F-l12 

1974 Impingement Data, Lovett Plant, Unit 5 

Date Flow 6 Striped White Atlantic American Other 
(1974) (gal. x 10 ) Bass Perch Tomcod Shad Alosa spp.  

1/2-3 172.8 15 62 244 0 1 

1/23-24 172.8 88 553 75 0 12 

2/6-7 172.8 49 92 27 0 0 

2/20-21 171.0 68 708 11 0 24 

4/10-11 169.2 92 252 0 0 10 

4/24-25 172.8 20 950 0 0 17 

4/30-5/1 172.8 9 217 0 0 44 

5/7-8 165.6 16 398 0 0 79 

5/14-15 172.8 2 93 0 0 9 

5/21-22 172.8 1 80 0 0 3 

5/28-29 172.8 1 41 0 0 3 

6/4-5 172.8 1 34 1 0 5 

6/11-12 169.2 6 37 27 0 11 

6/18-19 172.8 7 41 207 0 34 

6/25-26 172.2 12 39 213 0 9 

7/1-2 172.8 6 26 479 0 7 

7/9-10 172.8 0 6 2 0 3 

7/16-17 172.8 0 0 1 1 2 

7/23;-24 169.2 3 7 12 1 12 

7/30-31 171.0 0 .3 5 1 10 

8/6-7 150.2 8 9 224 10 15.  

8/13-14 172.8 1 1 5 0 1 

8/22-23 172.8 7 49 36 4 7 

8/27-28 158.4 0 6 1 1 2 

9/3-4 172.8 4 12 13 0 11 

9/10-11 172.8 1 8 0 0 12 

9/17-18 169 '.2 8 '18 37 2 16 

9/24-25 172.8 2 10 11 
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Table IF- 13 

1973 Impingement Data, Bowline Plant Units 1 and 2

Date Flow 6 Striped White Atlantic American Other 
(197) (gal. x 10 ) Bass Perch Tomcod Shad AZosa app.

1/3-4 

1/8-9 

1/15-16 

1/23-24 

1/30-31 

2/6-7 

2/13-14 

2/20-23 

3/ 24-2 5 

4/3-4.  

4/10-11 

4/17-18 

4/26 

5/1-2 

5 /16-17 

5/31-6/1 

6/14-15 

6/27-28 

7/12-13 

7 /19-20* 

7/26-27 

8/9-10 

9/12-14 

9/17-18 

10/10-11 

10/31-11/1 

11/27-28 

12/5-6 

12 /20-21

553.0 

504.2 

474.0 

450.3 

414.0 

445.6 

366.4 

145.4 

219.6 

189.5 

464.5 

404.5 

142.2 

404.2 

245.8 

410.5 

505.4 

468.1 

455.0 

217.9 

416.9 

622.1 

645.2 

1013.8 

553.0 

889.5 

553.0 

553.0 

829.5 

553.0 

455.0 

553.0

78 

10 

22 

102 

45 

144 

25 

20 

16 

9 

61 

62 

32 

26 

11 

1 

0 

0 

2 

8 

8 

12 

7 

4 

2 

5 

2 

3 

20 

4 

2 

98

647 

200 

359 

1525 

341 

854 

275 

210 

240 

30 

309 

493 

479 

373 

580 

76 

10 

60 

5 

19 

37 

46 

193 

10 

24 

23 

18 

3 

28 

13 

12 

1547

0 

2 

1 

2 

2 

0 

0 

5 

0 

0 

0 

2 

4 

4 

2 

6 

0 

326 

333 

31 

566 

6 

24 

48 

35 

33 

1132 

177 

105 

233

Data utilized from 

Sample period with

Unit 1 only 

decowt~osed fish not included

Two adjacent sample periods combined
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Table F- 14 

1974 Impingement Data, Bowline Plant Units 1 and 2 

Date Flow 6 Striped White Atlantic American Other 
(1974) .(gal. x 10 ) Bass Perch Tomcod Shad Alosa spp.  

1/3-4 5-53.0 103 1277 2 34 749 

1/30-31" 454.8 95 466 6 0 7 

2/13-14 455.0 447 2101 10 0 2 

3/13-14 455.0 242 1967 2 0 2 

5/1-2* 455.0 105 166 0 0 22 

5/8-9 455.0 26 110 1 0 36 

5/15-16* 910.1 11 691 1 0 53 

5/03* 455.0 0 8 1 0 0 

6/5-6* 916.4 0 41 81 0 5 

6/12-13* 910.1 1 30 116 0 36 

6/19-20* 948.0 1 21 40 0 15 

6/26-27 872.2 6 105 576 0 25 

7/2-3 725.6 1 45 31 0 6 

7/10-11 891.1 5 4 712 0 7 

7/17-18 910.1 3 1 26 2 1 

7/24-25 872.2 15 10 42 19 47 

8/1-2 929.0 0 11 6 6 21 

8/7-8 872.2 10 13 18 6 51 

8/22-23 966.0 9 15 12 1 47 

8/28-29 1015.0 1 10 0 0 18 

9/4-5 966.0 15 21 4 3 136 

9/11-12 504.0 1 1 0 1 1 

9/18-19 927.4 14 27 12 5 70 

9/25-26 1121.3 1 5 4 0 8 

*Includes Units 1 and 2 

11/15-17 data for Unit 2 not included due to inconsistencies with plant 
operational logs 

t5/22/74 data for Unit 1 not included due to inconsistencies with plant 
operational logs 
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Table F- 15 

1973 Impingement Data, Danskammer Plant Units 1 and 2 

Date Flow 6 Striped White TAtlantic Ame rican Other 
(1973) (gal. x 10 ) Bass Perch Tomcod Shad Alosa spp.

1/4-5 

1/10-11 

1/17-18 

1/24-25 

1/30-2/1 

2/7-8 

2/14-15 

2/21-22 

2/27-28 

3 /6-7 

3/21-22 

4/3-4* 

4/18-19 

4/25 

5 /2-3 

5/16-17 

5/30-31 

6/13-14 

6/26-27 

7/10-11 

7 /24-25 

8/7-8 

8/21-22 

9/5-6 

9/18-19 

10/3-4 

10/17-18 

10/31-11/1 

11/15-16 

11/28-29 

12/11-12 

12/25-27

58.0 

59.2 

60.5 

58.8 

34.3 

60.0 

55.2 

36.7 

55.4 

57.4 

29.0 

59.6 

108.7 

42.2 

118.5 

121.2 

116.1 

121.2 

121.2 

121.0 

241.9 

121.0 

131.0 

121.0 

121.0 

131.0 

131.0 

108.4 

98.2 

65.5 

65.5 

32.8

0~ 

0 

0 

0 

0 

0 

1 

0 

0 

0 

0 

0 

0 

0 

1 

4 

4 

6 

3 

51 

20 

8 

26 

11 

44 

71 

148 

779 

123 

25 

26 

3

2 

8 

7 

3 

0 

0 

0 

0 

0 

4 

12 

80 

91 

163 

314 

389 

301 

197 

129 

1047 

395 

54 

218 

127 

283 

282 

492 

1252 

946 

93 

72 

11

164 

1143 

3648 

2610 

1324 

1511 

1025 

399 

441 

809 

576 

31 

1 

0 

2 

0 

44 

1 

1 

2 

6 

2 

0 

0 

1 

0 

1 

16 

1 

1 

9 

6

0 

0 

0 

0 
0 

0 

0 

0 

0 

0 

0 

3 

23 

56 

7 

85 

117 

51 

40 

91 

93 

979 

520 

363 

2922 

366 

2690 

996 

637 

28 

1 

0

Striped bass data not included because of inconsistencies in identification 
code numbers on data sheet
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Table F- 16 

1974 Impingement Data, Danskammer Plant Units 1 and 2 

Date Flow 6 Striped White Atlantic American - Other 
(1974) (gal. x 10 ) Bass Perch Tomcod Shad Alosa spp.  

1/8-9 95.8 7 23 275 0 0 

1/22-23 65.5 0 4 156 0 0 

2/5-6 98.3 2 1 2910 0 . 0 

2/19-20 65.5 0 1 253 0 0 

3/5-6 60.5 0 3 183 0 0 

3/25-26 60.5 0 4 6 0 2 

4/2-3 90.7 2 11 8 0 1 

4/15-16 42.8 0 96 1 0 2 

4/30-5/1 90.7 17 1528 5 0 133 

5/14-15 90.7 0 100 1 0 87 

5/21-22* 93.6 1 223 0 0 18 

5/28-29 90.7 11 302 0 0 54 

6/4-5 93.6 13 678 3 0 126 

6/11-12 121.0 9 214 0 0 40 
t 

6/18-19 95.4 21 305 16 0 36 

6/25-26 121.0 24 242 1 0 46.  

