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SECTION 1.0

SUMMARY

Limited aquatic and terrestrial field reconnaissance surveys were conducted by
Energy Impact Associates (EIA) on the Clinch River Breeder Reactor Plant (CRBRP)
site and on the Clinch River adjacent to the site in August 1980 to identify ap-
parent, significant changes since the 1974-75 baseline survey (CRBRP Environ-
mental Report, Section 2.7). Additionally, new data, since 1975, obtained from
availabl.e literature and personal contacts were reviewed.

1.1 AQUATIC ECOLOGY RECONNAISSANCE SURVEY

A one-day aquatic ecology field reconnaissance survey was conducted August 19,
1980 with the assistance of Tennessee Valley Authority (TVA) personnel and
equipment. The field effort focused on a description of.the physical habitat
conditions of the river, in terms of bathymetry and general substrate character.
Aquatic organisms incidentally encountered were also noted but not quantita-
tively sampled.

Bathymetric profiles of the Clinch River were obtained at the proposed intake,
discharge and barge unloading areas using a recording fathometer. Results of
this effort indicate that the Clinch River bottom profiles changed only slightly
at the proposed intake and discharge locations from 1975 until 1980. At the
proposed intake, the eastern side of the river bed appeared to be steeper than
noted in 1974-75, whereas at the proposed discharge, the chiinnel on the CRBRP

side of the submerged bar was found to be deeper by approximately 6 feet. A
bottom profile at the proposed barge unloading facility was also recorded.
Since the barge unloading area was relocated since 1974-75, changes in the
bottom profile at this location could not be determined.

Ponar bottom substrate grab samples indicated that bottom habitats have generally
remained nearly the same since 1974-75. The Asiatic clam continues to be locally
abundant in some grab samples. Macrophytes (large aquatic plants) were more abun-
dant locally in 1980, apparently due to lower water flows, lower turbidity and
warmer water temperatures in the Clinch River this ye.ar as compared to 1974-75.

I

_ _ - _ _ _ _ _ - _ _ _ _ - _ _ _ - _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ . _ - _ _ _ _ _ _ _ - _ _ .
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Based on the ont-day field reconnaissance and review of available literature and
personal contacts, it is concluded that:

o In general, information examined in this effort did not indi-

cate substantial changes in the aquatic ecology of the Clinch
River since 1975. Apparent differences are as follows.

o There is an apparent increase in copper levels in the river.

o Aquatic macrophytes have increased in abundance; however, this
| is probably due to unusual weather and is not expected to persist.
|

| o Two species of fish, the striped bass and the yellow bass, may be
more abundant than in 1975.

o Sauger, an important game fish, may spawn ir, the section of the
river bordering the CRBRP Site; the relative importance of this
area for sauger spawning is unknown.

o Mature (4 years plus) striped bass in Watts Bar Lake use the Clinch
River as a coolwater refuge during the approximate period of mid-
July through October. The outside bend of the river between CRM
15 and CRM 17 appears to be a favored location.

o The blue sucker, listed as threatened in Tennessee, has been
recently collected in Watts Bar Lake, but not in the Clinch

River within approximately 15 miles of the Site.

1.2 TERRESTRIAL ECOLOGY RECONNAISSANCE SURVEY

A two-day field terrestrial ecology reconnaissance survey was conducted August 27
,

and 28, 1980. Personnel from Oak Ridge National Laboratory (ORNL) and TVA as-

sisted with literature acquisition and dascription of changes to the site
area. The EIA field effort centered upon visually evaluating disturbed lands

2
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on the CRBRP site and examining populations of rare plant species observed dur-
ing the 1974 baseline survey period that occurred near the CRBRP intake and
discharge areas. The field effort also included sampling a shortleaf pine
plantation that was established in 1976 and evaluating wildlife population
changes on the CRBRP site based on habitat quality, limited sightings and pub-
lished data. The samoled shortleaf pine plantation is designated "shortleaf
pine plantation (1976)' in this report, to be consistent with ORNL forest cate-
gories.

Most of the site rerains essentially as it was in 1974. Small areas disturbed
by pre-construction activities have been partially revegetated by natural suc-
cession. Forest lands that were thinned, estimated at 550 acres, were moderat'ely
disturbed, while an area estimated at 25 acres that was clear-cut and plantec'.
with shortleaf pine was substantially changed. Forest management activities

occurred a : cording to the Oak Ridge forest management plan.

Rare plant species populations near the CRBRP intake and discharge areas rem.ined
undisturbed. The lizard's tail population consisted of approximately 200 indi-
viduals near the proposed discharge location, while the Carey's saxifrage
population consisted of three individuals south of the proposed intake location.

Vegetation data obtained in the shortleaf pine plantation (1976) indicated low
cover, low diversity and moderate tree growth. ' Diversity indices were low as
expected for a young forest stand.

Wildlife activity during the survey period was low due to a severe local
drought. However, published data indicated increasing whitetail deer popula-
tions for the Oak Ridge, Reservation (ORR) as a result of hunting protection and
abundant food. Wild turkeys were reported te be present and increasing on the
ORR. Sobcat prcsence was confirmed and the population is increasing. Eastern

cougar, listed as endangered in the U.S. and Tennessee, is a possible ORR resi-
dent. Eastern cougar and bobcat individuals travel over large areas in search
of food.

3
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Based on the two-day field reconnaissance and review of available li M rature
and personal contacts, it is concluded that:

Vegetation and wildlife on most of the site remains as duringo

the 1974 baseline studies.

I o Oak Ridge Reservation forest management activities, that were
conducted per the ORR forest management plan, resulted in minor
to major disturbances to CRBRP site forests. However, major
management activities on the site are not expected again for at
least 5 years.

o Weedy plant species and wildlife associated with early succes-
sional vegetation have increased in abundance on land di:turbed
by pre-construction activities. Approximately 25 acres of
disturbed land remains sparse ~.y vegetated.

o Whitetail deer and wilJ turkey populations have increased substan-
tially since 1974.

o Other wildlife populations appear stable over the long-term based
on habitat quality. Few species were observed during the survey
as a result of drought conditions.

o The bobcat and possibly the eastern cougar apparently reside on

; the site , cart of the time. They both have large home ranges on
|
' the ORR. The eastern cougar is listed as endangered by the state

of Tennessee and the U.S. Department of Interior.

o Rare plant species observed during 1974 surveys are not expected
to be listed as threatened or endangered. Proposals to list

three site species as threatened have been withdrawn.

4
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Several wildlife species listed as threatened or endangered byo

the state of Tennessee occur en the site, as discussed in the
CRBRP Environmental Report, Section 2.7.1.4.5. Populatiens of
these species are unknown, but habitat utilized by them has not
changed significantly as a result of site disturbances.

.

|
|
|

l
l ,
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SECTION 2.0

INTRODUCTION

Since the aquatic and terrestrial ecology field surveys were conducted in
1974 and 1975, ecological changes may have taken place in the Clinch River
and on the Clinch River Breeder Reactor Plant (CCdP) site -(Figure 2-1). The

aquatic baseline survey was conducted in 1974-75 and the terrestrial survey in
1974. In order to identify significant changes in the aquatic and terrestrial
ecology of the site from that described in the Environmental Report (ER) through
Amendment.VIII,U ) the Aquatic Baseline Survey Report (2) and the Vegetational
Data Report,(3) limited aquatic and terrestrial field reconnaissance surveys
were performed and post-1975 literature and data examined. This effort was not
intended to produce quantitative data for definitive comparison with baseline
data, but rather to identify apparent, significant changes from baseline con-
ditions noted in 1975. Locations of proposed facilities (for example, intake,
discharge, barge unloading area and quarry) were determined from the site
engineering plan.(4,5)

The aquatic field reconnaissance survey was conducted by Energy Impact Associ-
ates (EIA) with the assistance of Tennessee Valley Authority-(TVA) personnel

,

on August 19, 1980 to identify any apparent changes in the Clinch River
adjacent to the CRBRP site with a focus on bottom profile (bathymetry) and
bottom substrate. A terrestrial reconnaissance survey was conducted by EIA
on August 27 and 28 with the assistance of Oak Ridge National Laboratory (ORNL)|

and TVA personnel on August 27 to evaluate site changes following timber harvest
in 1975 and pre-construction site disturbances. Site evaluations included

j

visually discernable wildlife population changes, rare plant population changes
and vegetation changes on land disturbed by timber harvesting.

This report describes results of the one-day aquatic and two-day terrestrial
reconnaissance field surveys along with a review of new information obtained
since 1975. Apparent significant changes in the aquatic and terrestrial ecology
baseline condition since 1975 are discussed in Sections 3 and 4, respectively.

References cited are contained in Section 5. For the convenience of the reader,

Figure 2.7-6 of the ER(I) (vegetation map and legend) is reproduced in Appen-

dix A.

6
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SECTION 3.0

AQUATIC ECOLOGY RECONNAISSANCE SURVEY

Procedures and results of the aquatic ecology reconnaissance survey, including
those utilized during the field reconnaissance survey and in obtaining current
information (personal communications and literature), are described in the fol-
lowing sections.

3.1 PROCEDURES

3.1.1 FIELD PROCEDURES

|
A one-day field reconnaissance of the Clinch River bordering the site was
conducted on August 19, 1980 by EIA, with the assistance of TVA personnel
and equipment. The field effort included a visual inspection of the river
and description of the physical habitat conditions of the river in terms of
bathymetry and general substrate character. Aquatic organisms incidentally
encountered were also noted, but no quantitative sampling of organisms was

performed.
|

3.1.1.1 SAMPLING LOCATIONS

Field work was performed at the same approximate locations as were sampled
during the aquatic baseline study ( ' ) and included the area near the currently
proposed barge unloading facility. Shoreline reference points established for
the 1974-75 studies were not found, so minor location variations from the base-

line program may have occurred. Bottom samples collected near the proposed

intake were later found to have been taken approximately 400 feet downstream

of the baseline transect location.
1

Shown in Figure 3-1 are locations of transects for benthic (bottom) sampling
(numbered) and for bathymetric profiles (lettered). Bottom samples were col-
lected at three points along each of five numbered transects (Transects 1
through 5), approximately 0.3, 0.5 and 0.7 cf the river width from the right

|
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bank facing downstream. These points are indicated in Figure 3-1 as short'
~

dashes crossing the transect. Near the proposed barge unloading facility
location (Transect 6), the bottom was examined only near the right shore
(where dredging and other activities would occur), at approxmately'O.1 of
the river width distance.

Bathymetric profiles were restricted to series near the proposed intake and
discharge loc 3tions, and a single profile at the barge unloading area (Fig-
ure 3-1).

3.1.1.2 FIELD METHODOLOGY

Bathymetric profiles were taken using a boat-mounted Lowrance recording fath-
ometer. Accuracy of the fathometer was checked using a calibrated depth chain.
Boat speed was maintained as constant as possible during recording periods.
River width was estinted to the nearest 50 feet from U.S. Geclogical Survey
maps showing the shoreline at river elevation of 741 feet MSL.

i

Bottom substrate type was sampled using a Ponar grab operated by means of a
powered winch. As was the practice during the baseline survey, two to five
attempts were made to collect a composite sample at each ' station. Materials
collected were visually examined, substrate qualitatively described, and
presence of organisms noted. If three attempts yielded no bottom material,
it was assumed that the bottom consisted of large rock or other large impene-
trable hard surfaces.

Observations were also made of visible features of the, aquatic habitat and
of submerged macrophyte beds. Samples of several macrophytes were returned
to EIA's laboratory for examination.

3.1.2 ACQUISITION PROCEDURES FOR CURRENT INFORMATION

The availability of aquatic ecology data collected in the vicinity of the

CRBRP site since 1975 was determined through phone and personal contacts with

10



personnel from TVA, Oak Ridge National Laboratory (ORNL), the Tennessee Wild-

life Rescurces Agency (TWRA), and Tennessee Technological University (including
former graduate students) and through review of available literature and data.
Information learned during phone conversations is noted as such unless written
materials substantiating the Communication have also been reviewed.

'
__

3.2 RESULTS OF THE FIELD RECONNAISSANCE

August 19, 1980 was hot, humid and sunny. Thundershowers occurred sporadically
in the afternoon. During the period of the field reconnaissance (9:30 a.m. to
1:30 p.m.), the river changed according to operation of Melton Hill Dam from
zero flow to 10,000 cubic feet per second (cfs).I ) This resulted in a varia-
tion in water surface elevation from approximately 740 feet above mean sea
level (MSL) to approximately 740.5 feet MSL.(3)

In general, the river appeared similar to the descriptions in the ER.II) Shore-
lines were generally steep and wooded, with the exception of pastureland on
the east side of the river near the proposed intake location. In the wooded
areas, fallen trees frequently provided cover close to the shorelines. The
water was moderately turbid; for example, the penar grab was visible only within
approximately 2 feet of the water surface.

3.2.1 BATHYMETRY

.

Bathymetric profiles of the river near the proposed water intake, discharge
and barge unloading facility are presented in Figures 3-2, 3-3 and 3-4, res-
pectively.

The river bottom near the location of the proposed intake (Figure 3-2) forms
a broad river channel with a maximum depth of 23 to 26 feet. A narrow (less
than 50 feet in width), shallow (5 feet deep or less) bench occurs along the
western shore of the river (on the CRBRP site side). Comparison of Figure
3-2 with Figures 2.5-5 and 2.5-7 of the Environmental ReportO) indicates that

11
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the bottom is only slightly changed from 1974-1975: the eastern side of the
river bed appears to be steeper than that recorded in 1974-75.

Profiles taken near the proposed discharge location show the continued pres-
| ence of a large submerged bar in the center of the river (Figure 3-3). Com-

parison of Figure 3-3 with Figures 2.5-6 and 2.5-8 of the ER(I) indicates
that the channel on the northeast side of this submerged bar, that is, the
channel nearest the CRBRP site, is currently deeper by approximately 6 feet.

These results suggest that some enlargement of the river channel has taken
place since 1975, but that subsurface features of the Clinch River are other-
wise similar to those of 1974-1975. Differences in results may also be due in
part to some variation in the precise measurement points used during the 1980
and 1974-1975 surveys.

A bottom profile was also dete mined for the river in the area of the proposed
barge unloading facility (Figt . 3-4). In this area, the edges of the river
fall steeply to a maximum depth of approximately 23 feet (elevation 717.5 MSL).
A small rise (10 feet maximum height above the river bottom) occurs toward the
western side of the river. Because the barge unloading area location was
changed after the baseline surveys were completed, no previous data for this
area are available. Therefore, direct comparison with 1974-75 data is not pos-

sible for this location.
|

3.2.2 SUBSTRATE

Ponar grab samples were collected in locations corresponding to those sampled
in the 1974-75 baseline survey,(I) except in the area of the intake where samples

were taken approximately 400 feet downstream of the 1974-1975 baseline transect.
Samples were also collected near the location of the currently proposed barge
unloading facility. Locations are shown in Figure 3-1. The results are summar-

ized in Table 3-1.

Comparison of these results with Tables 3.0-22 through 3.0-28 in the Aquatic
Baseline Survey Report (ABSR)(2) indicates that the bottom substrates have

15
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TABLE 3-1-

RESULTS OF P0NAR. GRAB SAMPLING IN THE CLINCH RIVER, AUGUST 19, 1980
,

Tran;ect* Station ** Substratet Organisms

1 0.3 Gravel (4-5 cm) none
0.5 Hard bottom tt none
0.7 Clay, coarse sand .Corbicula shells

2 0.3 Hard bottom,tt some small gravel none
- 0. 5 Hard bottomit Corbicula shells, 2 cm
0.7 Granule,. gravel-boulder Corbicula shells, up to 1.5 cm

3 0.3 Clay
.

none
0.5 Sand to gravel (to 7.6 cm) none
0.7 Clay, fine sand 2 live Corbicula, 0.8 and 2.0 cm

a 4 0.3 Clay, some 0:ganic matter snail shell; mayfly (Ephemeridae)
. 0. 5 Coarse sand to granule none
-0.7 Coarse sand to granule several live Corbicula, <0.5 cm

5 0.3 Gravel Corbicula shells
0.5 Coarse sand none -
0.7 . Granule, gravel (0.3-1 cm) several live Corbicula, 4 cm; snail shell

6 0.1 Gravel-boulder several live Corbicula, 0. ' cm

* Refer to Figure 3-1 for location.
** Approximate fractions of~ river width from right bank facing downstream.
t Approximate designation following Table-2.7-36 in ER.II)

.it Ponar. grab did not penetrate. substrate.

,
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remained nearly the same since 1974-75. Small differences between these two
sampling periods at individual stations are probably due to slight variations
in sampling locations or to localized water changes. In no case were the 1980
results inconsistent with the range of observations made at each station during
the baseline survey.( }

The bottom type near the proposed barge unloading area (Transect 6 on Figure
3-1) had not been evaluated previously. A series of Ponar grabs were taken
in this area on August 19, with large rocks (up to 15 cm) being the only bot-
tom material recovered.

Although it was not the purpose of the reconnaisance survey to sample aquatic
organisms, ponar samples were also visually scanned in the field for signs of
aquatic life. Live Asiatic clams (Corbicula sp.) or their shells were collected

in several locations (Table 3-1). This organism was regularly abundant in the
1974-75 collections.(1,2) _ Live individuals.were collected during the recon-
naissance survey at Transects 3, 4 and 5 along the left bank facing downstream
(away from the CRBRP si u), and near the proposed barge unloading area. Com-
pared with 1974-75 data (Tables 3.0-111 through 3.0-119 in the ABSR),(2) these

results suggest a more restricted distribution of this organism than previously
noted. Although benthic grabs such as the Ponar are relatively inefficient
sampling gear for Corbicula,I4) this methodology was consistent with that used

in the baseline survey. Other surveys in various areas of Watts Bar Lake sug-
gest that this organism is still generally increasing in abundance, although

sporadic, unexplained die-offs occur yearly in some locations.(5)

Several aquatic snail shells were collected, but no live individuals. Une

aquatic insect, a burrowing mayfly rymph (Ephemeridae) was taken in the soft
bottom at Transect 4, Station 0.3. Hexagenia (a member of the Ephemeridae).

was collected on several occasions in 1974-75.II)

In summary, it appears that changes in the bottom substrate of the Clinch
River near the CR8RP site since 1975 have been slight. Benthic organisms
noted in August 1980 were also collected in the 1974-75 surveys.

17
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3.2.3 MACROPHYTES

The major difference between the present aquatic ecology as noted during the
August 19 reconnaissance field survey and that of 1974-75 was an increased abun-
dance of macrophytes (large aquatic plants). In the 1974-75 aquatic baseline
study, macrophytes were characterized as sparse, with only occasional collec-
tion of Eurasion water milfoil (Hvrioohyllum sp.), the bryophyte (Fontk.alis sp.)
and the liverwoit (Scaoania sp.).

In contrast, during the August 19 reconnaissance survey at least six species (0)
of macrophytes were observed in scattered beds in shallow water, as indicated
in Table 3-2. The most common macrophyte was pondweed (Potamogeton pectinatus),

which formed the bulk of most of the observed beds. Also occasionally abundant
were coontail (Ceratophyllum demersum) and water milfoil (Myricohyllum sp.). The

macrophytes Potamogeton crispus, Potamogeton pusillus and Najas sp. were also
present.

The macrophyte beds observed, while dense, were generally not large enough to
,

cause a nuisance. An exceptionally large stand of plants was observed on the
shallow bar in the vicinity of the proposed discharge (bathymetric Transect F
on Figure 3-1); this bed was approximately 150 feet wide and several hundred
feet long.

A phone conversation with Leon Bates, TVA biologist at the Muscle Shoals,

| Alabama facility, provided information that macrophyte growth had increased
throughout eastern Tennessee in 1980.(7) The exact cause is uncertain, but is

probably related to unusual summer weather. A prolonged hot, dry period de-
creased water flows and turbidity and increased water temperatures during the

j summer of 1980. These conditions are favorable for macrophyte growth. When
the weather moderates, macrophyte growth is expected to subside. Bates also
substantiated that water milfoil (Myricchyllum), Potamogeton pusillus and Najas
minor are common near the CR8RP Site.II)

,
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TABLE 3-2

AQUATIC MACROPHYTES OBSERVED IN THE CLINCH RIVER, AUGUST 19, 1980

Transect * Station ** Species Observed

A 0.9 Potamogeton pectinatus, Ceratophyllum demersus

B 0.1 Potamogeton crispust, Najas sp., P. pectinatus
no sacrophytes observedC -

D. 0.9 Fotamogeton pusillust,-

E. 0.1 Myriophyllum sp., Potamogeton pectinatus

F 0.5 Potamogeton pectinatust, Myriophyllum sp.

no macrophytes observedG --

* Refer to Figure 3-1 for transect location.
** Approximate fraction of river width from right shore,. facing downstream.
t Specimen collected and identification verified in laboratory.(6)

s

, ,
, ,
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3.3 CURRENT INFORMATION

In addition to the results of the aquatic ecology field reconnaissance survey
discussed above, conversations with TVA, ORNL, TVRA and Tennessee Technological

University personnel and review of literature provided information in the
'

following~ sections.
.

3.3.1 WATER QUALITY, BENTHIC MACR 0 INVERTEBRATES, PLANKTON AND_PERIPHYTON

Water quality appears unchanged in the Clinch River except for an apparent in-
crease in the concentration of capper.CO'3) This trace metal was below detection

limits during the baseline survey, but was sometimes detected during the pre-
construction monitoring program. The average copper concentration at five.
locations ranged from 30 to 40 pg/l with a standard deviation of 19 to/36 pg/1.(8)
There is little information to suggest significant changes in most groups' of
organisms, including benthic macroinvertebrates (bottom-dwelling animals visible
to the unaided eye), zooplankton and phytoplankton (free-floating microscopic
animals and plants, respectively) and periphyton (the algal community attLched
to submerged surfaces), since 1975.(8) It is apparent that dominant species
may vary; this is especially true of algal species. Such differences _are con-
sistent with natural yearly variation. Differences in sampling stations and
methodology may have enhanced observed differences.

3.3.2 FISH

'ihe fish community has received the most intensive examination since 1975, but
much of-the information is s yet unpublished. Differences between current
information and 1974-1975 baseline survey results are as follows.

o The Clinch Riv?r near the CRBRP site may be used by sauger, an
important game fish, for spawning.(10,H ) The importance of the
site area in this regard relative to other locations in Watts
Bar Lakt is unknown. This was not suspected in 1975 for at least
two reasons: (a) the common presumption was (and still is) that

20
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these fish spawn in dam tailraces in the Tennessee Valley, and
(b) no sampling of adult fish occurred during April, which appears
to be the primary spawning month for this species in the Clinch
River.

o Striped bass and yellow bass appear to be more numerous than in
1975.(12,13) The increase in the former is due to stocking by the
Tennessee Wildlife Resource Agency which began in 1971 and increased
in intensity beginning in 1975.II4)

.

o Very recent information shows that larger (4 years +) striped bass
use the Clinch River in general as a coolwater (less than 75*F)
refuge during the warmer months (mid-July through October).(I4~II)
The outside bend of the river from apprcximately CRM 15 to CRM 171

(Figure 3-1) appears to be a favored location;(I4~I7) the proposed
CRBRP discharge is on the inside of the bend at approximately
CRM 16. Another preferred location appears to be the western
side of the river near the Grubb Islands,(15) from approximately

CRM 18 to CRM 18.5.

The blue sucker, a species of threatened status in Tennessee,(18)o

has been collected in Watts Bar Lake twice since 1975. One fish
was collected at CRM 0.3 in 1975,( U) and one was collected in the
Tennessee River near Loudon in 1977.( 0) Although habitat in the
Clinch River appears to be suitable for this species,(21,22) no
blue suckers have been reported from the river near the Site,

More species of fish larvae (10) have been collected in the Clincho

River downstream of the CRBRP site than were reported in the ER.
Location and methodology differences may account for the varying

results.
,

o Otherwise, there does not appear to have been any discernable
change in the fish community.,

21

:

_ _ ..._ ,__ __ _ . , _ _ _ _ . , _ . . . _ _ ,. _ _ , , . . , _ _ _ . - _ . _ _ _ , . _ _ . . . _ _ . . _ . - _ .



. .

.

There is more information on the fish community of the Clinch River near the
CRBRP site that has not yet been _obtained for review. This. includes a report
'in preparation by ORNL personnel and an environmental report prepared by Exxon
Nuclear, Inc.

. s
.

3.4 CONCLUSIONS

Based on the one-day field reconnaissance and review of available literature
and personal contacts, it is concluded that:

'

In general, information examined in this effort did not indicateo

substantial changes in the aquatic ecology of the Clinch River,

since 1975. Apparent differences are as follows.

There is an apparent increase in copper levels in the river.o

Aquatic macrophytes have increased in abundance; however, this iso

probably due to enusual weather and is not expected to persist.

Two species of fish, the striped bass and the yellow bass, may beo

more abundant than in 1974-1975.

Sauger, an important game fish, may spawn in the region of theo

river bordering the Site; the relative importance of this area
for sauger spawning is unknown.,

o Mature (4 years plus) striped bass in Watts Bar Lake use the Clinch

River as a coolwater refuge during the approxiamte period of mid-
July through October. The outside bend of the river between CRM 15
and CRM 17 appears to be a favored location.

o The blue sucker, listed as threatened in Tennessee, has been
recently collected in Watts Bar Lake, but not in the Clinch River
within approximately 15 miles of the Site.

.
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SECTION 4.0

TERRESTRIAL ECOLOGY RECONNAISSANCE SURVEY
.

Procedures and results of the terrestrial cology reconnaissance survey, includ-
ing those utilized during the field reconnaissance survey ~and in obtaining cur-
rent information (personal communications and literature), are described in
the following sections.

