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REPORT FOR 1958=59 OF THE 
BIOLOGICAL STATION, ST~ ANDREWS~ No Bo 

by Jo Lo Hart, Director 

The Biological Station at Sto Andrews aims to meet 
the needs in marine and freshwater resear~h of the Maritime 
Provinceso A large proportion of the research effort is 
directed to insistent problems in fishery managemento Accord
ingly, less effort and funds than desirable remain for more 
basic researcho 

Management problems are of several kindso For resources 
that are in use~ fish populations must be studied to suggest the 
best ways of conducting the fisheryo This may require detailed 
life-history studies of fishes and of ways in which fishing gear 
operateso For resources that are not used, or are little used, 
research involves availability of the resource! where it is con
centrated in commercial quantities, and suitab e fishing gea~o 
In many cases, especially but not exclusively in fresh water 9 
management may consist of altering the environmento Examples ot 
changing the environment would be the formation of impoundments 
in streams, fertilization of waters, hatching fish in hatcheries 
ponCLholding of fish for planting, pond ~ulture 9 predator control, 
and establishing dams for developing hydroele©tl"i~ powero All 
these must be considered and evaluatedo Most indust~ial changes 
in environment are deleteriouso Methods of assessing and 
alleviating these are being establishedo 

The Station°s research program involves work in many 
places through the Maritimeso In some instances locations are 
determined by urgent local problemso More frequently? locations 
have been decided upon because they were especially suited to 
establishing principles tor general application throughout the 
regiono The administrative headquarters for the Board 0s biolocical 
work in the Maritimes is situated at Sto Andrewso Data from field 
stations are analysed and reported there, and the continuing ready 
availability of cool~ highly saline water makes it an excellent 
location for basic laboratory research on the conditions in
fluencing the abundance and movements of many commercial specieso 
~ sub-station at Ellerslie~ PoEolo~ for oyst~r research 9 was set 
up in 1930 to restore the oyster stock after its depletion by 
disease early in the century and has been continued since as a 
good centre tor oyster research for the regiono Resear~h on 
Irish Moss is also centred at the Ellerslie·su~stationo A 
statistical offi~e is maintained in Halifax~ NoSe? to make pre= 
liminary analyses of groundfish cat~h datao These are both 
collected locally and fed in from subsidiary otfi.~es in· Sydney 
and X.unenburgo An observer stationed at Yarmou·th 9 N oSa, follows 
the effects ot a growing fishery on herring stocks in southwes~ 
Nova Scotiao Studies on the very important salmon runs of the 
Mlramichi River are co=ordinated through a year=round office in 
Chatham 9 N~Bo Counting weirs at Curventon and Camp A4ams in the 
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Northwest Miramichi and estuarial traps at Millballh. a:r:'e operated 
on a seasonal basis from Chathamo The main section .ry:t the Pollett 
River does not admlt adult salmon., Since complete C'Jntrol or 
seeding is possible~ the river is particularly useftu fo~ propaga
tion experiments.. Work along these lines is ca.r1:>:=.ed. ·out from a 
field headquarters in Elgin, NoBo Counting weirs J.n Ellerslie 
Brook, PoEoi"'1 per.m.it studies of the effects of va;;;-ious manage
ment practices on native populations of trou·~~ and sa.lm.ono .A 
variety of trout management techniques is 'be!ng t:.."'ied ·~rit;h 
assistance of the Fish Culture Branch of the Depc~~ctm&nt. or 
Fisheries" Yields to anglers are followed at Grer;;:" :.·~a.)~'e:~ NoBo 

Field work is c;arried out year a.f\;er yec-u" t::;>om temporary 
headquarters at several pointso Caraquet 3 NoBo? is an important 
base tor groundtish researcho Lobster p<;;pu.la.tSon:s ,s.:>:"e stud.ied 
annually at Port Maitland 9 Fourchu~ and Ga:barus 5, r'TocL ~' and at 
Tigni sh and Mimine gash 9 PoE o I o Work on annual a bt.\nCia::.1ce of lobster 
and herring larvae in Northumberland Strait is basad at Richibucto, 
N oBo Demonstration stations at Shippegan, N .. Ba ~ ax:d. Malagash, 
NoSo, operated by the Fish Culture Branch of the Depa.:rtment of 
Fisheries were bases for testing the success enjoyed by trans
ferring stocks of immune oysters to disease~ra·~·ageC. New Brunswick 
and Nova Scotiao Clam Harbour 9 NoSo~ is the s:ae :.:!'o!'' special 
tests with the me~hanized clam digger 9 and Sam Or~ Pond~ NoBo~ 
for main trial plantings of European oysterso 

The main shor·e research bases mentioned above are 
supplemented by various station vessels whicb gi·lr?': ~r,::-·:dli ty and 
extended the ra.i,'lga of operations o The H'lren~~. (d<, ft) was 
attached to the pelagic :t"isheries studies during -~f:.e ee.rJ.y part 
of the year and worked from the Bay of Fundy to GE-e:r·g~.'S Bank. 
Later, work was carried out on Nova Scotia BanJ:es :r"co:>" the ground
fish investigation... The j,Tc, Jo Cowie (70 ft) woL"ked :l.:n the 
southwestern Gulf of Sto Lawrence and in Bra~ dno~ 1ake. Work 
on young lobsters in Northumberland Strait was ~a;:·r:.e::! out by 
the Pa1da1us 44 {;o ft)e The ~!lotus (5~ ft) and Qlupea Ho 
(30 ft have been invaluable as service boats at the Sto Andrews 
and Ellerslie stations o The light shallow-draft Cypr!na (35 f't) 
was specially constructed to accommodate the me~hanized clam 
diggero The ~rcu.f' ~45 ft) 9 the ~etty Lou I_y: ~,L}-2 ft) and the 
Paula Marie ( ft were chartered for work in Passamaquoddy- areao 
The Board 0 s new research vesseljl the 177=toot A.o =~t'k.:~a.me~on was 
available tor the Station ° s work during January tel Marcho · It 
allowed studies that would have otherwise been impossible, and 
demonstrated the desirability of' full~time use of an. all~year
round offshore vesselo 

The main building at the Station has rece~11;.:'.y ·::>een 
augmented by a three= .floor 9 135' x 42 r·t, add.i tio:c o ~I.::~~is provided 
much needed fire=proQf labo:rat.ory and o!.fi.ce ac.col':t:c.vda tion., 
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LOBSTER 

Lobsters are an important source of revenue to 
thousands of inshore fishermen throughout the Maritimes whose 
assets are skill and enterprise rather than extensive investment 
in gear and boatso They provide a cash income that is very 
important in the regional economyo 

Population studies. The object of management in the 
lobster fishery is to approach best use of the resourceo This 
involves combining large catch and high unit value. Fortunately 
these objectives can be sought togethero There is evidence--not 
yet conclusive--that the greatest yield of lobsters comes from 
allowing them to grow to moderate size before harvestingo In 
addition larger lobsters usually command a better prieeo The 
indication that product value might be increased by size regulation 
is clearo The fishery lends itself to management in this way since 
the traps bring the catch to the surface undamaged. Size limits 
are an important part of the fishery regulationso Their effects 
on the lobster stock are followed by population studies in 
representative areaso 

The fisheries around Tignish and Miminegash~ PoEoio, 
are representative of the southern Gulf of Sto Lawrenceo Because 
of local conditions for growth and the intensive fishery 7 they 
are highly productive of canning lobsters but large ones are 
relatively uncommono The size limit was increased to 2 1/2 inches 
carapace length in 1953o The landings at both ports have increased 
substantially since 1954~ possibly because of improved protection 
of sub-legal sizeso In addition~ survivors of a better than 
usual year brood are now being recruited to the fisheryo An un
expected 20% decrease in Tignish, 1958, landings is possibly a 
direct result of intense illegal fishing in the summer of 1957o 
Further decreases may occur when poor 1953 and 19~ broods reach 
legal sizeo However~ test drags off Miminegash in the fall of 
1958 give hopeful indications tor 1959o Enforcement problems 
in this area are difficult since a high proportion of the lobsters 
caught are below legal sizeo 

The neighbouring ports ot Gabarus and Fourchu, NoSo 9 in 
Cape Breton were selected for a comparative study of the effects 
of size limitso At Fourchu, the size limit has remained virtually 
unchanged since 1~7o It restricts landings to those sizes 
acceptable to the live lobster tradeo At Gabarus:1 appreciably 
smaller size limits have been in effect since l~Oo In 1956, a 
plan approved by fishermen was adopted to increase the size limit 
each yearo Unfortunately, this plan coincided with a natural 
decline in Cape Breton lobster stocks o Many fishermen blamed _ . 
their reduced catches on the size-limit increase already adopte~o 
As a result, the plan for further ine.r.eas.e .:was .dropp.ed after 2 years. 
Landings at both~orts improved somewhat in 1958 but the plan is 
still in abeyanceo 

Size regulations in Yarmouth County~ NoSs, have remained 
essentially the same for 25 yearso Studies of change in the lobster 



population under ordlnary eonditions of expl~1i \:,.·~<.or~ "t\>:}th tb.e same 
regulation have been based in Port Maitlanc1.:, NoB" :0·'~:'o:rr.; 1950 to 
195'6~l.andings de~lined steadily but ha·ve :re~o·~r~Jl"ed slightly in the 
past 2 years o Since 1950 the fleet dropped ft'om Y-3 to 25' boats o 

As a result~ catch per boat has remained at a :.:-ele:i~:'i.vely high 
level and has increased appr·eciably in 195'7 and :_ 9:~8., 

Theoretical treatment of effects of ·eha.nging fishing 
practices is considered under the heading Mathematical Statisticso 

Studies of earlL stage§ a In Northtunberland Strai-t~ 
studies on lobsters of fishable size are supplemented by work on 
newly-hatched and sub-legal lobsterse 

When first hatched 9 lobster la:~vae z:\I:.Tli f'~r-·ely close to 
the surface of the water for about 2 month.s af·~~s~ ·;.ifhich they settle 
on the bottom. Special gear allows quanti tati·ire ~ollections ot 
juvenile stageso Information on early sta.ges is collected on. an 
annual basis to show what relationship exists ·;)F;t·JeeJa. the ~unt 
o:f spawn hat~hing and numbers of le'-'a.i lobsters l."ecrui t&C!. to the 
:fishery 4 or 5 years late:!:" o In 195§ 9 botb. hat,<:ic1 a.nd Sll!"Vi 1ral were 
below the 10-year average, Consequently) relt·d<l.lre.I;:r few larvae 
reached the stage of settling on the bm~trJm. 

Research hauls on the bottom in srn:oing and :f'eJ.J. allow 
a censusing of lobster populations. There were good showings of 
"just sub=legal" lobsters in 1958~ As many of these w·ill be of 
legal size in the following year 9 this is taken to augur well 
for the 195'9 fishery., 

Handling and holdJ,Dg lobsters o As about b.alf of' t;he 
Canadian lobster catch is marketed alive~ a gr"ea.t deal of attention 
has been given to satisf·act.oey conditions for holding and shipping 
lobsters o Much has already been learned and placed at ·the 
disposal of the industryo Information concerns tolerance of 
extremes in temperature 7) salinity 9 and oxygen\, and their interrelation
shipso Work was continued during 195'8 o:n tem.pe:rat;ure acclimation~ 
oxygen consumption in water and in ai:r-~ and suJc'··wi·t;al :ln air. 

Earlier work has shown that reCjen·l;, te:II'.pe;~;-~,·.:;o.!:e. history 
of a lobster ha..s a marked effect on i t.s toleraJ'l<,~e to temperature o 
Lobsters are said to be acclimated when they have" li "led long 
enough at a particular temperature to stabilize their. temperature 
tolerance"· Acclimation upwards from 8o5°C to l)°C 1s complete 
in 18 days, from l5°C to 20°C' in 8 days~ and from 20°0 to 25°C 
in 5' days. Upward a~climation progresses most rapidly at high 
temperatureso By adding acclimation times for two consecutive 
5'°C jumps., the time necessary for acclimation from. l5°C to 25°C 
is found to be 13 dayse Earlier work showed that acclimation 
in one step from 14° to 23~- took 22 daysa This indicates that 
acclimation proceeds faster when lobsters are su.b,jec~ted to a 
series of small temperature changesc 



The oxygen requirements of lobsters uudE~ :.· 't:ai'ious 
conditions are important in estimating holding capc,·~l.t:':es for 
commercial storage units o These were studied duri.ng the· summers 
of 1957 and 1958o Oxygen needs varied markedly with temperature. 
Oxygen uptake for lobsters acclimated and tested at 25~C is double 
that for lobsters acclimated and tested at 5°Co The relationship 
between oxygen uptake and oxygen content of the water is more 
complexo Uptake increases with temperature at all levels of 
oxygen contento At any one temperature, a marked decrease in 
uptake occurs at low oxygen levels (3 cc per litre)o Aside from 
this, uptake at high temperatures depends on oxygen content 
throughout the whole range~ but at lower temperatures~ uptake is 
constant over all higher levels of oxygeno Sudden temperature 
changes have a pronounced effect on oxygen uptakeo Uptake for 
lobsters acclimated to l3°C and suddenly transferred to 5°C was 
twice that of lobsters acclimated to 5°Co 