7/2-3 112.1 44 339 50 0 69 

7/9-10 121.1 18 72 1 0 5 

7/16-17 104.6 29 106 0 0 5 

7/23-24 123.1 63 98 1 1 23 

7/30-31 124.7 67 191 3 0 267 

8/6-7 103.3 24 65 0 6 23 

8/13-14 124.7 18 107 0 0 113 

8/20-21 88.8 26 127 4 , 0 58 

8/27-28 93.6 20 45 0 0 46 

9/3-4 95.8 16 52 00 44 

9/10-11-13 101.1 17 20 0 29 204 

9/17-18 121.0 20 75 0 4 128 

9/24-25 92.9 8 21 0 0 22 

*Decomposed fish not included 
tNo flow listed; flow estimate from plant logs 
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Table F- 17 

1973 Impingement Data, Danskammer Plant Units 3 and 4 

Date 1 Flow 6 1Striped 1 White Atlantic American Other 
(1973) J(gal. x 10 )JBass Perch jTomcod Shad IAl-yea spp.

1/4-5 

1/10-1l 

1/17-18 

1/24-25 

1/31-2/1* 

2/7-8 

2/14-15 

2/21-22 

2/27-28 

3/6-7 

3/21-22~ 

4/3-4 

4/18-19 

4 /25 

5/2-3 

5/16-17 

5/30-31 

6/13-14 

6 /26-27 

7/10-11t 

7/24-25 

8 /7-8 
8/21-22 

9/5-6 

9/18-19 

10/3-4 

10/17-18 

10/31-11/1 

11/15-16 

11/28-29 

12/11-12 

12/26-27

186.8 

190.8 

194.9 

189.5 

97.4 

132.1 

179.3 

127.9 

178.6 

187.4 

89.6 

191.3 

169.3 

65.1 

162.0 

254.1 

243.8 

321.6 

321.5 

321.6 

643.9 

295.1 

331.9 

322.0 

276.9 

202.3 

375.6 

348.4 

275.6 

245.8 

211.1 

211.1

3279 

10322 

7642 

40882 

8111 

.1451 

9040 

1729 

1334 

579 

51 

8 
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0 

1 

1 

25 

2 

3 

4 

19 
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2 

0 

1 

0 

0 

2 

0 

0 

2 

500

Sample 6 excluded because of decomposed samnle 
Does not include Morone in eith er striped bass or white 

Overflow due to vegetation, no sampling after period 6.
perch 

Total flow changed
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Table F- 18 

1974 Impingement Data, Danskammer Plant Units 3 and 4 

Date Flow 6 Striped White.. Atlantic American Other 
(1974) (gal. x 101) Bass. Perch Tomcod Shad Alosa spp.  

1/8-9 228.0 5 19 3664 0 0 

1/22-23 228.0 0 2 2393 0 0 

2/5-6 211.1 0 1 439 0 0 

2/19-20 211.1 0 0 245 00 

3/5-6 183.6 0 2 74 0 0 

3/25-26 194.8 .0 1 1 0 0 

4/2-3 194.8 0 11 1 0 0 

4/15-16 194.8 2 225 0 0 5 

4/30-5/1 194.8 3 286 0 0 17 

5/14-15 194.8 0 30 0 0 12 

5/21-22* 165.5 2 48 0 0 8 

5/28-29' 254.4 6 157 0 0 50 
t 6/4-5 207.3 5 146 0 0 28 

6/11-12 194.8 1 30 0 0 4 

6/18-19* 211.5 6 106 5 0 17 

6/25-26 1§4.9 7 60 5 0 27 

7/2-3 280.8 11. 53 3 0 9 

7/9-10 257.0 13 17 0 0 0 

7/16-17 272.2 12 28 2 5 3 

7/23-24 334.1 44 28 0 0 3 

7/30-31 344.5 26 48 .0 26 152 

8/6-7 334.1 11 21 3 9 41 

8/13-14 280.8 19 135 4 18 114 

8/20-21 334.1 34 243 8 25 268 

8/27-28 -341.0 14 30 1 46 293 

9/3-4 343.4 9 29 2 5 58 

9/10-11-13 341.0 19 40 0 7 142 

9/17-18 208.1 3 57 0 0 50 

9/24-25 264.8 5 9 0 13 105 

*No flow listed; flow estimated from plant logs 
tDecomposed fish not included
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Table F-19 

1974 Impingement Data, Roseton Units 1 and 2 

Date Vol. Flow 6 Striped White Atlantic Anierican Other 
(19 74) (gal. x 10 ) Bass Perch Tomcod Shad Alosa app._ 

7/2-3 614.5 3 2 35 0 0 

7/9-10 595.7 0 2 1 0 0 

7/16-17 614.5 0 0 2 2 27 

7/23-24 601.9 3 0 2 5 39 

7/30-31 614.5 2 2 3 1 17 

8/6-7 816.0 0 1 0 1 2 

8/13-14 320.5 1 24 5 1 2 

8/20-22-23 601.9 3 - 279 40 3 170 

8/27-28 614.5 1 171 17 1 63 

9/3-4 601.9 3 49 27 2 64 

9/17-18 601.9 2 99 8 4 60 

9/24-25 622.8 2 11 0 2 9

services group
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Table F-20 

1973 Impingement Data, Indian Point Unit 1 

Striped White American Other 
Date Bass Perch Tomcod Shad A~losa spp, 

1/ 1/73 0 6 2 0 0 
2 0 2 1 0 0 
3 0 2 3 0 0 
4 0 6 0 0 0 
5 0 1 8 0 0 
6 0 1 2 0 0 
7 0 0 0 0 0 
8 0 0 1 0 0 
9 0 0 0 0 0 
10 0 0 0 0 0 
11 0 0 1 0 0 
12 0 0 0 0 0 

5/ 8/73 3 600 0 1 0 
9 0 147 0 0 0 

10 0 262 0 0 0 
11 1 246 0 0 0 
12 0 119 0 0 0 
13 2 224 0 0 0 
14 0 57 0 0 0 
15 0 138 0 0 0 
16 0 44 0 0 0 
17 0 43 0 0 0 
18 0 62 1 0 0 
19 0 20 0 0 0 
20 0 28 0 0 0 
21 3 97 0 0 0 
22 0 35 2 0 0 
23 0 4 0 0 0 
24 0 8 1 0 0 
25 0 7 0 0 0 
26 0 11 0 0 0 
27 0 21 2 0 1 
28 0 7 0 0 0 
29 0 20 4 0 
30 0 12 4 0 2 
31 0 16 30 0 5 

6/ 1/73 0 22 5 0 3 
2 0 34 1 0 1 
3 6 .20 1 0 3 
4 2 29 0 0 0 
5 0 18 3 0 2 

10 0 23 0 0 0 
17 0 5 0 0 0 

7/ 8/73 0 0 0 0 0 
29 0 0 0 0 0 

8/ 5/73 0 1 0 0 0 
12 0 0 0 0 0 
19 0 2 0 0 0 

9/ 2/73 0 0 0 0 0 
16 0 0 0 0 0 

11/11/73 0 0 0 0 3 
18 3 21 0 0 60 
24 5 372 1 1 32 

12/ 2/73 2 44 0 0 38 
9 5 96 0 0 19 

16 18 280 1 0 14 
23 1 59 0 0 19 

1 30 9 121 384 0 0
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Table F-21

1974 Impingement Data, Indian Point 'Unit 1 

Striped White American Other 
Date Bass Perch Toeod Shad Aloaa spp.  

1/16/74 7 118 201 0 0 
17 1 44 149 0 0 
18 0 0 8 0 0 
19 0 3 11 0 0 
20 0 3 1 0 0 
21 0 9 3 0 0 
22 1 67 2 0 0 
23 0 132 0 0 0 
24 38 1208 3 0 0 
25 17 516 11 0 0 
26 5 947 0 0 0 
27 2 913 0 0 0 
28 1 114 2 0 0 
29 0 442 0 0 0 
30 2 206 1 0 0 
31 0 86 1 0 0 

2/ 1/74 3 313 1 0 0 
2 2 197 1 0 0 
3 0 2 1 0 0 
4 0 47 1 0 0 
5 0 11 1 0 0 
6 0 5 0 0 0 
7 1 16 0 0' 0 
8 4 210 0 0 0 
9 3 337 0 0 0 

10 7 97 2 0 0 
11 3 139 0 0 0 
12 5 175 1 0 0 
13 11. 793 1 0 0 
14 0 0 0 0 0 
15 1 508 1 0 0 
17 4 583 2 0 0 
18 2 316 2 0 0 
19 0 239 0 0 0 
20 1 145 0 0 0 
21 2 110 0 0 0 
22 4 529 0 0 0 
23 11 621 1 0 2 
24 5 214 0 0 0 
25 5 183 0 0 0 
26 0 235 0 0 0 
27 0 322 2 0 0 
28 2 338 0 0 0 

3/ 1/74 2 386 0 0 0 
2 0 90 1 0 0 
3 0 108 0 0 0 
4 0 91 0 0 0 
5 0 108 0 0 0 
6 1 66 0 0 0 
7 0 85 4 0 0 
8 1 49 1 0 0 
9 0 27 2 0 0 

10 0 9 0 0 0 
11 0 20 1 0 0 
12 0 7 0 00 
13 1 25 0 0 0 
14 0 19 0 0 C 
15 0 19 0 0 0 
16 0 48 0 0 0 
17 0 24 .0 0 0 
18 0 8 0 0 0 
19 71 2314 0 0 1 
20 9 192 0 0 0 
21 3 181 0 0 0 
22 3 89 0 0 1 
23 0 106 0 0 0 
24 1 73 0 0 0 
25 1 97 0 0 0 
26 2 132 0 0 0 
27 2 181 0 0 0 
28 9 307 0 0 0 
29 3 272 0 0 0 
30 1 127 0 0 0 
31 18 1222 0 0 0
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Table F-21 (Contd) 

Striped White American Other 
Date Bass Perch Tomcod Shad A 108a app.  