,

4.1 PROCEDURES

'

A two-day field reconnaissance survey and data gathering trip was conducted by
EIA on August 27 and 28, 1980. ORNL and TVA personnel assisted with the survey
on August 27. General visual evaluation of site changes since baseline condi-
tions (1974), as reported in the CRBRP Environmental Report (ER)(I) and the
Vegetational Data Report (VDR)(2) , were made along the peripheral and cross-site

trails shown in Figure 2-1 and at the proposed reactor site, discharge, intake
and quarry.I3) Vegetational plots were emplaced in the shortleaf pine planta-
tion (1976) to evaluate species present, importance values and diversity. Rare

plant species populations near the CRBRP that were observable at this season

were examined for numbers of individuals and chtnges since 1974. Wildlife ob-
served during an early morning survey and during general visual evaluations
of site changes were recorded. Field sampling was supplemented with information
obtained by conversations with personnel from ORNL and TVA curing site evalua-
tions August 27 and with literature provided by the participants.

4.1.1 GENERAL VISUAL OBSERVATIONS

On August 27, selected portions of the site were visually examined by EIA, ORNL
and TVA personnel for changes since 1974. These portions included harvested

forest stands, the proposed reactor location, access roads (peripheral and
cross-site, as shown in Figure 2-1), proposed quarry site, rare plant popula-
tion locations near the proposed intake and discharge, the cedar forest near
the proposed intake and the oak-tulip poplar natural area near the eastern site
boundary. Disturbed land was photographically documented and the type and extent
of disturbance recorded. Signif.icant species observations were also recorded.
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Vegetation communities noted in the text refer to those shown on Figure 2.7-6 of
the CRBRP-ER.(I) This figure is reproduced in Appendix A for the convenience

of the reader.

4.1.2 VEGETATION PLOT SAMPLING

On August 28, EIA sampled two point-centered vegetation plots in a shortleaf
pine plantation that was established in 1976. This 25-acre plantation was Com-
munity C, a former shortleaf pine-Virginia pine forest that was clear-cut,
scarified and replanted'with shortleaf pine seedlings in 1976. The plantation
.is termed "shortleaf pine plantation (1976)" in this report. The vegetation

2. plots included a 53.8 ft ground cover plot (4.14 ft. radius) for herbaceous
2plants and woody stems shorter than 4.5 feet tall and a 538 ft woody sapling

plot (13.1 ft radius) for woody stems 4.5 feet ard taller but less than 0.5
inch diameter at 4.5 feet above the soil surface. No woody stems larger than
0.5 inch diameter at 4.5 feet above the soil surface were observed in this clear-
cut community. Species name, number of plants per species, number of stems per
species and percent cover per species data were recorded for each plot size.
Total percent of soil surface shaded by vegetation, percent not shaded, percent
shaded by dead stems and leaves, slope, direction, aspect, stand age and canopy
height were also recorded for each plot. In addition, species observed in the
vegetation type but not present on a vegetation plot were recorded to document
their presence.

,

Vegetation data analyses are as described in the Clinch River Breeder Reactor
Plant, Vegetational Data Report.(2)

4.1.3 WILDLIFE OBSERVATIONS

Wildlife sightings, tracks and other signs observed by EIA during site activities
were recorded. In addition, EIA personnel conducted an early morning survey.
Beginning at sunrise August 28, EIA personnel drove the peripheral site road
slowly from the entrance gate to the proposed quarry site (Figure 2-1) and
recorded wildlife calls, songs and sightings.

24
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4.1.4 ACQUISITION PROCEDURES FOR CURRENT INFORMATION

The availability of terrestrial ecology data collected in the vicinity of
the CR8RP site since 1974 was detenmined through phene contacts with ORNL and
TVA personnel. Literature and personal communications are cited as appropriate
in the following sections.

4.2 RESULTS OF THE FIELD RECONNAISSANCE-

Weather on both August 27 and 28 was foggy in the early morning and partly
cloudy (5 to' 10 percent cover) from 9 A.M. u .til evening when a light fog formed.
The region was enduring a prolonged drought. Soil moisture had been so depleted
that the leaves on many understory trees were wilted by late morning. Leaves on

a few overstory trees were wilted from late morning until early evening on Au-
gust 27. Soil was dry and hard. Springs that normally flowed freely were dry.

,

As a result of the severe drought conditions, bird and mammal activity was very
low even during early morning hours. No cr:ptiles or amphibians were observed
during the brief survey period.

4.2.1 GENERAL OBSERVATIONS

General observations include those associated with forest management, pre-
construction disturbances and special site features.

|
!

| 4.2.1.1 FOREST MANAGEMENT DISTURBANCES

In accordance with planned 1975 Oak Ridge Reservation (ORR) forest management,( )

all pine trees on the site that were affected by southern pine beetle were cut,

( loblolly and white pine plantations were thinned and shortleaf and Virginia
pine stands were either clear-cut and replanted to pine or just thinned. The

! shortleaf-Virginia pine stand identified as Community C in Appendix A was

| clear-cut in 1975, scarified and replanted with shortleaf pine seedlings in

| 1976, based on observed tree age. Other pine stands were thinned as planned
|

|

|
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to promote vigorous growth of crop trees or to promote reproduction of pines
or hardwoods depending on site capability. A total area estimated at ap-
proximately 500 acres was affected by pine thinning activities and 25 acres by
cleir cutting and replanting.

Hardwood forest (Community K, Appendix Al on the upper north-facing part of
Chestnut Ridge was thinned as planned by removing diseased and poorly formed

Approximately 50 acres (Appendix A, Figure 2.7-6)(I) were affected bytrees.

this thincing operation. One 40-foot tall chestnut scpling in this hardwood
forest was observed to be dead from chestnut blight. Other smaller chestnut
saplings nearby appeared to be healthy.

.

4.2.1.2 PRE-CONSTRUCTION DISTURBANCES

Core-drilling activities and pre-construction stability tests and excavation
activities observed from 1973 to 1975 had disturbed portions of the CRBRP site
near the proposed reactor core structures and nearby land. Approximately 33
acres in an area estimated at 360 acres were observed to be disturbed by these
activities. Tests for a quarry si'.e, conducted in 1976 and 1977'as indic'ated'
by ages of tree saplings and stump sorouting disturbed approximately 3 additional.

~

acres.

Land disturbed by pre-construction activities was observed to consist of unim-
proved roadways and cleared land for 2 meteorological towers, subsurface stabil-
ity tests, water permeability tests and miscellaneous tests. Herbaceous
vegetation har, stabilized approximately 25 percent of disturbed land (eight
acres). The remainir.g 25 acres were sparsely vegetated and subject to water
erosion.

.

4.2.1.3 SPECIAL SITE FEATURES

The hillside southeast of the proposed quarry (Figure 2-1) was observed to have
layered rock strata dipping approximately 30 degrees southeastward toward the
Clinch River. Portions of these rock strata were exposed on two steep rock
faces dipping outward toward the river. Portions of individual rock layers

26
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had weathered loose and fallen to the roads.de of the peripheral road. Other
portions of these layers had weathered sufficiently that they a re only weakly
in contact with underlying layers, a condition suggesting a sigi.ificant rockslide
potential. However, depth of rock weathering or actual rockslide potential cculd
not be determined from visible surface conditions.

Two rare plant species populations identified near the proposed water intake
and discharge locations were examineo. Lizard's' tail population evaluation
near the proposed wastewater discharge on August 27 indicated an approximate
population of 200 plants.(4) The population had not been disturbed since

'1974 and has been stable since then. Carey's saxifrage was observed August 28
on a limestone rock face approximately 400 feet south of the proposed intake
location. The population consisted of three plants in a very restricted area

)near the river.

The cedar forest adjacent to the proposed intake was undisturbed since 1974.

Species presence, small topsoil piles and cedar trees remained as they had
been in 1974.I )

The oak-tulip poplar natural area (Community A, Appendix A) remained essentially
as in 1974. The only changes were 6 years of growth on individual trees, re-
cent clearing of shrubby vegetation on the adjacent gas pipeline corridor with
a bush-hog pulled by a tractor and herbicide spraying on the corridor. Tulip
poplar, oak and hickory trees adjacent to the pipeline right-of-way were dying
from herbicide injury.

4.2.2 VEGETATION DATA

Vegetation in the shortleaf pine plantation that replaced Community C (Appen-
dix A, Figure 2.7-6)(I) was sampled during this brief reconnaissance field sur-
vey to evaluate vegetation present on this clear-cut and replanted land. . Short-
leaf pine had grown to a maximum height of 5.5 feet and therefore was absent from

the overstory plots (stems > 6.0 inches diameter) and only poorly represented in
the understory plots (stems > 4.5 feet tall). Ground cover and understory
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vegetation data are summarized in Tables 4-1 and 4-2 using the same format as
in the VDR.(2)

The four year-old shortleaf pine plantation had a weak but developing canopy at
4 feet that shaded nearly 15 percent of the soil surface. The ground cover
vegetation category covered 65 to 70 percent of the soil surface leaving 30 to
35 percent of the soil bare and exposed to soil erosion. Dead stems covered
less than 5 percent of the plot area.

4.2.2.1 IMPORTANCE VALUES AND SPECIES PRESENCE

Decumbent panic grass (Panicum sp.) dominated the ground cover representing
33 percent importance; average panic grass cover on each plot was'45 percent

(Table 4-1). Bush-clover (Lespedeza violacea), dwarf cinquefoil (Potentilla
canadensis) and shortleaf pine were second, third and fourth in importance
having importance values of 14.3, 5.8 and 4.7, respectively. Seedlings of sweet-

gum (Liquidambar styraciflua), biltmore ash (Fraxinus americana var. biltmoreana)
and tulip poplar (Liriodendron tulipifera) were also sampled in this shortleaf
pine plantation (Table 4-2). Tree seedlings of seven other species were also
observed in the plantation (Table 4-3). Twenty-three of the 50 taxa observed
in the plantation were weedy. Nineteen woody and six herbaceous taxa observed
had previously been sampled in Community C, while sixteen of these occurred in

both Communities 0 and J.

| 4.2.2.2 DIVERSITY INDICES

Shannon-Weaver diversity indices were calculated from 1980 and 1974 data ( }

using the formula in Reference 5. These indices were summarized by general-

forest category (hardwood, successional pine, pine plantation, cedar and hardwood-
cedar) and presented in Figures 4-1 and 4-2. Data indicated as SP-80 were ob-

tained in 1980 All other indices were computed from 1974 data.(2) Diversity
;

indices of sampled overstory trees included a standard error (SE) of the mean
estimate as indicated by a box surrounding the mean in Figures 4-1 and 4-2 (SE
equals standard deviation divided by number of observations in the mean). A

r

.
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TABLE 4-1

GROUND COVER VEGETATION DATA FOR THE CLINCH RIVER SITE -

SHORTLEAF PINE PLANTATION (1976) - AUGUST 28, 1980*

Relative Rela tive Relative-
Percent Percent Percent - la ,ortance

lhanber of We Percent Frequeac Orni ty Cover VilueSpecies 9tadrats oMcM. Cover d"F)y _(; D) 1 C L j fv1

Panicum so. 2 1.296 91.0 5.1 64.4. 30.0 33.2
(Decuseent panic grass)

_L_ esp _e_cera violace), 2 476 43.0 5.1 23.7 14.2 14.3
(sush-61cver).

Potentilla cana*. asis 2 27 33.0 5.1 1.3 10.9 5.8
7 b rf cinnuefo M '
Pinus echinata -2 2 21.0 5.1 .1 8.9 - 4.77srtTiefTine)
Con 1 46 18.0 2.6 2.3 5.9 3.6~"(yyacanadensisnorseweed P
So11daco n*= oralis 1 19 17.0 2.6 1.0 5.6 3.0

(Gray golcenroo}
Les era re ns - 2 10 9.3 5.1 '.5 3.1 2.9t ie';iing sh-clover)f
thus c y liina, 2 4 7.5 5.1 .2 2.5 2.67tnged sumac) '

.
.

Androocgon viratnicus 1 43 8.0 2.6 2.4 2.6 2.5
-"ITio_omse_dGe)
tubus hispidus 2- 5 6.! 5.1 .2 2.1 2.5
Trounotirryl

-

tubus betulitolius 2 6 5.2 5.1 .3 1.7 2.4lirca-leaveWackberry)
Lonicerajagen,1ca 1 9 12.0 2.6 . 4 3.9 '2.Jca
Tapanese honeysuckie)
Gnaphalium obtusifolium ' 2 7 3.4 5.1' .3 1.1 2.2

(5weet ev&EitingT~
-~

Liauidaaear styracif twa 2 5 2.7 5.1 .3 .9 2.1
(Seett M f

frianthus ale;ecuecides 1 28 1.0 2.6. 1.4 2.3 - 2.1
(Flwne grass)

wereascue thapsus 1- 3~ 3.7 2.6 .1 1.2 1.3
- (NileinF
Eupatorium hyssopffolium 1 2 3.0 2.6 .2 1.0 1.2

(nyssco-leaved tnoroug%ert)
Geum canadcase 1 4 1.4 2.6 .2 .5 1.1

- 7hite avens)
Stytosanthes biflora 1 1 1.5 2.6 .05 .5 1.0

(Pencil .fl~owerF
-

Solidago caaadensis var. sentra 1 1 .8 2.6 .05 .3 I.0
(Canada golcenrod)

Smitas 91auea 1 2 .4 2.6 .1 .1 1.0
~ T3riucous greenbrier)
Carn so. 1 2 .3 2.6 .1 .1 .9
Tedge)
Rhaamus carot tniana 1 2 .3 2.6 .1 .1 .9

(caro 1Tna buutnorn) -
vitis aestivalis 1 1 4 2.6 .05 .1 .9

(5anmergraTeT
Fraxinus awetcana var. bit tmoreena 1 1 .3 2.6 .05 .1 .9
-(IlltEoce asa;
thus raiteans 1 1 .3 2.5 .05 .1 .9
7oisWTvB

ifer, 1 1 .2 2.5 .05 .1 .9

2tolacta ame-teana 1 1 .2 2.5 .05 .1 .9Ph

(PokeweedT
fuchernia $9~tna 1 1 .) 2.5 .05 .0 .9

(Mila-pursia%
TOTALS U" EUTT NT.T T3*U TM.M IM 5 100:0

* Two 5. square meter ctreular plots were utt1f red.
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TABLE 4-2

UNDERSTORY VEGETATION DATA SUMMARY FOR Tile CLINCH RIVER SITE -

SHORTLEAF PINE PLANTATION (1976) - AUGUST 28, 1980*

Relative Relative Relative
Basal Percent Percent Percent Importance

Number of Number Area Frequency Density Dominance Value
Species Quadrats of Stems (00 in ft ) (% F) j% D) (% 00) (IV)2

Pinus echinata 1 1 .0003 50.0 50.0 50.0 50.0
''''(Shortleaf pine)

.

Rhus copallina 1 1 .0003 50.0 50.0 50.0 50.0
7 Winged sumac)

TOTALS 2 2 UUU6 TUD3 TUD U T06 5 TOU U

8
* Two 50-square-meter circular plots were utilized.

s
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TABLE 4-3

.FLORISTIC LIST OF PLANT SPECIES OBSERVED IN THE SHORTLEAF PINE

PLANTATION (1976) - AUGUST 28, 1980

Sgcies
Samoled Common Name Scientific Name

OVERSTORY TREES
Red maple Acer rubrum
Hockernut hickory Carva tomentosa-

* Biltmore ash FrEinus americana
var. biltmoreana

Sweetgum Liquidambar styraciflua*

* Tulip poplar Liriodendron tulipifera
* Shortleaf pine Pinus ecninata

Black cherry Prunus serotina
White oak Quercus alba
Black oak Quercus velutina
Sassafras Sassafras albicum

SMALL TREES
Flowering dogwood Cornus 'lorida
Blackjackoak Quercus marilandica

SHRUBS AND VINES
Japanese honeysuckle Lonicera japonica*

* Carolina buckthorn Rhamnus caroliniana
* Winged sumac Rhus copallina

Poison ivy REUs radicans*

Birch-leaved blackberry R EGs betulifolius*

* Groundberry Rubus hispidus
Glaucous greenbrier Smilax glauca*

Rusty blackhaw -Viburnum rufidulum
* Summer grape Vitis aestivalis

.

COMPOSITE FAMILY ASTERACEAE ,

Common ragweed Ambrosia artemisiifolia
White-heath aster Aster ericoides

* Horseweed Conyza canadensis
Hyssop-leaved thoreughwort Eucatorium hyssooifolium*

Late-flowering th- oughwort Eupatorium serotinum
4teet aerlasting Gnachalium obtusifolium*

hairy gciden-aster Heterotheca pilosa

Smail's ragwort senecio smallii
canada pidenrod Solidago canaaensis*

var..scabra
Gray goldenrod Solidago nemoralis*

Wing-stem Verbesina alternifolia

,

(Continued)

'
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TABLE 4-3 (Continued)

Species
Sampled Common Name Scientific Name

MUSTARD FAMILY BRASSICACEAE
Cow cress Lepidium campestre

SEDGE FAMILY CYPERACEAE
* Sedge

,
Carex sp.

SPURGE FAMILY EUPHORBIACEAE
* Milk purslane Euphorbia supina.

'

LEGUME FAMILY FABACEAE
Partridge pea Cassia fasciculata
Wild sensitive plant Cassia nictitans* Creeping bush-clover Lespedeza repens

* Bush-clover Lespedeza violacea
* Pencil-flower 5tylosanthes biflora

ST. JOHN'S WORT FAMILY HYPERICACEAE
Spotted St. John's wort Hypericum punctatum

'
MINT FAMILY LAMIACEAE

Hoary mountain-mint Pycnanthemum incanum

EVENING-PRIMROSE FAMILY ONAGRACEAE
Evening primrose Oenothera biennis

POKEWEED FAMILY PHYTOLACCACEAE
* Pokeweed Phytolacca americana

GRASS FAMILY P0ACEAE
* Broomsedge Andropogon virginicus
* Plume grass Erianthus alopecuroides
* Decumbent panic grass Panicum sp.i

ROSE FAMILY ROSACEAE* White avens Geum canadense
* Dwarf cinquefoil Potentilla canadensis

FIGWORT FAMILY SCR0PHULARIACEAE
* Mullein Verbascum thaosus

,
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-small box, as for pine plantation overstory trees (Figure 4-1), indicates low
variation between the loblolly and white pine forests (SE = 0.011), whereas
a large box, as for successional pine ground cover in the spring (Figure 4-2),
indicates greater variability (SE = 0.174). Individual forest stands as the
cedar forest, hardwood-cedar forest and shortleaf pine plantation (1976) have
no SE estimate.

Diversity indices of pine plantation (PP) overstory trees, cedar forest (C)
overstory trees and shortleaf pine plantation (1976) understory saplings sampled -

,

in 1980 (SP-80) have approximately equal means (0.537, 0.534 and 0.693, respec-

tively). Diversity of successional' pine (SP) forest overstory trees and
hardwood-cedar (H-C) forest overstory trees are approximately equal (1.166 and
1.112, respectively). Diversity of hardwood (H) forest overstory trees is
moderately high-(2.500). Diversity of understory stems in the hardwood forest,
successional pine forest, pine plantation, cedar forest and hardwood-cedar
forest ara higher than the corresponding values for overstory trees. This'

indicates that these forests are in transition to more diverse types as

abundant, single dominant species are replaced with multiple dominants. These
same trends were discussed in the ER in Section 2.7.1.3(I) based on species

presence and Importance Value trends for overstory and understory species.

Ground cover diversity indices are uniformly higher than indices of overstory
and understory strata within the same forest type. For example, hardwood forest
overstory, understory and ground cover (spring, summer and fall) diversity
indices are 2.500, 2.691, 2.810, 3.301 and 3.228, respectively, indicating a

.

progression from a moderately high index fer overstory trees to a slightly
higher index for understory stems and higher indices for ground cover. Within
the ground cover vegetative stratum, diversity tends to increase from spring to
fall.

However, summer ground covar diversity of the shortleaf pine plantation planted
in 1976 (SP-80) was only 1.178, approximately equal to diversity of overstory
trees in successional pine and hardwood-cedar forests and considerably lower
than indices for all other ground cover samples and for all understory stem
samples. This low diversity for a young forest stand is expected.
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4.2.3 WILDLIFE OBSERVATIONS.

Wildlife observations are summarized in Table 4-4. Cleared lands were exten-
sively utilized as wildlife travel routes and feeding habitat. Deer sightings
and tracks were frequently observed in open, disturbed habitat throughout the
site. ORNL personnel (Dr. Fred Taylor) reported during the survey that wild
turkey were first observed on the Oak Ridge Reservation in 1975 and have been
increasing in abundance. Insects, acorns, tree buds, seeds and other foods

consumed by turkeys are abundant on the Reservation. Other wildlife observations
are summarized in Table 4-4.

ORNL personnel (Dr. Tom Kitchings) reported during the survey that osprey and
bald eagle individuals did not nest on or near the Reservation as determined by
a low-level aerial search. Both species are listed by the state of Tennessee as

endangered.(b) Dr. Kitchings also reported that eastern cougar sightings, es-
pecially southeast of ORNL (Figure 2-1) continue to be frequent; these sightings
tuggest the presence of several animals on the Reservation. The cougar is listed
as endangered by the U.S. Department of Interior and State of Tennessee.(5,6)

Considering that cougars primarily hunt whitetail deer and that deer are abundant
and protected on the Reservation, their presence is not unexpected.

Cooper's hawk, a bird species listed as threatened by the state of Tennessee,(6)
was observed near the proposed quarry along the Clinch River. b) Habitat util-
ized by other threatened or endangered species considered in CRBRP-ER Section
2.7.1.4.5(I) had not changed significantly on the site.

4.3 CURRENT INFORMATION

In addition to the results of the terrestrial ecology field reconnaissance sur-
vey discussed above, conversations with TVA and ORNL personnel and review of

literature provided information in the following sections.

s
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TABLE 4-4 -

! SIGNIFICANT-WILDLIFE SPECIES OBSERVATIONS ON THE CLINCH RIVER SITE -

AUGUST 27-28, 1980

location Common Name Scientific Name Notes

Perip*:eral road, barge unloading Whitetail deer Odocolleus virainlana Coe and two fawns observed on
area 8/27; Doe (probably same animal)

observed on 8/28

Peripheral road, 3400 feet Whitetait deer Odocolleus virginiana 6 point buck observed crossing
nortn of CRBRP road on 8/28

Pertpreral road, 2950 feet Whitetail deer CJocolleus virginiana Doe observed crossing road on 8/28
southeast of CR8RP

'

Gas pipeline, bulldozed core Whitetail deer Odocolleus virginlay Tracks abundant on 8/27 and 28
drilling trails, logging
trails, CRBRP meteorological *

tower sites CR8RP preconstruc-
tion cleared land and clear-
cut forestsy

150 feet east of CRERP Raccoon Procyon totor Scat observed in seconstruction
clearing on 8/27

3600 feet portheast of CRBRP Cooper's hawk Accipiter cooperit Cbserved 8/27 roosting in sycamore
tree between Clinch River and
perip%eral road. Flew east across
Clinch River.

Hardwood forest Turkey Meleagris callopavo Not ot' served but reported from
Oak Ridge Reservation includteg_
CR8RP site since 1975 .

Peripheral road, 1800 feet south Great blue heron Ardea herodias Observed 8/23 roost {ag on road-
of CRSRP side and in flight southeast and

then south crossing Clinch River

Cedar and hardwood forest 1500 Bluejay Cyanocitta cristata One individuit heard caillag on
feet sou'hwest of CRSRP 8/28

Carolina chickadee Parus carolinensis Three indf viduals heard calling
on 8/28

Connon crow Corvus brachyrhychos Two fetividuals sighted and
beard calling on 8/23 t

Pileated woodpecker Dryocopus pileatus One individual sighted in filght,
a second heard calling on 9/28

Downy woodpecker Denarecopos pubescens One individual sig%ted at close
ren')e on 8/28

Yellow shafted flicker Colaptes auratus Several insividuals heard calling
on 8/18 - *

,

b
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4.3.1 OAK RIDGE FOREST MANAGEMENT PLAN AND PLANT SPECIES

The 1975 pulp and timber harvest noted in Section 4.2.1 was a part of Oak Ridge
Reservation planned forest management. The 1976-1980 Forest Management Plan-
continues to upgrade Reservation forests.( ) However, no forest management ac-

tivities are planned for 1976-80 in forest management compartments 13 and 14,
the portion of the Reservation containing the CRBRP site. The 1981-1985-forest

,

management plan is in preparation, but unavailable at this time. No major manage-
ment activities are anticipated on the CRBR? site based on discussions with ORNL
personnel during the reconnaissance field survey.

A list of plant species suggested for classification as threatened or endangered
by various authors was published in 1979.(8) The list includes three from the
CRBRP site: black snakeroot (Cimicifuga rubifolia), ginseng (Panax quinouefolius)
and Carey's saxifrage (Saxifraga careyana). Black snakeroot and ginseng are re-
ported in ER, Section 2.7.1.3.4(I) and the location of Carey's saxifrage is
reported above in Section 4.2.1.3. Dr. Leo Collins, a member of the Tennessee

Committee for Rari Plants and a participant during the site reconnaissanu
survey, indicated that none of these species is expected to be listed as threatened
or endangered for Tennessee. On Decerter 10, 1979, the U.S. Department of In-
terior, Fish and kildlife Service, withdrew a 1976 proposal to list some 1700
plant taxa since the two year time limit for action had passed.(9) Black
snakeroot and Carey's saxifrage were included on that list. These two species
and ginseng are included on an unofficial 1978 list of rare plant species.(10)

- A revised inventory of vascular plants of the'five counties in the Oak Ridge
region and their habitats of occurrence was published in 1975.(') Ninety-three
taxa collected or sighted on the CRBRP site in 1974(2) had not previously been

! reported for Roane County and an additional 55 taxa had not been reported for
the 5-county region (Anderson, Knox, Loudon, Morgan and Roane Counties), as

shown in Table 4-5.