Knowledge of oxygen utilization in air is especially 
important in assessing shipping techniques o Tes+,:;; wer& earried 
out ·On lobsters held in air of high relative hmnidityo They 
showed that oxygen utili.zation was greatest between l0°C and 
12°0, fell off toward 5°C and approached zero at 25'°Co At higher 
temperatures~ oxygen uptake is insufficient to maintain life and 
lobsters dieo Lobsters are evidently not well adapted to using 
atmospheric oxygen as greatest uptake in air is only about 57% 
of that in water at the same temperatureo Sudden changes in 
temperature affect oxygen uptake in air markedlyo Lobsters 
acclimated to l0°C and held in air at 20°C do not utilize oxygen 
and weaken rapidlyo 

Survival of lobsters in sealed containers was tested 
under varying conditions of temperature, oxygen, and carbon 
dioxide. Under experimental conditions, lobster survival was 
improved in an atmosphere of pure oxygen or with carbon dioxide 
removedo Other tests suggest that best survival in air will 
occur at temperatures not higher than acclimation temperature 
and at temperatures below 20°Co 

Air shipping of lobsterso Tests using different light
weight containers and insulators have been conti:..~.uedo The most 
effective insulators proved to be styrolite beads 9 with wood 
shavings seconda Their use seems to merit further investigationo 

Inactivating lobster clawso When lobsters are to be 
stored, their claws are plugged so that they cannt open for 
fighting and destroying each othero However, plugs cause deterior
ation in nearby flesh and their use is prohibited in some European 
countrieso Two alternative methods or inactivating claws were 
examinedo They consist of' cutting the extension tendon of the 
lobster 0s claw and using rubber ban~s to hold claws closedo 
Cutting tendons caused extra mortalitY==presumably from loss of 
bloodo Rubber bands gave results comparable to pluggingo The 
method has merit if a suitable method of applying bands can be 
estfiblishedo 
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OYSTER 

Oysters are capable of adding to incomes ry!f: Mari-cimers 
living in areas where summer water temperatures c..~:ve rdgho As 
oysters can be cultivated 9 knowledge of the f"act:.;:,.,rs ~ontrolling 
their abundance can be put to direct useo The Sta~io~ 0 s main 
research is, accordingly~ devoted to developing met;hods of 
favouring the various steps in oyster reproduction an.d growtho 
During the last few years attention has been di·q'er~ed from the 
main line of research by pressing problems aris:Ln.g f:r·om epidemic 
disease. 

Disease stydies. About 8 years ago a lethal oyster 
disease, called Malpeque disease, with high morb1dit:r crossed 
Northumberland Strait from Prince Edward Island \Mhe::;>e 5.t was 
endemic and where the stock is immune o Ari ep1demt,~ s1t1ept along 
-the mainland shore o Late in 1957 it invaded the pu'blic t·::.shery 
at Caraquet, NoBo, and reached epidemic propor·i:;jJn'ls :'.·:1 l958o 
About 87% of the 1957 population there is now deadc ~~ the north 
shore of Miramichi Bay ;l disease spread both east a.J;t:1 \vest f'rom a 
focus at Neguac so that fisheries at Tabusintac and Oak Point now 
cease to exist.., Miscou Island, NoBo~ and Bras d~Ox·· Lake 9 NoSo, 
are now the only unaffected stocks left in the 1-iaJ~'i times o 

In order to hasten rehabilitation in affected areas~ 
immune brood stock from Prince Edward Island has been transferred 
to affected areas by the Department or· Fisherieso After 
recommending this as a remedy 9 the responsibility o:P' the Fisheries 
Research Board has been to evaluate the rehabili ta,tion program., 
The Department cs program called for mass tr.ansfeJ'S ·o::,ginning in 
the summer of 1957 and ending in 1959. So fax· 6f:)00 'barrels have 
been movedo Results are pr>c•mising., Transfe:"red l)ysters have 
survived well and spawned ~opiouslyo In some areas they have 
produced spato Mainland oysters have grown poorly and spawned 
little, if at all. It remains to be proved that t~1e spat collected 
is disease resistanto "With high hopes for the .future no prediction 
regarding it is ventured." In the meantime a ,rigo:-:oous search for 
the elusive causative organism has been underway ,~,~':l,d ::s sti:l 
proceeding .. 

Mortality from a second and Unknown cause is affecting 
Malpeque Bay~ PoEolo This was heavy in 1956 and 195? on deep
water beds and light on shallower bedso Accurate assessments of 
the situation were begun in 1958. So far oysters whi·~h were 
retained on deep~water beds showed poorer condition;! growth~, and 
survival than imports or shallow water test animals~ Tests are 
being continued through the critical winter monthso 

Oyster gulture studies o Attention .is .;J.ow· being changed 
back to studies of positive culture met.bods., As a fii'st step in 
a detailed study of spat collection? distribution o! larvae was 
studied in the Bideford Rivero Tentative general c:mclusions 
are {1) that oyster larvae are not uniformly distributed, (2) 
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all stages have the same distribution, and (3) there is no change 
in vertical distribution with tideo 

The prediction of time of spatfall is impo~tant as it 
ca.n give oyster growers reliable indications of when to put out 
clean cultch to catch spat~ Observations during 19~8 showed that 
studies 6t the percentage of dry weight of the oysters cannot be 
depended upon to demonstrate times of spawning a·::tivity and 
hence to forecast spatfalls.. During 1958 plankton examinations 
in Bideford River gave good indications of the times of spatfall 
there but in other areas where plankton sampling was less regular 
forecasts were not reliable enough to be usetul., 

Other observations have turned up promising leads, for 
examples: In one comparison spat survival was found to be much 
higher in offshore locations than inshoreo There are good 
indications that cul tch texture and/ or colour a.t'fe,,t;s its 
efficiency. There are indications that a source of early spat 
has been discovered.. Mussel shell is holding out promise as a 
practical cultch., 

Laboratory grow!ng of spat has demonstrated a great 
disparity of growth rate among young spat starting at equal size. 
Disparities on October 24 among spat that were os~ e•quivalent 
size on August 11 were from 1 .. 5· to 8.7 m.. This raises many 
important practical quest+ons about patterns of growth and 
mortality and concentrations of food. 

Conway Narrows studies. One of the problems of the 
oyster industry is to bring young oysters through from the spat 
stage to a size where they can be planted success:ru:!. . .ly on 
growing ground.. This was formerly done on t:ray~s: ~ut tray culture 
is no longer feasible economically. Tests .in. the ::h':tl'L.'lel of 
Conway Narrows give promise that it may supply ar .. .sxt.ensive area 
where suitable growth can take place without undue danger" of 
smothering by silt or from starfish predationo Characteristic 
features of Conway Narrows are its shallow depth about 1 or 2 
feet at mean low water and small tidal fluctuations of about 
3 1/2 teet on spring tideso Water temperatures of 21°C to 24°C 
are common in July and Augusto The bottom soil is sandy and 
relatively free of silt (less than 5% silt and clay on the 
Wentworth grade scale). There is a light variable covering 
of eelgrass, and small starfish, while present~ are scarceo Full
scale tests of the area as a nursery ground are proposed and 
other suitable areas are being soughto 

European oysters~ Observations were continued on 
European oysters introduced to Sam Orr Pond in 1957 and on a 
supplementary shipment brought in by aj.r freight ::!:. 1958. 
European oysters wintered well in Sam Orr Pond b"J:.t fa.iJ.ed to 
survive in Oak Bay where excessive cold fresh w;t.,ter eV-:.i.dently 
killed them. Spawning took place in Sam Orr Po~d. but the 
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resulting larvae failed to survive to spatting stageo There 
is some evidence that protozoan parasites are directly Ol"' 

indirectly responsible for the deaths that do oac . .,Y::oo The 
oysters are being tested for resistance to Ma.].pE;(J'~~e dLsease o 

CLAMS 

Clams contribute to the incomes of ·::.r1ose J.?.'!fing by 
the sea and to the variety c>f native foods avalJ .. :~bJ.e i:~ "the 
Maritimes for local use and export o In recent years ·there has 
been a decline in clam sto~ks o This has had a 1fa.J:oj.et;y of 
causeso The Board 0 s investigations indicate that C•. main one 
is that use of common hand tools for clam digging wo::ks against 
the best interests of conservationo In recent yea:.:·s at·cention 
of the clam investigations has? accordingly 9 been .:;5.ven to the 
development and testing of a better method of' ha~::"lres·<:ing !!lams o 

Mechanized hJ!rV~l> The mechanized harvester is 
designed to wash clams out of the soil onto an escalator which 
carries the catch to the surface where it ~~an be :~;icked over and 
valuable parts of the (;;atch retainedo After 2 yeax··s ot develop
menta::,_ work !I its mechanical operation was satisfac"~o:ry ~ and it 
was accepted as usef'ul equipment for ha:r~t"'edting :>a.:) (;l&.ms and 
quahaugso It was not until 1958 that it coulc~ )$ ·::;x<lt:.\.c:ally 
tested on soft= shell clams o The results show~ \,1) That the 
escalator dig~er buries very few of the small clams it disturbs 
(less than 10%) j and those tt does bury are c1ose t·:; the surface 
where they are unlikely to smother o (2) Almost a.'.2. the under-
sized clams that the escalator disturbs a::-e ):"Ei:.uJ•ne& to the 
track from which they were dug and most to wit~in 50 teet of 
the place of origino (3) Of those that a~e retuJI.'·ne·:C about 4% 
are too severely damaged to be able to dig back i:o:to the soil 
and will die.. More than 90% are not seriously affec't.ed by the 
digger. This is emphatically better than the ~0 to 60% 
destruction of undersized clams caused by t!se of hand digging 
tools. ' 

Ocean quahaugo The ocean quahaug (/~Q~ islandica) 
is widely distributed in North Atlantic waters but is seldom 
seen because it favours (with us) depths of 10 to 20 fathoms. 
Exploratory fishing for this species with hydrauli.C' and other 
types of dredges was undertaken. Trials with the hydra.ulic 
dredge led to the conclusion that ocean quahaugs e:;ould be 
harvested at the rate of 75 bushels per day ar1d -~:~'tal operations 
by a commercial operator? who was assisted in X'iggtng out 9 
confirmed this opinion ( 90 bushels a day).. Non .. ,h:yd:ra,ulic 
dredges fished equally well on soft bottom bu't 1.ve:r-e i.nef"fective 
on hard bottom. 

SCALLOP 

The scallop fishery in Canada is or great and growing 
importanceo From 19~1 to 1951~ it averaged about 700 9 000 lbo 



- 9-

In 1957, the catch was 3~~10~000 lb of which 1~690~000 came from 
Georges Banko This was more than twice the Georges Bank landing 
of the preceding year and was succeeded by some 2 9 500 9 000 lb in 
1958o United States landings were about 18 9 000 9 000 lbo The 
continued heavy exploitation has raised fears of overfishing and 
with it the prospects of international controlo 

Provisional observations show that the sizes of 
scallops differ markedly from bed to bed but that this is not 
shown in records of Canadian wharf landings because of fishing 
practiceso Fishing practice aboard Canadian vessels also 
partly disguises changes in abundance because smaller scallops 
which are ordin~rily discarded are shucked when catches are lighta 
Present indications are that ring-size in scallop drags could be 
increased beyond a 3-inch diameter without severely interfering 
with present landings~ However, the long=term advantage of 
increasing ring-size remains to be demonstratedo 

Laboratory tests on scallops show that they can be 
adversely affected by rapid upward temperature changes such as 
may occur in the s9uthern Gulf of Sto Lawrenceo The effects may 
be direct or indirecto Hydrographic changes large enough to 
produce direct mass mortality have been observedo These are less 
common than sub-lethal changes which cause inactivity and debility 
among scallops and may inordinately increase their susceptibility 
to predatorso 

GROUNDFISH 

The groundfish include many specieso Prominent among 
them are cod~ haddock~ redfish, halibut~ pollock 9 plai:ce and 
other flounderso Among them they provided nearly six hundred 
million pounds in the Maritimes and Quebec in 1957o This catch 
is about two thirds of the total landings in the regiono Because 
the fishery is so large~ quite small percentage improvement in 
its operations can result in a substantial increase in returnso 
For this reason, the attention of the investigation is directed 
toward increasing landings, reducing financial risks 9 increasing 
fishing power~ and improving the quality of the productso 

For the most part~ the groundfish fishery is in inter= 
national waters and the Canadian fleet exploits the same stocks 
of fish as other nationso All these countries share an objective 
to make the best use of the fish stocko To forward this ideal~ 
Canada works in co~operation with ten European co\mtries and the 
United States through the International Commission for the North
west Atlantic Fisheries (ICNAF)o Co~ordinated programs of research 
by member countries are considered by the Commission in recommend·~ 
ing regulations to member countrieso Much of the Canadian program 
in groundfish research is carried out to meet the needs of ICNAFo 

Only more urgent problems can be met in anr one yearo 
During 1958 attention was directed toward: studies on amounts 
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and sizes and ages of fish caught and landed~ mi.g::Jei:~~:J~'JrlS of 
cod and haddock; future recruitment of cod and haddot~!q gear 
selection on c:od 9 haddock~ and plaice, and the e~~f'et:~t;s of :mesh 
regulation; plaice life history? and parasites affecting fish 
acceptability., Other studies have of necessity been held, j_n 
abeyance during the year., 

Gatch statistic:s.o The interpretation of catch 
statistics to meet Canadian and international needs calls for 
analysis on the basis of species c:aught 9 area anG time of fishing 7 
gear used, and extension of fishing effort., Fisheries Research 
Board staff meet these needs by applying information obtained from 
log books and fishermen interviewso 

Total groundfish landings on the Canadian Atlantic 
coast (excluding Newfoundland) have increased ~'":"om ~80 m:!llion 
pounds round fresh weight in 1952 to 585 m:Lilion pour~ds in 1957 o 

Most of the increase is attributable to the c~o::· ·~::.D.ued growth of 
the otter trawl fleet whic::h now takes abou·:; ha=~~:' ~ohe g::rot:.ndfish 
landings. Conversion from line fishing t•.) otte;;' .. ~1:·\::.'!N·ling (.:.hanged 
the relative importance of the species landed 0 :~:~ c·- 9~~3 the 
ground.f'ish catch was la.rg_ely cod.. By 195'7 ~ al·;,ho,1.gi"i. cod le.ndings 
had increasedj) they a~counted for only half the ~;:::ocm:.dfish landings. 