4/ 1/74 32 849 0 0 0 
2 89 1389 0 0 8 
3 18 462 0 0 0 
4 25 422 0 0 0 
5 14 728 0 0 0 
6 26 2961 0 0 0 
7 23 491 0 0 1 
8 30 646 0 0 0 
9 16 426 0 0 0 

10 2 239 0 0 1 
11 8 138 0 0 404 
12 2 73 0 0 0 
13 2 44 0 0 0 
14 0 81 0 0 0 
15 0 136 0 0 0 
16 1 91 0 0 0 
17 4 177 0 0 0 
18 6 154 1 0 0 
19 8 165 0 0 0 
20 3 76 0 0 0 
21 1 71 0 0 0 
22 5 60 0 0 0 
23 6 95 0 0 2 
24 5 50 0 0 3 
25 2 77 0 0 0 
26 3 36 0 0 3 
27 3 52 0 0 0 
28 4 190 0 0 4 
29 8 301 0 0 2 
30 3 219. 0 0 2 

5/ 1/74 6 276 0 0 7 
2 8 493 0 0 7 
3 3 227 0 0 4 
4 4 141 0 0 5 

23 2 148 78 0 10 
24 5 90 5 0 51 
25 0 58 11 0 25 
26 1 61 163 0 19 
27 1 79 83 0 35 
28 0 51 96 0 18 
29 2 75 32 0 19 
30 0 53 0 0 6 
31 1 33 1 0 4 

6/ 1/74 4 26 0 0 3 
2 1 35 8 0 13 
3 1 50 188 0 25 
4 2 114 1471 0 59 
5 1 139 2056 0 37 
6 2 127 110 0 40 
7 2 34 15 0 7 
8 0 41 22 0 7
9 0 21 7 0 8 

10 4 29 161 0 12 
11 1 52 259 0 10 
12 . 0 45 299 0 15 
13 0 53 763 0 24 
14 0 0 0 0 0 
15 1 17 239 0 16 
16 2 14 81 0 7 
17 2 28 261 0 20 
18 3 1 411 0 16 
19 0 44 261 0 24 
20 1 20 913 0 23 
21 2 18 1179 0 29 
22 6 48 5607 0 71 
23 8 31 8343 0 48 
24 0 22 920 0 12 
25 0 18 394 0 4 
26 2 10 1087 0 20 
27 0 22 1148 0 21 
28 3 40 656 0 22 
29 3 19 434 0 3 
30 4 1532 478 0 5 
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Table F-21 (Contd) 

Date) Striped White Atlantic American Other 
(1974) Bass Perch Tomcod Shad Aosa app.  

7/ 1/74 0 13 98 0 4 
2 3 '8 87 0 0 9 
3 1 23 722 0 8 
4 1 21 69 0 3 
5 3 39 116 0 3 
6 2 10 45 0 1 
7 0 0 0 .0 0 
8 1 11 168 0 4 
9 0 0 0 0 0 

10 0 0 0 0 0 
11 0 0 0 0 0 
12 1 8 10 0 . 6 
13 2 1 117 0 4 
14 1 9 103 0 1 
15 2 11 18 1 3 
16 2 2 10 2 3 
17 0 8 1 0 2 
18 2 2 37 3 1 
19 1 3 129 6 1 
20 2 4 231 2 1 
21 a 2 162 0 0 
22 3 4 49 0 6 
23 1 5 194 0 18 
24 3 6 229 5 28 
25 4 10 94 0 34 
26 5 4 33 0 4 
27 4 3 215 0 2 
28 2 1 120 0 7 
29 19 4 553 0 124 
30 5 4 222 2 21 
31 5 0 87 3 9 

8/ 1/74 2 5 12 3 9 
2 0 3 34 0 9 
3 3 4 81 0 5 
4 1 5 589 0 10 
5 1 4 874 4 6 
6 3 5 728 2 3 
7 5 9 2727 8 32 
8 6 4 1224 12 23 
9 5 4 618 3 8 

10 2 7 179 4 8 
11 5 5 536 0 16 
12 7, 8 232 1 27 
13 7 7 104 0 4 
14 2 5 9 1 5 
i5 3 3 5 0 6 
16 3 7 21 1 7 
17 1 6 195 8 5 
18 6 6 370 0 27 
19 8 4 220 0 12 
20 4 6 163 2 0 
21 8 5 173 1 0 
22 4 21 137 3 9 
23 1 2 46 6 3 
24 4 11 1638 1 15 
25 0 4 52 0 4 
26 1 4 95 07 
27 5 7 118 6 11 
28 1 2 21 1 0 
29 4 4 27 1 3 
30 1 3 8 1 7 
31 1 1 5 0 1 

9/ 1/74 1 3 27 1 1 
2 0 0 28 0 1 
3 2 3 81 3 1 
4 2 1 127 0 13 
5 3 3 82 3 6 
6 8 12 183 8 13 
7 1 21 72 8 21 
8 5 5 238 4 18 
9 7 34 815 16 32 

10 5 12 595 0 21 
11 8 28 636 12 47 
12 8 20 170 10 11 
13 4 10 135 2 9 
14 2 2 216 3 25 
15 2 17 279 5 15 
16 10 20 585 5 17 
17 12 21 236 4 24 
18 8 27 175 4 27 
19 4 8 30 1 4 
20 1 11 55 3 7 
21 3 11 38 2 7 
22 0 32 104 0 3 
23 3 51 45 1 17 
24 6 61 103 7 12 
25 1 21 21 0 7 
26 0 7 13 0 5 
27 2 2 1 1 1 
28 0 0 0 0 0 
29 0 1 0 1 2 
30 0 2 0 0 2
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Table F-22 

1973 Impingement Data, Indian Point Unit 2 

Striped White American Other 
Date Bass Perch Tomcod Shad A losa app.  

1/29/73 0 2 90 0 0 
30 5 25 710 0 0 
31 44 1163 171 0 0 

2/ 8/73 0 7 4 0 0 
9 2 6 11 0 0 

13 0 107 18 0 0 
14 10 1952 39 0 0 
15 17 1252 14 0 0 
16 13 1494 23 0 0 
17 10 428 125 1 0 
18 16 216 19 0 0 
19 6 108 27 0 0 
20 2 40 37 0 0 
22 16 707 473 0 0 
23 21 376 299 0 0 
26 6 136 48 0 0 
27 2 459 8 0 0 
28 15 2393 8 0 0 

3/ 1/73 30 1437 7 0 1 
2 13 911 8 0 0 
3 10 1683 9 0 0 
4 16 1161 17 0 1 
5 68 3932 10 0 2 
6 20 1004 1 0 2 
7 43 3566 46 0 1 
8 130 5746 15 1 2 
9 30 979 4 1 0 

10 10 1604 2 0 0 
11 12 1620 6 0 0 
12 1n 820 7 0 0 
13 4 401 7 0 0 
14 0 164 0 0 0 
15 2 285 5 0 0 
16 1 179 6 0 0 
17 3 181 2 0 0 
18 4 183 8 0 0 
19 2 1075 28 0 0 
20 0 60 15 0 0 
21 0 153 23 0 0 
22 2 123 8 0 0 
23 2 147 12 0 0 
24 1 177 20 0 0 
25 4 402 32 0 0 
26 2 47 14 0 0 
27 2 440 39 0 0 
28 41 923 15 0 0 
29 9 196 7 0 0 
30 23 1196 7 0 0 
31 9 359 13 0 0 _ _ 

4/ 1/73 25 1053 20 0 0 
2 65 1332 55 0 0 
3 101 .1081 48 0 0 
4 34 933 12 0 0 
5 11 600 7 0 0 
6 0 32 7 0 0 
7 8 232 9 0 0 
8 0 209 4 0 0 
9 1 259 2 0 0 

10 0 179 1 0 0 
11 6 492 4 0 0 
12 8 574 0 0 0 
13 3 712 4 0 0 
14 3 302 3 0 0 
15 0 160 0 0 0 
16 0 120 0 0 0 
17 0 274 0 0 0 
20 0 106 0 0 0 
21 0 72 0 0 0 
22 0 43 0 0 0 
25 5 1151 14 0 0 
26 21 2920 15 0 0 
27 125 10654 384 1 0 
28 0 937 3 0 0 
29 1 335 12 1 0 
30 1 178 5 0 0
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Table F-22 (Contd) 

Striped WJhite American Other 
Date Bass Perch Toncod Shad Aloaa app.  