1
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. TABLE 4-5

SUMMARY OF NEW PLANT TAXA COLLECTION AND SIGHTING RECORDS

FOR ROANE COUNTY AND THE FIVE COUNTY REGION

SURROUNDING THE DAK RIDGE RESERVATION

Types of Records * Roane County 5-County Recion**

Genera Collectionst 0 7

Species Collections 83 40

. Variety Collections 6 4

Genera Sightings 0 1

Species Sightings 4 3

Variety Sightings 0 0

TOTALS 93 55

* The number of new collections or sightings of genera, species and
varieties for the CRBRP site that had not previously been reported
for either Roarie Cpun
Ridge Reservation.lll)ty or the 5-County region surrounding the OakTaxa recorded in one category are not included
in others.

** Anderson, Knox, Loudon, Morgan and Roane Counties.

t Specimens are on deposit in the University of Tennessee Herbarium
with duplicate specimens in the Energy Impact Associates herbarium.

39

|



. .-
.

4.3.2 WILDLIFE

Two reports of whitetail deer populations of the Oak Ridge Reservation (12,13)
indicate that populations increased substantially in the period 1969-1977(I2)
and much less rapidly in 1978.(13) Protection from hunting and abundant food

and cover seem to be the main contributing factor's. Road-kills by automobile,
illegal hunting near the Clinch River and predation by eastern cougars con-
tribute to deer mortality.

A preliminary study of bobcat (Lynx rufus) activity confirms the presence of
this species on the Reservation and use of part of the site (Chestnut Ridge,
Figure 2-1) by one male bobcat.(I4) Bobcat home range was observed to be

1416 hectares (3500 acres) for a female and 3076 hectares (7600 acres) for a
male.II4) Low food availability and the relatively small and widely separated
areas of old field habitat where the preferred food (cottontail rabbits and
cotton rats) abounds contribute to the large observed home ranges. The bob-
cat population on the Reservation probably numbers 12 to 15 individuals and
appears to be increasing.(15)

The state of Tennessee has updated its 1975 list of endangered and threatened
species.(6) Species observed on or potentially present on the CRBRP site (I)

I were not affected by these updates.

4.4 CC.4CLUSIONS

Based on a two-day field reconnaissance and review of available literature and
personal contacts, it is concluded that:

f

| Vegetation and wildlife on most of the site remains as duringo

the 1974 baseline studies.

o Oak Ridge Reservation forest management activities that were

conducted as previously planned resulted in minor to major
disturbances to CRBRP site forests. However, major .nanagement

,
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activities on the site are not expected again for at least
5 years,

o Weedy plant species and wildlife associated with early successional
vegetation have increased in abundance on land disturbed by pre-
construction activities. Approximately 25 acres of disturbed
land remains sparsely vegetated.,

o Whitetail deer and wild turkey populations have increased substan-
tially since 1974.

o Other wildlife populations appear stable over the long-term based
'

on habitat quality. Few species were observed during the survey
as a result of drought conditions,

o The bobcat and possibly the eastern cougar apparently reside
on the site part of the time. They both have large home ranges
on ORR. The eastern cougar is listed as endangered by the state
of Tennessee and the U.S. Department of Interior.

o Rare plant species, observed during 1974 surveys, are not expected
to be listed as threatened or endangered. Proposals to list two

site species as threatened have been withdrawn by the U.S. Fish
and Wildlife Service.

o Several wildlife species listed as threatened or endangered by
'

the state of Tennessee occur on the site, as discussed in CRBRP-ER
i Section 2.7.1.4.5. Populations of these species are unknown, but
t

habitat utilized by them has not changed significantly as a resultI

of site disturbances.
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APPENDIX A

VEGETATION MAP AND LEGEND FRCM THE

CRBRP ENVIRONMENTAL TEPORT, FIGURE 2.7-6
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Figure 2.7-6. SITE STUDY AREAS AND OVERSTORY VEGETATION
(Legend on Pages 2.7-507, 2.7-508 and 2.7-509.
Alphabetic letters designate study areas.)
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LEGEND FOR FIGURE 2.7-6

Cover Type
Number

__
Forest Cover Type Acreage

1 Lobiolly pine plantation, 1948 48

2 Shortleaf pine plantation, 1951 35

3 White pine plantation, 1951 39

4 Loblolly pine plantation, 1951 86

5 Loblolly, shortleaf pine plantation, 1951 2

6 Lobiolly, white pine plantation, 1952 7

7 Shortleaf pine plantation, 1952 6

8 White pine plantation, 1952
~

37

9 Virginia pine plantation, 1952 13

10 Loblolly pine plantation, 1904 29

11 Shortleaf pine plantation, 1954 87

12 Virginia pine plantation, 1954 28

13 Natural pine (VP, SLP, VP-SLP, SLP-VP, SLP- 95 9.

MIXED HARDWOODS)

14 * Eastern red cedar pine (CED-SLP, CED-SLP-VP, 107
CED-FIELD, CED-PINE FIELD)

15 Eastern red cedar-scarlet oak 2

16 Eastern red cedar, scarlet oak, ash, northern 14
red oak '

17 Eastern red cedar, white oak, northern red oak 31

18 Eastern red cedar, sweetgum, tulip poplar 11

19 Tulip poplar, white _ oak 2

20 Tulip poplar, northern red oak 6

21 Tulip opolar, northern red oak, sugar maple, ash 33
'' Sweetgum 4

23 Sweetgum, pine (Virginia, Virginia-shortleaf) 42

24 Shortleaf pine, tulip poplar, southern red oak, 11
hickory

25 Sycamore, ash, eastern red cedar 4

26 * Sycamore, American elm, boxelder, black willow 9

27 Sycamore, American elm, boxelder, sugar maple 13

2.7-507

.
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AMENDMENT III
August 1975

LEGEND FOR FIGURE 2.7-6 (Continued)

Cover Type
Numer Forest Cover Type Acreage

28 Sycamore, tulip poplar, American elm, black 2
walnut

29 Boxelder, hackberry, American elm 2

30 haerican elm, boxelder 3

31 Ash, hackberry, black walnut 5

32 * Beech. white oak, northern red oak, eastern red 7

cedar

33 * Beech, northern red oak, tulip poplar, sugar maple 8

34 Sugar maple, American elm 2

35 Sugar maple, white oak, tulip poplar, hickory 10

36 Chestnut oak, black oak 17

37 White oak (Chestnut oak), northern red oak, 91
tulip peplar, sugar maple, hickory

38 White oak, hickory, black (sour) gum, northern 129
red oak, tulip poplar

39 White oak, tulip poplar, hickory (white oak, 55
hickory, tulip poplar, northern red oak)

40 Northern red oak (southern red oak), white oak 2

41 Northern red oak, ash, shortleaf pine 2

42 Northern red oak (Black oak), tulip poplar, 30
white oak, hickory

43 Northern red oak, white oak, tulip poplar, pine, 11
eastern red cedar

44 Northern red oak, white oak, sweetgum, eastern 14
red cedar

45 * Northern red oak, tu 'o poplar, white oak 28
(northern red oak, white oak, tulip poplar)

46 Northern red oak, hickory, pine (northern red oak, 11
hickory, eastern red cedar

47 Northern red oak, white oak, pine, tulip poplar 10

48 Northern red Jak, eastein red cedar 4

49 Black oak, hickory, tulip poplar 2

50 Southern red oak, shortleaf pine, white oak 7

2.7-508
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LEGEND FOR FIGURE 2.7-6 (Continued)

Cover Type
Number Forest Cover Type A,creage

51 Sycamore, tulip poplar, sweetgum 7

52 Bufiding and Construction sites 3

53 Roads 13

54 Powerline right-of-ways 58

55 Cutover and abandoned fields 7

56 White oak, black oak, hickory, sweetgum- 4
957 Shortleaf pine plantation, 1976 25

Total Acreages 1,364

* Unusual vegetation areas

.

*

4
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ORCHIDACEAE (ORCHIS FAMILY)1869-193S), SMAM S T. -
*

6. L. Smallil Wieg. (for its discoverer, Joss Ktms:. Sarru, frm, '

liabitally suggesting nos. I and 2, sery s!cndcr,1-3 dm. high; stem plandular aboce;learesl ,

deep green, reniform-onte,1.5-3 cm. long, many times shorter them the slender pdunc e; racemeA t bracts and clonguts (up to I
h

very loose and open,2-10 cm. long, its rucAis gland I-
t e s ora d as long as |-

.

1 cm. long) fliform pedicels glabrous; sepals bnceolate; paal lance. linear, a thir
1. L. cordata. it trith.

lip, spreading or reflexed; lip broadly obora'e, rciliate,6-9 mm. long, the ddated summh 1 mm. long, bass of lip sessilc. with a
a

*
. 2. L. autrut;s.

an open sinus,there bearing a broad oldong to obonte tooti SmaII, not D. Don: Ophrys'

tooth on each side; colurnn thick,1.5 mm. long. (L renifonn sSmallii (Wieg.) House)-llumus of damp woods and thickets, or in bogs of snounts:n-reg.,j

Pa. and W.Va., s. to Ga. and e. Tenn. July, Aug.. 3. L.a=rica."' !

s

Tribe IV. Erinhonur Lindl.. 4. L. herecatia.

ConAt.-noot
13. CORALLORHlZA Chatelain

hid,"""#*'0 Perianth somewhat ringent, gibbous or obscurely spurred at base. Sepals and petals narrow,
*

l h ibbosity or short
nearly alike,1-3-nerved;!steral sepals ascerding, forming with the ip t e gh base of the compressed!

spur which is mostly adnate to the ovary. Lip slightly adherent to t eBrownish, purplish or yellowish
6. L. .s,gg*.*.

column. Anther terminal; pc11en-masses 4, soft-wary, free.-herbs destitute of green folia:e, with Sranched and toothed coral-like underground rhizomes|~
ideh plzbroue excep 4

d a raceme of cobred flowers.mnded-orate,1-3 cm.

sending up a simple scape uhich hassneathsin place of leaves anFruit reflexed. Small genus of N. IIemisph. (Name from the Greek corallion, curut, and r sa,
Ai*Ld open, plabrous;

m subtending bract;
2/c, IAe uMer orchd

rout.) Const.tonnmsx R. Br.
e. Lip 3-lobed or wif h a promincut lateral tooth on each usarein.

lang, deepl didacdi

Plant greeniab, greenish-yenow or rarely brownish: flowere yellowish. green",*hmbute. - i h low

to suchtly brewn-tinged;tip notched on each side tow.ard base, w tsultruneata basal loises, white and unspotted or rarely dotted w t
, s. N.E., i h red-

or purple: capsules greenish; chsch flowermg in spring. warm.yenownsh: flowers usus!!y spotted.
1. C. tr0tda.nd Oreg. Late May . . . . .

lto no.1, stifer end Plant madder. purple, brown or
2. C. macWasa.

. en, LS-10 cm. Jon$
with purple or red; lip auritled and with prolonged lusal lobes; espsu es.

. .
.

); flower reddish. o brown or iulvous: f'owering in suninwr. .6.
.

a. Lip unlobed e, tire or merely denticulate.6.Perianth 3-7 mm. long. not obviously striped:'ip brundty ovat to roundith:
.

1p; lip 10 mm. long'
the sin 7s and u *.*

sepals and petals somewhat spre ding: Iip3. C. W winiana.capsule 5-1:! mm. long. . . e,p,g ,
e.Perianth about 7 mm. long:,

mbout 5 man. long: flowering in spring.
.

. , . . . . .
mn.and very loca!!y

e.Perianth 3-s mm. long; sepals and petals twurly cunnivent sa a hood; lip4. C. edo,uorhisa,#*I*
. . . . . . . . . . . . .

6.Perianth 03-2 cm. long: sepals sad petals evnspicuuualy purple-veined: tip
2.5-3 mm. long: autumnal.high* leares oblong.

5. C. siriata.tunded to subacute . . . . . . . . .
a 2-10 cm. long, its tongue.shapea; capsule 1.5-2 cm. long. C. - Rhizome

1. C. trifida Chatelain (3-parted; from the 3dnind lip), Esitty or PAtr.d platforms; scope creet,0.8-3)wers pale green or

schitish, Mth somewhat intricate branching, formism ffattenedm. high, eith 3 or 4 clone sheaths toward bnse,2-4 mm. thich at base; raceme 2-IO.nowere ,
das begas

y- or grecrush-w hite, l rowly oblong

up to 8 cm. long; pedicels very short, at first scending,later ref! exed; sepa s narto ligulate, bluntish, 4.5-6 mm. Luna, greenish-yrtlote, often brown-linged, t e atera o
Mt'p, ush slender h l l blhue;

broadly rounded. ds, enicareous silts
"I'#" "#'d"'I'd; lip nearly equaling petnis, eddung, subtrumenic or., s. to Casp6 Pen.,

P''''' 'I*II"'' tip, seith Imr Emsal fulws, trhitish, vith many rul or Intrplik...s. - Dryish tundra,Nord, Que., L*ng.,

thickets, bogs and wnods, Green 1. and Lab. to Alaska, o to n. Nild., Cote
-

and notched at. 3- T Wet

n. Ont., and mts. to Wvo. and Oreg. tEurasia)- With us mostly asWr. verna (Nutt.) Fern. (vernalt - Plant pule yellme or uctI,m6A-green; srpd4 pcIlogrern,
?"lle'.; the lanecolate

IN tP emargmate et J lip trhite, un.
at tnost brownish. tipped, these and the similar petals line tr.luncerdute, uns;mIIc ;""F arergent otericlesd d lip;
dotted or seith stryfeto basal reddish dots,3-4 mm. long, teith um abruply narrowed remrteruct and other I ds, thickets

"}* U*Y ''K~; M*c' car,s,acs greenish, beco,=ing drub, G-10 mm. long. (C. trtfida of ed. 7) - hmp wood Tenn., O., n. Ind.,
and svamps, Nild. to B.C., s. to NA, N.E., N.J., Pa., mta. to Ga. an

*

Wise., Mo., S.D., Colo. and Ores. May-July. - hpes suhtary to densely clustered. .m) T. - Helatively
2. C. macunts Raf. (mottied or spotted). .wrrm, C. - Usually courn r than no.1; rhicomef,['[n"",dlF ''"I !8 brownish; senpc (hith raceme) up to 6 dm. high snit I cm. thick r! ntse, yellme to warm brown,

I
, g its mea 8A

fuscous or purplc.brous, the similarly colored whcatim extending ucl! above the middle; raceme***b '"d "8r*'IF J

few-35. or more.flonered. 0.4-2 dm. fung; perianth u!.itish, ununtly systrd trith red or pur; c,5-10 mm. long; lip seith 2 basal ausritics and 2 protomyd b,rsallobes; enpsuhs broum or fulrous,
reen, ciliate, cunc.

d30 mal fourth hear *
1-2 cm. lon,. - Pry woods, Nad. to D.C., s. to N.M., N.E., LL, Va., upland of N.C. anu

{-{g, amp tu aty or Tenn., O., Ind., Wisc., Minn., S.D., Colo, and Calif. Inte Juno-Aug.- Fresh plants occurc. N.E., mes.
,

I
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E
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484 OIICIIIDACEAE (ORCIIIS FMIILY)
in the following color-forms (until dry): typical plant uith scapes, sheaths and perianth yellow, ,cith short-tiedicelled a+

df- the lip epotted; forma Myida tpeck) Farw. (yelionish) simihr but hp unspotted; forma Inter- tAe 3rd drocl'iMI T ? s
media Farw. (intermediate) with scape and sheaths dull brown or fuscous, perianth yellow. iarcral seeds, co"81"'1

"'

s
brown, lip spotted; forma punices (Thrtlett) Westh. & Adams treddish-purple) the seape, In wet sphagnuni, n.-

* *

sheaths and perianths reddish-pt.rp,c, lip spotted. 2. M. tfschfpoda *
3. C. Wisten&na Conrad (for its discowrer, CHARLza JoNr.s Wisun,1782-ISG3), Wistra's mrm,0.5 2.~, dm. hid,

C.- Coarser than uo.1,14.5 dm. high; scope somen hat bulbous at base, from a small coral- oval,1.7-9 cm. long, a
loid rhizome, ringed usa red or purple, commonly llexuous toward summit, with paler striate tetow the uml one' '
sheaths below; raceme luz and open, 2-13 cm. long;fewers suun nearly horizontal, finally some- brfore cryrn*La "'6

* what reflexed; perianth G-8 mm. long, the reddisk or purplish-bacLed hncar sepals sumesrhut punded perbmth jn*!I+
spreading, thcir pulce innerfaces Jfceled trit 4 purplc line*; petnis ivale, slieht17 shorter and broader, far to axis of orary, fo
purple-flecked; lip 5 mm. log, deftered, roundish, scith basal clair, univled, schite, tdth purplish slender moinkd,ts'' V
dots, c=arginnte; cupsule S-12 mm. lont. - Rich, chiefly deciduous woodland, Fla. to e. Tex., phyllos et d , D0% '
n. tbecoming very loest) to N.J., Pa., W.Va., O., s. Ind s. Ill., Mo. and 8.D. I te ifarch-May. s. lab. Pen. to 3 fan.

4. C. odontorblaa (Willd.) Nttt. (tooth-rooted). Ian or Arrnix C. - Simdar to no. 3: Ind., %"tse., Min"-' *
smaller throughout.1-3 dm. high; scape often greener, slender; recen e 3-20. flowered,1.5-7 2. M. unifolia Mi

hiCIca. long; perianth 3-4 mm. Zong; sepals and petals approximate as a hood, sube7wd; lip white,
MT2.s-3 mm. long, crintly- or crose-margincd, purple-rimmed and -dotted; capsults slender- 3 Ij e7 8pedicelled, pendulous, 5-8 mm.109. - Dry woodlands, sw. Me. to Minn., s. to Ga., Ala ,

'%g,. me
uneMiss. and Mo. Aug.-early Oct.-l'orma Mrida Wherry (yellowish) has scape, shcaths and

,

--

perianth yellow twithout the usted purple tones) and the lip unspotted. .. W
5. C. striata Liudt (stripedt, Statrza C.- As coarse as no. 2,1.5-3 dm. high; stoutish M "60

\ hu-
scape and shcaths madder-purple, or in forma f61ra Fern. (yellowish-brown) yellowish to

' '8
orange-brown as also the perianths; rucme 0.3-2 dm. long; flowers subspproximate, often very

,Y b''
numerous: perianth usually purplish. O.S-2 cm. long, the lance-orate translucent conspicuously b*
purplc-ecined sepals and pctals loosely approximate andforming a broad areLing hood; lip toque- y Sg. ,a.ss, Fl
shaped, usually madder-purple (yellow-brown in forma fulca), striped only at base, about as long
as other petals, abruptly drooping; capsules strongly ref' exed.1.5-2 cm. long. - Calcareous or 4. M. Bayardi 1

1

rich woods, Gaspd Pen., Que.; sw. Que. to w. Ont., s. to nr. N.Y., s. Ont., Mich., ne. and n. smaller throu:;hou
Wise. and ne. Minn.; s. Alta. and s. D.C., s. to Wyo., Ida., and Cahf. Late May-Aug. 1.5-12 cm. long ar*

long; flowers greer
dello'J,2.5 mm, br16. MAL 1XIS Sw. ALuaxrs. Anorn%:orra and a-1.4 mm.10'

Sepals lanceolate. oblong or ovate, spreading. Petals lanceolate, filiform or linear, spreading. ,,, long, sciti th
Lip auricled at base, narrowing toward the summit, entire or -left. Column very small, terete, wc!s and clearin

. .
with 2 teeth or auric!cs at the summit and the erect anther between them; pollen-masses 4, 5. M. floridim

! in one to r (2 in each anther-locule), cohering in pairs, waxy, without sta!Ls, fihments, or trarely 1 or 31-le-
I gland.-Low herbs of Am. and Eurasis from sclid tubers producing simple stems which high; leams subni
j bear 1 or few leaves and a raceme of tiny mostly greenish flowers. (Mulucos, awk er delicate, ne becer (usuall)

from the frail character of no.1.) Including Macnostrus (Nutt.) Est. scale prolon':ed;

a. Leaves 2-5. alternate, basal, subtending axillary new tubers; sepals narrowly 21steral obb.m i
,

'

ovate. 2 of thern ereet, the 3rd drooping: petals half as long. lasce-ovate, petals filibrm, E
blunt: tip orate, conspicuously green. nerved. erect, much shorter than prolongcJ, the tw

a

I lateral sepals; capsule crowned by the persistent porrect perianth. . . 1. M. pr.kdoa4. milien, the marr
' a. Leaves solitary or 2(-3). subbasal or hi;;h on stem, without asi:lary tubers; g ,piga scr.,

sepals lanceolate to ovate; petals linear to thread-like;I p not conspicuously Inargy ,g,,4
reined. with entire tip or 2.eleft. . 6.

6. Leaf 1 (rarely 2); flower greenish to yellowish. . c.
2. #. 6recAy-c. Lip drooping. entire, abruptly long-pointed. . . . ... ..

| peda.
g

c. Lip finally ascendine. 2-lobed at summit. with a nelian tooth, g,p.ds oblong
3

[
ltaceme oblonecylindrie, in anthesis 1.3-2.5 cm. thick: pedicels 4-10 8 tout at loFe, *

mm. long; lip oblong-oval, shallowly cordate at base, the 2 latern! eS'h anther-Im'
h spicallanecolate lobes much pmtonced, the centml tor,th ruinute. . 3. Jf. ==ifetia. of trop, an*I te

,

Itaccme slenderly c)lindrie, in antheais 5.-10 :::n. thiek; pedicels 2-4.5
few. flowered r-mm. long: tip broadly cordate-deltoid. the 2 lateral apical lobes

deltoid and shorter than the broad hasal ones. the median tooth lustrous leaves.

6.Isaves 2 (rarely 3): tip orange tu vermilion, ercet, entire, cordato.ovatm the.
4. Jf. Rasardi, 1. L. lihf 61ktriangular. . .. . . . . . .. .. . .

Conratturiah I
basal auricles broadly rounded. the tip not prolonged. . 5. JI./foridaan. green,luatrous.....

i fiara Wadmon1. M. paludosa (L.) Sw. (boggy), Doc-M. or A.- Plant very s ender, 0A-2.5 dm. hieh;
fruit ascendinslender rhirome surmounted by 2-5 atternate oblanceolate or narrowly olmvate lenres 0.5-3 cm.
lanceolate butlong, these crentually subtcraling sinull tubers; scapc filiform; raceme rery alcrukr,1-13 cm. long,,

I
!
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ORCIIIDACEAE (ORCHIS FAMILY) W

curved; petals pendent, usually madder-purple: lip 6eoudly cuncate.obo wie, trouslucent, usuall,
,

petioled nerved and plaited-

modder-purple, 7-10 mm. long, with cbping auricles at base; capsuks clavate, erect on long
,

species: ours, and another 1
pedicris. (L. hii@lia (Sw.) Lindl.)-Lnamy or sandy woods and cIcarings, s. N.lL to s.

*

Minn.. s. to s. NI, Ga., Ala., Tenn. and alo. 3 lay-carly July. | nf the genus Tipeda.)1

i L T. discolor (Pursh) N
2. L. Loeselii (L) Richard (for Jonaxx Lonr.i.,1G07-1G'5) Loasts.'s, Doc-or Ygt. tov T.i faces) ~ Leaf 5-13 CS- I*

-Sma!!cr than no.1, with lanecobte to hnre-ovate scuom green strongly keeled leares; flower.I raceme 1-3 cm. long; spur a
ing stem (asal raceme) 0.*r3 dm. high;/o.rcre 2-25, ubvut 5 mm. bmed, pilorrish-green, on short1 -IbntmWorest, h to
ascending peditris; lip enneare, oldung. to uhucate-spatulate, about 5 mm. lang, arching; capsulesand s. Ind. July, Aug.
Jaager than (Acir pedicels. -Bocs, peaty meadows and damp thickrts, Gasp 6 Pen., Que. to
Sask., s. t.s N.8., NI, N.J., Pa., Sid., up42nd to .ua., O., n. Ind., n. El., e. 3!o. and N.D.June, July. (r.u.)