The increased intensity of the f:Lshe:~;,.. he.8 been 
accompanied by decreaslng catches of ground:f"ish. pe~ unit of fishing 
effort and 'by a decline in the size and age of fis~:1 tn the landings a 

So as to assess changes in the status of the groundfish 
fishery\) trends in ler,gth and age have been fo1lc;wed. systematic
allyo The average size of cod in dragger landings from the south
western Gulf of Sto Lawrence dropped to 3.8 pounds in 1958~ the 
lowest since small draggers were introduced in 1~7o In 1958 the 
dominant age group was 5 years 9 and less than 15% of the cod 
landed by draggers were older than 8 yearso On Nova Scotia 
grounds~ the broods produced in 1949 and from 1952 to 1955 
dominated cod catcheso · 

Growth in captive ~~o Observations ;._::1 ::Lat~J.re indicate 
that the response of cod to variations in .rood S'llpp:.y are re~ 
fleeted in the success of the !'isheryo Laboratory ·t.e1sts con
firmed the impression that this could be the case.. C:od fed 
maximum amounts over a year increased in length and ~~specially 
weight more than those fed on smaller rations.. ProporC:,ional 
growth was faster among small cod than among larger ones on both 
diets.. Under the conditions of the experiment~ cod transformed 
herring fed to them into cod flesh in a ratio bet\,rean 2ol and 
2 .. lf to 1 .. 

Tagging studi§!.S.o Tagging to demonstrate m~~gration 
patterns have been done on cod~ haddock\) and plaiceo 

In all, 29112 Q.oq caught by hand line~ otter trawl~ 
and traps were tagged around Magdalen Islands., There were 
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indications from returns that fish from traps had a be"i;;ter 
chance of survival. Comparisons of tagging methods $howed 
somewhat better returns tor disc tags than tor more loosely 
attached hydrostatic tagso Recoveries of these tags show a well 
defined pattern of seasonal movements that fits in well with 
conclusions based on tags put out on other fishing groundse 
In general, cod move out of the Gulf of Ste Lawrence into deeper 
w~ter in the winter and back into the shallow water of the Gulf 
during the summer. 

Few haddock (38) were tagged during 19?8 but returns 
from previous taggings have been analysedo The ta.ggings con
sidered were in Northumberland 5trai t, the Browns-,LaHa.ve area., 
Passamaquoddy Bay, and the entrance to the Bay of FUndy. 

Returns from Northumberland Strait haddoc:k tagging show 
a pattern of migration similar to the one shown J':'o:~ '~od in the 
same regiono Winter recaptures came from banlcs o!.'f'shore from 
Nova Scotia. Spring and late fall returns were ma:Lr.:\ly from the 
east coast of Cape Bretono For the remainder c:r.' the year, 
recaptures were scattered but most came from eastern Northumberland 
Strait. 

The Browns-LaHave tagging supports evidence or other 
kinds that there is little movement of fish across the Fundian 
Channel towards Georges Bank. There was evidence of a northwest 
movement in the direction of Lockeport, NoSo, during the winter 
following tagging. Most returns came from the tagging area. 

Five hundred nlaice were ta.gged" 320 fOUtheast or 
Shippegan Gully and 180 northeast of Miscou !sland 9 both ln the 
southwestern Gulf of St., Lawrence.. High returns from the 
Shippegan tagging indicate an intense fishery and there were early 
indications of a northward offshore movement during the summer. 

Gulf census.. The cod survey in the Gulf of Sto Lawrence 
that started in 1957 was continued in 1958. It is designed to 
allow forecasts of recruitment and to assess effects ot environ
mental factors on the abundance~ distribution, ar..d movements of 
cod and plaice. The censusing program has not conti~ued long 
enough to justify confidence or precision in forecasts based on 
ito However 9 if fish are recruited in the same way in 1959 as in 
1958 it may be anticipated that the catch will again be made up 
mainly of 5-year-old cod and that as a result there wj.ll be no 
appreciable change in size of cod landedo 

Haddock surveYo A survey of groundfish populations 
on offshore Nova Scotian banks was begun in 1958o Like the 
Gulf census, it has the objectives of leading to short~term 
prediction of relative abundance of fish to the fishery and of 
aet-ermining the effects of environmental factors on numbers and 
behaviour of groun~tish specieso Experimental tows with covered 
nets showed relative numbers of commercial and undersized fish in 
catcheso · 
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Results obtained in the 1958 survey hold no especially 
bright hopes for the immediate futureo The brood of haddock 
produced in 1952 has been the most prominent in commercial 
catches from the Nova Scotia banks since 1956o It was particularly 
important to Canadian landings through the yea~s 19)6 and 1957o 
Preliminary observations on the 1958 haddock fishery show that 
the 1952 brood has been cut down during the summer monthso No 
good brood has appeared in the fishery to replace that of 1952. 
It seems unlikely that the moderate broods coming up can 
provide a really lucrative fisheryo 

Selection and savings gear studieso A practical way to 
manage the groundfish resource is through regulating mesh sizes 
used in trawl netso This has been shown to release smaller fish 
before they are brought on deck and exposed to handling injuries. 
Scientific advisers to the International Commission fo:r the North
west Atlantic Fisheries have advised that the Commission recemmend 
a minimum mesh size of ~ 1/2 inches for cod and haddock fishing 
in the waters surrounding the Maritime Provinces (ICNAF Sub-area 
~)o As a result, each of the member governments has enacted 
appropriate legislationo In addition~ specifications have been 
proposed for the chafing gear in general use to permit the 
release ~f small fish~ and still prevent unnecessary wear on the 
nets as they are being hauled aboard 9 loaded with fish. Effects 
of these regulations are being kept under review·, and the situation 
is being followed to determine whether furthe~ changes in regula
tion might prove advantageous. 

Studies on cod in the southweste!'n Gulf of' St. Lawrence 
in 1958 showed that average discards by small~mesh (3 to 4 1/2-
inch) draggers were 23% by nuDber and 9% by weighto Discards 
by large-mesh (~ 3/~-inch) draggers workin& on the same grounds 
were 12% and 5% respectively.. These results confj_rm those of 
1957. They indicate that ~ 3/~-inch mesh codends allow the 
release of about half of the small cod discarded from small-mesh 
codendso 

Possible effects of employing a 5 1/2-inch mesh for 
cod in the southwestern Gulf of St. Lawrence were studiedo 
Results of such a test depend upon culling practices in vogue 
and sizes of fish to be found on the fishing groundso Under 
conditions prevailing in 1958 and anticipated fo~ 1959, use 
of 5 1/2-inch mesh would probably result in a small immediate 
reduction in the amount of fish landed and is not recommendedo 
Longer term advantages may exist and should be considered as 
data become available" 

Wastage of haddock by commercial trawlers using ~ 1/2-
inch mesh codends was studied on the Nova Scotian bankso The 
amount caught and discarded differs according to the way in 
which the fish are to be handled. Smaller fish are retained for 
landing round than for landing dressed. In general 4 1/2-inch 
mesh nets released virtually all haddock below commercial size. 



A mesh size appreciably lar"ger than the ~- 1/2 .. .,incr ma:J.ila t\lrine 
specified to meet ICNAF requirements would re:·.ease significant 
quantities of c-urrently marketable h.a.d.doC?ko 

Use of top=side chafing gear is a f'r:.<! .. :."1:r general 
practice among the groundf:tsh fleet. ir.~- Jc.he ~~b: . .r,:.Lw·t..s·;;; .:;t;lar:ti,;.,~ o 

The way in which it may be applied to t.he J.:.et is accr.::t"dingly 
recommended in detail by the ICNAF c A ser'ie3 u::· ·;c;ats of nets 
with and without the chafing gear applied as re(:tJrumEmded showed 
that there was no significant interference with ~e:ease of fish 
by netting applied as authorizedQ 

Methods of assessirMt groundfish regu.latiQ.ll§.o It is 
important that effects of any regulations on fish stock and 
catch can be demonstrated beyond questior.'.~ A1~c·ot"d~.ngly 9 much 
effort has been directed to methods of e>:;t~a.;:>}.:Lshi:ng the extent 
of the benefit {if any) obta:tned by apply;_ng mesn .regu:.ations 
in the ICNAF area. Most attention has been <i.trecn·,ed to ICNAF 
Sub-area 5 where a minlmum lt l/2~inch. mest~ r·egulat1on has been 
longest in effect and where most and be .st. de. to?. a.;:.p::"~7 " 

Difficulties in assessing changes o.ri2a ·.: .. :::"om absence 
of data on discards prior tc regule.tj.or,·.:· a.::1d :cr' .. :;m El.:r;.;.:J.I.~.l 
variations in availabil.i ty of young fish a:::·) ~.:~ :.nc .. ·' .·.;:.~.::. ·~~' () 
Theoretical studies indj_(;ate t.hat eff'E>c~·t,;':) ;J:i." : ··.:;.t·.:r~S; neSJ.1 
regulations can be measured more read:\J.y :Jy p::' J\.:i.::~L.~lg s•r:v:.dy ooat 
data both before and after enactment of r1ew re:s;u7.<?.t:'.ons ~ A 
system for avoiding m.is:tnterpx'etat:J.on a::':.sing f'rom e::>rt•rs in 
age reading has been de"lrelopedo 

Porrocaecum studies o The study of Pot.T'GCA.f':.:.ID.Y!! 
decipienJ.~ a paras1 te wfiicfCO:etracts from the maxoket quality of 
cod~ was reduced during 195'8 to an effort to fiJ.~ .. in de:tails in 
its. life history o Collections of small shrimp= like m;·sids were 
made in the Bras d u Or Lake 9 where PQ.D·ocaelWWll J.s k:1.mm. to be 
abundant in codo The mysids were found to contain a variety of 
parasites that resembled ~~e(~-wn~ Careful exami.na.tion showed 
that many of them were not in fact the p:s,rs.si te which wa.s of 
interest bu.t that some of them are probably yom1g stages of 
Porrocaecumo 

PELAGIC FISHES 

The pelagic fishes or. the waters a.rou:c.C:. ·£;.b.·3 1-Ia::o:U;ime 
Provinces ara little known and under=·u.sedo F&.(~t.cx"s t;?:Ct.1tr>Olling 
availability and abundance o1~ none of the spec:~es ha'7e yet been 
critically studied and ex(;ept for' the fi shex··:'· f'J:~ sa:r'·1i~'le 
herring in the Bay of Fundy reg1.on expl::>:l:cat;:;,_c;:c'l ma.l:Ce:s :b:._ttle 
use of the potential o Even in the Bay of Fund.y ·t-egi.on it is 
possible that more aggressive fishing techniques c;)u.ld. ut~.lize 
the resource more e.ffecti vely o Pelagic fishes:..; a~co~.·dingly $) 

merit careful investigation to determine the size of the 



resource, when and where they may be accessible ·;.;o com.me-rcial 
exploitation, and at what level they can sustain a f:l.shery., 

During 1957 and 1958, work on pelagiJ:; f.'.:I.snes has 
been concentrated on the herring of the Passamaquoddy area 
and the Bay of Fundy generally in an attempt to de;t').ce the 
probable effects on the herring fishery there of placi.ng dams 
at the entrance to Passamaquoddy Bay in order to deVElop 
hydroelectric powero 

Herring statistics in the Passamaquoddy re~ion. In 
the last 2 years 9 data on herring landings in Passamaquoddy Bay 
and its approaches have been collected in such a way as to 
relate them to the sites of proposed tidal power dams near 
the entrances to the bay, It is proposed to p:'.ace these dams 
so as to have a high pool (Passamaquoddy Bay) to te filled at 
high tides and a low pool (Cobscook Bay, etco) to be emptied 
at low tideo Power will be developed continuously at a power 
house situated between the two pools,, Information has been 
collected and analysed in close collaboration wJ.th the Economics 
Service of the Department of Fisherieso 

In 1958~ 269 weirs were built as against 290 in 1957. 
Of the 269, 66 were in the high= level pool, 9 3.n the low~· level 
pool, 76 in the approaches to Passamaquoddy Bay? 3'/ in the 
eastern section of Charlotte County\' 6lt at Grand Manan~ and 
17 in Saint John Countyo There were 13 purse seiners and 31 
drag seiners licensed in 1958 as compared to 17 and 22 
respectively in 1957o 

Total herring landings in Charlotte and Saint John 
Counties in 1958 amounted to about 36 million pounds or slightly 
more than 40% of the 1957 catch and only 47% of the 1937=1957 
averageG 

Comparison of 1957 and 1958 landings a~cording to 
gear shows that whereas weir landings decreased considerably~ 
dra~and purse-seine catches kept up wello 

Landings from weirs began in February and increased 
to a peak of 9e 2 million :Rounds in September o J'J.::~.y ~ .August, 
and September provided 85% of the total weir catcb,o Drag 
seining was confined to the period from July to O.ctober and 
took about 2 .. lt million poundsc Purse seining was done in all 
months except May and Junee Landings of 3o0 million pounds 
in March and 3o5 million pounds in September accounted for most 
of the total purse=seine catch of 7o9 million pound5o 

When localities of the catch are related to the dam 
sites 1 it is found that in 1958 about 9o0 million pounds of 
herring were taken from the proposed high~level pocl.1 o .. ~ 
million pounds from the low=level pool, 3o7 million pounds 
immediately outside the Bay? 8o9 million pounds in the eastern 
section of Charlotte County~ 6e9 million pounds at Grand Manan, 
and 6o9 million pounds in Saint John Countyo 
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An economic survey of the herring fishery in the 
Passamaquoddy area carried out by the Economi~Service of the 
Department of Fisheries showed the average investment in a 
weir and its associated gear to be $5 9 982o The average 
replacement cost of a purse~seine unit is $24~866o 

Herring taggin~ and movementso During 1958~ 79<J79+ 
herring were tagged in 3 lotso The work extended from March 
3 to September 24 and from western Nova Scot~.a to the coast 
of Maine and Point Lepreauo The tags were thin stri.ps of 
coloured celluloid hooked through slits in the·fishes 0 opercula. 