5/ 1/73 0 409 1 0 0 
2 2 32 5 1 0 0 
3 0 561 1 0 0 
4 0 713 0 0 0 
6 0 223 0 0 0 
7 2 114 1 0 0 
8 0 102 0 0 0 
9 0 102 1 0 0 

10 0 101 1 0 0 
11 0 194 0 0 0 
12 0 1 1 0 1 
13 0 2 0 0 0 
14 0 11 0 0 0 
15 0 12 0 a 0 
16 0 4 0 0 0 
17 1 11 1 0 0 
18 3 51 2 0 0 
19 0 28 0 .0 1 
21 0 9 2 0 0 
22 0 14 1 0 0 
23 0 14 1 0 0 
24 0 7 1 0 0 
25 0 7 1 0 0 
26 0 12 2 0 0 
27 0 7 3 0 0 
28 0 2 6 0 1 
29 1 27 48 0 1 
30 0 17 57 0 1 
31 0 4 79 0 1 

6/ 1/73 0 11 77 0 2 
2 0 27 105 0 1 
3 1 24 63 0 0 
4 2 46 183 0 2 
5 3 57 196 0 4 
6 0 40 89 0 6 
7 1 69 17 0 1 
8 1 47 22 0 1 
9 1 31 3 0 0 

10 1 37 2 0 2 
11 0 32 5 0 0 
12 1 3 5 0 0 
13 0 0 1 0 0 
14 1 19 0 0 0 
15 0 20 0 0 1 
19 0 12 12 0 0 
20 2 25 10 0 1 
21 0 21 6 0 1 
22 1 17 2 0 0 
23 0 8 4 0 1 
24 0 5 1 0 1 
25 0 2 22 0 0 
27 6 19 4939 0 4 
28 3 26 1981 0 11 
29 0 12 82 0 1 
30 1 12 83 0 0 

7/ 1/73 1 20 57 0 0 
2 2 36 51 0 0 
3 0 9 6 0 0 
4 0 28 37 1 0 
5 1 9 8 0 2 
6 0 6 11 0 0 
7 0 4 8 0 0 
8 0 0 3 0 0 
9 0 1 4 0 0 

10 0 10 129 0 0 
11 1 9 4 0 0 
12 0 5 12 0 0 
13 0 2 51 0 2 
14 1 4 16 0 3 
15 0 1 153 07 
16 0 1 1291 0 13 
17 0 6 561 0 14 
18 0 10 1021 0 7 
19 1 13 1166 0 28 
20 0 4 599 0 35 
21 0 14 387 0 53 
22 2 11 103 0 42 
23 2 23 908 0 1 
24 1 18 211 0 0 
25 0 9 67 5 0 
26 2 16 5442 0 44 
27 0 26 153 0 23 
28 2 8 41 0 13 
29 0 22 62 0 18 
30 7 24 .20 0 4 
31 5 32 34 061
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Table F-22 (Gontd) 
Striped White American Other 

Date Bass Perch Tomcod Shad Alosa OPP.  

8/ 1/73 17 31 34 0 0 
2 27 144 820 1 
3 22 89 23 0 4 
4 11 118 18 0 8 
5 35 510 47 0 4 
6 2 9 40 0 68 
7 0 7 78 0 35 
8 10 62 39 0 7 
9 11 68 37 0 0 

10 5 33 19 0 10 
11 2 10 13 0 0 
12 10 122 194 0 0 
13 4 33 40 0 1 
14 12 49 98 0 2 
15 1 43 85 0 55 
16 3 43 84 0 34 
17 13 146 84 0 97 
18 9 186 71 0 56 
19 1 98 70 0 41 
20 5 139 185 0 59 
21 4 82 164 0 70 

22 1 42 83 0 10 
23 2 26 438 0 1 
24 0 18 68 0 8 
25 0 19 48 02 

26 4 41 419 0 1 
271 14 161 0 5 

28 1 16 151 0 5 
29 5 31 74 0 5 
30 4 22 284 0 1 
31 1 26 150 0 3 

9/ 1/73 1 38 98 .06 
25 .29 75 0 5 

3 2 21 84 0 4 
4 0 14 92 0 0 
5 1 12 41 1 7 
6 0 3 15 0 2 
7 2 2 6 0 1 
8 0 3 7 0 1 
9 0 2 4 0 0 

10 0 0 6 0 1 
11 0 1 0 0 1 
12 1 0 0 0 0 
20 0 12 0 0 0 
21 0 3 1 0 3 
22 1 3 0 0 1 
23 1 5 0 0 7 
24 2 5 0 0 4 
25 1 6 0 0 14 
26 0 0 0 0 3 
27 1 14 0 0 2 
28 2 36 0 0 7 
29 1 7 0 0 4 
30 0 3 0 0 1 

10/ 1/73 0 5 0 0 4 
2 0 0 0 0 0 
3 0 2 0 0 5 
4 0 1 0 0 5 
5 0 0 0 0 1 
6 0 0 0 0 0 
7 0 4 0 0 2 
8 1 1 0 0 0 
9 0 0 0 0 0 

10 0 0 0 0 1 
11 0 1 0 0 1 
12 0 1 0 0 5 
13 0 0 0 0 7 
14 0 1 0 0 10 
15 0 1 0 0 15 
16 2 2 1 0 17 
17 0 0 0 0 0 
18 2 1 0 0 2 
19 1 0 0 0 3 
20 0 1 0 0 1 
23 0 0 0 0 0
24 0 0 0. 0 5 
25 0 2 0 0 5 
26 1 2 0 0 8 
27 2 0 0 0 7 
28 2 6 0 0 9 
29 0 5 0 0 18 
30 2 3 0 0 2 
31 1 4 0 0 1
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Table F-ZZ (Gontd)

F-44 services group

Striped White American Other 
Date Bass Perch Tomcod Shad Alosa app.  

11/ 1/73 0 0 0 0 2 
3 3 2 0 0 10 
5 2 7 0 0 2 
6 1 2 0 1 12 
7 10 9 0 0 15 
8 7 3 0 0. 6 
9 2 5 0 .0 9 

10 7 1 0 0 20 
11 8 9 0 2 15 
12 7 57 0 0 48 
13 25 246 3 1 257 
18 8 18 0 0 14 
1.9 3 4 0 0 16 
20 4 13 0 0 17 
21 2 18 0 0 19 
23 0 3 0 0 4 
24 3 12 0 0 16 
25 4 16 0 0 15 
26 8 72 0 0 18 
27 0 11 0 0 3 
28 0 51 0 0 11 
29 3 41 0 0 7 
30 6 41 0 0 7 

12/ 1/73 4 42 0 0 12 
2 5 34 0 0 11 
3 2 51 0 0 8 
4 1 39 0 0 14 
5 2 28 0 0 12 
6 4 15 0 0 5 
7 3 35 0 0 9 
8 2 42 0 0 10 
9 5 114 0 0 9 

10 0 80 0 0 4 
11 22 315 3 1 45 
12 8 177 0 0 31 
13 10 127 1 0 17 
14 7 167 0 0 10 
15 8 162 0 0 12 
16 7 84 0 0 6 
20 6 83 1 0 1 
21 1 86 0 0 0 
22 2 36 2 0 0 
29 1 45 1 0 0
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Table F-23 

19.74 Impingement Data, Indian Point Unit 2 

Striped White American Other 
Date Bass Perch Tomcod Shad Alosa app.  

1/20/74 0 29 0 0 0 
22 0 51 0 0 0 
23 4 54 0 0 0 
24 6 181 0 0 1 
25 54 1508 8 0 0 
26 18 7487 10 0 .1 
27 87 64 38 0 0 0 
28 31 3085 2 0 0 
29 7 1222 4 0 0 
30 2 56 1 0 0 
31 17 2048 1 0 0 

2/ 1/74 3 106 3 0 0 
2 1 54 0 0 0 
3 1 36 0 0 0 
4. 4 22 0 0 0 
5 0 20 2 0 0 

65 127 2 0 0 
21 823 1 0 0 

8 43 2288 0 0 0 
9 40 2125 0 0 0 
10 25 434 0 0 0 
11 33 666 0 0 0 
12 24. 650 1 0 0 
13 17 370 0 0 0 
14 9 603 0 0 0 
15 5 785 0 0 0 
16 8 604 0 0 0 
17 8 2115 0 0 0 
18 31 160. 0 0 0 
19 31 2359 0 0 0 
20 9 1043 0 0 4 
21 25 1656 0 0 7 
22 71 4464 0 0 6 

3113/74 0 79 1 0 0 
14 1 110 1 0 0 
15 0 185 0 0 0 
16 3 394. 0 0 0 
17 4 646 0 0 0 
18 1 397 1 0 0 
19 7 1698 0 0 1 
20 6 380 0 0 0 
21 18 1810 0 0 0 
22 12 660 0 0 1 
23 33 4919 0 0 0 
24 44 4156 0 0 2 
25 13 1813 0 0 1 
26 53 9600 0 0 0 
27 15 2247 0 0 1 
28 10 2344 1 0 0 
29 3 2335 0 0 0 
30 6 2451 0 0 1 
31 24 2763 0 0 0 

4/ 1/74 6 606 0 0 0 
2 60 3825 0 0 0 
3 51 3196 0 0 4 

69 5649 0 0 0 
5 40 3303 0 0 0 
6 45 5060 0 0 3 
7 3 2217 0 0 0 
8 13 4142 0 0 0 
9 42 11631 1 0 1 
10 9 1622 0 0 0 
11 5 1007 0 0 0 
12 0 2725 0 0 0 
13 4 1928 0 0 0 
14 2 772 3 0 1 
15 0 997 0 0 0 
16 0 943 0 0 0 
17 0 2008 0 0 0 
18 0 2703 0 0 0 
19 0 1515 0 0 0 
20 0 240 0 0 0 
21 1 244 0 0 0 
22 1 86 0 0 1 
23 2 224 0 0 0 
24 2 509 0 0 3 
25 1 388 0 0 4 
26 1 309 0 0 23 
27 4 1499 0 0 46 
28 7 2270 0 0 54 
29 7 3796 0 0 80 
30 23 5333 1 0 127
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Table F-23 (Cofltd)Ote 
Striped WieAeia te 

Date Bass Perch Tomcod Shad Alosa spp.  