Sepals and petals nearly e

18. APLICTRUM (Nutt.) Terr. Perry-noor. ADAM.AND-EM Imus nor spurred at lose. La,

l the middle lobe somechat 8
Perianth neither gibbous nor with any tsace of a spur or sac at hase. Lip free,3-lobed, withj plants with stout or somen

three longitudinal cresta. Column compressed; pollen-masses 4. -4 espe from near &c summitj "IU I' * D '' @. '#hof a globubt corm-like tuber. Leaf soli:ary; petiole distinct. The s! ender naked rootstock L E '3"'A *; e
producing each year a globular solid tuber or corm, often 2.3 cm. In diameter (filled with with stout sheathing purpra

, -

'

exceedingly gluteous matter), wl.ich sen Is up hie in summer a hrge oval many-nerved purple, almut 2 cm. long; e
phited leaf hating through the winter; early in the succeeding summer the scape appears, ut }
terminated by a loose raceme of lurid flowers. A single species. (Name from a-pneatur, scitA. C. 'out, and the Greek piectron, spur.) '

L A. ~tyemale (Muh!.) Torr. (of winter; from the conspicuous evergreen leaf). - Rootstockf like a coarse chain of 2-4 !arge biennial corm-like tubers separated by intermediate slender Crass I.7
8

I strands; leaf firm, blue-green, corru;:ste-striste, the blade 0.7-2 dm. loeg; scape stout. 345
f dm. high, with remote sheatNng bracts, the leaf often shriveled at flowerior time; flowers Subchss I. ARC

8-20, about i em. long, divergent, purplish-green or madder-purple, or in forma pillidum&

House (pale) pale yellowish throughout; sepals long, greenish or yellowish, singed with madder-t

purple; petals shorter, arching over the culumn, olJone, obtuse, yellowish, tinged with madder- FAM. 40.*

purple above; lip white or r.early so, sparingly marked with magenta; plump capstdes re.i Flouvrs perfect or do.
flexed. - Rich woods, now becoming rare, sw. Que. and Vt. to Sask., s. to s. NI, Ga., Tenn. .

se<ded a rF'l8 l"'.' *' ". | and Ark. May, June.
more, hypogynous,

, .
-

19. CALTPSO Salisb. spikes of flowers nakedt.

| Sepals and petals simihr, ascending, spreading, oblong 4anceolate, acute, magenta-crimson,g rarely white. Lip larger than the rest of the flower, saccate, nith three longitudinal rows of
yellow (or white) ghs*4ike hairs in front and with a translucent spron4ike r ppendage (formed '9tamens mostiv 6 er 7. hy'

,

y
by the overbpping of the lip) spotted with madder-purp;e, the sse (bearing two conspicuous ,f 3-4 indehiscen't rarpels ur
horns at its base) whitish, with irregubt usually purple-madder markings. Column winged, Perennial paludal herbs, one

e

| having the opereubte anther hat below the apex; pollen-masses waxy, 2, each 2-parted, all
oled learcs') without distinctt

sessile on a square gland.- A single circumbores! species with sohtary basal leaf and a l' the pedicel crowded in a s!
;

. | flowered scare; sometimes with a cornsline rhizome below the tuber. (Named for the goddess sP{arance giving rise to th.Calypso.),

i S. cernuus 1. (no&90
1. C. bulbasa (L.) Oakes (with a bulb). - P! ant 0.5-2 dm. hizh; tuber superficial; leaf niferous, the rhirome stonaI

oval to round-ovate, veiny, bluish-green, with undulate rnargin, 2-G cm. long, developing in|
spike 1-3 rim. long, pedon

autumn, overwinterine, and shriveling soon after flowering season, the slendtr petiole 3- _ 8wamps and shallow wat
- angled; scape smooth, nith membranous sheathing bracts, it and the leaf from separate buds;. Iu.* Mo. and se. Ihns. June
g

| pedicel of flower subtended by a petatoid bract; lip resembling a sugar.scocp, 2-2.5 cm. long,
marked u.th purple-madder, or white in forma candida llylander (white); erect capsule FAM.i
tipped by the marrescent perianth. (C. borealis salish.; CytAcNa bubsa Ilouse)-Cool

.

'

mossy woods, chiedy calcareous. often about bases of Thuja, Lab, to Abska, s. (now very, pioccious (or by exci
locally) to w. Nfld., N.8., n. N.E., n. N.Y., Mich., Wisc., Minn., Ariz. and Calif. Mid.May- aments, one to coh be
early July. (Eurasia) caps,de, witA 2-4 pari.

raky doern. -Sti:: mas.

20. TIPULARIA Nutt. Camrt.T Oncms men. Cott!cdons thtte:
or ebe leafaike and pet

Flowers greenish, tinged with madder. purple, numerous in an elongated loose bractless
raceme. Sepals oblong. oral, obtuse, upper stTal narrnwer. Petals oblong, obtuse. Lip with a 3 ,ntendinc or divereen*,

f, slender spur, 34alel; htcral lobes obtuse, obscurely tonthed; apical lobes 1,rnad at bane, . simiae or had stiemw: bua
cach ihwrr with I to 4 le

margin deflexed at the mia",c, aper espanded. Column wing!rss; anther operrulate, terminal; Aments soon arebing or pod'

pollen-maws 2, waxy, each 2 3nrted, connected by a lincar stalk with the transverse small
ghnd.-Tubers connected in a horizontal serics, producitig in autumn a single ovate slender. ermm'tti'*l *' *Mi". "2- t; I,

*I*I

ddsted or prohnged

e
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DEPARTMENT OF THE INTERIOR Islands tree boa. San Esteban Island regard to the historic ranges of the listec jd.''chuckwalla. Fiji banded and Fill crested taxa. . p
,

g
Fish and Wildlife Service iguanas. Bolson tortoise. Plymouth red- Dated: hfay 14,1960 ,Wi -bellied turtle, totoaba. bonytail chub. t.7nn A.creenwalt. 4,50 CFR Part 17 Goodenough gambusia. and Kern

Director. fish and wiMyeService. 9primrose sphinx moth. Plant species oRepublication of the Lists of added to 117.12 are bunched arrowhead. Regulations Promulgation 1
Endangered and Threatened Species Tennessee purple cone lower. Accordingly, il 17.11 and 17.12 arer

:-
and Correction of Technical Errors in 1.ipochaeta venosa. Truckee barberry, revised and republished to Title 50 of ;Final Rules Chapman rhododendron. green pitcher the Code of Federal Regulations as set .

plant. Harper's beauty, purple. spined forth below: LAoewcy: Fish and WildLfe Service, hedgehog cactus. Wnght fishhookInterior.
cactus. Uinta Basin hookless cactus. Lee PART 17- ENDANGERED AND '[

ACTION:Finalrule: republication of the pincushion cactus. Arizona hedgehog THREATENED WILDLIFE AND PLANTS
.

fU.S. Lists of Endangered and cactus. Brady pincushion cactus. Si!ct
Breatened Wildlife and Plants and pincushion cactus. Raven's mazanita, 1. 50 CFR 17.11 and 17.12 are revised ! ;

to read as follows:correction of technical errors. MacFarlane's four.o' clock. l.!ayd's 1

SUMMARY * ne Service hereby issues a hedgehog cactus, black lace cactus.
{ 7.11-

Endangered and threatened.

h f d 'd Peebles Navalo cactus. Kuenzler
nd stened V1 ife an Pla 50 hedgehog cactus. Nicoll's Turk's head (a) The list in this section cortains the g

CFR 17.11 and 17.12. The last cactus. Knowlton cactus. Stenogyne names of all species of wildlife .5hich .

republication was January 17,1979 (44 angustifolia var. angustifolia. have been determmed by the Directer to
FR 3636-3654). Technical errors are also Haplostechys hoplostachya var. be Endangered or Threetened. It also
corrected ~ angustifolia. Cooke's kokio. Mesa Verde contams the names of species of wildhfe
DATE:These lists include all species cactus, bunched cory cactus. Lloyd's treated as Endangered or Threatened
listed as of May 10.1980. and are Mariposa cactus, dwarf bear-poppy. because they are sufficiently similar in

Chilean false larch or alerce appearance to Endangered or
ny all ub a rule efrecti e May Anci8t#0CCCtus tobuschil. Davis' green es ed pec s i et se

23.1980) and the Goodenough gambusia pitaya. Nelh.e cory cactus. Sneed d-
(final rule effective May 30.1980). The pmcushion cactus, spineless hedgehog N,, ame" " Scientific Name", and
txts of 50 CFR 17.11 and 17.12 are also cactus. Cuatemalan fit or pinabete.
(ffective May 20.1980 (see 45 FR 13c10. Some populations of the Amencan Endansered or Threatened" define the
F;bruary 27 '1980). alligator have been reclassified and all species of wildlife within the meanmg of
ApoREssEs: Comments concerning this the non.U.S. populations of the the Act'%us, differently classified
republication should be sent to the American crocodile were added to the eographic populations of the same
Director (OES). U.S. Fish and Wildhfe previously listed U.S. population. The vertebrate subspecies or species shall
S vice. U.S. Department of the InterGr. following captive self sustaining be identified by their differing
Washington. D.C. 20240. Populations of species have been geographicboundaries even though the

FoR FURTHER INFORMATION CONTACT. removed from the list (see the other two co!umns are identical. T'he
Mr. John L Spinks, Jr Chief. Office of September 17,1979. Federal Register [44 term " Entire" means that all populations .

Endangered Species. Washington. D.C. FR 54007).h jaguar, black lemur, ring- throughout the present range of a j
20240.(703) 235-2771. tailed lemur, leopard, tiger, brown eared vertebrate species are listed. Although 3

SUPPt.EMENTARY INFORM 4 TION:The lists pheasant. Edward's pheasant. bar tailed common names are included, they |
incorporate species officially listed as pheasant. Mikado pheasant. Palawan cannot be relied upon for identification
Endangered or Threatened under the peacock pheasant. Swmhoe's pheasant. of any specimen. since they may vary k'
Endangered Species Act cf 1973. as Since the republication of the lists is a greatly in local usage. The Director shall |
amended, and 50 CFR Part 424. The consolidation of previous rules, and the use the most recently accepted scientific

previous republication was January 17 technical changes are purely to aid the name. In cases in which confusion might

1979 (44 FR 3G36-3654). The animal reader, this document is not a rule as arise. a synonym wul be provided in
species added to i 17.11 sir.cc that contemplated under Executive Order parentheses.The Services sha.ll rely to

the extent practicable on thepublication are Canbbean monk seal. 12044 and 43 CFR 14.2(e). Therefore the InternationalCode ofZoologicalRyukyu rabbit. Simien fox. Malabar provisions of that rule do not apply, and Nomenclature.large spotted civet. Iriomote cat. Fea's a determination of significance is not
(c) In the " Status" column themuntjac. Formosan sika. Ryukyu sika, required. In addition. the Service finds following symbols are used. "E" for

North China sika. Shansi sika. South for good cause that this document shall Endangered. 'T' for Threatened. and "EChina sika. Corsican red deer. Barbary be effective as indicated above and that [or T](S/A)" for similarity ofdeer. Yarkand decr. Dactrian deer. notice and public comment are appearance species.western giant eland. Jentink's duiker, unnecessary. Technical errors detected (d) For information purposes only the !Tora hartebeest. Swayne's hartebeest.
In previous lists and the Federal Register " Historic Range" indicates the generalZanzibar suni. sand gazel!c. Saudi of February 27.1000 (45 FR 13010-13020. known distnbution of the species or !

'

Arabian gaze!!e. Pelzeln's gazelle, to be codified at 50 CFR li 17.11 and subspecies as reported in the scientificArabian gazelle. Arabian tahr. West 17.12). have been corrected. Some literature.The present distnbution may
'

!.frican manatec. Crevy's zebra, scientific narnes have been changed to be greatly reduced from this historicHartmann's zebra. Virginia big-cared tellect current usage. Synonyms or range.This column does not imply anybat. Ozark big-cured bat. red. necked alternative names are indicated by (=). limitation on the applicatics of theparrot, saltwater crocodde two Readers are requested to ndvise the prohibitions in the Act or impicmentingunnamed boas from Mountius Virgin Service of any errors.particularly with rules. Such prohibitions apply to all

.
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Individuelt of the species. wherever (not applicable) appearing in either of exaraple, the genus Hylobotes (gibbons)

found. When the list is updated annually these two columns indicates that there is listed as Endangered throughout f ts

cny Change in the range will be added. are no special rules and/or Critical entire range (China. India. and SE Asia);

(e) For informational purposes only. a dabitat for that particular species. Consequently. all species, subspecies,

footnote to the Federal Re-ister
Ho.-ever, all other appropriate rules in and populahons of that genus are

publication (s) originally listing a species Part 17 and Pstts 217-r and 402 stt!! considered fisted as Endangered for the

b provided under the column "When apply to that species. In addition. there purposes of the Act. In 1978 (43 FR 6230-

Llosed." Footnote numbers to il 17.11 may be other rules in this Title 50 tw s2?3) the species Ha/iceetus

cad 17.12 are in the same numerical
relate to such wildlife. e.g pcrt-of-entry leucocephalus (hald eag!e) was hsted as -

sequence. since plants,and animals may requirements. it is not intemded that the Threatened in " USA (W A. OR. h!N. WI.

! be listed in the same Federal Register references in the "Special Rules" colwan M11" rather than its entire population;

i document.ht document inchades a list a!I the regulations of the two thus, allindmduals of the bald eagle

statement indicating the basis for he Services which might apply to the found in those five States are consuiered'

listing. species or to the regulations of other [isted as Threatened for the purposes of

(f) The "Special Rules" and " Critical Federal agencies or State or local the ACt.

Habitat" columns provide a cross- governments. , (h) The "I.ist of Endangered and

reference to other sections in Part 17 or (g) The listing of a particular taxon Threatened Wildlife" is provided belew-

Parts 222,220 ce 227. The term "N/A" includes all lower taxonomre units. Per
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Capresuun nous sooneft narne er48pge ed W
seesu=ed

na a

A einen pee escressumpene _1 Escue E s fee tot

M &amas wios sugge .-_ Eye, . E gg pet stAw

Angmans, acesy Manes arw.wece An -- E ere E M sea sea

a- ersecos. Demana.s struas areas sam - E=ese E 95 864 mA

Aremsee. para sace Msiertene meer sere = Anome Eaeo E 1s 44 lee

Areseye, amongomen esmye sage starra siaangoecs :_ _ . , Erase E 4 sem est

7 Obg annanas ==sgsor* CrsrneGang Esame E Ts pea mA

Ab amernes pgrens vene.esma and Ghnene in Erw- E fg set mA
iAnregag pre

AN
Arnmana, pre feey chariportyss ewiceam Arg n- - Ese E s 8th st4

Asa, Ar san wed fam.s aswws _ som s=ones Eencana E rara $ s sea M

Ass. Jhen - ad fates threoum Sauemmes.esa mis Generas Am e_ Eroe E s fe4 NA

Anupus Avon esa (as specsese bee.aeaa,, Asamans E#ww- E s ses pet

t - w-s
Ayodge OmAre=== 94ammense Eessees Ese= e s sea mA

i . % ._s
__ - aaoysauna aseyrusse - Indonene Eeese E is NA e6A

serummool eareos erammess aaiearmee Ause - Eeera E 4 fem me

SanskocA seter? Peraa*es 8r*' taw -. Ause " E"*e E $ 8EA NA

trueesmet useer ret *' & saves asucws Ause" EP'te E 4 Se4 lea

ternespot gag w Chescane scamssam As- EaEM E e 8e4 80 4

Swuecoat reeen adsoons negres Austara. Enare E 4 NA NA

Gargang Sos opwrg smAnsaas Asa - Esese E s pe4 MA

Cereat arms sons haus u sA _. Erdre E f3 pe4 mA
s

est, yey aAces piseecew

Bet powenen feery Lasesi s oriersnm annoes U s A pumana Ename E y see u

emL ismens asomm anases East atus n_ U SA E ese E 9 #F 9kat 86A

Ascens awassum ampens U sA den out, Af4 Emere E SJ 8e# Net

Sul,oners eurewoo^ piscana essasena wr;pwress ._ y s A. AY VM VA5 et IL, oDL Erese E SS 97 99st ann
Set wpree % _
Seer, grown pans ersos aristosus Chrse (Tamat Eaere E M MA me

asas, eronna unas acam areas pee ans, E 99 NA sua

seur. arean er yey uma actie awrees caneos. western u 3 A u 5 A --as T t. 2s. e NA 87accq
_

~

suse e
na see

,semm.ma- a ywy team arme.m _ nee =se En-e E
5 24 son

- casar see onwe . :c . E m.e E

Doest " &ameihmee seiscescas Canamas Deanheems W SA __ cerunne E s atA 88 4

Boeuma Fans mas escisneos Cane a "- E use E 95 mA IsA

Cemet Secten canons ascsmerse teorgomat Crw a _ _ Ere-o E 15 NA NA

Cat Annman rese pcepts Ches esses th Argenene __ E eme E *s sue pea

Cat tweca.aoness reas segnpes sauetern Am.a Emee E 1s MA sea

Cat am6J'emoed fame easmcape idanave.e . Esere . E ts 804 NA

( Cet strices esereswim sur'insuries Japan twezemse asand. *yumvis Ermee __ E to M NA

f Cat e" Fees auripsesnes asapserwe ._ Easime Ama Erme E tS feA NA
j
. Cat _-- see --. mr _ - neem me.e.e= w Ee E a = w

eenrGhet

CEL IeesunctIS Fede han. CPwie Chesa hauerna sneenees Esere E es ptA iga

(Sisaavat
Cat nyer Fear sywis Caeta Ace to starviersi scuse Ernee E s pea sea

Armanca
. - e.ns.___ = E.e.e E - .

|
oe,s.a. As we ei -

. oe e A A~e e es - _ E,.e E a. . .
l Chwuoereee Pes eopaceses eens eac cews Asnce Eneve . t f4 NA tr a04

owneennes pya, rea s-= acus :-e Ea.e t is mA trene

osasase cransrae arenceuaers nonsus ie. somwe E nere E rs NA NA

Eneve . E Se NA NA
omet aseeber inrge seenso_ who''e aims ase cinerarie arume

ceIDeadL aness &=*= seienes (m mayses o enee. Peoo6e . Enare E gg NA pnA,

P-Mar er Cava Cameroom
Gacars

en- Tame mover esa em asas say,meen,e ~ wenes Enare E s. to NA sea

&=*= 2anneer ens rea sene Tenterme Enere E s pea NA

Cmeer ees ern ree swuomr ooi,, E.. -n more A,nerca snare E s w 4A

.

y e --- . - ~ , - - -- - ..- -



1

1

1

. I
'

Federal Register / Vol. 45, N3. 99 / Teesday. May ?0.1980 / Rules and Regulations_ 33 710
g

seemos
Vetstraw som>

Demons wge anson wrwe Soms when seed Cance hates Sesoni nsee b
jConween nome Smenses name sneerigered or i*
j

Deer, L. Caws w e;-. w USSR, G . Erare E to NA sea
,

Duur. Someen Ass secrum eww peonse e Ynero E 3 86 4 h4D sr, ameary Caws e. ems asveaus uweeca tie e, Asgen- E** E 80 NA kA 1
jDeer, Caese insmis pause OsocoNim nen=crum we=ce eCoeos esen'a Enare E 10 NA AA Vcean=*==

Daar, Coheenn emmended_ Oaxonam gewso mianna , U S A. (M Df4 Eaere E. t paA esA

'
Deer, Caracan roe Caws e ees carssamm Coreca. Sarerse Ener= E $0 86A NADeer. Ehre : n Caws ses tune so Southeast As.a Ernsa E 3 enA esADamr hog Ase t eCaMalpegygm Thedend, innocruna Enma E le 86 4 anAaww*tecia
Duer. hay Onecawsis earpresrum swiesa U SA (nouewn Fu Enere E t NA asA
Omer, se=a stasarow menadtras Argeners Uruguay, Parspey, Em- E 3 sea u8ennLDour, na Nedrs Cams et 48 aist*"s Omne (Sweemk thett Eme E 3 NA NA

c

Deer, musa
adosceim macrudmm nioscanseria. Souencores Asa Enare E IS NA NAOs i g Cwonaceus seroa- Srsat Argeres Unsper. Erwe $ 1S NA NAPereguev.Osor, Perses estair Deme alsme mesasperime Det van E*re E 3 m sea

'

Deer, Phacore Ace coastenw=* Powcones fCa aman is.anosL Enero E IS DLA psADeer, e=erre Caws Awaro* htte heoal Entre E 3 hA NA
Deer, votan=a Cams enaonus rereen0* ism Chna (Scaeng) Eeere. E 90 NA NA &
Detwar Anusedwse arcsas Ausersaa Entre E a sea esA

,

Dog Asees wed(=Dnoisp Cart se=ss U fuSR Korea Chna. >=sa, Entre E 3 NA ataSoutheast Aa,a
(>$ Pape tsartzem- Es.asonal west Amt.a Entre E iS esA NAChaparg Agary cape East AMca en souikom Jacare, Enere E a pea NAsumaang U S A. (Trusa

Temiones6Deshar, Junena's Cosmeiconia Joner** Sere Leone. Leena army Coast Entre E 50 86 4 haEnareL Wessern yet Tarueregus arrerasim aisroess.. Se wgm em swory Coast Entre E So NA h4Elsenere. Aswan Lanzarra e* raw Ader= Eaere T a0 anA tr eoie,EineharuL Anne Oswees maans.e Souin<enre mid Southessa Aas Eaerepeset aneca.aaosed 44 mare strynpes Westem U S A., wesiem Canasa. Enme E 1, 3 sea NA

E 1S NA asa
Ptyeeuw. Tasmanen (kangaroot eracroma egemens teesiewews Ausensa (Tesraarnas . Eaere E S smA siA
Feu, Nor1 hest s=el Mdoes voos neces

U SA enorwiera eterek Canaca . Canaoa E 3 feA h4Fan, Sea Joesan fue Mapse mA:ross musco U SA #Camroreme) Eners E 1 ssA NA
Fou, Sssion Se=ne entenes Elmeq>a Enare E 90 pea NAGenema Qars (=Deamp_ Arvnoareas crate

Sommaa. Eiheena Enare E 3 anA NAGammes. Cnswer'= Gatosa cu==o'r Morocces 76mma Emre. E 3 NA penGemmet Mhorr Gaassa dans autre M 'vecco Enre E 3 anA NAGemene. Morax:can (= Dorcass Gasese spress massers,ve_ uorocco, Aagena Entre E 3 hA NAGeroes. Re a:a Dro Dame Gar ** aa*s erstr Soarmen Sena'a Enwe E 3 NA hAGareta Arahan Gatese comes - Arahan Pererassa eactueng israss Entre E 10 pea NAGareas. Sarwr Garena s.eg6 erose atra_ Jercars Aretrwt PsamsJa Entre E 50 anA saAGasses Seias Arsemen . Garons a.wcas ammspe faraes. arat Jordan. Syna. Sauch Entre
E 50 NA NAAratna, awess.

GassesL Perreen's -- Garesa areas autrees Sornee= Enere E 50 man NAGenese. monderdierned (= Anyng . Gareas eroomes Sudan. Egy% Agr e. Le,a~ EnareGmeda thaaaana Therapeecus seede Nurthem E9 mon,a , Enere T 16 NA 17 40ict

E 3 asa NA
Genere Moosnre nos $rchatng Chena euna noudheastern Asa EneT E & 15 hA NAApnesetm L
Qard

At=nerneedtes swer East Aas Enere E 19 NA kAGo== Gcrure spres
Genes ans wesenne Alacs Enareteare, haons Cacrougus haounss anea seepel Enare E 15 NA h4

E 3 NA NAMwtmesest $=eyne's Acessonws atsoupnea sme,ee Eencoat Somana Ener= E & SO NA NAteresesent Tara Ategpnia Wwns are_ Emsopa. Sudan. Egyor Entre E S0 tea NAHot sugver Sus newnaus essa fuscat Brnaast Samen _ Enwetearset Prrowersso's Comm Arre ors **. Mongoma Enero
. E 3 864 NA

tensonA teorsi Anoenn essezcanoem missense Ecuador. Para Chae. Soonst Entre E IS NA paA

E IS fuA NA
Argener'a

DemenmA SeAh wenn .- a emes Chee. Argenene Enere E 1s esA anA
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l 17.12 Endangered and ttweatened plants. ,

[j
(a) The list in this section contains all species of plants which are determined by tl4 Director to be Endangered or

Threatened. It also contains species of plants treated as Endangered or Threatened because tney are similar in appearance to
. en Endangered or Threatened species (see i 17.50 et sql j

(b) The columns entitled " Scientific Name" and " Common Name" define a species of plant within the meaning of the Act.
Although common names are usually included. they cannot be relied upon 'or identification of any specimen. since they may -

vary greatly with local usage. The Director will use the most recently accepted scientific name. In cases in which confusien -

might arise, a synonym will be provided in parentheses. The Services shall re!y to the extent practical on the Internctionc1 i
,

Code of BotanicalNon~enclature.
(c) In the " Status" column the following symbols are used: "E" for Endangered. 'T' for Threatened, and "E (or T) (S/A)"

for similarity of appearance species. !'
'

(d) For information purposes only, the " Historic Range' indicates the general known distributii,n of the species or subspecies
as reported in the scientific literature. The present distribution may be greatly reduced from this historic range. This column does i
not imply any limitation on the application of the prohibitions in the Act or implementing rules. Such prohibitions apply to all
individuals of the species, wherever found. When the list is updated annually any change in the range will be added.

(e) For informational purposes only, a footnote to the Federal Register publication which original?y listed the species is
provided under the column "When Listed." Footnote numbers to i17.12 and 117.11 are in same numencal sequence since pfants
and animals may be listed in the Federal Register document.That document includes a statement indica *ing the basis for listing.

(f)'lle "Special Rules" and "Cntical Habitat" columns provide a cross-reference to other sections in this Part 17 or Parts 222
or 227. The term "N/A" (not applicable) appearing in either of these two columns indicates that there are no special rules and/or
Critical Habitat for that particular species. However, all other apprepnate rules in this Part 17 still apply to that species. In
addition, there may be other rules in this Title that relate to such plants, e.g port-of-entry requirements. It is not intended that the j
references in the "Special Rules" column list all the regulations of the two Services which might apply to the plants in question or
to the regulations of other Federal agencies or State or local governments.