Altogether 2~739 tags were recovered 9 60% within the 
first 2 weekso About 61% of the recaptures were made within 5 
miles of the tagging siteo About 3% showed movements of 15 to 
55 mileso Movements in and out of Passamaquoddy Bay were quite 
generalo However, movements from the Passamaquoddy area to the 
coast of Maine were restricted-=the only indications being the 
recovery in Cobsc:ook Bay of one tag put on in Passamaquoddy Bay 
and the recovery on the outer Maine coast of a Cobscook Bay tago 

Herring behaviour and suryivalo Herring behaviour in 
relation to currents was studied by towing groups of fish in 
fish-net cages and observing them by underwate:r' televisiono 
Two television units were employed, the first in co=operation 
with the United States Fish and Wildlife Service and the second 
through the courtesy of the National Research Council of Canada. 

At current speeds below a minimum value proba.bly near 
o.B teet per second? fish circled the cage wi'thout reference to 
the currento As the speed of the cage relative to the water 
increased, herring formed a group in the upstream end of the 
cage and close to its bottomo They swam from side to side, always 
turning upstream when meeting the wallso ()rientation of the 
herring into the current became more pronounced as velocity 
increased, and the side to side deviations decreased until they 
were slight or irregularo With fUrther velocity increases, the 
swimming speed of the herring increased until it reached a 
maximum when the fish, still heading upstream and swimming 
vigorously, slowly lost ground, tail first until they were swept 
against the mesh of the cageo 

Maximum swimming speed was subject to special con
siderationo It is defined as the speed at which 50% of the 
herring fail to keep pace with the cage over one minute when 
swimming at an increasing rateo Such conditions might be found 
in nature where herring near the bottom.are stemming an increas
ing tidal flowo All currents above the maximum swimming speed 
Will be able to move the herring in the direction of flowo 

Maximum swimming speeds probably depend upon water 
temperatures and were found to vary with fish sizen The 
tests were carried out between llo6 and l2o~°Co Maximum 



swimming speeds ranged from 1.,8 knots to 2o8 knots for 6-inch 
and ll~inch fish respectivelyo 

Herring tolerance of high temperature was testedo Fish 
caught in water of 9o6°C and presumably acclimc::lted to tempera
tures between 9 and l0°C were used in the expe:r:.ment" The upper 
lethal limit is defined as the temperature at whi~h 50% of the 
herring die within Lr8 hourso It was found to Oe 21QQ for small 
herring (3 1/2 to 5 inches) and between 19°C and 21QC for ~to 
12-inch fish., 

Ability of herring to withstand sudden changes in depth 
was tested by lowering caged herring (5 1/2 to 8 1/2 inches long) 
to a depth of about 150 fathoms at about 1.,7 feet per second? and 
raising them again at about 2.,6 feet per seconcL Observations on 
fish for 2 hours after the treatment showed no indications of 
unusual behaviouro It is concluded~ accordingly~ that moderately 
rapid changes in depth from surface to 150 feet have no ill effects. 

Plankton studi~s in. relation to herri~" Plankton 
studies in the Bay of Fundy and the Gulf of Maine have been 
undertaken to show general distribution of young herring and 
of the small floating animals they feed ono 

Durir..g 1958 ~ plankton colle~';tions \>lc:re made. at ::t.L~ 
stations that were occupied on each. of' 22 ,::rulses na:rried ou·c 
in the Passamaquoddy area" In addition~ routins collections for 
the years 194-1 to 19'4-S inclusive ·were examil~,edo The:re were 3 
special spring cruises from Grand l"lanan to St o M.ar;,.- Bay, 3 off
shore cruises in the Bay of F'undy and Gulf o:!" lvlaine" 15' explora
tory cruises at the entrance to Passamaquoddy BaYs· and b~L~·weekly 
surface tows at the Lurcher Lightshipo 

Results indicate that herring larvae are not produced 
in Passamaquoddy Bay o A few larvae have been found i:1. the area. 
but indications are that they move in on the flood tide probably 
through Western Passageo 

Special spring cruises around Grand Manan and Sto Mary 
Bay gave no indications of newly-hatched lar·-,rae such as would 
be expected from spring=spawning fisho 

Offshore results indi.cate that major he:.:oring spawnings 
occur off the southwest coast of Nova Scotia and on the northern 
edge of Georges Banko The drift of larvae, as indicated by non
tidal surface currents and increasing size as the distance from 
the spawning area increases 9 suggests that Bova Scotia and 
probably Georges Bank spawnj"ngs contribute to commercj .. al stocks 
of herring in inshore areas of southern New Brunswicko 

Food of herring was found to 'be widely diversified 
and to vary with localityo Inside Passamaquoddy Bay herring 
were feeding extensively on characteristic Bay formso Outside 
feeding seemed to be less active and to be mostly on offshore 
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types o In general the pattern of feeding :f.'.oliows c2 Jse1y the 
relative abundance of plankton in the regiono Hea1ry feeding 
in June was followed by a decrease in July and August 1, a sharp 
increase in September~ followed by a decrease in. October. In 
late November 9 there was a slight renewal of feed5.ng ac·::i-wity 
corresponding to an increase in abundance of' p.la:r.Lkton a-r. that 
time .. 

Exploratorv herring fishingo Herring fishing in 
both southern New Brunswick and Maine is carried on chiefly by 
weirs and bar seines close to shoreo As a result little is known 
about the offshore distribution and abundance of herring~ Explora
tory fishing experiments were carried out in an attempt to increase 
knowledge on these pointso 

Bottom trawling on the northei'n edgC! uf" Georges Bank in 
October took moderate catches o:t: spawning herring !.'or the fourth 
successive yearG In January? small catches of large fish evidently 
recovering from autumn spawning were taken in small quantities 
(up to 35'0 lb per drag~ average 150 l'b), 

.Dutch herring trawls and gill nets took h.er!"ing in 
Kennebecasis Bay 9 but a wide variety of gear typE!S failed ·(;o 
take herring in the passages leadlng into and out of. Passamaquoddy 
Bay. 

Throughout the summer months 9 surveys with sonic sounders 
were carried ou·c at weekly i.nter·vals throughout Passamaquoddy Bay~ 
They showed that in general the greatest concentrations of herring 
are in the open areas away from small coves and inlets where weirs 
are located. This conclusion is supported by the ,~atching of at 
least 2,2?0,000 lb of herring by coamer~ia~ purse seines in the 
middle of the Bay in September~ 

Abundance of herring larvae in the Gulf of St~ Lawrenceo 
An annual assessment of the a·bundance of larval herring in 
Northumberland Strait has been continued" It is based on the 
average numbers of larvae per tow at stations sampled in 
connection with lobster larvae surveys, The abundance in 19?8 is 
the lowest in the 8 years of the program and may re~lect a 
reduced spawning population caused by the epi.demic: fungus disease 
that swept the area in 1955 and in 1956. The bearing of small 
spawning and consequent small larval production on subsequent · 
recruitment to the commercial fishery has not been demonstrated. 

Southwest Nova Scotia herring fishery" :In 1958 Nova 
Scotia herring landings amounted to 102 million pounds of which 
about 87 million W3re taken in Digby~ YarmouthS~ and Shelburne 
Counties, This was more than double the amount taken in 
southwestern Nova Scotj.a in 1957 o The increase is chiefly owing 
to successful purse seining for sardj.ne-size herring in St o Mary 
Bay and the eastern part of Yarmouth Countyo Routine sampling 
of commercial catches for length~ age, and vertebral number was 



continued throughout the year" Analyses o~~ these data are .in
complete ll but there is no indication of decline i.r~ size or age 
composition for samples obtained from the gill-net fishery., 
Otoliths show that the majority of fish ~~aken iil. ti:te area are 
autumn spawners w·i th ages ranging f'J:·om ?. ·co 9 y,:;,a::··~:; ,, 

Experiments _on he:r~.J:ishilllLJ1.l~?~~}hoq'~.'· kB ne~'ring 
constitute an inadequately used resourc~e .. ·. at-.t~r!_i;;:L)n ~ s d.irec:ted 
to improving cat~hing methods o Tests ·with cL":ift . lets J.n. 
Hermitage Bay~ us.ing gear supplied b;r the Industrial Development 
Service, have been continued and give ,::!onsi:stently promising 
resultso From April thli."ough June~ catches averaged from 197 lb 
per net night (April) to 333 lb in Mayo It is bel1eved that 
introduction of drift netting on the south c:oast of Newfoundland 
would increase present landings substantia.llyo 

Sworg,f:j,sl'L..§tl,!die~,o The Canadian fishei'Y fol' swordfish 
is important and growing o Catches in 1957 and 19~i8 e:x::.;:eeded five 
million. pounds and had landed values l.n ex.:~I':'Jss of one a.nd one 
quarter million do1larso ln 1939 9 t:1e C'atc;h -...Ja.s less than lo8 
million pounds" During 195'7 ~ ~~20 ·boats .::on.tri'but.ed to the 
landings o Fif'ty"-two of these were small boats operating close 
inshore and close to home portso The rema:tnlng 168 were larger 
longliners ~ :schoor.>.ers 1 a::1d draggers :-;ap<ltl] ·;:, •Jf f:: . .e:~1L.1g :m 
Georges Bank 0r the GI-r3nd Ba.rrks" 

furing field obs•3·,·:vatioi1S it was foun.C:· ~;:tc-~ t most; of the 
swordfish ha:r·poo.n.ed had stomachs lull to hal..:· :21.:..J.-'~ ·Yf' ::'ood o It 
consisted of J.ancetfis}L ·la,nternf:Lsh. and :~'·).212:~is ·1o ,;;:n .m.ost 
cases the food was :eres.h and not broken up, :t:ece~~stS the spe~ies 
eaten are deep~water f'orms :· it s'.:1~ms e.·'licien.t t.tw:;;. 'th(~ S't¥ordfish 
had been feeding at consid~rable depth and hs.d c;cme qu.i•:;;h:ly to 
the surface where they wer~:1 (;augh·~" 

SALMON 

The east coast of Canada is an impor<<:;ant stronghold 
for the world c s dwindling su.:pp1y of AtlantiC: sa:tmono Famous 
angling rivers are found in the Maritimes areaD Comme~~ial 
fisheries provide salmon for both local and dts,':a.nt manus o Dual 
use of a single resource lends urgency to the :.'1eed for facts 
in managing the fishery o Administ;ration is complicated by a 
sharing of authority among .federal and pro·Tinc5.a1 government 
ag.enciesa - The situation is met by havi~i resear<;h and manage
ment programs reviewed by a Federal=P:t:>o1virLt:;;icll C'o·-~ordin.e.ting 
Committee o Resear'l:lh pl"ogram:s are agreed upon. a:.""d ·tackled c-o~ 
operatively although most of the work is undEH"·t.akari 'by the 
Fisheries Research Boardo 

The research program dur'i.ng J. 958-~5·9 ll'.a;;r 'be e:onsidered 
under a variety of headings o Firs-t~ and basic to ':tht-n:" con
siderations~ is analysis of fi.shlng statistic;s o Tr~ey define 
the problems and provide indices of success in meei;;:.~ng themo 
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Second is consideration of the migrations of AtlaHt::J .. ·.::; salmon 
and assessment of their tendency to return to their natal 
streamo This is supplemented by a study of movements of mature 
salmon in the Miramichi Rivero Third is the study of the best 
way in which to produce smelts both by hatchery p."',&:1't:l.ng and 
natural reproductiono Fourth is the study of the &If·~Ct of 
forest insecticides used to combat spruce budworms on salmon 
and how ill effects can be avoidedo Finally is the study of 
the effects of hydroelectric development in the Sailr~ John 
River and the effects of impoundments in generaln 

Statisticso Catch data collected by appropriate 
federal and provincial agencies show good landings in 1958 by 
both commercial fishermen and anglerso Commercial fishini in 
Quebec showed a lt9% increase over 1957 landingso In the Maritime 
Region, commercial landings were up by 33%o Increase was general 
throughout the re~ion with the Gulf of St o Lawrence a.rea up 27%, 
the Fundy area 67%~ and the Atlantic area 8%o The J?58 total in 
Quebec was just more than half a million poundf;=···the· highest 
since 1953. In the Maritime Region, the 1958 totaJ. landing of 
over 1,100,000 lb continued the steady improvement since 1955 
when the catch fell below 700,000 lbo 