5/ 1/74 17 322 0 0 54 

2 132 13709 0 0 150 
3 120 6349 0 0 70 
4 1 114 0 0 2 
5 14 998 0 0 13 
6 22 2043 0 0 56 
7 36 1640 1 0 205 

8 168 4833 11 0 491 
9 17 2502 4 0 72 

10 31 6571 4 0 184 
11 0 479 5 0 7 

12 0 83 1 0 1 
13 1. 277 1 0 1 
14 0 72 2 0 4 

15 1 71 0 0 1 
16 0 70 0 0 0 
17 1 169 2 0 6 
18 2 56 1 0 2 

19 5 895 24 0 10 
20 60 1855 109 0 15 
21 40 1519 320 0 26 

22 105 1466 1078 0 37 

23 18 2025 434 0 25 
24 27 1889 1370 0 84 
25 21 1727 1998 0 155 
26 17 1124 2763 0 69 

27 19 1051 1118 0 76 
28 10 762 1461 0 68 
29 15 662 404 0 47 

30 6 652 418 0 33 

31 6 512 1295 0 18 

6/ 1/74 16 1178 2110 0 54 
2 44 1887 4782 0 82 

3 44 1771 9293 0 114 
4 23 316 1363 0 28 
5 2 103 735 0 12 

6 5 149 1238 0 24 
7 7 192 1640 65 
8 2 287 4687 0 52 
9 6 242 2314 0 47 

10 7 146 1045 0 51 

11 6 115 3643 0 46 
12 1 98 4658 0 58 
13 2 54 1730 0 25 
14 2 105 18235 0 56 
15 0 6 402 0 3 
16 0 7 72 1 2 
17 5 53 4702 2 50 
18 2 22 2064 0 39 
19 12 117 5357 1 77 
20 6 74 3492 0 29 
21 2 17 2686 1 13 
22 0 38 6917 0 40 
23 0 49 3398 0 37 

24 2 35 3048 0 18 

25 3 49 6631 0 8 

26 3 24 3096 0 11 

27 4 56 2240 0 8 

28 1 109 4893 0 11 
29 0 55 2825 0 19 

30 0 80 3652 0 11 

7/ 1 1 56 548 0 6 
2 1 130 1010 0 2 
3 6 75 1412 0 6 
4 4 30 7104 0 6 
5 5 10 2189 0 1 
6 7 .11 1064 0 5 
7 3 55 680 0 15 
8 8 16 1646 0 8 
9 15 25 1348 0 6 
10 9 7 407 0 0 
11 7 7 193 0 3 
12 4 10 3297 0 4 
13 4 7 14527 0 4 
14 4 10 5588 0 0 
15 2 15 1148 0 3 
16 4 8 293 0 2 
17 3 8 248 0 0 
18 10 4 749 0 2 
19 7 4 9624 0 5 
20 8 22 5899 0 2 
21 14 38 2661 0 2 
22 9 25 442 0 4 
23 2828 263 0 0 
24 19 50 2070 0 1 1
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Table F-23 (Contd) 

Date Striped White Atlantic American Other 
(1974) Bass Perch Tomcod Shad Alosa app.  

7/25/74 15 56 929 0 1 

26 40 13 2806 0 1 

27 4 17 2152 0 0 

28 7 10 2933 0 0 

29 22 8 1028 0 0 

30 42 8 851 0 1 

31 1 0 5 0 0 

8/ 1/74 15 10 788 13 7 
2 21 9 2878 9 18 

3 19 4 1305 0 5 

.4 24 13 11422 0 30 

5 4 3 470 2 1 

6 1 0 521 0 0 

7 25 21 1996 21 21 

8 44 53 6266 54 1 00 

9 26 30 4038 22 16 

10 4 7 461 5 8 
11 11 19 555 16 15 

12 52 71 3011 12 95 

13 33 ill 1840 0 5 

14 22 43 535 9 17 

15 8 30 354 2 9 

16 56 61 864 19 24 

17 13 27 3113 15 26 

18 15 22 4594 10 42 

19 14 19 2441 0 5 

20 14 37 1636 0 15 

21 28 94 2068 0 43 

22 32 123 681 1 28 

23 42 66 1440 11 25 

24 20 53 241 7 52 

25 7 69 535 8 15 

26 9 91 874 1 29 
27 9 75 620 9 43 
28 3 16 113 3 4 

29 1 19 297 2 4 
30 11 13 53 4 10 

31 5 15 277 1 15 

9/ 1/74 5 16 312 4 9 

2 21 41 963 17 31 

3 6 40 916 12 22 
4 27 68 1125 15 37 
5 37 103 2308 28 72 

6 17 80 661 18 29 

7 11 55 652 2 10 

8 4 32 767 25 

9 3 31 487 2 0 
10 2 43 345 2 8 

11 19 200 1312 4 24 
12 24 117 1971 1 31 

13 11 78 1559 3 19 

14 11 33 1762 2 22 

15 47 150 2812 15 34 
16 26 139 4492 15 39 

17 23 115 1890 8 16 
18 26 204 5294 15 46 

19 19 90 2739 12 27 

20 15 178 2211 11 34 
21 18 198 2462 13 34 
22 19 459 318 2 14 

23 11 217 202 5 19 

24 4 117 74 2 13 
25 2 55 72 1 8 

26 3 28 0 0 5 
27 6 153 47 7 13 

28 4 32 40 1 7 
29 0 26 15 1 7 

30 6 406 11 6 15
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Table F-24 

1974 Impingement Data, Indian Point Unit 3 

Date Striped White Atlantic Amearican Other 
(1 974) Be.. Perch Tomecod Shad AZOsa Opp.  

7/ 1/74 00 0 0 0 
2 0 0 0 0 0 
3 0 8 0 0 0 
4 0 0 0 0 0 
5 0 0 0 0 0 
6 0 0 0 a 0 
7 0 0 0 0 0 
8 0 0 0 0 0 
9 0 0 0 0 0 

10 0 0 0 0 a 
11 0 0 0 0 0 
1 2 0 0 0 0 0 
13 0 0 0 0 0 
14 0 0 0 0 0 
15 0 0 0 0 0 

1 6 0 0 0 0 0 
17 0 0 0 0 0 
1i8 1. 7 0 0 
19 1 2 1045 0 1 
20 4 4 284 0 1 
21 3 3 11i23 0 1 
22 23 261 0 1 
23 2 1 146 0 9 

14 0 0 0 0 0 
25 0 0 0 0 0 

26 0 0 0 0 0 
27 0 0 0 0 0 
28 0 0 0 0 0 
'9 0 0 (3 0 0 
30 0 0 0 0 0 
31 0 0 0 0 0 

8/ 1/74 0 II 0 0 0 
2 0 0 0 0 0 
3 0 0 0 0 0 
4 00 0 0 0 
5 0 0 0 0 
6 0 0 0 0 0 
7 10 12 0 0 
9 0 230 0 6 
9 0 0 29 3) 0 

10 4 1 67 0 0 
11 1 1 36 0 3 
12 0, 0 20 0 0 
13 0 0 4 0 0 
14 0 0 0 0 0 
1 5 0 0 0 0 0 
16 0 0 0 0 0 
17 0 0 0 00 
1 8 0 0 0 0 0 
19 0 0 0 0 0 
2 0 07 0 0 0 0 
2 1 n 0 '2 0 0 

220 0 0 0 0 
23 0 '7 0 0 

140 0 0 0 0) 
25 0 0 0 0 0 
26 0 0 0 0 0 
27 0 0 0 0 
28 0 0 0 0 0 
29 0 0 0 0 0 
30 00 0 0 0 
31 0 0 0 0 0 

'41 1174 0 ) 0 0 
2 0 0 0 0 0 
j 0 0 0 0 0 
4 1 0 16 0 1 
5 2 1 30 2 0 
6 1 2 21 1 0 
7 0 3 23 0 1 
8 11 15 00 
9 1 2 Ua 0 0 

10 20 20 0 0 
I1 0 0 0 0 0 
1 2 0 0 0 0 0 
13 0 0 0 00 
14 0 0 0 0 0 
10 5 0 0 0 0 
16 0 0 0 0 
1 7 1~0 I 0 0 
1 8 0 0 0 0 0 
1 9 0 0) n 0 
20) 0 0 0 0 0 
21 0 0 0) 0 0 
22 0 0 0 0 
23 0 0 0 00 
24 0 01 0 0 0 
25 0 0 0 0 0 
26 0 0 0 0 0 
27 0 0 0 0 0 
2 8 0 0 0 0 0 
29 0 0 0 0 0 
30 0) 0 0 0 0
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Table F-25 