(g) The listing of a particular taxonomic group includes all its Icwer taxonomic units [see il7.11(g) for examples).
(b) The " List of Endangered and Threatened plants" is provided below:
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fywnre sameown ver emposeur Cata canea =asMouper U sA (CA) E st 17 9Ena) NA

r__-__ m- empu,.
we*= teuscae(.Echococam L Ada,wnutrie t)_ faenacn tervoom cactus U sA (T10_ E 80 hA taA
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Adanstsaw a L
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teepwnsana s k
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E Ft ash am

EcrWecs=via evernewe var piamaw PWTuescwed hedgm cacas. U 1 A SJT1 E Se psA em
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Ecymnocipois aards (. E soones var. () Dopo e necoonog cacts U SA (T4 _ E 67 hA NA
fewecereus apurneacac ts var aNw f,E Ma.- ;_;; Diect asce cacts ~ U SA.(T4 E es hA sake
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var a. E snoemrcus .ar at uT)
fans ocevia swimpse var de.as t E annen oevre' green p*ava tasA (T4 E 8I hA pha
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mal
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aamres pesa.se . sees tarews annand eve orever . U s A |CA) E s0 NA hA
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Feere aswessam s CMean eene meren(.pecet _ cme Argeres f 73 NA NA

facavew-tinest fanury
A41ossoontos Awnee ses ##wwee Psuers mervermeA U s A $CA) _ E $$ NA NA
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TENNESSEE WILDLIFE RESOURCES CQ9 FISSION
PROCLAMATION *

- - ENDANGERED OR THREATENED SPECIES s
>

.
~

Pursuant to the authority granted by Tennessee Code Annotated,
Sections 51-905 and 51-907, the Tennessge Wildlife Resources Commission-

does hereby declare the following species to be endangered or threatened,

'

species subject to the regulations as herein provided. Said regulations
,

shall become effective sixty days from this date.-
-

SECTION 1. ENDANGERED OR THREATENED SPECIES
,

-

NOLLUSCSj '

..

ENDANGERED '

_
*

.

Birdwing pearly mussel Conradilla caelata
Dromedary pearly mussel Dromus dromas

-

Yellow-blossom pearly cussel Epioblasma (-Dysnomia) florentina
florentinc *

Green, blossom pearly mussel Epioblasma (-Dysnomial toruZosa,

. gubernaculwn~

Tuberculed-blossom pearly mussel Epioblasma (-Ugsnomia) torulosa
torulosa

a Turgid-blossom pearly mussel Epioblasntz (-Dysnonia) turgidula '

Tan riffle shell pearly mussel Epioblasma (-Dysnomia) Walkeri
9 Fine-rayed pigtoe pearly mussel Fusconcia cuncolus

Shiny pigtoe pearly mussel Fusconaia edgariana,

Pink mucket pearly mussel Lampsilis orbiculata orbicuZatac

, White warty-back pearly mussel Plet*mbasis cicatricosus
Orange-footed pi=pleback Plethobasis cooperianus

: Rough pigtoe pearly mussel Pleurobema plenum *

j 'Cumberland monkeyface pearly Quadrula intermedia
l' mussel

Appalachian monkeyface pearly Qu2drula sparsa
mussel *

Pale lilliput pearly mussel TomoZasma (-Carunculinal cylindreIZa
: Painted snake coiled forest snail Anguispim picta ~

|

FISH -

ENDANGERED
.

.

t

; Lake Sturgeon Acipenser fulvescens '

; Ohio River Muskellung' Eso: masquinongy ohioensis
| (in Morgan, Cumberland,

~
L Fentress & Scott . Counties) .

.

! Barren's Topminnow Tundulus sp. (cf. T. albolineatus)
! Spotfin Chub #ybopsis monacha'

Ye11outin Madtom Noturus flaviginnis
( Snail Datter-

.

Percina tanasi

? *Section I amended by Proc. No. 77-4 Proc. No. 75-15* '

|''- datcd M1y 13, 1977, ' Proc. No. 78-14
dated Sept. 22, 1978; and, Proc. No. 78-20,

dated Dec.-8, 1978.'

. .
,
''

.
_
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SECTION-I. (Continutd) -,,
*

'.
_ PISH (Continutd), .

.
-

' THREATENED
-

~.
Silverjaw Minnow Ericymba bucatta -

-' Slender Chub Nybopsis cahni
Blue Sucker Cycleptus elongatus

.

Pigmy madtom Noturus sp. (cf. N. hilderbrandi)
Precklebelly Madrom E. munitus.

.

Slackwater Darter Etheostoma boschungi
Coldwater Darter E. ditrcm . ~

TTispot Darter -E.,triseIZa
. , .

,~
-

Duskytail Datter E. (Catonotus) sp. .Coppercheek Darter E. sp. (cf. E. macula,tum)longhead Darter Percina marocephala .
Amber Darter P. (Imostoric) sp.
Reticulate Longperch P. sp. (cf. P. caprodes)

AFPHIBIANS *

TEREATENED

Tennessee Cave Salarander Cyrinophilim paIIeucua '

*

,
REPTILES

TEREATENED
,

*

Northern PLoe Snake Pituophie n. melanoleucus
. Vestern Pig =y Rattlesnake Sistrurus miliarius streckeri

BIRDS
. . .

-

ENDANGERED
~

Mississippt Kite Ictinea mississippiensis
Golden Eagle Aquila chrysaetos
Bald Eagle NaZ,iceetus Zeucocephalus

i Osprey Pandion halicctu's
- Peregrine falcon Palco peregrinus

Red-cockaded Voo.dpecker Picoides borealis
- Raven Corvus corc= -

Bachman's Sparrow AimophiZa cestivalis bach:'nnii
! "

THREATENED
-

.

Sharp-shinned Hauk Accipiter striatua
- Cooper's Hawk A. cooperi

Marsh Eauk Circus cyancus hudsonius
Bewick's Mren Thyror:nnca bc::ickii -

Crasshopper Sparrow Ar:modrar:us savannarwi
Black-Crowned Night Heron Nycticoru nycticora:

Proc. No. 75-15*.

*Section I amendcd by Proc. No. 77-4 '

dated Mm 13 1977 Proc. 78-
-

- dated Sj t. ,22, 1.478;an.f,o. Proc.14p No. 78-20
' . dated Dcc. 8. 1978.
',..
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SECTION I. (Continued) ,'
,

.

MAMMALS
'

.

.
..,

- - ENDANGERED
.

..
. . "

Feli= concolor cougar*. Eastern Cougar .. ,

. Indiana Myotis Nyotis sodalis, *
-

Cray Myotis #yotis,grisescen,'' s-

,

.

-
.

THREATENED ,, , ,
.

.

River Otter Lutra car.adensis
. _

,

SECTION II. REGULATIONS -
.

.

Except as provided for in Tennessee Code Annotated Section 51-906
(d) and (c), it chall be unlawful fdr any person,to take, harass, or --

destroy wildlife listed as threatened or endangered or otherwise to violate~

' ter=s of Section 51-905 (c) or to destroy knowingly the habitat of 'such
qpecies without due consideration of alternatives for the welfare of the

,

spec'ies listed in (1) of this proclar.ation, or (2) the United States . list
of Endangered, f auna.

Date: June 12, 1975

*
.

,

'

.

. - - ..

.

.

.

i
.

'
e

.

.

.

b
.

-
. .

.

-

.

Proc. No. 75-15* .

'Section I amended by Proc. No. 77-4
- datcd May 13, 1977, Proc. No. 78-14

dated September 2'2, 1978; and, Proc. No. 78-20
dated Dec. 8,1978. e

'

; .

' .

t - ' .
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MUSEUM OF NATURAL HISTORY
.

The University of Kansas
,

Lawrence, Kansas
-.

NUSIBER M, PAGES 13S MAY 12,197G
*

POPULATION ECOLOGY OF THE GRAY BAT
(MYOTIS GRISESCENS): PHILOPATRY, TI.\ LING

AND PATTERNS OF MOVEMENT, WEIGHT LOSS
DURING MIGRATION, AND SEASONAL -

ADAPTIVE STRATEGIES :

By
,

:
'

MERLIN D. Turiu'

ABSTRACT
An intensive handing and recovery study of 31. griscscent resulted in 19,691

recoveries at 120 locations. Included were many multiple recaptures and
roundtrip rtencries between matemity and hibernatme caves. Gray bats
demonstrated strung loyalty to a sumnd:r home range, often includmg sit or
more caves, as well as to their winterir.g site. Adult females emerged imm
hiberation first, in early April, followed by yearlings of both setes and lastly by
adult males. Once at the summer home rance, adult females congregated in
one preferrttl maternity site to rear young, while adult naales and yearlings*

clustered in smaller gmups, usually in caves other than the maternity cave.
After the fktiging of young, set and age segregation weakened. and indi.

viduals were more evenly dispersed shnmch the home range. Fall migration
took place in appmsimately the same order as spring emergence, with adult

- females leasing in early September and imeniles remaining behind with the
last males to lease, usually by mid.Ottober. Distances regularly travektl in'

migration ranged innn 17 to 437 km (nne way, direct distancei. with nearly
the entire southeastern population mngregating in three major hilxrnacula.
hfigratory movements appeared to In: dirttt and rapid for adult fenules in
partictdar, and weight Ima during migration was direi.tly pmportional to
distance t aveled. No Wgnificant w inter movements were observed after
hilxrnation began.

Is rnonceriov
Much is known about the length ami apprmimate timing of

migratory movements of bats. Slyers (19GI) aml llall aml Wilson
a Vertebrate Disisian. Stilwaukee PuWe 3fusenm. Ifdwaiskee Whennda S?t'233.
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|
site, enn I iougle suany momlwrs of its tulony travrInl to ollierl

,,3

wintering sites. Of .'1110 gray hats baininl dming hilu1natimi in
, fff '

,

cave 5, exueir wite foisint wnstering elsewlwee nut a 11.yrar pilieul. ny. s

< - - ~ 'a-f - I
,

Dming that time 152I usuveries of thew hats were made in case 5. ' s - . _f. _ -- - g - - 3 8 D
In the ninter of 197.171, 22 hals b.uuhsl at ravr 5 in the winters , i-

,

!; of 10m01 mri 19GI-02 weic foumi stdl ming t!uit rave. Of ilwse,
' '

,.

O'i N h '} ptwo had Iwe1: rapturext there in five dillest1st wintres, four in four
7 's,/ \wintres, sesen in throc winters, atul nine lhn! Irrn lomul wintering TENN. " 4*
y

f s0s e ""* ffor the first tiene hilK'O tbc )t ar of lhetuling,13 alut 1-| yours CarINT.
' % ' ** ' Ofi

w N C.
|se jSuch loyalty was not uni <pic to cave 5, of a total of 6150 ar- I,'] '

j mveries nhule at the three major uintering ouves, emly snar hat was as p
" ~ ~ ,

i, trcovered at more than eme. 'Ihis hat, a juwni!c male (lhuuhil 7 g, g
-- - *~ 7

# I% 'a A, t g,'j July 1970 at tage 13), was hitninating in cave 21 eni IS Alateli 1971
but was trusvered as an adult two years later hilwTnating he Cave ALA, '-[s ~ g)

'

,

'
S C. 't41 (11 January 1973), 'Ihese d.ta, I frei, tuovide signdicant imli.

cation of loyalty due to the large (N :: 261p nunder of imhsiduals %p[ )N ,

.
#

from colony Zi resuured lub. ,nating in two or nuire winters. All g

ollwr cohmics denumstrated 10t4 loyalty to their wintuing sites [, .g {
4

/eben tlu> ugh many luits urre remu1cd in at least thrre winters. M#IAyalty to Insth hilwrnal aml maternity cases is further slumn
\ % ,,

|
hy the numlwr of rotuul trips (from snateinity case to winter rave ss -

.

,

and back) recordnlin this study. Iletween caws Si um! 5, Ifi$ sm h
) swivements were acconfed, with 61 hats maling two round trips

] an.! une foural making three. Sisty round trips were recorded tw-
- ,tween cases 25 and 21, amt 15 hats urre shown to I ave made at

least two. Thirty-nine romul tiips urre recorded twtween caves o....,,,,,, 6,
,

; 2,3 aml 41, with seven hats making at least two nramt trips. Similar s ..c .,, j '

results were obtained innn other colonics escept 69, Irom which I
>

I ;"*"**f,' ,,, -
; '

i only 10 rmuni trips were recorded (twturen Florida locahties aml j * \ : - -. iwintering rave 4 8). o as soc -- - - - - - --.,_g1
I s A %. ,

PATrFMU AND15stlNG m stovDit.NT ) .- ,g,_,

llegardless of sex, age or gec-traph.c hwation, all gray hats Q 4 s'D g/ /FLA.\
" N$t \ / (4 nunni Iwturen <uhl hilwrnating ( "es ami warm ununwr caws ,

each spring aml fall. Confirnust ron.al trip novements s arint hum es
,

only 17 km one way (case 45 to case 41, see Tahir I) to migratium
N b H" *"'" "I ad"I' k"*I" I" 'I"n> 23 d.ni..e 6 migesimy

of as mix'h as 4Ti km (ruhmy 09 to cave 4l). Almt giay hats ann- inimh (2n it."ilell Sta el 21 Augma'"o"Nmnaticr) el 1970u t Numlers
{ gregated m. only three wm. tesing <-ases, apinodmately 123.0(C i..d u n.,m. m u,...i % y.W ,A n,c. in n e 1.

~
d

hibernated in cave 5, 230.000 in case 21 amt 1.500.000 in case 4 8.
In winter tirse caves, all of the unumally nuel t> pe destrilasi in daail clMerr. Sc-al n mu rie s of adult females from
alune, may cuntain nere than O(N of the gray hats that lise in the FloriA lum- 6dlow tvpical patterns and are sla>wn in Figs. 5-7.

j southeastern United States (south of Kentucky roul cast of the
-

As nwnh.onal alune, at Icau a sniah frach.on froni cad mluny
Slississippi Iliver). Although Ilwre are unne ses and age differ. was fmuul hif ornating in c.wh of the three wintering ones; low.
cuces in movement, adult females from colony 25 were illustrative*

of parterns of movement for the northern ookmics (9,12,25 and 50, crer, only colony 25 was ucIl represented in all three. Nearly all
bats from culonies 9 asul 12 uintered in cme 5, wlmrc 11 to rnuv-Figs. 2 4). A clifferent pattern of winter behavior was observed in

Juveniles and in adult males from Florida ami will be presented cries were made from mlony 9 amt 1828 were made from 12. Only

i

1
1 "R ~ ' ' ~

. ,rr.
' - - - ' -

- -, -- - - . \,y,,_ - .
. -1% -
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- M
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. .u ..... .c ,y w

sacs are n in tg 1. pins.
I

!
retstg

from visewhere almut mi<lnight. Three laats (one mlult male aml 1

two atlult females prnion@ hamhsl in Flori<la) tlut were captmnl | 4[ gy.
) Alm,152 of the mlult frin.iks trappetl Ilut night were lumthil; ,

t' |
k.,

'
' **

after miilnight were recapturnl later in t!w same year in I' lori <ta.
i *

* 1 ,~ g yi.
|

three were Liter rennerett in FLwitta. Cave 51, locatnl 108 km /i
i north of care 58, was the awarcs: Lwation utrre bats migrating to j j (~ ~ - ~ ~

~ ,e*,
Floritla ucrc Ermwn to stop. If t!w females that twg.m arriving at Si ... ..J '_

4 80 '00
cave 58 armnul miilnight hail left caic 51 at IMO (carliest line of I is so -_ - 30ocmcrgenre at cave 58), alwy wouhlluse hail the Iwmts amt turnty ;;,[,,.|" gs >minutes of flying tinw. Smh a trip woul.1 have roguirni a nwan 30

'
flight sprn! of 203 km gwr luiur. 68 86

!.

\ ru:. 9 'Ibe desent.ai. of L m. inves (si..Lc . IM2) emi ne edesWFIGuf (mtr'AluMN1
l ci ta.ml.-.13tv..rie gnwwn. i.. Atal.am . 11.c hir nhcran.no stat.ama p..f-

!
Migratorej uti;;1st ime .Tlw nwan weight of the I.no sample

|
bc amaa$ ** *I t i""'b la d* f*"al da'ing #I= eensory pen.=ts. ,

) o!.lainnt at the smmncr r ave was nnnpaint to fim n.ran of tlw first F

sample of hamletl bats taken af ter arrival at lutwenation rate 5, in ferrmv5 lirtwren unlmiirs 12 aml 23 (f. = 3159, P < 0 01) Imt
onter to oliserve wright clungi. iluring migration, for <nfonics 9, not Iwtu ren 9 aml 12.

*
| 12 aml 23 (Fig.10). Ailutt females urre ria.wn for this onnparium No nirn lation irturru mean urights af ter archal aml riist.nxe'

ibecame of their tem!cncy to go imnwiliately into .'Whrrluti m. Timse trair!nl in migrati<m was obsenni for adult fematcs in ihne sam.
nwan weight changes (aml nwan weights, in fore ami af ter migra.
ti<m;in gins 1 SE) were as fo!! ws: nelony 9. + 0 I gm (II.2 ples. !! owner, when all ws ami age groups urre combincil to

9

0.10 ami 11.3 2 0 20); colony 12, O gm (11.210.10 am! 11.2 inceraw s.nnple sier, pmt-migratory nean weights (in gms,
'

j 020); colony 25. - 1.2 gni (125 0.20 neul 11.3 0.11). A $ 10) une as folkms: neh m3 9. 10.5 cirl (N = $7); n I,my 12.
10 0 007 (N = S3); coLmy 25,11.120.10 (N = 59). These

I t-test of equality of nwan uright dunge imlicatni signifirant elif.
)
i
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- -- l' 7
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latiT willunit lwing dotet ont 'llw s 1usul (6.'O937) u.n a 3e-ag|ing wren etastiLi-IV for aii) olle T t ra w ni. IM3 alt) ililfres1K r% araunig
ulu n lumh d at case 21 amt was later fomul 1.ntating at eme .II. sptin, alwn,' mar nwich erlhte dillering totreamrs to disturbame
This lut wry pnsibly was only sisiting at taw 21 ulwn miginally al.mg with sh!!rs'ing mallabic alternatiws. 11 snim reannuble to
lxnnleil. 't he thini (0 48107) repenents slu imly nampic ut an msnme flut il ottwr neually urll smini caso urre uithin a stuart
adult fenute w hich proliably represents atmd matrinity raw iliv dntame, dhturbed luts aunhl be npt tui to nuar to Ilu1n, npe-;

r
.I loyalty, sime slw apparently reaint ymnig ut two dist.mt I.wahties rially if the miginal r nr ni rc init dnene numgh to pnnile alter. ,

(13 arul 10). Unhirtunatriy, ahlunigh pinloguiry can im Irnon- aute mulnimluil nunting pl. aces.
straini, iiisloyalty alumst mner ran lic prunn, due to alw liigh AI rrs anal I both limital nulor dhturlearwrs to emly two or ,

3 '; mobility of tirse I ,ets. T!w large numtwr of rmuni tei , rnmnics thn e sisit Iwr winter; ewn ilu n an uLrnni gray hats wemhl quic kly .l
in fla,s stmly remaim tlw sinmgest evi lreae i,1 1.,3 alty to sunuiuv Iluwever, lurause t! c liihernaoita urri so far apart in any< nun c.
houw arras. samtv aml ratti was epite large, nuarments urre rntdcted to I

Winter pleifopatry.-4luttiple romr.1 trips, in adthtion, are highte (lean'ges betwarn alternate nemts in lle sanu* taw. This was a*
,

Sigmficant innheators of loyalty to the wintering ute. As witnl uutt >sful asolil.nur strategy, as piintal up by my uintinual dis- !
'

, prnismsly, a Imver proportion of roum! taips was ritunhil from tuserv of new riunts within kmmu raws mer llw rntire 11 year
j l'Iosicia than hum other submics. linucwr, this nmst LLcly rethrts praiod os study. Untd rrwntly 3f. grisnrrns has twen protested t

the nunh greater thfliculty of rennerv luith in raw -Il amt he inun must lunnan ilhtmlunw aluc to its nintr ing sites; hilenuting
,

Florida, ratlwr flun imhcating rnhu ril phiL patrv, my ol.wrva. tavn of this sprirs, as pointnl out by 51 rrs (1%I), are mually3<

'
tions at three wintor mes in the Soutlwast imlicate inteme uinter ntrenwly delIuult to enter aml of ten are profitled lay wrtical
philopatry. rntrantv thops of nu,rr than 30 m. T!w wey ingh degrw of winter i

Alyers (1968) of taimtl similar hibernating tave loyalty results h>yalty olnened for gra3 lues. flwn, may imlent prme to lac repre-
for gray hats in ilm Oza:Ls; he ri puted tm loyalty for h males and sentatiw of Ilw suturalIwfusior of nunt 3friutiv ulwn muhsturbnl. (
9W for nuh s. lleputs of winter loyalty for other afpoth me i r- l'atterns ruuf timing of mencment.-%Imt raws within alw lati- '

spently mnflicting, lumner. Al> cts (1961) fouml comiderable tu linal range of this atmly are not untable for laats. .\lany ca es i
intercave nunement over sluirt distanws for 31. wduli, in the asc tme tohl in ummwr ami nunt are too warm in ninter; few are
Diarks, altlumgh anmng the umre whlrty wparatal caves of Kon- dhnse numgh to pmide s!wlter on a 3rar-nunut lusis, ami cwn
tu(Ly, llall (1962) obsennt apprmimately D'JM loyahy for ihn t!.rw ma3 met he rul if they are tem far renanni from aih spute
species in sunessisc winters. Twente (IE) aml Kune (Itni) haul supplus \lsra (1%I) fomul that only .llM of the 1% I'

Lolnencil some apparent thanges in h>>alty for Af. relyer Itturen c nn Iw sisient une mnl by any spreits of bat either in winter
cases slunt dhtanen apart in Kansas aml OLlaimnu. but a mabnity or sumnwr. In a stml> of lutwenatmg bats in KrutmL3 (aves. Itall ;

of t!m bats apparently were hayal 1)umgan aml Fitch (1967) (1962) foueul 3f. grhn rras to Iw m.nLntly nuire restrittril in its
reportal 97M loyalty in the sanw area, amt Tinth ami l'.itterson almiw of wintraing rain alun was any oilwr sprics. Altlu, ugh i

(1961) repntnl 9W loyalty for this speries in Tnas. In Eumpe, nune tiun 2mo caws an known within llu range of my stmly,

)
Eisentraut (1916) foum! thM loyalty among tium 31. myotis in only thice of ihne arc Lnou n to Imuse major uinter populations |
uinter caves ami lirls (1932) obsened lle following p rwnfages of gray bats. Ewn tiumgh nere raws nwe t gray lut summer re-
of hibernaentum philopatry anmng sewral ollwr spnin: 31. ,fa. quinuwnts. stdl only a irlatiwly small propution of caws is med.
sycneme (911%),31 clanf,cntonii (97.77),3f. rumrcinnius (n27), .h I#igt i .nul 9 slune (Ira:Iy, wnmwr (asn usal by gray hats<

31. engotis (91.27),31. mystacinus (fi3 ?n ), am131. natte rrri (991rf ). were in all raws hwatnl as near as pnuble to m ajor horlies of ;

hly nperience with 31. griwsrens suggests that a nmntwr of water. Sm h a luniini supply of smtahk caws muitates wasormt ;

factors ottwr than actual disl >yalty may nplain the nile range of nunenwnt for nunt gray hat tuhmics. Ihmner, as amtnl hv hisers
repentnl ninter behasior, with the prinury fatfor twing human (1968). ulwnewr adopute dhenity nists at a single site, httle or .

disturbance. Griffin (1983), for nample, reputal a winter nunc. no nun enwnt nuy lw sus nsary. I'

ment of 201 km letween rates for 31. Incifugut in New Eng'. nut; Sime greatly increasnl nortality occurs during migratory rnm r-
; Ilumphrey aml Gpe (1970) lwlieved this species amunonly clungni nwnts (Tuttle amt Sinenstm,1976), whrtion simuld f.nor any

wintering cases. Alyers (1968),lowever, rrinnted comp! rte loyalty rnluttion of the distaine trasolal twtucen sumnwr and winter
for this species in a wis.ter cave that was schlom disturbed ami casn. It is tipicfore mit surprising to find that,in all but one case,a

2 suggested that the amount of disloyahy might he turrelated with the large mainnity of bats from ratir cohmy studint uwd the nearest
intense disturbarwr. Certainly a 201 km winter novement wvmkl wineer one. hhnt luts from culonics 9 amt 12 usnl caw 5, which
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UNDusmr OF KANSAS PUBUCADONS.

MUSEUM OF NATURAL HISTORY

%e University of Kansas Publications hfuseum of Natural -

History, beginning with volume 1 in 1940, was discontinued
with volume 20 in 19~1. Shorter research papers formerly pub- J

lished in the above series are now pubbshed as Occasional '|
Papers, Aluseum of Naturai IIistory. The hiiscellaneous Publica. 4

6tions, Sluseum of Natu61 IIistory, began with number 1 in 1948.
1.onger research papers are published in that series. Stonographs -p
of the Atuseum of Natural IIistory were initiated in 1970. All r

manuscripts are stbject to critical review by intra- and extra- ,

mural specialists; inal acceptance is at the discretion of the ,

'' ;;publications committee.
, - - t.

Institutional libraries interested in etchanging publications N*
,

may obtain the Occasional Papers and 1!iscellaneous Publica f
tions by adri essing the Exchange Librarian. University of Kan. fr
sas Library, Lawrence, Kansas 6G045. Individuals may pur- o *
chase separate numbers of sll w;ies. Prices may be obtained t

upon request addressed to Pu'.dthtinas Secretary, Sluseum' cf f
Natural IIistory, Universir; .of 7.amas, Lawrence, Kansas 66043.
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TELin aHC CO:4FhRENCE CEMORAMOUM [d
^

DATE 4 / 85 / 7 0

] INCC.VING OUTGOING c.c. c.o.-
,

c = ma. Dr. Stephen Humphrey or we Florida Sta,te Museum
.