The 1958 angling catches were the h:!..gh~?.s·c; ·.:'r:.<;orded 
since 191+9 when the present system of collec·~·hlg G&t>~h statistics 
was institutedo Over 65 9 000 fish were taken in <:L.:1 ia~:ttime 
Region. This represented an increase of 66% O'i'67' ·~:;_.H~ pren;•·ious 
year. The improvement in the case of angling was ul~{ i.n the 
Gulf of St .. Lawrence area~ 42% in the Fundy a reel, a..1.:.d 265% in 
the Atlantic areao Angling pressure during 1958'was very high. 
As a result the catches per rod-day on various rive~s showed 
less improvement over the previous yearo In gene:i:"a.l 7: water 
conditions in 1958 were favourable for ascent of sal~on and 
for angling. These facts may have been largely responsible 
tor improved catches, rather than a significant ine:.:'€1&.se in --~he 
abundance o~ fisho 

The progress of salmon (2-sea-year or elder fish) 
and grilse (1-sea-year fish) into the Northwest Mii'aroiohi River 
was followed at three check pointso They are an estuarial trap 
at Millbank 7 and counting fences at Curventon 6 miles above tide
water and at Camp Adams, 33 miles farther upo 

At Millbank in 1958 more than twice as many grilse 
were taken as in 1957o This increase was chiefly made up of 
very large catches following the commercial fishing seasono 

At the Curventon fence, the grilse co·,,.lnt '.-ms about 
three times as high as in 1957 and the increase oc~t.::J:VT'E:d during 
the angling seasono The increase was unexpe<'.Jted bEcJt';ar.se the 
estimated population of large parr (2-year~old fis:C,, in the 
Northwest Miramichi in 1956 was smaller than in 195~ as a result 
of DDT sprayinge Ordinarily these fish would have produced 
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grilse returning in 1958 and 195'7 respecti vel~r o Rec~~,l~.-,~ dl3t.ailed 
studies of scales have shown that many young sa1iJ1r)n, that were 
classified as small parr U=year"~old fish) i~ 19?6 a:1.d which were 
very abundant 9 later grew rapidly enough ·t:o be·~~;;)TI1 ~' smc:,;-;s in 1957 
and to migrate seaward with fish a. ~ivear old.!:~:':',, l?t-.~e>·e T;.;B s C~.:n 
improved run of large salmon at Gurve:nto1.1 lu:.:t-: ... :~. ·<::tb ~.::1.g:· .. ing 
season but the total run was do:wnn The low· r~n ~T<:L; :=;:r: e~·:.p9·~-t.ed 
result of DDT sprayingo 

Counts at Camp Adams reflect those at ·;:.r.:.e j,owex' 
Curventon fence o Grilse were plentiful and salmon :relat1vely 
scarce and both were available during the angling seasono 

Additional information about movement o'! f:i..sh into the 
Miramichi River was gained by tagging at Miil.b;:L!".lJr f'1~- C;:-:z'ventono 
Fish were tagged in both 1957 and 1958 at 0u.:rv-entt.no Ree~overies 
were markedly hjogher in 195'8 o Thls is p:"ob& ')ly bec;;mse of g:r:-eater 
exploitationo Salmon were evidently ta.ken more, readily in set 
nets during 1958o 

Tagging showed great variab:!..li·r~y ln the migration 
patt~rns of different fishn ?ome were rec~yere~ '70 ~=,~~-s upstream 
with~n 2 weeks" Ott1e:ts w·ere -caken a f'e<il nn..;.E;;:; t':''"" .. ]~ ·:•,,:t.L"oank<>2 
months after taggtng o Three salmon -r:.ag;ged ~..):.t s.::;y,; ='<4.'.~:=.~:· ],8 ~~ i 958 ~ 
were retaken 30 milE,::; upri·1rer at Cu:rverrt.o:t. :2 .. :.;~, a.:::.:Y, L:J days 
latero 

At Cu:rventon?l 259 grilse and 24- laJ:vge sa:'Jnc::::. were taggeda 
Recoveries gave a minimu.n:t estimate of the xrc.rit'bel.' cf g:r:'i:;.se recaptured 
at 8,4;1L The average -cime ·ca.ken fo:':' g:r-J.lse: ~:r.'c:.:.-:;·?..' ·i.;he 33 miles 
from Curventon to Camp Adams was about 20 days~ 

Homing in salmono In 1953 and 1954" about 25(1000 
salmon smolts were marked by di.stinct f'in clips at C\i.J.··;enton and 
about 20,000 on the Du.ngarwon River~=·a tribu.tz.:r.~~ cf: t~:1e Southwest 
Miramichio Recoveries from these markings have been given 
special attention during 195'8o They show that salmo:..1. known to 
be of Miramichi origin ar'e taken both as grilse and :>lder· salmon 
over a wide area extending to Newfoundland and La':Jrad.or o It is 
estimated that about one th.ird of the total cate;h of Miramichi 
fish is in Newfoundland and Labrador nets o Although .;;ommercial 
fisheries in the Miramichi estuary t,ook a mixture :>f fish f:r'om 
the two tributaries~ recaptures bJt angJ~.ing :!:"a:!:"l"r~::':A:' upstream of 
69 marked fish sho·wed pronounced segr·'ega:tiono F:::i,:<~yc"nine of 51 
Northwest~marked fish \\!'ere rec;overed from that. t . .r:~.b·cr:;a;:oy and 16 
out of 18 Dungarvon=marked fish came back from l~.h;i:l 8cu·c.::1.west 
Miramichio 

Use of hatcher.x stock to SJ.llH2J.;;,mer~ .salmo.qo 
Previous work by this Station has shown that a. r3o.sona'!:ile objective 
for smolt production is 5 per 100 square yards of :r.:"iVeJ: 'bottom 
where stocks are protected from onslaughts by mergansers., To 
produce this number of 2=yeai"=old smelts requires about 8 native 
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parr or 12 native underyearlings per 100 square yards o Al tel.'c" 
natively it calls for about 35 hatchery underyearlings because 
they experience difficulty in getting establishedo 

It may be anticipated that in nature because of over
fishing, catastrophe 9 pollution\) etc"~ the nuxv·aer's of' under ... 
yearlings or parr present may occasionally be inad.$q:uate to 
make full use of the smolt potantiality of the ri.Yer" Effec~ive
ness of remedial measures is being exploredo 

In 1956 9 the native fingerling population i~ the Pollett 
River was found to be 6o8 fish per 100 square yardso This was 
supplemented by a planting of 99 9 000 large underyearlings (23 per 
100 square yards)o Presumably because their size was larger than 
expected (and larger even than that of the native stock) the 
planted fish survived well and at the expense of ·che :native stocko 
The rate of smolt production from the area was up to expectatioR, 
5o4 per 100 square yards 9 1.0 from native stock 9 and. L.,Lf. from 
hatchery plantings., Effectiveness of well grown hatchery supple
ments is strongly indicatedo 

Researches associated wi;th DD'ro In 1954- 9aerial spraying 
of spruce and balsam stands in the Miram.ichi watershed was begun 
to control ravages of spruce budworm which threatenec. to destroy 
the forests. It very soon became evident that. both salmon and 
aquatic insects on whic;h they feed were being dest:t:"oyed ~O·J., For 
the last 4 years T a significant part of the re!sea::>v:~~;. effort for 
salmon has been dev·oted to assessing eff'ectz of' ·l·he use of forest 
insecticides. 

Studies on the effects on aquatic insec·.:,,;:: were continued 
in 1958 at four collecting siteso Al:~hough there a1?e variations 
between sites~ the area as a whole still shows a lo•.r volume of 
aquatic insects with midges predominatingo Howev-er~ at one site 
larger caddisflies showed signs of revival and mayflies continued 
their comeback~ first indicated in 1957e 

Food studies on young salmon complement si;ud~.es on 
aquatic insects" Underyearlings normally c-::msurne immc(';u.re stages 
of chironomids (midges), and smaller forms o."f ma::rf':Lies" Parr at 
both stages tend to feed on caddisflies and la.rge stone.flies o 

Lack of these stages could have serious effects on growth of later 
stages of pre-smolt parr~ 

Detailed growth studies on young salmon in DDT-sprayed 
watersheds show that survivors of fish sprayed as underyearlings, 
as yearlings I! or as 2=year-olds will be below r ... ormal. si.ze at the 
end of the yearo Compensatory growth in subsequent years more 
than makes up the loss in first and second year fisho There is 
reason to believe that the increased growth can :.ead t.o migration 
as smolts at a younger age than usuelo 

During 1958 9 in COsooperation with the Forest Biology 
Division of the Department of Agriculture and with the assistance 
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ot Rohm and Haas Coo of Canada, Ltdo2> a search was begun for 
insecticides that would be effective in controlling budworm but 
have no ill effects on salmon or stream insectso Several poisons 
were found ineffective against budworms~ and it appears that 
future tests should be directed to improving the DDT formulationo 
Investigation along these lines should be continu.~do The budworm 
epidemic has collapsed but there will be otherso Further experi
ments should be undertaken soon to establish sat.t::n'a:;tory control 
techniques before they are needed. 

Effects of hydroelectric develo~mentso Increasing use 
of the Saint John and other rivers for hy roelectric development 
has turned attention to the effects on anadromous fish when 
natural water flows are alteredo 

In association with biologists of the Depar·tment of 
Fisheries and with the New Bruns,;~ick Electric Power ~ommission 
studies have includedg (1) The assessment of young salmon 
populations above the Tobique damo These studies are complicated 
by DDT spraying in the area" 1'hey showed many more underyearlings 
in 1958 than in 1957o {2) The smolt hold~up at BeeG~wood and 
methods of by~passing smoltso At present~ the delays above the 
dam ~ed smolt to suffer in well<nbeing, Methods of reducing 
delay are being explored" {3) Establishing a c~reel census for 
the Tobique flowage to assess the effects of the dam on fish 
species other than salmon and especially pr'edatory fish~ 

Formation of a pond in Ellerslie BI:'')O~{ ·';,:::_, give better 
trout angling has provided opportunity to obser•·;''e tr:~s .3f.fects 
of an impoundment on salmon movements in a small streamo The 
pond was found to block the passage of adult salmon u,pstream 
and deter their return tr:> sea after spawning o Parr tended to 
concentrate in the pond and may become smolts a year later than 
normallyo Small smelts in 1957 were retained in the pond for a 
year but in 1958 larger smolts showed no evidence of being held 
upo. It is evident that quite small impoundments (7 acres) can 
interfere with the customary movement of salmon at several stageso 

TROUT 

The trout fishery is important in the Maritime Provinces 
both as a tourist attraction and for relaxation of residentso 
As the fishery is inland and frequently in quite small bodies 
of water, it is susceptible to man-made changes in environmento 
Some of the changes are damaging but others can be brought about 
deliberately to increase use of the trout resource" Most of 
the work in trout research is devoted to exploring va:.:Oious 
approaches to resource management with the intentions of in
creasing production and accessibility of trouto Some of the 
methods of management tested were planting hatchery ·>tock 9 
fertilizing water~ control of predators~ makilig impoundments 9 
and introducing exotic specieso 
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Crecy Lakeo Experiments on unproductive 0ra~y Lake 
in the poor acid soils of southern New Brunswick showed that~ 
even although spawning grounds were inferior~ the introduction 
of hatchery stock was little use unless the potential of the 
lake was increased by adding fertilizers 9 and the lake 0s yield 
retained for anglers by controlling activities of predatory 
mammals and birds in the areao Eels are a predator in the 
lake. An attempt to reduce their numbers in the :axe by 
trapping and by keeping out young elvers with a bar~ier at the 
lake 0s outlet is under wayo Some reduction in the number of eels 
seems evident but successful control is not yet a.ssu:r-edo Studies 
of making the best use of' the potential at Crecy La.ke and Kerr 
Lake are being continued with the use of rainbow trout instead of 
native speckled trouto Former procedures with speckled trout are 
to be repeated in detail with rainbow trout so as to allow valid 
comparisons a 

Ellerslie Brooko The short spring~fed streams of Prince 
Edward Island running through fertile land are highly productive 
of trout. There the first problem is to make fish accessible to 
anglerse This has been successfully attempted by damming Ellerslie 
Brook and some other streams close to their outletso At Ellerslie 
Brook the situation has been closely followed since l946o It has 
been found that formation of a 7-acre pond did in fact greatly 
increase the availability of fish with the result that the 
nursery stream is now unable adequately to supply the pond with 
fisho A pond relatively smaller (15 acres) in relation to the 
size of larger Wilmot Stream was less successful ir.. attr~acting 
trout to remain for angling o It is suggested tha.•.: where pond size 
is small in relation to streamS> screening may be desirabl/3 to 
retain fish in accessible watere 

Stevenson°s Pondo At Stevenson°s Pond ~~s ::.·;;res) 
observations on numbers and condition of the whole tr·out popula
tion have been possibleo Observations indicate tha·: the tributary 
stream system is insuffi~ient to supply fish to utilize fully 
potentialities of the pond for producing trout. Use .of supple
mentary hatchery stock seems indicatedo Further study is necessary 
to show the best number of outside fish to introduceo 

Simpson°s Pond~ At Simpson°s Pond (2"3 acres) 
productivity of the introduced rainbow trout is being studiedo 
Incidentally it was found that the introduction caused no effects 
on brook trout in the same waterso Indications so far are that 
rainbow trout grow faster than brook trout under similar con
ditionso 

Natural fluctuationso Since 1947 the popu.lat:.on of 
brook trout in Ellerlsie Brook and neighbouring stre;s.ms has been 
followed closely o The variations observed are of 'V'alue: in assess
ing other situationso Annual variations in numbers "Jf' under~ 
yearlings are evident and of much the same order of" ma.gni tude in 