Sampling and Plant Operation Data for January-June 1973

Table F-26 

Sampling and Plant Operation Data for July 1973-June 1974

Jul-Sep 1973 Oct-Dec 1973 Jan-Mar 1974 Apr-Jun 1974 

No. of No. of Volume No. of No. of Volume No. of No. of Volume No. of No. of Volume 
Operating Sample Pumped Operating Sample Pumped Operating Sample Pumped Operating Sample Pumsped 

Plant Unit Days Days a 106 g Days Days . 106 g Days Days xo0 g Days Days s 106 

Bowlise 1 and 2* 92 8 45,000.53 90 6 44,324.l4* 85 4 38,394.02 52.5 8 45,008.540 

Lovett 1 and 2 77 6 4,878.28 35 2 1,593.92 59 3 4,220.68 a 

3 90 6 5,443.20 89 6 5,356.26 37 . 2 2,176.65 0 0 0 

4 92 6 13,715.19 78 4 11,541.32 64 0 9,081.92 91 9 13,208.14 

5 85 5 14,411.40 83 5 13,728.60 81 4 13,265.60 91 11 15,393.09 

Indian Point 1** 7 7 7,554.67 8 8 11,265.55 73 73 21,813.00 73 73 29,820.39 

2** 85 85 57,003.26 71 71 25,139.23 52 52 16,811.13 91 91 73,827.22 

Daoskaomer 1 and 2 91 6 11,085.49 90 7 7,620.48 92 6 5,746.86 92 10 8,178.92 

3 and 4 92 6 30,172.86 92 7 20,979.20 90 6 18,038.12 91 10 16,865.30 1 

*Bowline Unit 2 began operating Apri1 1974.  

**Impingement is mnitored every day at Indias Point; therefore. number of operating days -number of sample day:.  

tEstimate for Lovett Units 1 asd 2 for January-Jane 1974.  
Includes data from Bow.line Unit 1 olv. Plow data for the following units aod days are unavailable doe to eqaipment failure; flow assumed at 
maximum rates: 

Bowline Units 1 asd 2 9/1-4/73 
lMaximumx flow, 553,000,000 gpd 10/6-9/73 

11/8-21/ 73 
12/23-26/73 

1Bowline Units 1 and 3 operated a different number of days; therefore: 

No. of operating days - avg of each unit operation 

N-No. of Unit-l days and No. of Unit-2 days 
2

F-49 
services group

Jan-Mar 1973 Apr-Jun 1973 

No. of No. of Volume No. of No. of Volume 
Operating Sample Pumped Operating Sample Pumped 

Plant Unit Days Days x 106 g Days Days x 106 g 

Bowline 1 and 2 68 9 31,356.14** 90 9 41,084.40** 

Lovett 1 and 2 78 8 4,311.26 63 5 3,460.97 

3 85 10 4,924.24 38 3 1,971.90 

4 89 11 13,216.94 89 7 13,212.77 

590 8 15,552.00 91 7 15,714.00 

Indian Point 1* 12 12 5.298.12 31 31 12,238.85 

2* 49 49 18,026.21 81 81 27,231.12 

Danskammer 1 and 2 90 11 5,132.90 91 8 10,092.60 

3 and 4 90 11 17,273.52 91 8 22,927.08 

*Impingement is monitored every day at Indian Point; therefore, number of operating days 
number of sample days.  

**Includes data from Bowline Unit I only.
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Table F-27 

and Plant Operation Data for July-September 1974 

No. of No. of Volume 
Operating Sample Pumped 

Plant Unit Days Days x 106 g 

Bowline 1 and 2 92 12 86,455.72 

Lovett 1 and 2 20 3 927.80 

3 26 2 1,132.24 

4 91 13 13,196.56 

5 92 13 15,503.40 

Indian Point l** 92 92 38,069.42 

2* 92 92 95,455.15 

3** 

Roseton 1 and 2 56 7 25,439.00 

Danskammer 1 and 2 92 13 9,111.84 

3 and 4 92 13 27,439.70

*Not available.  

**Impingement is monitored every day at Indian Point; 
therefore, number of operating days = number of sample days.  

Table F-28 

Striped Bass Impingement Estimates for January-June 1973 

Jan-Mar 1973 Apr-Jun 1973 Total 

Plant Unit No. Impinged ± SE No. Impinged ± SE No. Impinged ± SE 

Bowline 1 and 2 4,055 ± 906 2,565 ± 739 6,620 ± 1,169 

Plant Total 4,055 ± 906 2.565 ± 739 6,620 ± 1,169 

Lovett l and 2 12 ± 10 0 ± 0 12 ± 10 

3 101 ± 53 0 ± 0 101 ± 53 

4 292 ± 73 187 ± 143 479 ± 161 

5 700 ± 178 989 ± 546 1,689 ± 574 

Plant Total 1,105 ± 200 1,176 ± 569 2,281 ± 599 

Indian Point 1* 0 783 783 

2* 17 452 469 

Plant Total 17 1,235 1,252 

Danakammer I and 2 9 ± 8 225 ± 59 234 ± 60 

3 and 4 39 ± 30 385 ± 185 424 ± 187 

Plant Total 48 ± 31 610 ± 194 658 ± 196 

Multiplant Total 5,225 ± 928 5,586 ± 950 10,811 ± 1,328 

Post 1972 Plant Total** 4,072 ± 906 3,017 ± 739 7,089 ± 1,169

*Impingement is monitored every day at Indian P 
days = number of sample days.  

**Bowline Units 1 and 2 and Indian Point Unit 2.

oint; therefore, number of operating
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Table F-29 

White Perch Impingement Estimates for January-June 1973

*Impingement is monitored every day at Indian Point; therefore, 
days = number of sample days.  

**Bowline Units 1 and 2 and Indian Point Unit 2.

number of operating

Table F-30 

Atlantic Tomcod Impingement Estimates for January-June 19'73 

Jan-Mar 1973 Apr-Jun 1973 Total 

Plant Unit No. Impinged ± SE No. Impinged ± SE No. Impinged i SE 

Bowline 1 and 2 11,963 ± 3,707 813 ± 192 12,776 ± 3,712 

Plant Total 11,963 ± 3,707 813 ± 192 12,776 ± 3,712 

Lovett l and 2 232 : 77 0 ± 0 232 ± 77 

3 720 ± 382 52 ± 57 772 ± 386 

4 22,110 ± 7,792 37 ± 37 22,147 ± 7,792 

5 77,232 ± 23,334 585 ± 296 77,817 ± 23,336 

Plant Total 100,294 ± 24,604 674 ± 304 100,968 ± 24,606 

Indian Point 1* 18 2,618 2,636 

2* 54 8,738 8,792 

Plant Total 72 11,356 11,428 

Danskammer 1 and 2 123,140 ± 24,932 998 ± 554 124,138 ± 24,938 

3 and 4 831,232 ±.283,507 544 ± 254 831,776 ± 283,507

Plant Total 954,372 ± 284,601 1,542 ± 609 995,914 ± 284,601 

Multiplant Total 1,066,701 ± 285,687 14,385 ± 707 1,081,086 ± 285,687 

Post 1972 Plant Total** 12,017 ± 3,707 9,551 ± 192 21,568 ± 3,712

*Impingement is monitored every day at Indian 
days -number of sample days.  

**Bowline Units 1 and 2 and Indian Point Unit

Point; therefore, number of operating

F-5 1 
services group

Jan-Mar 1973 Apr-Jun 1973 Total 

Plant Unit No. Impinged i SE No. Impinged i SE No. Impinged ± SE 

Bowline 1 and 2 40,822 ± 8,573 30,607 ± 7,941 71,429 ± 11,686 

Plant Total 40,822 t 8,573 30,607 ± 7,941 71,429 1 11,686 

Lovett Iland 2 128 ± 51 0 ± 0 128±1 51 

3 683 t 194 209 ± 105 892 ± 221 

4 5,949 ± 2,030 2,433 ± 526 8,382 ± 2,097 

5 9,405 ± 2,739 13,614 ± 6,059 23,019 ± 6,649 

Plant Total 16,165 ± 3,415 16,256 ± 6,083 32,421 ± 6,976 

Indian Point 1* 18 45,905 45,923 

2* 2,379 28,703 31,082 

Plant Total 2,397 74,608 77,005 

Danskammer 1 and 2 325 ± 109 20,764 ± 3,088 21,089 ± 3,090 

3 and 4 394 ± 85 7,520 ± 1,715 7,914 ± 1,717 

Plant Total 719 ± 138 28,289 ± 3,532 29,003 ± 3,535 

Multiplant Total 60,103 ± 9,229 149,755 ± 10,608 209,858 ± 14,061 

Post 1972 Plant Total** 43,201 ± 8,573 59,310 ± 7,941 102,511 ± 11,686
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Table F-31 

American Shad Impingement Estimates for January-June 1973 

Jan-Mar 1973 Apr-Jun 1973 Total 

Plant Unit No. Impinged ± SE No. Impinged ±SE No. Impinged ± SE 

Bowline l and 2 0 ± 0 13 ±9 13 ± 9 

Plant Total 0 ± 0 13 ±9 13 ± 9 

Lovett 1land 2 0 ± 0 0 ±0 0± 0 

3 0± 0 0±0 0± 0 

4 0± 0 0±0 0± 0 

5 37 ± 32 0 ±0 37 a32 

Plant Total 37 ± 32 0±0 37±32 

Indian Point 1* 0 6 6 

2* 3 13 16 

Plant Total 39 2 

Danakammer l and 2 0 ± 0 0 ±0 0± 0 

3 and 4 0 ± 0 0±t0 0± 0 

Plant Total 0 ± 0 0 ±0 0± 0 

Multiplant Total 40 ± 32 32 ± 9 72 ± 33 

Post 1972 Plant Total** 3 ± 0 26 ± 9 29 ± 9 

*Impingement is monitored every day at Indian Point; therefore, number of operating 
days = number of sample days.  