. .

so m un. er wc

, c., c s ni J. F. Eveland

D. W. Meyers '

H. K. Roffman
.

suaircT: Indiana bat ecology vue 5:25 p.m.
.

Co1T

N-144r a.e ,

.- .

3ET Alt CF CONFERENCE

Stese Humphrey, the expert on the Indiana bat, returned my call. Steve reported
that the Indiana bat winters in' caves frem September to early April. The females
leave caves first and migrate to su:=er habitat where young are born and raised.

~ & les may remain near the winter caves for a few weeks before they too begin
migra ting. Summer habitat includes nesting, dead trees and cavities in live trees

- near a creek and forest.ed, feeding habitat within one-quarter mile. Summer nesting
habitat consists of p& or mixed stands of sycamore, cotten < cod and willow in a
moderately to dense stand on creek margins.

Indiana bat diet is entirely insects. The young first feed on aquatic flics and
then switch to beetles, the main adult bat food source. They forage in forest5

canopies and along narrow stream courses. The best time to cbserve them is in
early to late June. A mist net can be placed beneath an overhanging sycamore
across a small stream. The 1977 volume of the'Jcurnal of Mammalogy (Volu:r.a 58,
pp. 334-346) contains one of Steve Humphrey's publications on foraging habitat.

We discussed habitat available in northeastern Kentucky. Steve believes the
Indiana bat is likely to remain near the winter caves in significant numbers
(several hundred to'several thousand).

Steve.will send reprints of winter and sunr.er Indiana bat habits.

A biologist in Indtans doing consulting work with bats may be interested in bat
mist-netting on a consulting basis. He is James B. Cape at Joseph Moore Museum.
Earlhan College, Richmond, ;Miana 47374. He presently is located at Conner
Prairie Musuem (phene - 317-773-3633).
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'de discussed winter cave conditions ard expected success of a cave search for
_

Best cave cohditions are a basin-like large cavern where cold~ Indiana bat.
fall and winter air sdttles and remains over wint,er. Spring bat emergence
depends- on gredual wanning of this cool air mass to a specific set-temperature.Once theThe bats emerge when air in tN:f r cavern reaches this temperature.

i bats ?. eave a cave, positive identification of their presence is not possible
'

from a simple cave search. _ _

y,.
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W. A. Beimborn
Terrestrial Ecologict
RESOURCE ANALYSIS
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Migrants nest apptar in umnbsrs durm; .\ugu st when
;

. |
notturnal suarunu; nunn at the rates. Ilat, ..ppear at some
caso h the hundrcils a not tended all m;ht at the spouth of3

,

' ' '" ' '"'' ' I'I'I "'' ' b ' ' I " '"'" "I \' ' I "' ' ""' ' I 'C'"'
T ICAN|

'" " nl a toinpide tununu ocli das,
\, c},-- E" P " ''""" "' ' '" '

,.M is an iminn.'"tnal etcaptured at the s.nne use.
iq t,.4c MIC H.

and onl> rartl3,

' . _ It is not Luoun uhtte the bats ;u afta lusin; the usn.tot ra cj __

| llounct. one which was nettui at l}ison C.ne. Kcutu(L .'" , 3
,

! ! |
the night of Septunber 2 was uptured in a b.nu inu WI milo,

| : OHIO ana) in .\lithigan on Septunbcr 10. .\lan> of the bats appearin;'
,

" "4" " " ' ' ' " I""" ' " " ' "U'"""""'"''''"'

I L L. I N D. '''s#85
t the area.

f The wintenn; impul.ition l>c;im to buihl up in mid-
| . :

# , ,' ' ' ,

[ $ /- September, and h3 late Smcenist the great mass of bats has

'\,w !)}s ti.,/* settitd for the wintu. .\ fcu str.i;;te in thron;h Ibanha.
,,

'''s 1
88

.)I j ?-
| rQ/

h-9%''V(/I
ur coe.' W. VA. floming 'I hat .\l. sodativ has rema:Lahle n.ni;ational Niitio( -

,

has httu otablished by sacral umLcts. Ilamil and llanc3'\. #f KY'

/,h' ..
"#

) ,.3 (1963) took groups of 500 innn llat Cacc. Kentucky, anda
released than simnitancom1 at distamo of :m inan muin." " * ' " * " 'g o, v'-s 3

,,, ,af .. .. _ ./ y,p. south and west of the c.ne. Tuo thints of the bats from the
""'II'"" I"cahty um ruaptured at tiec use, near13 assnan)f ./(_~~)!

TENN. as amon; umtroh handed and rcleased thcre. Ilowocr. that
"'Icase loubt3 was uitlun tlie nonnai sununu range. .unt the'

s e.1 c a c acc e. o u. uorn cwe acco. hats inight lie esputal to he fannha with the ;nca. Mucli -

:an . o r-.* * aa-- a d r-a.
#an..* . w um. #aa *adua* more remarlable was the stancr3 of neath a thinl of thosc

releasa south of tk (;ne in Nmdi CuoInia arnm & Sumh
44. Summer distohutmn of .4eeris sodshs whnh winter m two . lotmtann, outside the nonnal rJn;C of this poptdJtion. 'lDC\of k*cutinks's (ase repous, tused uimn reuncots of tunded .

indn ediuls. Nmntwrs indnate multiple ru mcoes from the recapture of thne hats at the case stron;h .su;;csts that thes- -

same knahty. uctc ahIc to oncut and nasi; ate enct mJny milo of In;;ul, im-
familiar territor3. From the untem relcaw point on!3 16 per-
cuit of the hats ucre rceaptured at the case. Pimibl the hats3

can orient better on a north south asis when in unfamiliar
territory.
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IONG-TEM ECOIDGICAL STUDY OF THE OAK RIDGE AREA:
03SERVATIONS ON TEE MAWAIS WITH SPECIAL E2.ytMCE W XEI50N VALLE!*

-

II.
.

-

J. C. Howell** P. B. Dunaway****

I *

*
,

Abstract
- .

-.

.,

'Ihis study of the wa-als occurring in Melton Valley has had tvo i. por-
tant functions: first, to secure ecological infor=ation about this important
segnent of the ani=al life and, second, to select areas suitable for long-
term studies of the ecological effects of raiiation.

Records of occurrence of 27 species of wa - ala in the area vere secured
,

The level of -a-a1 populaticas in the valley was lovby qualified observers.
The fertility of the soil is also lov except in theexcept near streams.

valleys along streams, and the litter and hu:=1s are thin.
During the period frc= June 5 to August 1,1958, h8 specimens represent-

.,

ing $ species vere collected with snap-tack treps, live traps, and pitfall
traps in habits.ts'of k plant successional stages. .

,

. .

.

|

s
*

,

*Research perfo=ed in the Eealth Physics D3ision, Oak Ridge National Latera-
tory, operated by Union Carbide Corporation for the Atonic Energy Connission,-

*, Oak Ridge, Tennessee.
. ,

-

**Departnent of Zoology, University of Tennessee, and Research Participant,
|

|

Health Physier Division, Oak Ridge National Laboratory, .9:nner 1958.,

,

*** Ecology Section, Health Physics Division, Och Ridge National Laboratory.
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Intm duction ,

-
.

A study of ==-=1= on the AEC Controlled Area in Oak Ridge during the
Rese vere: (1)theselection.,

su=er of 19% secomplished two objectives.
of the more desirable areas on which to conduct long-tem studies of

==m1=,

|, and, (2) the dete:=ination of the species which vucur in the area and their
,
,

Se purpose of these objectives is to provide additional
! . relative abundance.

B is characte'rization is essential for
' ,-

characterization of the local fauna.
2cng-tem programs on the distribution, fate, and effects of fission products

.,

f

released to the natural enviro ==ent.;
.

.

Description of Area

Gene al Features
For a description of the area the reader is referred to a report on the.

binis (Ecr.rell,19%).
Se soil of the area is of more direct i=portance to most ein than '

A report by Swann el al.,1942, provides a description of the
- it is to birds.

soils of the Roane Ccusty portions of the Cc= trolled Area and of Melton Valley.
,

,

A 2arge part of Eav Ridge (the northwest ridge shown in Fig.1) is A;isc: ve:7'

fine sandy loss, erreded phase; a fifth cicss, 2cv fertility upland soil vith
,.

21s soil is waa-laid by a bedrock of shaleecesiderable shale present in it.
Copper Ridge is chiefly Fullerton cherty silt loa =, steepand sandstone.

| Here the underlying bedrock is li=estone. Apparently
i phase, with =uch cht.rt.

extensive ;ortions cf both of these ridges have been used for raising crops
| A narrov ba:d of secend cir_ss soil,

-

or grazi=g'vithin the last 50 years. .

chiefly Pope very f'.ne sandy loa =, vhich is bottem1m a of =ediu52 productivity,
underlies =ost of the White Oak Iake bed. D e Old-Field Area is second clast,

.

.

!
. 21s area was
|

chiefly Wolftever sf.lt loa =, terrace soil of high fertility. .j
under intensive agr'. culture in 1942.

i
.

.-
.

.

he Live-Trapping Study Areas .
'

Be plots on vhich live. trapping studies were made are located in the*

White Oak Lake ted, an old field, and a forest. Each plot was marked off into a
De interval between stations was 10 meters (exceptgrid of trapping stations.

that the o:-isinal plot on White Oak Iake bed ('a'0I,-1) had a 12-=eter interval).

,

e

-
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The one-hectare forested area live-trapped between July 17 and August 1,
.

1958, is loca'ed between F-5 and F 6 (sce Fig. 2 for ell locality designations).
,

Se area is on the southeastern slope of Hav Ridge about 150 yd east of Tennessee
.

Highvay 95 and ircludes a mali valley having a no= ally dry stres: bed eich

has an altitude of' about 800 ft.
One ridge of the valley is steep and its crests

7

*

is about 860 ft in elevation tile the other slopes gently up to an altitude of-

.,
about 825 tb at the bo.:ndary of the area. n e oldest trees on the area are*

The most ec=on large tree is the White Oak. Additionalabout 75 years of age.
trees of i=portance are other species of oaks, Red Maple, and Scrub and White

In the lcre tying
ne lenr litter averaces about an inch in thickness.Pines. On the hi6 er, betterhareas there are opan thickets of bushas and vires.

n e canopy
drained parts of the area there is sonedat less bushy growth.-

foz=ed by the trees is about 90% complete over :::uch of the area.
The original White Oah Ieke bed live-trapping aren (WOL-1) covered about

It was largely on grcund sich lay beneath White 02 lake fro
0 75 hec ^are. Se leie bei is stin subject to frecent floodirs.
1943 until october 1955 D.tring the first..

Se vegetational changes on this area have been dranatic.
grcreing sessen after the draNrg of the Isle, that of 1956, s=ardseed and

,

sedges covered =ach of the bare g*ound (Mo:gan,1957). Du*_ing the second set.sen
a variety of new plant associations appeared and pro +ent enorg these was tt.e
Black Willcre (Auertsch,195S). Little bare ground was present on the

-e

By the su=ner of 1958 the Villcris greatly increased and thetrapping area.
amount of bare gre.Ind was fu--ther reduced (it is esti=ated that less than $ of
the area was bare grcr.:nd). In 1953 a different plot (WOL-2) vith an area of

about one hectare was established teside WOL-1. ne ar*a is on
f he Old Field Area lies near F-3 and covers for hectres. ,

a nearly level abandenei field en a terrace emi is about 600 ft f:es the eigd
..

of Watts Bar Reservoir (Clinch River). The field is poorly drained and frequent-

ne rn-rMm vater level of We.tts Bar Reservoir is 7k2 ft and that of
.

17 soggy,.

the plot varies '' rom 750 to 755 ft. ne vegetation is lux rient and r.ade ur of
| .

aster, goldenrod, grasses, seiges, t- .:= pet-flever vines, and patches of trie. s.
A fev pir.es, the largest of stich are about 10 ft in height, are present nov.
D.trir.g the vinter of 1957-1958 rmy sman pines dich had been planted in the

.

- # m. -h E ' men b pspw- 4 .
.hwye- y 3 gm rg



. - _-
_

. ,

.

. ..
'

.

3-.

.

area vere removed. S=an cedar, cherry, dogwood, sumac, and other trees are
scattered over the area. 'Ehe eastern and vestern borders of the plot lie-

within about 40 ft of hedge rows of osage orcnge trees.

.. .

Materials and Methods*

*
.

..

Most er=11 =a-1s cannot be observed directly since they are usually*

silent, nocturnal,' live in burrows, or inhabit dense cover. As a conse penceI

.

traps are used to determine which species occur and their relative abundaset.
1

In this study three distinctly different types of traps were e=plo,vi: snap-

back traps, live traps, and pitfall traps. Ee fr-fliar mouse and ra' trapr
are snap-tack traps. In these the bnck or skun of as *' is troken by~

. means of a spring-povered metal bar. Live traps vere extensively us d in the

White Oak Iake bed and Old Field Areas and for a limited time in Forest Area 1.
,

|' Sese vere of masenite with inside ai m nions (vidth, height, and front-to-tack)
| of3x31/8xlo1/2in. Sey had a gravity-operated fa" i g deor. m e pit-i .

fan type censisted of fzait flice cens sur2 into tha gryand deep enousi so that'

?. the lip of the open end.of the can was $1st below the level of the grcrid. Be
' i ~ cans used had a diameter of 4 is, and a depth of 7 in. Se valls of the esus-

vere pierced with an ice pick about 2 in. above the bottes and fi31ed with vr.ter
to the level of the holes to prevent nall mamcals from fanping out. .

Se snap-beck traps were baited with pearit butter to which on' a fu oba--

;

! sions some rolled oats were added. De live traps were bsited with a mistu:e:

of peanut butter and rolled oats vith fast enc >gh rolled oa's used to keep the

(. peanut butter frcs sticki=g to the trap flocrs. No bait was used in the can
traps although the water placed in the botto: ,f the cans say have att:-acted
thirsty m-m*h. In the early history of the :en traps they captured large*

numbers of arthrcpods which subsequently decayed and irparted a strong cdcr.

to the water which also may have attracted smal.1 me- ala.
Snsp-back t2aps were placed alors a t-ap " e which consisted of a str'es-

of trspping stations. Trap lines were placed in areas fich might be suitable
for 2org-term live-trappirs studies or which m1 ht be frc:;uented by srall m-*h6

.not knt/rn to occur on the area. Esch trcp line va.s used only once. Trappirs
:

.

*

^
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stations were phees irregularly distributed along a trap line (Fig.1).
Two

Usually cne of these vse a nouse
traps vere pinced at each trapping station. 1~

trap of the hcucchold type and the other vas a slightly larger zniscu2 special .
h. at random or in a fixedAt each station the tuo traps were not plac '

In

,.

pattern but vere set in the places $dged r.ost likely to yield a capture.~

" general these sites vere across a burzov, beside a log, beside a st- np, at the
,.

It frequently was necessary
base of a tree, beside a rock, or across a runway.~

t
. to dig into a burrov in order to provide the best set for a pe.rticulse rap.

Traps were baited, set, and placed along the trap line betwen 1:00 and
The traps vere recovered the folloving cornir.s betveen 8:15 and 10:00%:00 Di.

'Ite captred ric ~k were brought back to the laboratory and veished,K{. 2 for a parasitological ermi-|
measured, eJardned, and then given to a patholesisti

'

nation.
I

I

Results
.-

Fa=al trapping success is usually evaluated in ter=s of e
in captured

When a trap is left set overnight this is called a trap night. ,,

per trap night.
In general trapping success is directly proportional to the population.I

Table 1 presen':s by species the m=.ber of sna11 "m1= captured in the
The catch for

course of 1000 snap .back trap nights and 1C85 can ' trap nights. .

a=ap-tack traps is separated into museu= special end her.:sehold mouse trap ccptures.
2er of individuals trapped, and

Table 2 conte.12s the species taken, the nu:
the total rmber of captures duri=g k74 live trap nights in the forest s~a11-

,

wami study area. '

Table. 3 lists n1 of the smn -1n handled by the senior author and in-
cludes the date of :apture (initial capture in the "-ah live trapped); loca-

,
,

Isex; age; veight; and
| lity (in terri of the nearest station); type of trap:. ~ ~ ~

,

measure =ents of the total length, tail, and hind foot.
'

.

1 oth of these traps are zzsnufactured by the M51 Trap Co:pany of Lititz,
P..

B

b.E.Cornove,BiologyDivisics,ORNL.

*
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Table 1. M*-ala Taken During 1000 S:sp-tack Trep NiChts(!tiseumSpecici(MS),
494, an1 r.:>use (MO), 506) and 1085 Can Trap Nichts.

. .

e __

Snap-tack.

Name MS M0 Can Total

Souther.ctern Shr a ,
Sorex 3ctrirostris. O O 2 2

<

.

Short-tailed Shra , 1 19
B2mrfes brnicanda 9 9

White-footei Pr.tse,

Pere =yscus leucopus 10 6 0 16

Golden Ponse, 0 1, -

Pero =7scus ruttalli 0 1

Bice Bat, 0 1*

Oryzo- w ps.Instris 0 1
_

.

Total 19 17 3 39

.
.

#

..

.
* ,.e #

.

.

6
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ReSer of Different Individuals and IAu:ber of Captures During 474Table 2.
Lite Trap Nights en the Fo m st s-M 1-M..= sal Study Area. ,._ . ,.

.

. -

.

.
. . , , ,

i
~ Different Tir.es

|

_
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Table 34, chronologically Arra:Ged List of Small Fe~h Trapped.

/ .h Iocalitics are given by nearest station on grid (see Fig.1) except one vhich vns
' / -

. pai a cave on-the UT-AEC Fam.
~'

.
,,

* Abbreviations used: ad.- adult, D - day, f - female, EF - hind foot, juv - juve-
n13e, it - live trap, M - r.onth, m - r.nle,15 - museum special, MO - mouse, nt - not taken,

|.
"7m tht, and

* 'sa . sgsdult,-sta - stsiion, T.L. - total icngth, T1 . tail, u - unknown, k't - ve4
J

y ;. ' Y - year. .f, ,

Near Trap Wt T.L. T1 IE
i _ 3 - Dete

-

-

JNine Stn Type Sex Age (g) (n=) (=) (c)
| J No.-/ ~hdD/Y)*
f^'1 - '6/10,56 Blarina brevicauda G-7 MO f ad 13 100 15 9

; 2 'e 58 ' Pero =yscus leucopus E-7 MO m ad 21 165 77 22

58 Pero =yscus leucopus_ n-7 MS m ad 22 167 74' 21''i 3'
"?- Y- 6'12 58 Blarinr. brevicauda I-7 MO f ad n 98- 18 n'

,
~

5 58 Pc'rouv3ms nutte"4 C-18 MO m ad 22 172 84 18'

,
' "I

''t 6 6 58 E rocyscus leucopus. C-16 MO m ad 23 158 70 20

: / 7' 6 58 Perc=yscus leucepus E-22 FC m ad 22 168 74 20

8, 1 58 Blarina brevicauda F-18 M0 f ad 13 H3 23 13

"x 9 $8_ / Blama brevicauda E-17 MO f ad 13 no 27 14
,,,

' 10 -; 58' '31arina, brencauda F-5 MS m ad 12 nt nt nt>

! 11' 6 58^ Blarina brevic Ma - F-5 MS a ad 13 nt nt at

|$ ~ 12 , ( 58 P1arina brevicauda F-5 .MO a ad 13 nt nt nt

i ' 13 ".I 20 58 D1rir.a brevicania G-7 can u ad 12 nt nt nt
',

| 'N '14/ 58 Perowseus leucopus G6 MO f ad at nt nt nt

~d ' Peregscus leucopus G-6 - MS ~ m jt:v 13 nt nt nt.

: .

16. 56 ..s Perocy.:cus leucopus F-5 NS m ad 22 nt nt nt15* =

"

17 6 58 ~Perervscus leucorus F-5. MO ' a ad at nt at nt
I *

18 6 58 Perenscus 2eucorus D-9 }S m ad 23 161 75 21~

|/ 39 . 6 58 Perovs:ns leucotus D-9 MS f ad nt nt nt 20p

i. J' L20 -6 58 'Pe scyscus lenectus D-8 MO s ad 20 158 67 19 .

,,- 21' 58 Bla-ina brevicauda F-5 MS a ad. 12 110 22 13

../ 22 58 Blama brevicada F-5 MO m ad nt nt 22 14 -

? 23.. 6 58 Bla-ine_ brevicauda F-5 MS f ad 13 nt 21 12

24? 25 58 B1erina brevicauda F-5 MS u sa 9 101 22 12-s
*

-25 58 Peromyscus leucopus F-5 MO m ad 20 nt 72 21

' '~6 , 58 Blarina brevicauda F-17 MS; a sa. 9 nt 20 12

m27. j 58 Pero =yscus leucopus_ B-17 PS m ad 23 165 75. 19

.

e3 58 Blarina breviesuia B-17 Mo f ad n 99 20 14

29 w 58 Pero =yscus lencepus G-6 MS u ad nt nt 75 nt'',

30 E 7 58 Bla.rica breviesuda G-6 13 f ad n H3 22 13

'4 31 // 58 Blarina brevicauda G-7 MO f ad 12 118 23 13*

:

.'32 1 ~ 58 Pla-ira brevicauda G-7 MS f sa 10 94 21 12

L O'. 33 ' 58 , ' Blarina breviccuda F-7 MO f ad 12 107 22 13,

Oryco:xs palustris F-4 MO f ad 70 246 120 28

|' . 34E J7 58
'

62cus leucotus C6 E5 f ad nt nt nt nt-
~

35 ' ' 58 '' Pero: -
" 36 58 ~Blarina breviccu'da C-6 MS a ad 13 US 24 13,

d "37 _.
58 - Sorex longirostris F-5 can u u nt 76 29 H4 -

, T 38 58 ' sore.; 2orgirostris G6 can u .u nt 78 31 10

-39 , ,1 58 Perony; cue leucopus F-5 lt' m ad nt nt nt nt|

d ' 40 %. 7 58 Percryscus lence:us ITf-AEC Fam MS m ad 23 160 69 21!

h

41 7 58 , Perogscus Leucc% F-5 it m ad nt nt nt =t.4

,

s ~- ,- -
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:cile 3 cc.x.nolegically arranged List or n-n11 p-n.1s Traprect. (conta.)

'
.

,

m -

Near Trap Wt .T.L. T1 EF
- Lat:r
ro. _ (M/D/Y) Es a Sta Tyce Sex Age (g) (rn) (r::) (a)

'
h2 58 Peron:yscus leucopus F-5 it .f ad, nt nt nt nt

EJ */ 53 Ehrina brevicauda F-5 it u ad nt nt nt nt

M $8 Elsrina breviem:da - F-5 it u sa nt nt nt nt .

*

by 53 B1erina brevies.'da F-5 lt u ad nt nt nt nt

h6 58- Blarina brevice':is F-5 lt u ad nt nt nt nt

47
~

Perc, crsm:s .lencopus F-5 it m ad nt nt nt nt

1,8 B1crina brevicaud. F-5 it u ad nt nt nt nt

.

O

O

O

,.

T'
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<
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An annotated list of the =a m ala known to occur on the AEC Oak Ridge Con-

t alled Area is given at the'close of this report as an appendix.
.

'

Discussion'

. .

.

he trapping success obtained with snap-back traps in and close to the'

As shown in Table 1 only 36 s-an ===1a vere taken,

Melton Valley is low.
during 1000 trap nights. This fi5ure (3.64 trapping success) ec= pares rather

.

closely with a figure obtained on the CumberInnd Plateau and adjoining areas.

Rese areas lie from 20 to 65 miles to the vest of the AEC Centro 11ed Area.
Here, between July 21 and August 26, 1950, 54 small e re 1* vere taken in 2129

hts for a 2.$ trapping success (Hovell and Conaray,1952).~

trap ni&

That these percentages of trapping succhss are lov is shown by comparing

them with figures which were obt*hed in the mountains of northeastern Tenneccee.
mamla vere taken for a trappirs success of almostIn 1711 trap ni6 hts 205 small

:

1$ (Conaway and Hovell,1953).*-

Por purposes of comparison, data may be considered from the North A=erican
Censts of Small D-alm secured from many parts of the United States and. so=e''

During the years 1948 through 1956 in the first day of a three-parts of Canada.
day trapping period 7753 *-*11 - - *'a vere taken in 96,900 trap nights for a

-

trappingsuccessofBj'(CalhounandArata,1957).,

*

While numerous objections to the above corparisons are justified, neverthe-
f 1ess the vriters believe that these co=parisons support the gene:slization t' r..
|

.

populations of m il w e al" in Melton Valley ere lov.l .
'

Actual population figures of the nu=ber of wa -ala per acre are few for_this
<

Hilbert (1954) found that there vere h.25 vhite-footed mice (Paroniscusf region.

-leucopus) per acre on a plot lying in a mature deciduous vcods s4'"av to the;**
.Hilbert's study plot was about 30 miles air line upstress onforest study plot.*

the Clinch River and about the same distance back fmm the river edge as is the
;

His live-trappirs success m 17.L$ based on 2139 trap rishts.Pbrest Study Aren.*

hts of livehis last figure nay be compared with the 4.$ obtained in 474 n16
trapping in the Forest hall yammal Area.'

e-=1m on an overgrown field near Knoxville,In a live-trapping study of se11
*

1

e

G

%
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Tennessee (Hovell, 1954),465 captures of small r*-ale vere made in 2362 trap

nights for a per cent success of 19 7~

Since two types of snap-back traps, tlie rc5ular mouse trap and the museum

special vere used ia this study, their perfor=ances may be co: spared. Sey verc ,.

. about equally successful in teh3 small e'=1=. Se regule.r type mouse trap.