Hayes and Ellerslie Brookso In years when stocks were low in 
the Ellerslie system, they were found to be low in many other 
streams in the regiono When frazil ice conditions were severe in 
winter and spring 9 stocks of underyearlings were low in the 
following summero 

Silting and scouring produced marked changes in the 
brooke When part of the brook became silted)! trout population 
there fell offo Scouring usually proved beneficial to producing 
older trout as pools are deepened and banks undercut~ thus 
increasing covero Brush also provides good hiding places for 
trout. After cover was removed from an area of stream~ a decrease 
in trout stocks was notedo ·· 

Trout have strong territorial tendencies o i~hen the 
older trout population of a pool was doubled by stockingv about 
50% of the new trout moved out within 48 hourso Few of ~he 
resident population moved from the poolo 

There was no indication of competition between trout 
and salmon for living spaceo They have differer:-.t habitatso 

Trout older than yearlings move from Ellerslie Brook 
into the pond but there is little reverse movemento This has 
brought about a decrease in the average size of olde~ trout in 
the streamo The productivity of the stream has not been affected 
by pond formationo During the past summer 9 the stock of finger
lings and older trout in the stream were at pre-pond levelso 

Tolerance of underyearlings to salt water.. In Prince 
Edward Island~ young salmon and trout are known to move into the 
salt water of the estuaryo A series of experiments under 
artificial conditions showed that low salinities are tolerated 
and provide a measure of acclimation to full salinity which is 
complete in the case of salmone Both salmon and trout tolerate 
simulated estuarial conditions with alternately full {28~J 
salinity and fresh water at 6,~hour intervals o Tolerance to 
salt water is much reduced by injuries involving loss of scaleso 
Further and more precise studies along these lines are indicated 
to guide the use of estuaries in rearing young salmon and trouto 

ALEWIFE 

The alewife is available in g!'eat numbers in Maritime 
rivers and their estuaries during its spring-spawning migrationo 
It has been relatively neglected by industry but recently the 
pet food industry has placed it in great demando New BI"'Unswick 
landings increased from a 7o~ million pound average in the 1943-~6 
period to 29o4 million pounds in 1951-54-o Since then catches and 
availability have dropped, causing concern about continuity of 
supply. A preliminary survey of the species was begun in 1958 
in co-operation with the Protection Branch of the Department of 
Fisherieso 



The investigation took the course of exam:...n.1ng in 
detail samples carefully taken by Fishe:ries Offi~e1•s o Examination 
and analysis is not yet complete but to date it show·s that early~ 
run fish (late April) differ from May and JQne samples in length, 
eye size, and vertebral numbero The later samples are indistin
guishable in these respects o Spawning fish :e:·angec. in age from 4-
to 7 with 5 ... year-olds dominanto Scale exami:nat::.on suggests that 
most fish are mature at 4- or 5 and spawn es:Gh year th.ereaf'ter. 

SEAWEED 

Of the immense resources in seaweed that. abound on 
Maritimes shores only two provide regular products for saleo One 
is dulse that supplies a small demand from local enthusiasts and 
expatriates o The other is Irish Moss (Chond!').l~), Tb:ts red alga 
is a regular article of commer~e and the source of' ·che carrageen 
used extensively as an emulsifying agento The latter was accord
ingly selected for investigationo 

The growth and replacement rates of" Irish Jitfoss are under 
study to provide information that applies to managing this resource. 
Growth is most rapid from May to July a.nd falls off through the 
remainder of the summer~ Small unbranched indi1ridual plants seem 
to grow fastesto Cropping {by experimental plucking) in one year 
markedly reduces the weight of yield from the same area a year 
later. 

BULLETIN ON ATI .. ANTIC COAST FISHES 

Progress is being made in meeting a lo;.1.; i't.;:;Jt need 
for an authoritative book on marine and anadromou.·:. :~'1snes of the 
Canadian Atlantic Coasto A general accaunt is about half done 
of fishes on the east and northeast coast of Canada ~rom the 
International Boundary to Hudson Strait ana from the shore line 
to the 500-fathom contour at the edge of the Cor .. :tin~r"1tal Shelf. 
The completed book will include illustrations and keys. 

POLLUTION 

Freshwater and shore animals are subject to man-made 
changes iri their environment. These changes can be beneficial 
or harmful, direct or indirecto Examples of beneficial changes 
are the fertilization of Crecy Lake~ the formation of trout 
fishing ponds on Prince Edward Islands both mentioned in this 
report, or in the remedial construction of fishways around dams 
or impassable fallso 

Unfortunately~ examples of harmful. cha..l'lges a:re more 
numerous., Many of them act both directly and i~1d::.rectly o 

Hydroelectric dams and other structures not only ,::_,'js·~ruct up
and downstream movements of anadromous fishes,, b1;.t; also have 
indirect effects o The impoundment above a dam ma;;' foster 
predators~ may further inte..rfere with mig'ration.~ and :.:;an be 



expected to render spawn]ng grounds un:u.sab:e si..~J.:'.b J,-,.e.:.o{; Jlat.ion 
of water through the substrate is reducedo DDT sp:-:~a~jring of 
forests not only kills fish. di.I'e,:;"~ly but. also k.tl1s the aquatic 
insects on which young salmon live through the first 2 or 3 
years of life~ thus a.l ter.ing th~) 1M'hole bio1og,j_(c<:?.l eco··,.,Jrn;?· o 
Lumbering and agricultural pract:l.<:e chang~:;; ru::-.JP'~f:t 1=a:~.terns 
and create silting situattons that spoil spa·wning c.I·eas and 
alter stream faunas,., Even mo:r'~;o;: ob·~r:J!o1,;~s is th.El ,~f':t~·ee<::. o::' 'Gt.·rning 
untreated domestic and 1ndt:tstx-.!..al sewagE:! :Ll::.to :1atur.,ai ·waters o 

All these alterations be:::omt= d..:,1'12te:.':"lous to fis'-:.l.o /v'J0st o!:'· them 
are also distasteful to man., AlJ. ,;::.:[· t;hem a:,;·e bein6 ·;):roadly con~ 
sidered under the headi.ng of pollution. 

In 1958~ the St~ A.ndrews L\tat.ion t;c:)k: :'.ts i'i:;.:"s·~ ;!r:;ep in 
the consideration and :remed;r of poilu.ti,.~·r:., 'J?h.E: i:ll~i.: .. err.pt.e.s:..s was 
placed on a "base=line11 surv(~Y of' the Sate•:~< .. ~·::d:'l::J lit'\.''fl::~ ftnd r:·rosen 
tributaries. Resttlts aN~ to be us~d for px<'Jct:. L:r1g a.1d assessi!lg 
future damage to fish 'by changes in r.ive:r 'U~'L9.ge, s.:i.ze;.;\ble 
municipalities lie on this t:·:L ve1: system, a,1d f',):·:·•.i"lE.C:t' e.xp<:::.::1s:Lon 
is planned for indust:t.:'Y and hyd.roeJ_e:.:tr:ic :} :;->•e:~o}:mt:~·n•:. o · 'l'h~:: amount 
and nature of the a.nj_mal li.f;:: on t.b.e ri"l!€:.r.' :x•t tiAL ~<.'s:r.: d3f"lned in 
the free-flowing ser;tion of t.h-9 JC":l.-~rer a.nd 7.~1. ~:-.ha 1mpourHim,<;:nts above 
the Beechwood and Tobique 1a.tt1S ~ RE::lp()ri..ed 8) .. ~;·ss c: pollution at 
East Florenceville ·~ vlood:sto~;;.~. r, and Aroosto<::·h: Ri vr:. ·: B '{<TE-L:e ;;he eke do 
A study of Saint John Hi·y;er prGf..LLes I(~acts :::o t(·;.r:: cvl'!(~~ .. ~J.s:\.on that 
the reduction in over~all ri~H~K' ax.:::a ·¥rill 'be tole1:·a::i.·e at; ·tt'le 1.,000 
cubic feet per second proposed a,s a mlii.im:u.tTI i:OE:lf~.·?.Je :;: t'oro. Bae(;hwood o 

However, shallow ar'eas may be ·chs me st. seve:r:>~;ly a+":tec"te6 ~ and 
the most important for fisr: . .Life., hc: .. b:l.t.s ::•f :tn.ad.:c'orP.':'l~S ::":tsh 
in the main river should be studj;.~Hi ·co de G(n:'IL'i.n';: tlih.:.':(.;b.er reduced 
water levels and velo'l'~:i ty of flew ovc-:::'· '"J~wai.~ ·~rJ..Il .·~a.u~H .. ~ strand
ing of fish or mortality of eggs~ 

MA'l'HEMA'l' ICAL STAT IS'r ICS 

Fisheries work involves many qua:rt i ·; &.tt ve ··:.;c:·:1,sld.era-~ 
tions. Diverse data complinated bl many ~s.T,;rc,es i).: F.rr·oT· must 
be carefully evaluated in ::..~c-:~ac;hing C01(;:2j-1';;;~:,;:;t::" f--Y' 2:v":,:.i~',!tion .. 
Even more difficult is the; n'!H:·e.:n>:i'i:y ~~~o !"o:::E-·c,;;tst. ·~;h:::: :~:es'.:l.lt.s .~..:· 
changes in regulations f::rorr, the impex~fc~r,.~t L1 tr;tm-:c .. :.:: o:'"; ·c.ha'i: :i.~ 
available in fisheries worko Thesra eV&lu.ations and f'o:r:·E:c~asts call 
for the special training 0f a mathematical s~a~ist1c~£r~ 

During 195'8 ~ theox·ei;i~~al •;:ons idera.t:!,o:n '•f<1:3 given to the 
lobster fishery a.t Tigntsi:1 in an Hf'foiC·:t t,o ~~L.~t.a.hLish t.J..'Jtal and 
natural mortality rates and p.:>pulation growths,. The::s est.tmates'1 
used in a steady state mudel 9 wE~I.'e t~onside-red :i:1c:<. fn·eca:st:l.ng 
effects of changi.:ng fishing practices o Go~:tc-lusicns rn:~:st- be 
accepted with some caution 'bec:ause of t1nce:'ta:u.1cy L~: dc:'ta on 
which they are based a The~t~ :LndJ .. cate that :~ f to\:.c~: .... ::::3h:in;l, efftn·t 
were reduced by 50% from thr:. t cu:r:t.'en-1::.1;~· 12. e~~='-~e·ct 7 -:h,::: y.iald ~f 
lobsters would be reduced by only 15% while::. -r.tte ca.tc:ll per trap 
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haul would almost double o Tentative conclusions '~oncerning the 
effects of raising the lower size limit depend upon the estimate 
of natural mortality ratee Unless this is about 20% or lower~ 
appreciable benefits cannot be predictedo 

MAKING THE WORK KNOWN 

With incre~sed demands !rom government and industry 
tor information about the fisheries~ the Station has continued 
to develop research programs 9 in consultation with provincial 
and federal departments of government and with other nations. 
The work or investigation was shared in the International 
Cemmission for the Northwest Atlantic Fisheries? the International 
Passamaquoddy Fisheries Board? the Interdepartmental Shellfish 
Cemmittee and the Federal-Provincial Salmon and Trout Research 
and Management Cemmitteeo These and other co~operative efforiis 
have increased the amount and applicability of scient';ific results. 
To make these results known and to encourage their use? the 
Station has directed increasing effort toward their prompt 
distribution to fishermen 9 the fishing industry~ branches of 
government~ and fellow scientists. Information was spread by 
visits, meetings~ letters, memoranda 9 addresses, radio~ television, 
and through writings in trade journals, newspapers 9 magazines, 
and in the Board 9s circular, progress report, journal and bulletin 
series. There is a continuing need to spread information about 
the Station°s scientific work, and efforts toward this end will be 
continued and increased. 
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D. M. Scott, Ph.D. (Y~ 15 - Sept. 12/58) 
G. W. Condon, B.Sc. (from Ma.y 23/58) 
Reta M. Greenlaw (Jan. 2 - March 3U5~) 
L. L. MacLeod (Ma:y 14 a. Sept. 15/58) 
W. E. Russell (May 19 - Aug. 29/58) 
F. Be!Tigan 
R. C. MacMillan 

C. J. Kerswill, Ph.D. 
P. F. Elson, Ph.D. 
M. H. A. Keenleyside, Ph.D. 
E. J. Schofield 
P. R. Graves 
I. M. Jones 



Assist.ant TecrJl'li.cian 3 
Assistant Technician 2 
Assistant Technician 2 
St.enog.t'apher 1 
Associate Scientist = Term 
Assistant Technician 3 = Term 
Assistant Technician 3 ~ Term 
Assistant T.a.:.;hnician 2 - Te:rm 
Assistant Technician 1 •a Tenn 
Assistant Technician 1 ~ Term 
Assista-'"lt Technician 1 = Term 
Student Assistant 
Student Assistcmt 
Student Assistant 
Student Ass:i.st.ant 
Student !ssist.ant 
Student Ass:i.st~.n:l.i 
Netmro1 ;.. PreYai.1:lng Rates 
Netman - Prevailing Ra:tes 
Casual emplcye.3;:; 

(b) Trout Inves-t.igatio:cs 

Senior Scient-ist. in c:narge 
Asrsistan:t Scit=,n:t.is·i:. 
Te.::::I-micia.'1 1 
Assistant Tecrm:i.cian 3 

* Assistaa:t Teebnici~1 2 
Student Assist..:-,.u:1t. 
Pond Guardia:r.: = Pa:t--::-time 
Pond Guardian = P,8J.""tv.•tilne 
Casual emplcyees 

CrustacEJa. 