**Bowline Units 1 and 2 and Indian Point Unit 2.  

Table F-32 

Other Alosa spp. Impingement Estimates for January-June 1973 

Jan-Mar 1973 Apr-Jun 1973 Total 

Plant Unit No. impinged ±SE No. Impinged ± SE No. Impinged ± SE 

Bowline l and 2 79 1 16 292 ± 71 371 ± 73 

Plant Total 79 ± 16 292 ± 71 371 ± 73 

Lovett 1land 2 0±0 0 ± 0 0± 0 

3 0±0 0± 0 0± 0 

4 34±23 112± 45 146± 51 

5 25 ± 15 390 ± I11 415 ± 113 

Plant Total 59 ± 27 502 ± 120 561 ± 123 

Indian Point 1* 0 8 8 

2* 15 38 53 

Plant Total T5 6 61 

Danskarssner 1 and 2 0 ± 0 4,767 ± 1,168 4,767 ± 1,368 

3 and 4 20 ± 15 994 ± 381 1,014 ± 381 

Plant Total 20 ± 15 5,761 t 1,229 5,781 ± 1,229 

Multiplant Total 173 ± 35 6,601 ± 1,236 6,774 ± 1,237 

Post 1972 Plant Total** 94 ± 16 330 ± 71 424 ± 73 

*Impingement is mooitcred every day at Indian Point; therefore, number of operating 
days = number of sample days.  

**Bowline Units 1 and 2 and Indian Point Unit 2.
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\Q4 
Table F-33 

Striped Bass Impingement Estimates for 

July 1973-June 1974 

Jul-Sep 1973 Oct-Dec 1973 Jan-Mar 1974 Apr-Jun 1974 Total 

Plant Unit No. Impinged ± SE No. Impinged ± SE No. Impinged ± SE No. Impinged ± SE No. Impinged ± SE 

Bowline 1 and 2* 449 ± 1464 1,635 ± l,353f 17,756 ± 7,328 1,140 ± 674 20,981 A 7,484 

Plant Total 449 ± 146 1,635 ± 1,353 17,756 ± 7,328 1,140 ± 679 20,981 ± 7,484 

Lovett 1land 2 25 ± 15 0±1 0 0 ± 0tt 25 ± 15 

3 51 ± 29 59 ± 42 0±1 0 0 ± 0 110 ± 51 

4 153±1 88 512 ± 179 No Data 167 ± 56 832 ± 207 

5 1,139 ± 612 1,668 ± 551 4,223 ± 1,230 1,364 ± 678 8,404 ± 1,628 

Plant Total 1,368 ± 620 2,239 ± 581 4,233 ± 1,230 1,531 ± 680 9,371 ± 1,642 

Indian Point l** 0 39 278 .440 757 

2* 272 228 1,065 1,517 3,082 

Plant Total 272 267 1,343 1,957 3,839 

Danakammer l and 2 2,070 ± 770 14,167 ± 8,616 116 ± 90 862 ± 217 17,215 ± 8,654 

3 and 4 1,996 ± 725 2,916 ± 875 72 ± 71 269 ± 67 5,253 ± 1,141 

Plant Total 4,066 ± 1,058 17,083 ± 8,660 188 ± 115 1,131 1 227 22,468 ± 8,729 

Multiplant Total 6,155 ± 1,234 21,224 ± 8,784 23,521 ± 7,431 5,759 ± 988 56,659 ± 11,615 

Post 1972 Plant Total't 721 ± 146 1,863 .± 1,353 18,821 ± 7,328 2,657 ± 679 24,063 1 7,484 

*Bowline Unit 2 began operating April 1974.  

**Impingement is monitored every day at Indian Point; therefore, number of operating days = number of sample days.  
t 
Estimste for Lovett Units 1 and 2 is for January-June 1974.  

tFlow data for the following units and days are unavailable due to equipment failure; flow assumed at maximum rates: 

Bowline Units 1 and 2 9/1-4/73 
Maximum flow, 553,000,000 gpd 10/6-9/73 

11/8-21/73 
12/23-26/73 

hBowiine Units 1 and 3 operated a different number of days; therefore: 

No of operating days = avg of each unit operation 

N=No. of Unit-l days and No. of Unit-2 days 
2 

tt Bline Units 1 and 2 and Indian Point Unit 2.
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Table F- 34 

White Perch Impingement Estimates for 
July 1973-June 1974 

Jul-Sep 1973 Oct-Dec 1973 Jan-Mar 1974 Apr-Jun 1974 Total 

Plant Unit No. Impinged ± SE No. Impinged ± SE No. Impinged ± SE No. Impinged ± SE No. Impinged ± SE 

Bowline 1 and 2* 3,338 ± 1,977+ 20,549 ± 22,54lf 116,335 ± 32,656 8,908 ± 3,813 149,130 ± 39,901 

Plant Total 3,338± 1,977 20,549 ± 22,541 116,335 ± 32,656 8,0 t 3,813 149,130 ± 39,901 

Lovett Iland 2 74 ± 36 0 ± 0 0 ± 0~ 74 ± 36 

3 204 ± 31 605 ± 354 18 ± 18 0± 0 827 ± 356 

4 1,162 ± 492 1,923 ± 1,012 No Data 4,019 ±1,743 7,104 ± 2,075 

5 5,040 ± 3,311 20,259 ± 9,529 27,227 ±12,926 17,817 ±7,108 70,343 ± 17,871 

Plant Total 6,480 ± 3,348 22,787 ± 9,589 27,245 ±12,926 21,836 ±7,319 38,348 ± 17,995 

Indian Point l** 3 993 17,983 11,932 30,911 

2** 2,877 2,512 84,123 137,558 227,070 

Plant Total 2,880 3,505 102,106 149,490 257,981 

Danskammer 1 and 2 27,481 ± 13,608 37,955 ± 13,808 464 ± 277 32,525 ± 12,181 98,425 ± 22,897 

3 and 4 10,216 ± 4,379 6,235 ± 1,348 359 ± 253 9,233 ± 2,437 26,043 ± 5,196 

Plant Total 37,697 ± 14,295, 44,190 ± 13,874 823 ± 375 41,758 ± 12,422 124,468 ± 23,479 

Multiplant Total 50,395 ± 14,814 91,031 ± 28,136 246,509 ± 35,123 221,922 ± 14,914 609,927 ± 49,671 

Post 1972 Plant Total tt 6,215 ± 1,977 23,061 ± 22,541 200,458 ± 32,656 146,466 ± 3,813 376,200 ± 39,901 

*Bowline Unit 2 began operating April 1974.  

**Impingement is monitored every day at Indian Point; therefore, number of operating days = number of sample days.  

tEstimate for Lovett Units 1 and 2 is for January-June 1974.  
t
Flow data for the following units and days are unavailable due to equipment failure; flow assumed at maximum rates: 

Bowline Units 1 and 2 9/1-4/73 
Maximum flow, 553,000,000 gpd 10/6-9/73 

11/8-21/73 
12/23-26/73 

.Bowline Units 1 and 3 operated a different number of days; therefore: 

No of operating days = avg of each unit operation 

N=No. of Unit-i days and No. of Unit-2 days 
N- 2 

ttBowline Units 1 and 2 and Indian Point Unit 2.
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Table F-35 

Atlantic Tomcod Impingement Estimates for 
July 1973-June 1974 

Jul-Sep 1973 Oct-Dec 1973 Jan-Mar 1974 Apr-Jun 1974 Total 

Plart U nit No. Impinged ± SE No. Impinged ± SE No. Impinged ± SE No. Impinged ± SE No. Impinged ±SE 

Bowline 1 and 2* 1,038 ± 70l9t 25 ± 20t 400 ±t 171 6,202 ± 3,198f 7,665 ± 3,280 

Plant Total 1,038 ± 09. 25 ± 20 40O0 ± 171 6,202 ± 3,198 7,665 ± 3,280 

Lovett 1land 2 0± 0 0 ± 0 0 ± 0 t 0± 0 

3 68± 35 15 ± 14 0±t 0 0 ± 0 83± 38 

4 1,146 ± 871 0 ± 0 No Data 577 ± 335 1,723 ± 933 

5 1,864 1 1,366 0 ± 0 6,869 ± 4,204 3,658 ± 2,160 12,391 t 4,920 

Plant Total 3,078 t 1,620 15 ± 14 6,869 t 4,204 4,235 ± 2,168 14,197 ± 5,008 

Indian Point l** 0 386 429 28,247 29,062 

2** 16,432 47 41 125,025 142,298 

Plant Total 16,432 433 47 0 154,025 171,360 

Danskammer l and 2 142 ± 61 410 ± 221 48,734 ± 36,260 308 ± 141 49,594 1 36,261 

3 and 4 399 ± 193 5,974 ± 6,499 97,842 ± 51,443 92 ± 56 104,307 ± 51,842 

Plant Total 541 ± 202 6,384 ± 6,503 1 -46,576 ± 62,938 400 ± 1752 153,901 ± 63,273 

Multiplant Total 21,089 ± 1,780 6,857 ± 6,503 154,315 ± 63,078 164,862 ± 3,877 347,123 ± 63,556 

Post 1972 Plant Toa t 17,470 ± 709 72 ± 20 441 ± 171 131,980 ± 3,198 149,963 ± 3,280 

*Bowline Unit 2 began operating April 1974.  