6took 17 ell e'1s in 506 trcp nishts for a trapping success of 3 3 5. ne: .

uniseun special type tock 19 mil v'-*1= in 494 trap nights for a trapping,

success of 3 8%. one pronounced difference was that the regular mouse traps
were sprung only about half as often as vere the ruseu= specials. In 506 trap

.

nights the regular type were sprans in 105 instcnces (20.8%). For the museus

special in k94 trap nishts the traps vere sprung 216 times (43 7%).
.

In regard to ra-Alm one of the more important characteristics of this
area is that populations are Icv. 21s is pa2ticularly t:ue of the upland areas.
In a few restricted arens beside the Clinch River and some of its more i jortsst

-

local tributaries there are larger populntions.
An i=portant factor in accounting for the lov level of m-e populations is ,

,

the structure and fertility of the soil. 9-41 "-'1 *, such as shrevs and ::ics,

make extensive use of burrows. These burrovs are usually in the soil, but if ,

the Mtter is thich the burras often co=e up from the soill and extend into the

overlying litter.

.In the Melton Valley both the litter and the soil tend to be relatively thin
(the Aoo, Ao, and A layers of A11ea, e' g., 19h9). In general the depths of
these are inversely proportional to the intensity of the use which the land hat

Se minir.:= of hu=an disturbance on the area see=s to have been thereceived.
selective cutting of ti::ber. Even this practice opens the land surface to sone

Be ridge tops are the places least disturbed by ::an and on theseerosion.
there are scattered stumps a=eng even the most rature voods. -It see=s probable .

that at sc=e ti=e ir the past virtually all the area up to and including the*

ridge tops has been cut over for ti=ber, pastured, or used as crop land. In .

Roane County the most intensive agricultural use of land was in 1880 vhen 88.ki*

of the land was in far=s (Svann, d M.,19k2).
Many forested arens within the vaney in which there are nu=erous =ature

trees have .very thin covers of litter with stony or cherty soil fregently ex-

.__- _ ___ _ _____ _ _ _ _ _ -_ _ ____- _ ____-_- -_-_ _ -__- _ _ - -
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Neau'se of the fine trees on the:n these areas seem superficially suitedposed.-

to small nam *1 use, but support only very li6ht populations of shrews and mice.
he cover of the area was discussed in' the report of the su=ner birds of

theMeltonValley(Hovell,1958). Habitats are'there classified in relation' to ,

;.
,

Stage I habitats have at least occe bare ground;
,

stages in plant succession.'

,

stage II habitats are @,4mted by herbaceous grovth; stage III habitats begin~

* *.

when woody plarts (bushes cnd lov saplings) appear; and stage IV includes tall

saplings and trees.
Se only stage I habitat studied was that cecurring on the White Oak Lake

bed in 1956 and on into the spring of 1957 In live trapping carried out be-

tween October 13, 1956 and May 19, 1957, only Ecuse Mice (ms_ rusculus) see=.
.

to have been characteristic of this stage in ple.nt succession; 40 indivi61s;

of this species were trapped. During this period other s=an ** -ale using tne: .

plot vere S=111 Short-tailed Shre7 (Cryetotis perva) 1 capture, Short-tailed
Shrew (Blarina brevicauda) 1 capture, and P. leucorus (=any captures of 15 indivi-
61=); Both B. brevicauda ani P. leucotus are characteristic of the woods naar*

*

the lake bed alth::r.:gh P,. leucopus_ used the ' Lake bei regularly.
i

By the suc=er of 1957 the herbaceous growth on the lake bed plot had in-.

''

creased in extent ani =stured to beco=e r**meteristic of stej;e II. In a trapping
period lasting fro . July 11, to Septe:ber 2,1957, it was found that a new species,

'sie aresthe' Cotton P.at (Sic. odon hispidus) h'ad appeared and become do=inant.
.

was still being utilized by M. msculus and P_. leucotus. A single Norway Rct'

(Rattusnorvegicus)vastrapped. The nu=ber of individuals of each species'

captured during this period was: Sis =oden hispidus, E; Ws rusculus, 6;
,

7%vscus leucopus, 5; and Rattus norvegicus,1.-

During the spring and su=ner of 1958 the hcbitat on the Imke bed plot was
In astill in stage II although the Black 17111ov was increasing in i=portance.**

trapping period between April 6 and August 5,1958, a new species, the Rice Pat
|

(Ory:o=ys palustr4 s,), appeared a=ong the e-n-a.1's taken. A total of 20 individuals''
| ;s'

The dominant small ma--al was still S. hispidus, of which 45 isiivi-,

! vas trapped.
duals were trapped. In this interval jf. cusculus had all but disappeared, only
one individual being caught.

Stage III habitats are *.ridely distributed over the area and cover about 3$

9

" < ~ + , -
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The Old Field Area 1, in which trapping beganof the entire Melton Valley. The dominant
18, 1958, is Qe r.ost studied example of this habitat.

.

on March
smil re-*1 on this plot was the Pine Mouse (Pityqs pineterm2); 3'l indivi- ;PemJscus leucopus was represented
duals beins trapped through August 1,1958.

Probably these mice pri=arily
- among the trapped -1= by 12 individuals.~

.'
utilized dense be?.ge revs of osa6e orange trees near the trapping plot and were

S e Harvest Mouse (Reithrodonto=ys
in reality only secondary users of the plot.

,

Bis species is characteristic
htn14s)occurredontheplotand10veretahen.
of habitats of this stase and of late stage II. Tvo if. :-asculus vere trapped;

While S. hispidus r.sy be expected in habitats of
they were perhaps vanderers.

this sta6e none was recorded. Early stage
. Stege IV habitats cover more than half of the Melten Valley.

IV habitats may be.ve very little litter and are poor in ter.s of s~all
~~*1

As a leaf litter builds up habitats of this_ stese cupport r. orepopulations.
det s-a1 ra-*1 of the nore nature habitats of ^21ss-a11 oh i The de-

CePM* in the su=ner of 1958 this species .-
sta6e is' probably B. brevicaida. In the opti-
vas the :eost nu=erous in nature woods having considerable litter.T'2e latter species .

stin liabitat~ for B_. brevicauda there are also r.any P. leucopus_.
ha# broad'er, ecolo6 cal tolerances.and =akes frecunt brief visits into all of the1

6arlier stage; in succession providi s these stag es lie near sc=e area of stsse
Because of the greater ecological tolerance it is possible that if,TV habitat.

111 habitats are tchen into account P. leucom:s 11 the most nunarous species in
!

.

Melton Valley. p

Re foregoing eccount of the habitats of the four successional sta6es is
concerned vith smil ve-alm which chcracteristic2117 spend most of their lives

AMmJs as large as or larger than the Gray Stairrel
within an acre or two.
move about over =uch larger areas and as a conseqtence utilize ' bitats of all

-

Usually, however, these "'-als do have a character-four stages to some degree. '

istic habitat; for some species these are given la the Annotated List (see appen-
*

dix).-

Se infor.ation on which this account is based has certain limitations.
1956,1957, and 1958. D e su==er season isMost of the data are for the years Trnpping has been

t' e one in which field studies have been most extensive.
.

m
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Only thelargely limited to those species which may be taken in smli traps.
,

White Oak Lake bed and Old Field Areas have been studied intensively aJugh
A numberto yield satisfactory infor=ation as to which species are present.

of habitats of plant succession in stages III and IV have been poorJy sampled
.,
,

and a few have not been studied at all..

Although no records are available, the following species may be expected-

g
Indiana Bat (Myotis sodalis), Eastern Pipistrelle (Pipistrellusto occur:

_

subflavus), Big Broun Bat (Eptesicus fuscus), long-tailed Weasel (Mustela
- frenata), and Flying Squirrel (Glauco :ys volans).

Some probability exists that the folloving --la occur on the AEC Con-
S=oky Shrew (Sorex fu: eus) (2 taken at I: orris by Hilbert introlled Arec:

,

1953), Southeastern Eat (Myotis austroriparius), Gray Bat (Myotis gricescens),
Keen's Bat (ysotis keenii), Silver-haired Bat (Insionycteris noctivagens),
Hoary Bat (Lasiurus cinereus) (2 records for nearby Knox County), Evening Eat
(Nycticeius hu=eralis), Eastern In=p-nosed Bat (Corynorhinus macrotis),
Spotted Skunk (Spilernie putorius), Eastern Fox Squirrel (Sciurus niger), and

..

Eastern Wood Rct (fisoto=a floridcna). ,

Feral donestic ani la are not included in this account. Both vild dogs
.

Cecesional stray individuals of other kinds, such as swine,and cats occur.'

Probably occur.

Three caves were visited. Cave 1 is'beside the Clinch River, about four.

miles (by road) due east et the White Wing BriQ,e (alrest at mile 26 on tha'

Clinch River, Bethel Valley quadrangle,1953 =ap, Fig.1). Cave 2 lies beside
the A Road on the east face of Fainy Knob about one mile southeast of the UT-
AEC Cow Barn and about 100 yards southwest (across the road from the. Clinch

Cave 3 lies near the,

River) of a s=a13 square buming used for salt storage.
Bear Valley Road one mile northeast of the Gallaher Gate and a quarter of a*

.

mile southeast of the road on the steep east (.iar) bank of Grassy Creek,150*

ft back from the creek.-*' .

Cave 1 shovci no signs of being currently occupied by bats when visited-

on June 27, 1958, althoush it.seened quite suitable. Cave 2 had a nunber of
recent bat dung drops but no bats were present during visits made on July 3,
and August 1, 1958. Cave 3 vas visited August 1,1958, and found to contain

.

,-
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All
/ no bats. No signs of Eastern Wood Rats were found in any of these caves.

of the caves contained sone cave crickets. Cave 3 contained a few cave sala-
,

manoers (Eu:/cea lucifusa) cnd two species of Plethodon g:1utinosus, and probably
J. W. En11 reported that a fev bats vere taken from cave 2 in Febru 7.y ,..

nettingi.
.

. 1958.
A conpanion report on the11rds. of this area has been published (Howell,1958).

,-

Some of the infornation contained in the report of the birds is also in;portant to
,

I'
this report,

,In planning the field vork for the su=sr of 19% the senior author omitted -(
trapping in the vicinity of White Ock Lake and in the fields near the Old Field

.

Area No.1 (Fig.1), since these sites were under intensive study by the junior
Unless esother observer is given all datn from White Ock Lake and the

.

auther. s.
,

More detailed accounts. Old Field Area No.1 vere obtained by the junior cuthor.
of the er.:=als of these two areas vill appear later. '

' The field studies of the senior author during the sur:ner of 1958 extended
,

from June 5 to Augusb 1.
AIt is a pleasure to acknowledge help received fro a nunber of people.

valuable source of infor=atio'n vas an unpublished report of a rabies control pro- ..

r,ran in 1953 ('Ihonas,1958). J. W. Ball of the Uc-AEC Fcrm Staff vent with the
senior enthor to the three caves visited and gave infor=ation concernir6 t:Say of

Captain W. B. Snyder of the AEC Patrol provided recordsthe e-*1s of the area.
of a nu:6er of ET.eeies and alerted the Patrol to record sightings of certain

S. I. A1erbach and D. A. Crossley of th: Ecolo;g Research Grcn:p, OP'!I"- h .
Health Physics Divicion, have helped in nany ways.

;

|
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APPENDIX
.

.

Annotated List of the Mamals of
! She Oe.k-Ridge Ato=ic Energy Co=ission Controlled Ares

With Special Ecference to Melton Valley,
*'

d is given in tems of five categories which
The abundance of each

,

are (from most numerous to least numerous): abundant, co= mon, fairly co=on,
A state =ent su::::arizing the writers' knowledge of theunenenn, and rare.

For sone species observations of generalecology of each species is given.
The concluding info =ation for each species is usuallyinterest are given.

,

given under the heading' of " Records". Each record gives (if the data are
available) the date of the observation, the nu=ber of indivirh* observed,

Msny of the abbreviations used in Tableage, sex, locality, and observer.
3 are used here. Additional abbreviations used include: GEC - G. E. Cosgrove,
Biology Division, ORUL; HH - Henry Hovden, JCH - J. C. Howell, HP - Madison
Pryor, PD - Paul 1).navay, Ecology Group, H. P. Division, ORUL; and WOL - White*

Oak Lake.
Occurs in voodedOpossum (Didelphis _ r.arsupialis) - Fairly en-- n,.1.

Usually occurs in moist
areas end venders out frc= voods into nearby areas.

Frequent 1r observed dead on roads. Aug. 28, 1956, 1, y, m, WOL, PD;areas.
.

* Sept. 9, 1956, 1, a, f, WOL, PD. Occurs in moist plaecs
2. Eastern Mole (Scalordu ayaticus) - U .co=ca.

(Listed by
where the forest has been cleared and the soil pomits burrowing.

Characteristic cole burrows vere observed in July 1958 onKnt=holz, 1954).

WOL bed, PD.
Known from foursoutheastem shrev (sorex longirostris) - Rare.,

| 3
Two vere taken on.the White Oak Iake,

specimens taken in jar or can traps. ~

' *

bed.in 1957 in eseas dominated by grass, sedce, or jewel veed and vere 35 and
Two vere taken in 19)860 meters out frcm the edge of a voods of young trees..

*

The presence of these tiny shrevs in the herba-in voods about 75 years old.
ceous vegetation of the White Oak Iake bed end also in the woods indicates that

Records: Ju27 26,1957,1, TL - 70,
they have a vide eco3cgical tclercnce.

19, 1957,1, TL - 72, T1 - 25, HF - 10, WOL,
T1 ,25, EF - 10, WOL, EH; Aug.

,

, - - , - Of -- _

q
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*sHW9 '9 9- -em



. .

.-

-26-

.

,

MP; July 18, 1958, 2, F-5 and G 6, JCH. (additional data in Table 3).

4. Rail Short-tailed Shrew (Cryutotis parva) - Fare. Inhabits veedy,~

- grassy, or bushy fields. Known from two specimens taken on the White Oak
lake bed. Recoras: Nov. 25, 1956, 1, y, WOL, PP, Aug. 23,1957,1, WOL, MP. ,,

Short-tailed Shrev (Blarina brevicauda) '- Koundant. It is found in5*

woods, being most co=on in the more mature woods. During the 1958 snap-back
,
,

Ittrapping program 18 of the 36 sman - -n's taken vere of this species.*

probably was the most numerous Irael in the wooded areas in 1958.
Trapping

data from surrounding areas indicate that this -a-al- may be more numerous than

usual this year. It is inportant to note that this n ~ ,1 spendo most of its

time in burrovs and only when traps are placed across or necr these burrous can.
' the population be sampled. This rm=1 is probcb'y active throughout the day-.

light hours since two vere taken between 2:00 and 4:00 PM cn July 2, 1958.

Records: see Table 3
6. Little Brom Bat (Myotis lueifugus) - Li.,ted, name only, by Kzu=holz,

1954.
,

7 Red Bat (Lesiuras borealis) - One shot Angust 15, 1958, at F-2 vas in ,

It was en adult malethe co:rpany of at least tro other si-ilar appearing bats. ,,

with the followins mensurensnts: TL - 106, T1 - 48, EF - 8, forea::: - 39, car

(from crown) - 7 It veighed 11 g. (JHandPD). G. E. Cosgrove took a rr.le

on his farm just outside of'the Controlled Area al Brashear Creek on Dece=ter

6, 1957
Found in wooded areas near8. Raccoon (Procyon lotor) - Fairly co=on. ,

streams or other arsas of water. An adult was killed by poison on the Old
>

Field Area on May 8, 1958. The next day tvo adults e.ud a sub-adult were found
dead in the sa=e area; they were also killed by psisoning. Road kills of this

species are not unce:::non.

9 Mink (Mastela vison) - Uncom=on. Occurs along the water ways. J. W.
.

Ball reports it to be videly distributed over the, Controlled Area and esti=ates
the area population at 25 to 30 ani m 1s. One addit was taken in the st ter of

.

1954-1955 on the White Oak Iake bed (RL11er,1955).

10. Striped Skunk (Mephitis nephitis) - Fcirly cor-m. Occupies almost

all of the habitats cccurring in the area. 'Ihis enin:1 is frequently killed on

.

8

%
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' the roads of the area. Record: July 2,1957, 2, WOL, JG.
' 11. Red Fox (Vulpes fulva) - Fairly cour.an. It occurs in an of the habi-

.

tats of the area. . Thonas,1958, reports that the AEC Patrol killed nearly 300
He also estir.ates that during the rabies control;

b, foxes in 1953 by' shooting.

.
campaiEn of 1958, 234 foxes were kined by poisoned bait. Both Red Foxes and

In conversation Captain
Gray Foxes were included un' der the heading " foxes".

| ?.
Wrwan and Mr. Ball egreed that the Red Fox was about twice as crerm as the

,

I

Records: July 4,
In traps they took 8 Red Foxes and 4 Gray Foxes.Gray Fox.

15, 1958, 1, necr
1958,1, Bear Creek Road, vest end of Y-12, AEC Patrol; July

! White Wing Bridge, a road kin, GEC; July 18, 1958, 1, White Oak Icke area, FD;

July 21,1958,1,1/2 mile east of White Wirs Gate on A Road, AEC Patrol; July
|.

26, 1958, 1, White Wing Road and Tower Shielding Road, AEC Patrol.
.

~

It usually occurc
Gray Fox (Urocyon einerece.rgenteus) - Fairly comon.

,

~

12.
Sons of the infor=ation presented above concerningin vooded or brushy areas.

{ the Red Fox pertains also to the Gray Fox. # plying the esti:::sted ratio of Red '
.

-

toGrayFoxes(2:1) to the nurber of foxes kined by the AEC Patrol'in 1953+
his

(3do| foxes) indicates that about 100 Gray Foxes were killed that year.*

method indicates that about 75 Gray Foxes were poisoned during the 1958 control
' . *

'

[
campaisn. Records: June 21,1957,1, E-17, JG; July 18, 1957, 1, F Road,.3 7
miles vest of the Turnpike Gate, JG; Jan. 23, 1958, 1 dead on road, oak Ridge

Turnpike at Country Club, GEC; June 18, .1958, 1, . Brashear . Creek, GEC.
,

:

Bobcat ' Lynx rufus) - Rare. Knom fron only a few sight records rene.._,
.

13
of which is vhor.y satisfactory. Captain Suyder and Mr. Ball both recan tle

Other
killing of a fenale Bobcat by steel riggers at the K-25_ plant about 1953

~ Dere is little reason to
~

less definite s*sht records have been recounted.
doubt the occur 2ence of this secretive species in this area.

i

Occurs in or near area:. of14. Woodchuck (Marrota rm,w) - Fairly comon.*
-

Its burzws are often in voods e.1though usuanylush herbaceous vegetation.*

near a road shouMer or other opening. Co:x:enly observed on road shoulders'

th2w6 out the area. Road kills are nuncrous. Sighted almost daily during
,

,

h
field work in the sumners of 1957 and 1958. Records: June 26, 1957, 1, whistled
Persistently, G-3, JG; Feb.10,1958, 2, T-12 to I-10 to K-25 roads, PD; Mr.
29, 1958, 2, very s=all young (about 6 inches loeg), G-2, FD.

j

*

|
|

4

i

!
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. 15 Eastern Chipmunk (Ta.ias striatus) - Rare. It occurs in the woods,
" often near an openirs of some kind. An adult female was taken on Nov. 4, 1956,

on the White Oak Iate bank, PD. One squealed frequently on July 10,1957, be-
side the A Road 0.6 mile enst of the White Wing 2 ridge (JCH).

-

16. Eastern Gray Squirrel (Sciurus carolinensis) - Co= mon. The Gray*

Squirrel is pri=arily an ani mi of nature deciduous voods, but frequently uses
*

coniferous vcods and sometimes visits hedSerovs and lone nut-bearing trees in ~*

fields. Its churring notes are often heard when the ani=al cannot be seen. It
is found in most of the woods of the area and its presence can be known by its
characteristic leaf nests and by the rem 4ns of nuts cud acorns that it has
eaten. Seen a2=ost daily during field vor2.

~

17 Harvest Mouse (Reithrodontorys hu::n:lis) - Fairly con =on. ihese mice

inhabit old fields $n which the herbaceous plants aminrte the woody ones. '
Known only from the Old Field Area No. 1 where the junior author trapped 10
individuals during 1958. Records: May 3D,1; June 17, 2; June 24,1; June 26,

1; July 1, 3; July 16,1; and July 29,1 (PD). Four vere judged to be adult
-

(3 fe= ales and 1 male) and the others were subadult or juvenile.
**

28. White-footei Mouse (Peromyscus leucopus)'- Abundent. Found in all of
the woods of the area and also, although less co-only, in hedgerovs and over-

grown brashy fields. This species and the Short-tailed Shrev are the most
numerous ones in the Melton Valley. This mouse is found in areas in which the

t

shrev occurs and also in other areas in which the shrew is either less co==on'

or absent. Records: see Table 3 -

19 Golden Vane (Peromyscus nuttalli) - Fairly co==on. Usually occurs in

or close to thickets and tangles of vines either in woods or overgrown fields,
often in stream beds. These mice spend the day in their globular nests which

I

are usually between four and ten feet above the ground. Most records are of
'

animals driven from their nests. Records: Mar. 3, 1958, 1 sa f, WOL, PD;
, *

June 17, 1957, 1, C-27, JCH, ran frem nest in honeysuckle growing on a raple,
4 ft up; June 17,174,1, ad m, C-19, JCH; June 20, 1957, 1, E-23, JCH, ran from.

a nest 10 ft up in a thin Post or Blackjack Oak, which was 20 ft in height; July
|
! 8, 1957, 1, between E-13 and F-13, JCH, ran from poorly built nest located 51/2

| ft up in a 15-foot ein.

.

I

a
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20. . Rice Rat (Oryzomys palustris) - Fairly co= mon. Usually occurs in vet
Theseor moist areas having a dense herbaceous g~owth of crasses and sedges.

.

'

habitats occur in scattered localities alons the edge of the Clinch River and
As a conse-along the beds o.* some of the strec=s which are tributary to it.

quence of the dispersed state of its hcbil: t locally the populations of this
,

*

Records:species tend to be reintively small and occur as icolated colonies..

Apr. 6 - Aug. 5, 1958, 20 ads and sas,15 ms and 5 fs, WOL, PD; July 8,1958,*

1, ad m, F-k, J W.
Inhabits lush21. Hispid Cotton Rat (Sicr.odon histidus) - Fairly co==on.

herbeceous growths on vet or moist areas. Surprisingly, it is not kno.m to
occur in the drier overgrown fields of this area, although to the south si=ilar'

~ fields are inhabited by this species. This area lies on the northern edge of
.the range'of this species. Records: July n to Sept. 2, 1957, H ads, sas,
and y, 4 ms, 6 fs,1 u, UOL, PD. Note: in trapping done between Oct.- 13,1956,

and May 19, 1957, this species vai not tahen on the lahe bed ; Apr. 6 - Aug. 5,

1958, 45, ads, sas, and y, 26 =s and 19 fs, WOL, PD.
'

..

22. Pine Mouse (Pitynys_ pinetortm) - Fairly co=non. In this area this spe-
cies is known to cecur only in toist fields having a heavy growth of herbaceous

,

*

and a light growth of lov voody plants. Additional trapping may be expected to
show thr.t it occupies other habitats. Records: Mar. 18 to July 29, 1958, 3'.',

-

ads and sas, 14 ms and 23 fs, Old Field Area, PD.
*

23 niskrat (ondatra zibethica) - Fairly co- n. This species occurs a.ong

the Clinch River, the streams, and in other areas where there is a dependable
water supply. Iocally, this species does not usuany build houses but utilices
burrows. Records: July 12, 1957, 1, in drainage ditch beside the road north of

X-10, JCH; July 17,1957,1, sv4 ing in the Clinch Riv-r near H-1, JCE; Apr 5,

1958, 1, WOL, FD.*
.

24. Norway Rat (Rattus norvegicus) - Uncer:en. This species probably nw
*.

occurs in Melton Vaney only as occasional vanderers. Prior to 19h2 when pcits-*

of' the vaney vero being farned it is virtuan certain that this animal war.a*

In the Controlled Area outside of Melton Vaney, it novcomon in the tcras..

occurs in and about at least some of the barns of the UT-AEC Fam. Probably it
Records:occurs in and about many of the budir'4nss on the Controlled Area.

- - - _ - _ _ _ _ - _ _ _ _ _ - _ - _ _ - _ _ _ . _ . _ _ _ _ _ _ _
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Sept. 2, 1957, 1,, y, m, WOL, PD; July 25, 1958, 1, road kill near G-6, PD;
.

Aug. 1, 1958, 1, sa, UT-AEC Cow' Barn, JCK.*

25. House Mouse (Mus musculus) - Fairly com on. Se House House requires
Doubtless thisopen areas such as cacur about houses and cultivated fields. ,

Dur-species is found in and abcut many of the bn41^4ngs on the Controlled Area.*

ing the early stages of platt succession which follo' red the draining of White Oak ..

Idce during the fall and viriter of 1955-1956 this species was common. Many were*

live trapped during a t upping period extending from Oct. 13, 1956, to sept. 2,
1957 (see records below). As the sparse vegetation of the first stage of plant.

succession gave way to the dent.er growth of later sta6es this species rapidly

decreased in number. In the live trapping period of Apr. 6 to Aug. 5, 1958,

' only one House Mouse was taken. Records: Oct. 13, 1956 to sept. 2, 1957, 43,
ads, sas, and y, 24 ms end 16 fs, and 3 u, WOL, PD; Mar.18 to Aug.1,1958, 2,i

1 m and 1 f, control area, PD; Apr. 6 to A 5 5,1958,1, m, WOL, PD. '
26. Eastern Cottontail (Sylvilaris floridanus) - Co=on. Rabbits are found-

in all parts of Melton Valley and the Controlled Arca. Scy are most numerous ,,

in and near old fields, only a few occur in the wooded areas and these are usually
near an openins. Despite the fact thct the Cottontail is chiefly a r.octurnal ..-

=m-=1 they are regularly seen feedi=g along the edges of Itads at both ends of.

the daylight period. Sight records are too numerous to list and the same is true'

of road kills.