Lobster Investigativns 

Principal Scientist-in charge 
Associate Scientist. 
Assistant Scier1tist. 
Tecrmician 2 
Teclmician 1 
Assistant Technician 3 
Clerk 2 
Student Assist.an:t 
Student Assist&1t 
Assistant Techriician 1 =Te1m IDS 
Assistant Tecr.~D.ici.an 1 ~Term jjjS' 
Assi:stant Technician 1 ~Term IITS 
Stenographer l ~~ Casual. 

Wo Go l:t.'T:J.ng 
Ho P. Barch::u:d 
L. R~ Ma:~Fa.~la:ne 
Elizabe·th Do McAuley . 
F o P. I6= ~ PhoD o (May 21 ~ June 2L/ 58) 
Go W" Coopel' (Ap:;;·. 1 ~ I'kr\"• 29/58) 
E. F o Th:llllpE'Gn (Jurle Z = hgu ::t5/58) 
W. H. l1a.c:L-su~Xl. (.P.p:t". l ~ N:"~"·, 29/58) 
Ho Do Cla.r;k (Apr., J.. ~ .:fnly :,_)/58) 
Wo R" Currie (Apr. 1 - Sept. 30/58) 
J. H. King {Ap~.". l - J'uly 1:5./58) 
D. H" B.:rtt~; B.Sc. \May 26 ~ Sept .• 3/58) 
J. K. B:t•md.J:':i.'Lt; (Ma;y 29 <a Sept. 5/58) 
G. Do Maddison (May 20 ~ Sept, 15/58) 
J'. E. McinE<t".aey 1.,May 5 ~ Sept, 5/58) 
E. L,. Mil:..t;; (May J..4 ~ 11.ug" 29/58) 
F. T. Yam&rr..:. :; (M<:e,r lt~- Sept. 19/58) 
A. G~ g:0'.:':::J·:ss {Apr., 2 = Deu. 8/58) 
E. C, T·;J.(J·~s.:er fkpl"'. :t .... 1-Io-•r. 29/58) 

M. W. Sml:i:.:." P11 .D" 
.._T,~ W ... S·t .. ., .. ,.::~T.~.. M"~)·~.~" 

' . . " ·k,::....l..t.\lU~ ..... Q 9 ~ 

G. R., lts:y:.s 
C. \ii:i.'1:2a:rt:.:5 
M.;;:.7 Hc:i..mr: ;;:' 
J,c;an Y. R.o Bo.i:t•d (Ha;r :~4 - Aag. 28/,5'8) 
W. A" Simpson 
J o St,~~:i"er:..;;;: ~n 

D~ G. Wil.ds·:'o PiJ.JI., 
D. W 0 1<L:;L, . .s,as~, Pti.,D. 
R. J o Gibsu:l'l B.Ao (:E.':;;'·.Jm Sept .• 3/58) 
R. C. !1ur~cd:y. 
u. ,J. Walsh 
Do E., Graham 
Evelyn R. Mad1i:J..1art 
Patricia. Ao Holt. (Hay 16 - Sept .. 1/58) 
R. D. Lisk, A .. M. (Ma:y :29 ~ A,Ug.. 29/58) 
H. L.. Cunningham (to ¥1a.y 31/58) 
E. A. King (to I'iay 31}58) 
H D P-nr,·.:nr (·., .. 0 M•w" ;:' lc:,.s. I • • t ~·-", 7 • \- c.." ,......,. ... , / J 

Hazt!l La G~;~mt (ApL:: 30 •• May 9/58) 



Pelagic Fishe.§. 

Senior Scientist in charge 
Associate Scientist 
Assistant Scientist IPFB 
Assistant Scientist ---
Technician 1 IPFB 
Technician 1 IPFB 
Technician 1 ----
Assistant Technician 3 IPFB 
Assistant Technician 3 Im 
Assistant Techrdcian 2 ~ 
Assistant Techr~cian 2 
Assistant Teclmician 2 IPFB 
Assistant Tecrmician 1 ~ 
Assistant Technician 1 !PFB 
Assistant Techn:i.c:l.an l !PF":B 
Stenographer 1 IPFB 
Stenographer 1 'm!3 
Stenographe~ 1 ~!! 
Technician 1 ~ Ter.m IPFB 
Student Assistant IP~ 
Student Assis·t.ant 

Mol:usca 

Senior Scientist in charge 

(a) Clam and Scallop Investigations 

Associate Scien~ist in oha:;."'ge 
'l'echnician 3 
Assistant Technician 2 
Junior Scientist - ~~erm 
Technician 1 - Term IDS 
Student Assistant ~ 
Casual employees 

(b) Oyster Investigations 

Associate Scientis·t 
Assistant Sci3ntist 
Technician 2 
Assistant Tecm1ician 3 
Maintenance Supervisor 1 
Associate Scientist - Term 
Student Assistant 

Student Assistant 
Ca:mal employees 
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S. N. Tibbo~ M.A. 
R. A. McKenzien M.A. 
Vivien N~ Brawn, M.Sc" 
J·. E. H. Lega:re.? H.A. 
A. ~v. Holt 
H~ A. Smith 
E. G. So11ows 
A. W. Brown 
C. F. Monaghan 
C~-iene D. Bu.r-;;"J.et:t 
Phyllis J. Gibson (t.o D.:;c. 31/58) 
Delphine c. l{g,clallar..;; B.Se. 
C. A. Dickson 
L. D • G a:r.'dne:.;:' 
R.o S 3 R:~ndl.ql.!.l~r-; 

Mary J. Fitzger~ild (to Ha.y 16/58) · 
Janet L. Mahoney (:f:carn May 20/58) 
R. Charlene Stuart (:r:.:·om. J'tme 9/58) 
l-I. E. MacLean (f:t•om n1t~ :/58) 
M. E. MacLean (Ha:,y 15 ~ Sept. 30/58) 
G. M, SOOJ.e:.;-vll:'.G, B.~h. (Hay 27 - Sep-!:..8/58) 

J. G. Med·~<'xf, Ph.D. 

N. F. Bou:r'"~18, Ph.D. ::r:..•cm }'l'.-8:i'Ch 18/59) 
J. S. MacPhail 
Es~her I" Lo:cd 
B.u•ba:ca L. Sh~, H.A. (l1ay 22 - Sept. 9/58) 
E. C. Durkee (May 23 - No·'T. 28/58) 
Joan Es Mortimer, B.Sc. (.June 2 - Sapt.29/58) 

R. R. I.ogi-:, Ph.D, 
R. E. Dri:TI~."'lar_, B.Sc. (:t'r;)JU June 25/58) 
s. E. Vass, B:s~. 
E. B. Henderson 
K. R. Oatway 
W. B. Stallwor~hy, Ph.Do (May 15 - Sept.l2/58) 
Kathleen J o Blenkhorn.. B. Sc~ • ( Jun.e 3 -

J • Sept.l2/58) 
Wi1helmin.c:. V:m Walb~ek {!"iHy 20 - hg. 29/58) 



Pollution Studies 

Assistant Scientist in charge 
Technician 1 
Casual employees 

I1athemat.ical .'?._i:'l:U:?'t._.l.ci~ 

Associate Scientist in charge 

Student Assistant. 

Seaweeds Inv~t~gations 

Assooiate Scientist in chat'ge ·~ Term 
Student Assistant 

Taxonarnz 

Senior Scientist in charge 

Senior Scientist in charge 
Tec:b ... nician 1 
Clerk 2 
Student Assist,acrli 
Student Assista:rrt 

Ad.rninistra:tion and .Ha:intenanee 

.Admir.tist:r--.9.tiYe Officer 5 in cha:rge 

J o B$ Sprague., HoA. (from June 3/58) 
D. L. Peer·, BoSe. {from Octo J../58) 

J. E .. PaloheilrD, I'1.A. (educational leave fran 
Sept. 23/58 - Feb. 13/59) 

Norma E. Br·:JWT.. (May 2•J •• Sept. 8/58) 

A. E. Leim, Ph.D. 

L 0 R. D.;;•r_? ~t A. 
P., W" G. HcNull-.:;~:. 
N. Bery-l StinsJn . , 
P.J .... :r· •·1 c1" " ·r~ 1<''14 ::., •. ,~,r ':r-1-,,· ')0 Se.p+ 12'/t:'8) a..~.· .J,. > .c:t. !0 q ... j ~··-'t:.•'M• · .. ·c:L .... ~~ ft':l' ..... .. ./ 

Nu1•3e:.;. B .. Kei·th (Ha:j' 20 ~ Sept. 19/58) 

Accounts, Purcha.ses:, Stor-Bs and Perso:mel 

Principal Clerk 
Clerk 3 
Stenographer 2 
Storeman 1 

W'. Do Burton 
Frances L. S+,inson 
Charlotte Ao Gibson 
Bo H. Foster 

Directorr s Secret.ary, Hail, Files and Swi:t.ehboa:r.>O. 

Clerk 4 in cha:J:•ge 
Clerk 2 
Stenographer 2 
Stenographer 1 
Clerk 1 = Tenn 

Winifred Eo Y ry.mg 
Dorothy K, Mci,aughlin 
Mo Barbara Stick:n:ay 
Ha.:rga:r•t:t. Ao Harri~::~t 
T.l-•o·""a T LN"-,ey .··:,K..,.,r 1 l.' J.. .L ,LAl H O,..>.J.t)...t.. t)'J.a,,J' 



Maintenance~ Services and Boats (Sto And:reti'S) 

Technician 4 in charge 
Maintenance Supervisor 3 
Maintenance Supervisor 1 
Caretaker 4 
Caretaker 3 (Watchman) 
Caretaker 3 (Groundsman) 
Caretaker 3 (Nets~ maintenance,etc.) 
Maintenance Helper 
Truckman 
Cleaning Service Man 
Laboratory Helper 
Laboratory Helper 
Carpenter - Prevailing Rates 
Carpenter - Prevailing Rates 

M/V "J. J. Cowie" 

Technician 2 (Capt.) 
Engineer 
Cook-deckhand 
Twine hand 
Twine hand 

M/V "Ha:t-engus" 

Technician 3 (Capt o) 
Chief Engineer 
2nd Engineer 
Mate 
Mate 
Boatswain 
Boat·swain 
Cook-steward 
Seaman 
Seaman 
Seaman 
Seaman 

M/B '%U.J.otus" 

*Technician 1 (Capt.) 
Assistant Technician 1 ~ Term 

H. Y. Brownrigg 
F. E. Purton 
R. A, Greenlaw 
K. W. J ohnsc.on 
H~ E. Lee 
D. A. Stin~on 
C. S. Tucke:t• 
J. F o Jobnso11 
G., F., Wentworth 
K. Ho Mu:r:"'.cay (f:r~E Z.lccy' 25/58) 
K. H. Mu!··.cay \to May· J.L/58) 
C. E. TE.akles (f:to~ !-ley 20/58) 
H~ c. Hillman 
F M Ls:n"'·; ::.·:" (:r"'.~,.""" M·oy ?"1 /c8) 

" $ '--~~·.F~ '·~o \,.JJ,IJ, C,, W .J,j' ;J 

C. J. Baye:t"& 
Bo W. Hart 
A. Lo Suratte 
Io A. Cott:r'eau (to I1ar. 31/.59) 
E. B. Fe't·ens (Ap:t·. lC = Dec. J.J./58) 

H. H. Bu·UE::r 
Ho Y.u:.cJ. 
I" M. Corkam 
W., R., Hooper (to De·:;o :;~/1)8) 
E. A. Masvn (f':t•,;ar~ Fee. ·;/59) 
Eo A. Mason (to Jan. :n?59) 
Vacmt (from Feb. l/59) 
E. T. HuJ:i 
w. R. Hcoper (.:f'rcm Jar~. J/59) 
W o J o Ho:r:.ne 
c. A~ Jacobs 
F. Ro .. Tormson (to Jan. :>o/59) 

W. G. Car·son 
C. B. Graham (Ma:y 20 "' Oc:t. 10/58) 

*Responsible to Assistant Director for technical aspe~t.s of work 

M/B 11Pandalus II" 

Technician 1 (Capt.) 
Engineer 
Cook...deckhand 

L. Io Cross 
J o Oo Allain (Ap2. ~L ._, Nov. ll/58) 
A. So H~·ki:as (Apr. J..5 ~ Uovo 7/58) 
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OCEANCGRAPHY' 

Atlantic Oceanog:t'aphi.c Group 

Senior Scientist 
Associate Scientist 
Associate Scientist 
Associate Scientist 
Assistant Scientist 

Assistant Scientist IPFB 
Junior Scientist IP~ 
Technician 3 
Technician 1 
Technician 1 
Assistant Technici~ 3 
Assistant Tec~,ician 3 
Assistant Tecrmician 1 
Stenographer 2 
Stenographer 2 - Term 
Associat.e Scientist, ~ Te:rm 
Assistant Technician 2 • Term IPFB 
Assistant Tecr~ician l ~ Term ---
Student Assistant IPFB 
Student Assistant !PFB 
Student Assistant 
Student Assistant 
Student Assistant IP}~ 
Casual employees 

Part~tima ~= Lighthouse Observers 

D. L. Collins, Entry Island, M.I. 
R. A. Doucette, Lurcher Lightship 
M. R. }~K~nzie, Borden, P.E.I. 
D. 1'1. Wilsonj) IP~ Lepreau, N.B. 