**Impingement ia monitored every day at Indian Point; therefore, number of operating days =number of sample days.  

Eatimate for Lovett Units 1 and 2 ia for January-June 1974.  
:Flow data for the following units and days are unavailable due to equipment failure; flow assumed at maximum rates: 

Bowline Units 1 and 2 9/1-4/73 
Maximum flow, 553,000,000 gpd. 10/6-9/73 

11/8-21/73 
12/23-26/73 

Bowline Units 1 and 3 operated a different number of days; therefore: 

No of operating days = avg of each unit operation 

N-No. of Unit-l days and No. of Unit-2 days 

N= 2 
ttBowline Units 1 and 2 and Indian Point Unit 2.
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Table F- 36

American Shad Impingement Estimates for 
July 1973-June 1974

Jul-Sep 1973 Oct-Dec 1973 Jan-Mar 1974 Apr-Jun 1974 Total 

Plant Unit No. Impinged ± SE No. Impinged ± SE No. Impinged ± SE No. Impinged ± SE No. Impinged ± SE 

Bowline l and 2* 131 ±107t 190 ±97t 681 ±669 0 ±0+ 1,002 ± 684 

Plant Total 131 ±107 190 ±97 681 ±669 0 ±0 1,002 ± 684 

Lovett I and 2 0± 0 0± 0 o± 0± 0 ± 0 

3 0± 0 0± 0 0± 0 0±0 0± 0 

4 61± 37 82± 58 No Data 0±0 143± 69 

5 35± 20 179± 68 0± 0 0±0 214± 71 

Plant Total 96± 42 261± 89 0± 0 0±0 357± 99 

Indian Point l** 0 164 3 521 688 

2** 44 761 22 2,692 3,519 

Plant Total 44 5 25 3,213 4,207 

Danskammer l and 2 323 ± 182 591 ± 261 0± 0 0±0 914 ±318 

3 and 4 262 ± 103 178 ± 99 0± 0 0±0 440 ±143 

Plant Total 585 ± 209 769 ± 279 0 ± 0 0 ±0 1,354 _± 3-49 

Nultiplant Total 856 ± 239 2,145 ± 309 706 ± 669 3.213 ±0 6,920 ± 774 

Post-1972 Plant Totaltt 175 t 107 951 ± 97 703 ± 669 2,692 ±0 4,521 ±684 

*Bowline Unit 2 began operating April 1974.  

**Impingemlent is monitored every day at Indian Point; therefore, number of operating days = number of sample days.  
t 
Estimate for Lovet t Unita 1 and 2 ia for January-June 1974.  

hFlow data for the following units and dava are unavailable due to equipment failure; flow assumed at maximum rates: 

Bowline Units 1 and 2 9/1-4/73 
Maximum flow, 553,000,000 gpd 10/6-9/73 

11/8-21/73 
12/23-26/73 

Bowline Unita 1 and 3 operated a different number of days; therefore: 

No of operating days = avg of each unit operation 

No. of Unit-l days and No. of Unit-2 days 
N = 2 

t+ Blin Units 1 and 2 and Indian Point Unit 2.
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Table F- 37 

Other Alosa spp.! Impingement Estimates for 
July 1973-June 1974 

Jul-Sep 1973 Oct-Dec 1973 Jan-Mar 1974 Apr.-Jun 1974 Total 

Plant Unit No. Impinged ± SE No. Impinged ± SE No. Impinged ± SE No. Impinged ±SE No. Impinged ±SE 

Bowline 1 and 2* 12,471 ± 7,751T: 21,715 ± 12,934T 15,215 ± 14,655 1,467t ± 303 50,868 ± 21,029 

Plant Total 12,471 ± 7,751 21,715 ± 12,934 15,215 ± 14,655 1,467 ± 303 50,868 ± 21,029 

Lovett 1land 2 0 ± 0 29 ± 23 0 ± 0± t 29 ± 23 

3 476 ± 237 1,018 ± 434 0 ± 0 0 ± 0 1,494 ± 494 

4 2,094 ± 865 3,151 ± 1,286 No Data 622 ± 174 5,867 ± 1,560 

5 3,952 ± 1,348 9,077 ± 5,330 712 ± 445 1,829 t 607 15,570 ± 5,549 

Plant Total 6,522 ± 1,619 13,246 ± 5,500 712 ± 445 2,451 ± 631 22,960 ± 5,785 

Indian Point 1 and 2** 0 22 1 325 348 

3 and 4** 1,000 137 4 732 1,873 

Plant Total 1,000 159 3 1,057 2,221 

Danakammer 1 and 2 64,279 ± 43,781 56,885 ± 26,811 26 ± 30 4,766 ± 1,255 125,956 ± 51,353 

3 and 4 32,715 ± 13,600 28,021 ± 10,893 0 ± 0 1,411 ± 368 62,147 ± 17,429 

Plant Total 96,994 ± 45,845 84,906 ± 28,939 26 ± 30 6,111 ± 1,308 188,103 ± 54,230 

Multiplant Total 116,987 ± 46,523 120,055 ± 32,172 15,958 ± 14,662 11,152 ± 1,484 264,152 ± 58,452 

Poat 1972 Plant Totaltt 13,471 ± 7,751 21,852 ± 12,934 15,219 ± 14,655. 2,199 ± 303 52,741 ± 21,029 

*Bowline Unit 2 began operating April 1974.  

**Impingemsent is monitored every day at Indian Point; therefore, number of operating days = number of sample daya.  

Estinate for Lovett Units 1 and 2 is for January-June 1974.  
t
Flow data for the following units and days are unavailable due to equipment failure; flow asaumed at m aximum ratea: 

Bowline Units 1 and 2 9/1-4/73 
Maximum flow, 553,000,000 gpd 10/6-9/73 

11/ 8-21/73 
12/23-26/73 

Bowline Units 1 and 3 operated a different number of days; therefore: 

No of operating days = avg of each unit operation 

N-No. of Unit-l days and No. of Unit-2 days 
N= 2 

t
tBolin Units 1 and 2 and Indian Point Unit 2.
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Table F- 38 

Impingement Estimates for July-September 1974

**Bowline Unit I and 2, Indian Point Unit 2 and 3, and Roseton Unit 1 and 2

Striped Bass White Perch Atlantic Tomcod American Shad Other Alosa Species, 

Plant Unit No. Impinged ± SE No. Impinged t SE No. Impinged ± SE No. Impinged ± SE No. Impinged tSE 

Bowline 1 and 2 606 ± 147 1,317 ± 322 7,005 ± 5,013 347 ± 134 3,337 ± 949 

Plant Total 606 ± 147 1,317 ± 322 7,005 t 5.013 347 t 134 3,337 ± 949 

Lovett' 1and 2 0±t 0 0 ± 0 0 ± 0 0 ± 0 0± 0 

3 17 ± 4 17 ± 4 17 ± 4 0 ± 0 17± 4 

4 49 ±15 146 ± 34 661 ± 339 42 ±16 160± 37 

5 262 ± 76 1,092 ± 309 5,742 ± 3,298 141 ± 67 789 ± 126 

Plant Total1 346 ± 78 5,163 ± 309 6,420 ± 3,315 183 t 69 966 ± 131 

Indian Point 1 287 853 21,033 197 950 

2 1,328 5,441 169,235 557 2,041 

3 33 25 3,497 3 24 

Plant Total 1,648 6,319 193,765 940 3,015 

Roseton 1 and 2 91 ± 41 3,859 ± 2,073 590 ± 309 85 ± 7 2,276 ± 1,191 

Plant Total 91 ± 41 3,659 ± 2,073 590 ± 309 85 ± 7 2,276 ± 1.191 

Danskammer 1 and 2 2,396 ± 395 6,537 ± 1,931 382 ± 324 259 ± 190 6,567 ± 1,643 

3 and 4 1,534 ± 249 5,145 ± 1,511 160 ± 55 1,074 ± 308 6,667 ± 2,202 

Plant Total 3,930 ± 467 13,682 ± 2,452 542 ± 329 1,333 ± 362 15,274 ± 2,671 

Multiplant Total 6,623 ± 497 30,340 ± 3,242 206,322 ± 6,027 2,666 ± 392 24,866 ± 3,253 

Post 1972 Plant Total** 2,058 ± 153 10,642 ± 2,096 160,327 ± 5,023 992 ± 134 7,676 ± 1,523
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