27. Whitetail Deer (Odocoilcus virginianus) - Uncomon. Captain Snyder'

stetes that this specles is currently most nu=srous in that part of the Controlled!-

i Area lying in Roane County. It is his belief that this species probably entered
1- the area in the vicinity of the Blair Gate. It seems probable that if this specf.es

'

is permitted to increase without interference it vill become abundant within a
decade. Records: Nov. 6, 1957, 1, shot near the UT-AEC Cow Barn; Nov. . 24, 19574

*
- .

1, tracks obse:ved, '40L, FD; July 7, 1958, 1, tracks observed near F-4, JCH.
. _

.

O

1
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MAMMALS OBSERVED OR TRAPPED ON THE OAK RIDGE RESERVATION /
**

yAgILI GENUS SPEC ES CO MON NAME
-

. ;
'

,| Didelphiidae -

Virginia opossum; j. Didelphis marsurialis -

Talpidae
Scalopus acuaticus Eastern mole

I'# f ' #j,

Soricidae #
- s Southeastern shrewySorer lensrirostris .

*

p Cryptotis parta Least shrew
'

,Blarina brevicauda Shorttail shrew
Vispertilionidae

O , g/ p#
Little brown hat- )tyetis lucifugus

V Imen's batp htyotis keenii ohy
i y Hyotis sodalis Indiana bat

/ Lasionycteris noctivas ans Silver-haired bat
A^ .y Pipistrellus subflav:c ff M-

Eastern pipistrelle
~

f Big brown baty Eptesicus fuscus % p/'4,c/ Bed batLasiurus borealisy
/Lasiurus cinereus Hoary bat
sNycticeius hu=eralis Evening bat

Procycnidae
Procyon lotor Raccoon

Mustelidae .
,

/ Mustela frenata Longtail vessel* -
_

Mustela vison - W Mink
- Mephitis =ethitis [ h

4/
Striped alnmk -

Can1dse s
* ~~- Yulpes fulva - Red fta

Urocycn cinerecargentius Gray fen: -

Felidae -

,

Lynx rufus . Bobcat '
.

h +,,,.u . . :<

-

~. t> #
/ Marmota menax . Woodchuck

~

-Tamias striatus .
- Eastern chipmunk ~

Sciurus carolin esis
.

Eastern gray squirrel
.i .

| / Glaucocys volans - Southern flying squirrel
~ ' ,Cricetidae -

, Reithrodentoers hues Eastern hartest mouse.

/ Peror/scus leucopus Whitefooted deer mouse -

f,, j 0chrote=ys nuttall 1 Golden mouse -
,,

,0ry orfs palustris Rice rat ,

/Sigmodon hispidus
,

Hispid cotton rat
~~~~

/ Microtus pinetorum Pine vole *

; Ondatra zibethica Maskrat
Muridae - ~ *

-

f Rattus norvegicus Norway rat
/Mus musculus House nousa' -'

L*Poridae ' 7- -
'

'

-Sylvilagus floridanus
Cervidae

~
Eastern cottontail

_Odocoileus virstinianus Whitetailed deer-

...

T.'b Gud.

&3x . ~
_

_.

. _ . - - -..--- -.-. . - . - _ . . . . - - . _ - - . . - _ . . - - - - - .-.--._.-.-_.
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' December 19, 1973 '
'

,

"

.

. ?.
'

.

Jerry Webb
Tennessee Uildlife Resources Agency 7

216 East Penfield Street . .

Crossville, Tennessee 38555

Dear Jerry: -
,

In response to your telephone request yesterday, I am enclosing a
map showing the locations of.all cougar and large cat sitings that have ,

been reported to me for the Oak Ridge Reservation. I have also listed {
these reports which are rather " sketchy" in content and for which I do (

,

) not have the name of the observer, even though they may be of little
.

use.

1944 or 1945: An employee here at X-10 who lived in this .

area before the government purchased the land in the early .'
-

1940's told me a " mountain lion" was killed on the farm.

near the U.T. Comparative Animal Research Laboratory. The
owners of the farm are no longer living. .,

Early 1950's: In the mid-1960's an AEC guard (r.o name) ,
'

told me he and his wife got a good'1ook at a lion as it
crossed Highway 95 about midnight. The animal was tan

-

in color and had a long tail. This was during the time
when a pontoon bridge was carrying traffic across the
Clinch while the bridge below Melton Hill Dam was being [

constructed. |
'

.
' '

1957 or 1958: Cougar seen by Corbett Brashear, X-10
employce, in 7500 area of X-10 facility about dusk one
evening.

. ~)..

196G or 1967: !!r. Blevins, X-10 employce, sau a tan
'

cougar southwest of X-10 facility.
(

}
-

: ..- ,

i
. ,

b

{
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O .

- Tan cougar seen by Ih . Blevir.s, X-10 c:nployee,-1968:
on Bear Crcck Road about 150 yards forth of old Gallaher

'

,

Bridge site.
,

.

' 1969 or 1970: !!o information 'other than location.
'

.

~

!.
.

1971: No information other than location. ,

~

'

Spring 1975: Large, lon~g-tailed cat crossed Bethel ;

Valley Road in front of two X-10 guards, Justice and ;,

.
J

*

- C.1'owers. .
,

*
-

g

. Summer 1975: Big, long-tailed cat, tan in color, crossed j

Bethel Valley Road in front of Julian Hackncy, X-10 .;-
.

employee, about lunch time. Mr. Hackney was reluctant to i-

talk about siting because he was sure nobody would believe j

him. .

*

.
.

-

Fall 1975: No information other than location.
,

DeceEber 23, 1975: X-10 laborer, White, saw large, long--

tailed, reddish-brown cat near 7500 area of X-10 site -

O about-9:00 AM.
~

.

February 27, 1976: No information other than location.

. March 12,1976: Large (8 300 pounds), long-tailed cat
' '

'

.

reddish-brown in color. Tail appeared darker color than .

-

rest of body with tip very ' dark. Animal's overall color .

. was very similar to that of a deer in su=er coat. Animal -
'

was seen about 9:45 PM near f; orth Portal of X-10 facility -

on Bethel Valley Road by Jay Story.- -

. |

August 18,.1976:' Reported to me by TURA officer, Bill
Holladay, who recei'ved report from lady who had hit a
deer with her car near this site on Blait- Road. She ,

just told him of seeing a mountain lion.

July 1976: Seen by X-10 guard, Roop, near DOSAR facility. -
Described as large cat with long tail of large diameter
and colored like a deer.

Summer 1976: Seen by Pete Van Voris and'Sherwood Foster,
X-10 employees. Described as cougar weighing 75-80 pounds,
gray-brown color, with long tail. 7:45 m.

-

.

. .
.

,

-

.

. .

. .
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November 7.b,19R.: Joani: Ua11s,.X-10 mp1,3yee, rau a :-
ilarge, black, ler.3-tc.iled cat near v: cst cad or L10 '
.facility 1:.te al r:ight.

~ '

h Dccc.:'.ser 3, I'.US: *':.v: Shriner, X-iC l'h.il. , reported .
. '

hearing .creats of large cat about L n times over five
minut.c period around 11:00 iH. Dave's property adjoins |
Reservation land on south side of East Fork Ridge. ,-

' '

January 17, 1977: TVA employee, Steve Millsap, (phone
'

632-3G55) reported finding cougar tracks in snow on
.

.-

Blackoak Ridge just north of ORGDP. {
.

~

.
.

,

April 4, 1977: X-10 Fire Captain, Pat Uhaley, and guard,
:Sproics, watched a large, long-tailed cat trying to find

a place to cross rain-swollen White Oak Creek just south . ' .

of X-10. Whaley.said animal was 2-3 feet long with tail.
almost that long and half of tail (end) appeared black. ~

'

.

April,1977: Employee at X-10 steam plant saw an animal ~
he at first thought was a small deer but when he got closer
he saw that it was a big cat with a long tail. This was .

.

near White Oak Dam on Highway 95 about midnight.

Hay 31, 1977: X-10 guard, Eslinger, reported seeing a large,
long-tailed cat sitting in the road eating a rabbit. Cat
was reddish brown and would weigh maybe 80 pounds. This was

Q. on Melton Valley Drive south of X-10.

October,1977: K-25 guard, C. E. Norden, and"another guard
saw a large, long-tailed cat near old Gallaher Bridge late
at night. .

'*

October, 1977: X-10 guards, Pratt and Hughes, saw two small
cougar-type animals near DOSAR facility. These animals were ,

reported too big for tom-cats or bobcats and had long tails. ' -

On the same night these men did observe a bobcat in a dif- ,

.

ferent area.
*

December,1977: 1.arge, brown, long-tailed cat observed by .

X-10 employee, J. T. Davis, Jr. , about 3:30 PH on gravel
.

road southeast of X-10.

December 13, 1977: Big cat sighted near Eaton's Crossroads
'

.

and reported to TURA officer, Fonda Paync.
.

-
,

'
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it . Janticr;' i , '770: ::o 6ctriu.. Q ;f;r situ .-: . .r.0 n tf.; by-

,
,

*two. X-10 cut.rd ne.:r 75]O are .. . . j*
.

1.. .

|August 11, 1978: ' t.arge, bl ech. lu:ve-taile:' c;'t (bm'y t, feet. -

.

tail 3 feet ione) about 5:.W L n:. F.c inel Vallef Road near i
west c:strcr.cn t'. 7.- 10 by Ten N'<e . ;-l') c.,ployte, and his ?

O- wife. To:r. calltd mi from Nashvil':< that night to a::k 'if ,,

.
. We were supposed to have such animals on the Reservation. i

,

Hovember 30, 1978: Mr. Ruth, X-10 employee (It.C Division), ,'
told me his brother was on a bow hunt in Scott County west
of Pocket Wilderness this fall and aw an adult. cougar , jump .'

over a fallen tree. This animal was then followed by two
young cats which climbed through the' branches of the tree.
Mr. Ruth's brother and his wife later tracked these animals !

for sor.e distance in a rather muddy road til the cats left
the road, going into the woods. The man's wife was reportedly h
so unnerved by the presence of the animals that she spent

*

the night in their car.
.

, .

| 1978: I have been unable to track down the can who saw this
| animal, but a cougar was reported seen sitting on a dumpster

'in the 7500 area south of X-10.

'

I. hasten to mention that as of now I have' no solid evidence of the
co.ugar's presence here on the Oak Ridge Reservation. Of course, several
of us here at ORNL are hoping to find some kind of evidence eventually-

and maybe with patience and perseverance we will finally come up with a
Q good cast of a cougar track, or a scat sample, or a photo of the critter,

. or a freshly killed deer carcass. -

.

t

| You might be interested to know that I sent in a TURA found dead
form on a roadkilled beaver and will have another for this year. The. .

| '77 beaver was killed on 95 at White Oak Dam, and the '78 beaver, a ' '

young one, was killed on the paved road going into Melton Hill Dam on
the Reservation side of the river. ; -., ,

I have also received two reports of possible coyote sitings on the
' Reservation during the year. The first was near the ,iunction of 58 and '

95, and the observer was not sure about what he saw, but the second was|

! north of Oak Ridge Turnpike (95) about one mile west of the old guard '

building. The second siting was made by one of our (Env.- Sci. Div.)
Ph.D.'s who is quite familiar with coyotes from living in the midwest,
and he was confident the animal he saw was a coyote.
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O I have rc:cived T. o reports from p niple who have seen black Lear
near here during 1978. One vias seen by two fisherrr.cn back in early fall -

I
as it was swimming across the mouth of C2 aver Crack. The men got close .

!cnough to posit.ively identify the animal and watched it continue to the '

north bank of Beaver Crcck where it climbed out of the water and went
,

'

into the woods. The second report came from X-10 guard, Justice, whose
parents saw a black bear cross the road in front 'of them as they were '

traveling throuch the Sugar Grove area northwest of our K-25 (ORGDP) *

facility. The bear was reportedly as big as any the Justices had seen - I
in the Smoky Mountains. . .

.. .
,

,

I. appreciate your interest in the cougar reports and will 'be' glad |

to supply these and other animal observations to you on a routine basis i
|if you find them useful. .

. ;,

.

Sincerely,
'

-
.

'

.- i
. t-

.
:
'

Jay D. Story
--

Science Technologist i
-
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SOUTHERN BALD EAGLE Hallacetus],. leucocenhalus (Linnaeus)

Order: FALCONIFORMES Family: ACCIPITRIDAE

}8
Distinguishing characteristics: Large, hawk-like, soaring bird, plumage mainly dark

} brown with pure white head and tail when adult. Brown blotched with white all over when
,

immature . Distinuished from the other race of the species, the northern bald eagle, only
'p
W by smaller size. ..
.;

*

Present distribution: Nests primarily in estuarine areas of Atlantic and Gulf coasts.

[d locally from New Jersey to Texas, and lower Mississippi Valley southward from eastern
Arkansas and western Tennessee, and through southern States west to California andy
Baja California. Some birds wander northward in summer after nesting season to northern

j United States and southeastern Canada. Adult population of southern Florida essentially
,

; resident.
!

) Former distribution,: More extensive, but locally, in the southern United States the same
as at present.

t
Status - Generally decreasing. Reproduction apparently less successful than formerlyj
except in Evergir des National Park, where about 52 pairs nested in 1965 with a success of

a

? 50 percent and a production of 1.46 young per successful nest.
s

k Estimated numbers: About 235 active nests in 1965, 99 of which were successful.

Breeding rate in the wild: Normally, about 1.5 young per successful nest.

$ Reasons for dee!!ne: Increase in human population in primary nesting areas. Distur-
bance of nesting Sirds, illegal shooting, loss of nest trees, and possible reduced repro-

,

duction as a resu.: cf pesticides ingested with food by adults.
<

Protective measures already taken: Federal laws in the United States protect both the

j bald and golden eagles. The Bureau of Sport Fisheries and Wildlife and the State game
i departments enforce these laws. The Bureau is also studying the effects of pesticides

on bald eagles. Eight National Wildlife Refuges in the southeastern United States have'

]
bald eagles nesting on them. The4 National Audubon Society is conducting intensive ,

investigations of bald eagle distribution, status, breeding biology, and limiting factors.1

Florida Audubon Society has obtained agreements with landowners for 2,300,000 aeras
where nests are located to be treated as bald eagle sanctuaries. The Society makes annual
inspections of these nesting sites. Access to eagle nesting areas on National Wildlife
Refuges is restricted. Timber cutting, road traffic, and pesticide use have been reduced-

or eliminated. Cooperation of the public is being sought in reducing human activity in
i areas adjacent to refuges in vicinity of eagle nests. Potential nest sites (trees) are being
, *

The Patuxent Wildlife Research Centerpreserved in existing and promising nesting areas.i
has developed facilities where propagation of the northern and southerri races is underway.'

The Center is stu:!ying pesticidal contaminants in the environment of the bald eagle and '

! is developing captive propagation methods to produce birds to bolster wild populations
or restore breeding pairs to depleted habitat.

I{
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!'Measures proposed: Continued surveillance of nest sit 6 to deter.nine succecs of pro- ~
'-^duction and to learn reasons for failures. Continued research on effects of pasticides ;!_

*

and other presumed limiting factors. Educational programs and per. tonal contacts with !|.
,

local residents and landowr:ers in bald eagle nesting areas to obtain maximum interest .I,

and cooperation in protecting these birds and their nests. Secure cooperation of c ther
'

$
'~

*

agencies in reducing and eliminating' spraying of DDT. ~,' I '-

.
-

l.

Number in captivity: At least $0. ''

*

Breeding potential in captivstv: . Limited.
{i

>'
.c

7, ,

References: -" y !,. _ ,._,
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AMERICAN PEREGRINE FALCON Falco peregrinus anatum (Bonaparte) :

,

Or&rt FALCONIFORMES Family: FAl'CONIDAE-

)1 '
.

-

ystinguishing characteristics: Medium sized hawk with long, pointed wings and long*

- tai!. Rapid, shallow wing beats. Adult is slate gray above, wing and call feathers and .}

flanks barred with black. Moustache marks on side face black. Throat white. Below *.

white and reddish buffy, extensively spotted and barred with black. Legs and feet
yellow. Immature brown above, streaked below. Larger, darker, and black markings ],

on face more extensive than Arctic peregrine E. p,. tundrius): paler and more reddish,
" I

*

,

lers grayish below than Peale's peregrine. p |
'

-

Present distribution: Breeds from non-Arctic portions of Alaska and Canada sout$ to .' i
'

'' E

Baja California (except coast of southern Alaska and British Columbia), central A@ zona
,

and Mexico (locally): eastern limits presently follow eastern front of the Rocky Mountains if ",
'

in the United States; distribution local in the southern boreal forests of Canada and a few ~
r.

pairs still breed in Labrador. Winters chiefly in breeding range, but more northern [ --
.

birds move to south. Other races occur on Pacific coast of British Columbia and southern 4
sAlaska in Arctic North America and other parts of the world. ,

{]
*

iFormer distribution: Same, but breeding distribution also included Eastern United-

*

States south to Georgia: also Ontario, southern Quebec and the Maritime Provinces of f
*

Canada.
,

'

Extirpated as a breeding bird east of the Rocky Mountains in the United States,Status:
in Ontario, southern Quebec, and the Maritimes. Local declines reported from the western J

-

::United States also taiga in Yukon Territory, Mackenzie District, and interior Alaska
i

(Cade and Fyfe) . Eggshell thickness reduced 15 to 20 percent since 1947 (Hickey and
Anderson, Cade and Fyfe, Cade et al.), and taiga eggs average more than 600 ppm DDE /. .t

(lipid basis): there is a highly significant negative correlation between shell thickness y
l Mand DDE concentration in eggs (Cade ela .).

's A*,

Estimated numbers: Number of known aeries with adults present in 1969-70, but not all L']
'

,

producing young: British Columbia,19 (J. Simonyi): Alberta, 3 (R. Fyfe); southern .I i
2

Labrador, 2 (R. Fyfe): California, 2 (H. L. Leach): Oregon, 2 (D. B . Marshall): western i
'

Mexico,11 (M. Kirven): Arizona, 2 (J. Enderson): New Mexico, 2 (J. Enderson): ,

Utah, 0 (C. M. White): Cclorado, 6-8; Wyoming,1: Montana, I (J. Enderson): Texas , 3-5 6,

(C. M. White) . Recent information lacking for Washington, Idaho, and Nevada but 1;

Nelson (in Hickey,1969) estimated only 10 to 20 percent of pairs remaining in 1965. A j{

few hundred pairs still breed in interior Alaska and taiga of Northwestern Canada princi-
-

pally along major rivers. Status in eastern Canadian boreal forest unclear but evidently .

;
not numet'ous .

$-[Breeding rate in the wild: 3 or 4 eggs per set. Number of pairs laying eggs and hatching
success low in southern part of range (Herman et al.); reproductive rate and number of | h

A
breeding pairs also decreasing in taiga populations (Cade and Fyfe).
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Reasons for decline: All field and laboratory evidence points to cumulative effects of
chlerinated pesticides and their breakdown products obtained from its prey, especially
DDT and DDE, which have increased adult mortality and reduced producticn of young by*

,

affecting reproductive mechanisms and causing eggs to become thin-shelled or otherwise
'

nonviable. Habitat destruction and collection of young and adults for falconry have also
been factors. -

-
e

Protective measures already taken: Peregrine falcons are protected by Federallaw and
*

| by States in the United States. Propagation techniques are being studied by Government
| and private investigators and at Cornell University. *

I \ .

| Measures proposed: Eliminate use of food chain pesticides where possible. Responsible'
-

,

| agencies should set appropriate regulations for the protection of this species. Include in
international conservation agreements. Develop methods for captive propagation to bolster

; wild population. Initiate management-oriented research and investigate the establishment -
'

of refuges around known eyries.
;

I
*

|
Number in captivity: Not precisely known, but number of peregrines from south of the
taiga in possession of falconers, zoos, and captive breeding projects believed to be lessi

than 20 (Cade) .

Breeding potential in captivity: Probably poor. .

.
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Cade , T . J . 1960. Ecology of the peregrine and gyrfalcon populations in Alaska,

*

Univ. Cal . Pub . Zool . 63:151-290.
, C. M. White, and J. R. Haugh.1968. Peregrine and pesticides

j in Alaska. Condor 70:170-178.
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.

*
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*
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*
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endangered and rare fish and wildlife. California Dept. of Fish & Game.
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Dendrocopos borealis (Vicillot)
RED-COCKADED WOODPECKER-

' Ordsr: PICIFORMES Family: PICIDAE
<

|

Distinguishing characteristics: Small woodpecker with black and white horizontal stripes
on back, white cheeks and under parts, flanks black streaked. Cap and stripe on side'

of throat and neck black. Male has a small red spot on each side of black cap.

Present distribution: Resident in open, old age pine woodlands from Southeastern
Oklahoma Arkansas, Western Kentucky, Southeastern Virginia south to Gulf Coast and

.

' southern Florida.
-

Former distribution: Southern Missouri, Western Kentucky, and southeastern Virginia,
<

south to Gulf Coast and Southern Florida.
4

Vulnerable, because oflimited number of specialized nesting sites in old, livingStatus:
pines infected with red-heart disease, and current trend in forestry practice to eliminate,

1

such trees.i

Estimated numbers: Estimate 3,000 to 10,000 but uncommon and very local.

l Protective measures already taken: Federal and some State forestry agencies have
policies of saving some large pine trees infected with red-heart disease in limited areas
where red-cockaded woodpeckers are known to occur.

Measures crocosed: Managing blocks ofland to provide all necessary habitat requirements.

Number in captivitv: None known.
5

Breeding potential in captivity: Probably poor.

References:
Bent. A. C.1939. Life histories of North American woodpeckers. U.S. Nat. Mus.

B ull .174 : 72-79.
3 Czuhai. E.1971. Syneptic review of forest resource and use within the range of

4 the red-cockaded woodpecker. In the Ecology and Management of the Red-cockaded,

I Woodpecker, Proc. Symposium at Okefenokee Nat. Wildlife Refuge, Folksten, Ga.

L
May 26-27,1971. sponsored by Bureau of Sport Fisheries and Wildlife and Tall
Timbers Research Station.-

Dennis . J . V .1972. Red-cockaded woodpecker. Naticnal Parks and Conservation
Magazine . 46(4):24-27.'*'] 1971. The evolution, taxonomy, distribution, past populations andJackson, J. A.

4 current status of the Red-cockaded woodpecker. In The Ecology and Managementi

of the Red-cockaded Woodpecker, Proc. Symposium at Okefenokee Nat. Wildlife;

Refuge, Folkston, Ga. May 26-27,1971, sponsored by Bureau of Sport Fisheriesa

.

) and Wildlife and Tall Timbers Research Station.8

Lay. D. W. , and D N. Russell.1970. Notes on the Red-cockaded woodpecker ini

exas. Auk B7:781-786.
I
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Morse, D.1972. Habitat utilization of the red-cockaded woodpecker during the winter. .;' [J
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Auk 89:429-434. ' R.-

Thompson, R. L. and W. W. Baker.1971. A survey of red-cockaded woodpecker |: 4
habitat requirements. In The Ecology and management of the red-cockaded 1: ;-
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STATUS-UNDETERMINED BIRDS
.

A status-undetermined species or subspecies is one that has b ren suggested as pessibly
threatened with extinction, but about which there is not enough information to determine
its status. More information is needed.

Wood Ibis, Mycteria americana
.

Resident from Florida and Gulf Coast south on both coasts of Mexico and central
America to southern South America.

White-Faced Ibis, Plegadis chihi
Breeds from eastern Oregon, southern Idaho, northern Ut th, Colorado, and
Nebraska south locally to southern South America.

Red-Bellied Red-Shouldered Hawk, Butei lineatus elegans
Resident in Sacramento and San Joaquin Valleys and southern coastal lowlands of
California south to northern Baja California.

Puerto Rican Broad-Winged Hawk, Buteo platypterus brunnescens
Resident locally in small numbers in Puerto Rico chiefly in El Yunque but also at
Utuado and Maricao.

Ferruginous Hawk, Buteo recalls
Breeds from eastern Washington and southwestern Manitoba south to Nevada and
western Oklahoma. Winters chiefly from southwestern United States south to
northern Mex2co.

American Osprey, Pandion haliaetus carolinensis
Sreeds frem ncrthern Alaska south to Baja California and Sonora, east to southern
Labrador. Newfoundland, and southern Florida. Winters from southern United

States south to South America.
i

i
Audubon's Caracara, Caracara cheriway audubonii

Resident from s:uthern Arizona, southern Texas, and central Florida south to r

western Panama and Cuba. ;

p

Northern Aplomado Falcon, Falco fermoalis septentrionalis j
Bred formerly from southern Arizona, southwestern New Mexico, and southern p
Texas south to southern Mexico. -

k'

Prairie Pige:n Hawk, Falco columbarius richardsonii .

Breeds from southern Alberta, southern Saskatchewan, and southwestern Manitoba i
south tc northern Montana and northern North Dakots. Winters from Wyoming and t

California south to northern Mexico.

Eastern Pigeon Hawk, Falco e,. columbarius
Breeds from northern Manitoba east to Labrador and Newfoundland south to north- -

eastern North Dakota, northern Minnesota, northern Michigan, northern New York, [
Maine, and Nova Scotia. Winters from southern Texas east to South Carolina and
south to the West Indies and northern South America. I,'
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