L. H. Lauzier, D.Sc. 
W. B. Bail~y9 B. Sc. 
N. J. Campbell, Ph.D. 
R. W. Trites, Ph.D. 
A. E. H. G~Jl1in, M.Sc. (:ret.urned educational 
leave May 2/58) (on educa:tionaJ. lea'V'Ei f'".~.'"cm 

Nov. 6/58) 
F. D. Fo:r·gerorJ.:- B.Sc. 
J. R. Chev1~er, B.Sc. 
J. G. Cla.'t"k 
~T. II. HtlJ.l 
G. B. Tay1c;:r; 
C. C. Cunningham. 
T. A. G:r>anf, 
R. K. Robicriea:.:~. 
1-Iau:.:·een R. Ha.t·gan ( i.:o J.':Jl-:. 30/59) 
Jea.n Eo Clinch (Feb. 11 "" m:•. Sep!;. 30/59) 
D. G. HaeGrego::.~, M.A. (~\xai:' JS' ~ S8j>t. 16/58) 
W. A. Jorms·liO"tl8 (May 21 ·~ Sept,., 29/58) 
c. B. G-.eaham (Oct.. 1 - }b-v. 28!58) 
B. L. Bl.;J,cki\n:ad. (May 23 - Sept. ~/58) 
Ro L. Campbell (11ay 12 - Sept. 12/58) 
Ruth J. Coates (May 15 ~ Sspt. 12/58) 
J. E. Cm,.t.is, B.Sc. fMay 20 - Sept. 9/.58) 
H. D. Hen6.erso:..1 (Nay 20 - Sept. 12/58) 



SCIENTIFIC STAFF 

J. L., Hart.9 PhoDo (Tor<mto)ll F .. R."S,C .. .l' DirBc~·tO'l"o 
Lo R. Day~ HoAo (Western Onta:t"io) 9 Assi.stant Dire~tOl."o 

Fish t.axonany an.d_q) ... st:r':!,~:1iqu 

Ao Ho Leim~ Ph.,D" (Tc,:t'ont.o) o 

Groundfish 

Wu R, 
L" M., 
Yo M. 
F" D. 
Ao C. 
P., M. 
D" M. 

Martin~ Ph"D" (Mi~hig;m) o 

Diclde~ Ph.D. (Torontc) o 

L. JeazL, Ph.D,. (Toronto). 
,, .. ' 

McCracken. Ph"D" (Tor.JntoJ o 

Kohl.erll I(Sc¢ (11.::-Gil:J..). On educa.tional lea1re f"!".:m Or;..:ljober ~:. 
Powles, 11.Sc:., (Weert.::;::r'n Onbtric)" 
Scott~ Ph.D. (M0Gi:i.J.) " T.e::.'n'r,? Ma:y 15' to September ::;.2" 

Herrin_g 

S. N. Tibbo.~> M.Ao (Toronto). 
R. A. McKenzieJ M. A,. ('ro:r•on:to). 
Vivien M.> Braw.n.9 M.Sc, (DunelmL 
J ~ E. H" LegcuB 9 M. A, (Br:i:t.ish Columbi;:;.). 

Lobsters 

D. G.- Wilder, Ph.D" ('Ioron:to). 
D. W. McLeese 9 Ph.D. ('l'o:ronto). 
Ro J" Gibson, B.A. (Dublin). From September 3. 

~lfathematical Sta:ti.sties 

J. Eo Palohein:to, MoA. (Toronto). On educational leav-e September 23 t~.-. February 13. 

Mollusca 

.J. C. Medco.f, PhcD .. (IllinoisL 
R., R., Logie, Ph.D. (R:.1tgers), 
N. F. Bourne, Ph.D. (Toronto) • From March 18. 
R. E. Drinnan, B.Sc. (London). Fram June 25~ 
Barbara L. Sha:w·, l·tA. (Western Ontario). TermJ May 22 to September 9. 
W. B. StaJ.lwo1'-tr.ry, Ph.D. ('I'oronto). Terms May 15 to September 12. 

Pollution 

J. B. Sprague ,I] H. A~ ('rc:ronto). F:r'ari June 3. 

SaJJnon 

C. J. Kerswill, Ph.D., ('l'oronto). 
P. F. Elson9 Ph.D. (To:r'onto). 
M. H. A. Keenleyside, Ph.D. (Groningen). 
F. P. Ide, Ph.D. (Toronto). Term$ May 21 to June 24. 



Seaweeds 

A. R. A. Taylor~ Ph,Do (Toronto). Termj Nay 20 to September 30, 

Trout 

!1. W. Smith, Ph.D. (T~:r·onto). 
J. W. Saunders, M"Sc. (Laval). 

other 

Llewellya W. Hillis, Ph,D, (1.J:icrdgan) , V oluntee:r irrre:stig.,;L"t-or. 
Marshall Laird, D.Sc. (New Zealand). Volunteer investiga:to:c·. 
R. J. l1cintyre, H.Sc. (CanterburyJ N.Z,). Volunteer investigat:>r. 
B. B. Parrish, B.Sc. (Reading)" Special Consultant, 

OCEANOORAPHY 

H. B. Hachey~ N.B.E., E.D., !•i.Sc. (McGill)C' LL,D. (St. Thomas),, F.R.S.C. 5 

Chief Oceanographer (Headqua:r-ters at. the Biological Station:~ St. Andrews). 

ATLANTIC OCE.A.l~OORAPHIC GROUP (Ht:adqua.rt.e:r··s at t.he Biological 
St~t:Lotl,. St, And:r"Cws). 

L . M. Lauzier, D • Sc • (Laval) • 
W. B. Baj.ley.ll B.Sc. (k<'lii!ia)" 
N. J. Campbell~ Ph.D. (B:ri.tish Columbia). 
R. W. Trites, Ph.D. (Br•itish Columbia)" 
A. E. H. Collin, H. Sc. (Western Ontario) ., From ed:u~:a:-i:iion8J. le;:;:v-~:C Hay 2. 

On eduoati0l:.a.1 leave Nc;yem"ter 6. 
F. D. Forgeron, B.Sc. (St, F,:X.,). 
J. R. Chevrier, B.Sc" (La:irel.). 
D. G. MacGregor9 M.A. (Oxon .. ). Term.l' June 19 to Sep-tember 16. 



PUBLICATI.QNS 

(April 1 ~ 1958? to December 31 > 1958} 

Bailey 9 Wo Bo On the dominant flow in the Strait of Belle 
Isleo Jo Fisho Reso Bdo Canada~ Volo 15~ Noo 6~ 
PPo 1163-ll7lfo 

Bond, Ro Mo, and Jo Co Medcofo Epidemic shellfish poisoning 
in New Brunswick~ 1957o Canadian Medical Association 
Journals Volo 79, PPo 19=2~o 

Campbell, No Jo Recent oceanographic activities of the Atlantic 
Oceanographic Group in the Eastern Arctico Atlantic 
Progo Repto, Noo 69:~ PPo 18=21o 

Campbell, No J o, and A o E a Collino The dj.s~olouration of Foxe 
Basin Iceo Jo Fisho Reso Bdo Canada~ Volo 15? Noo 6, 
PPo 1175=11880 

Clark, John R., Frank Do McCracken 1 and Wilfred Templemano 
Summary of Gear Selection Informat.ion for i;he Commission 
Areao International Commission for the Northwest 
Atlantic Fisheries Annual Proceedings~ Vola 8 9 (for 
1957-58)~ PPo 83=99o 

Dickie, La Mo Recent trends in the scallop rishery of eastern 
Canadao Atlantic Progo Repta Noo 70 9 PPc 31=3~o 

Dickie, La Mo Effects of high temperature on survival of the 
giant scallopo Jo Fisho Reso Bdo Canada, Volo 15~ 
Noo 6~ PPo 1189-1211. 

Hart, Jo Lo Some Sociological Effects of Quota Control of 
F1sherieso Canadian Fish Culturist~ Noo 22~ PPo 
17=19o 

Hart, Jo Lo Fisheries Research Beard of Canad~Biologica1 
Station~ Sto Andrews~ NoBo, 1908=1958o Fifty years 
of research in aquatic biologyo Jo Fish. Reso Bdo 
Canada 9 Volo 15'~ Noo 6~ PPo 1127=1161o 

Huntsman, Ao Go Shubenacadie salmono Jo Fisho Reso Bdo 
Canada, Volo 15'~ Noo 6~ PPo 121.3=1218o 

Jermo1ajev, Eo Go (nee Kossiackine)a Zooplankton of the 
inner Bay of Fundyo Jo Fisho Reso Bdo Canada 9 
VolQ 15, Noo 6~ PPo 1219=1228o 

Kerswi11~ Co Jo Regulation of the Atlantic Salmon Fisheriesa 
Canadian Fish Culturist~ Noo 22 9 PPo 7=l2o 

Kerswill, Co J o Effects of DDT sprayi.ng in New Brunswick on 
future runs of adult Atlantic sa1mono The Atlantic 
Advocate, Volo ~8 9 Noo 8~, PPo 65=68o 



Kerswill~ 

= 2 = 

Co Jo~ Po Fo Elson, and Mo Ho Ao Keenleysideo Investi-
gation and Management of Atlantic Salmon in 1957o Part 
I. The Research Programmeo Canadian Department of 
Fisheries~ Trade News~ Volo 10~ No. 12~ PPo 4=18. 

Kerswill ~ Co J o A program to ensure Stlmg, %lax:~ as future o The 
Atlantic Salmon Journal~ Sep o 19 9 Noo 39 pp. 28=31. 

Kohler, A. Co The validity of otolith age determinations for 
haddock (M9lanogrammus aeglefinus Lo) from the Lockeport, 
NoSo, areao Jo Fisho Reso Bdo Canada, Volo 15~ Noo o~ 
PPo 1229~12380 

Kohler, Ao Co, and Jo Ro Clarko Haddock scale=otolith comparisonso 
Jo Fisho Reso Bdo Canada, Volo 159 Noo 6, PPo 1239~1246o 

Lauzier~ Lo Mo, and Ro Wo Triteso The Deep Waters in the 
Laurentian Channelo Jo Fisho Reso Bdo Canada 9 Volo 15~ 
Noo 6~ PPo 1247=125'7 o 

Lauzier, L. Mo Surface sea water temperatures along the Canadian 
Atlantic Coast~ 1954=1957o Atlantic Progo Repto Noo 71, 
PPo 8-l2o 

Leim, Ao Ho Fatness of small herring in the Bay of Fundy" Jo 
Fisho Reso Bda Canada, Volo 159 Noa 6, PPo 1259~1267o 

L.ogie, R., Ro Epidemic Oyster Disease and Rehabilitation Transfers 
in 1957o Fisheries Research Board of Canada9 Sto Andrews 
Biological Station.,, Circular~ General Ser:;.es; N.oo 31 9 
2 PPo 

Martin, Wo Ro Summary of Research~ 1957o International Commission 
for the Northwest Atlant1~ Fisheries~ Anmual Proceedings, 
Volo 8, 1957~58~ PP• 22-26o 

McCracken, F. Do On the biology and fishery of the Canadian 
Atlantic halibut 9 Hippoglossus hippo~lossus Lo Jo 
Fisho Reso Bdo Canada~ Volo 15~ Noo, pp. 1269=1311. 

McCracken 9 Fo Do French Trawler Methodso Canadian Department 
of Fisheries; Trade News, Volo 11, Noo 3i pp. 8-lOo 

McCracken? Fo Do~ and John Ro Clarka Observations on the Cod 
Fishery in the Gulf of Sto Lawrence during the Spring 
of 1958. (Condensed)o International Commission for 
the Northwest Atlantic Fisheries,Annual Proceedings 9 
Volo 8, (for 1957=58) 9 PPo 99=100o 

McKenzie., Ro Ao, and Bo Eo Skudo Herring migrations in the 
Passamaquoddy regiono Jo Fisho Reso Bdo Canada, 
Vola 15~ Noo 6~ PP• 1329~13~3o 



- 3 ~ 

McKenzie 7 Ro Ao Age and growth of the smelt, Osmerus mord~x 
(Mitchill), of the Miramichi River, New Brunswicko 
Jo Fisho Reso Bde Canada, Vole 15, Noo 6, PPo 1313-
1327. 

McKenzie, R. Ao~ and S. N. Tibbo. Herring tagging in the Bay 
of Fundy (June to August, 1957)o Atlantic Progo 
Rept. Noo 70, PPo 10-l5o 

McLeese, D. Wo Air shipments of lobsters. Canadian Department 
ot Fisheries, Trade News, Volo 10, Noo 9, pp. 5-6o 

McLeese, De Wo, and D. G~ Wilder. The activity and catchability 
of the lobster (Homarus americanus) in relation to 
temperature" Jo Fisho Reso Bd~Canada, Volo 15, 
NOo 6, PPo 13~5-135~o 

McLellan, H. Jo Energy considerations in the Bay of Fundy 
systemo Jo Fisho Reso Bdo Canadaj Volo 15, Noo 2, 
PPo 115-13~o 

Med.cor, J. Co? and Lo Wo Thurber" Trial control of the greater 
clam drill (Lunatia heros) by manual collectiono 
Jo Fisho Reso Bd. Canada 7 Volo 15, No. 6, PPo 1355-
1369o 

Medcof, J. Co Stock~taking of molluscan shellfish resources 
and prospects for improvement" Atlantic Progo Rept. 
No. 71, PPo 21~26. 

Medcof, Jo C., and Joan Eo Mortimero 
oysters to the Maritimeso 
717 PPo 27-29o 

Introducing European 
Atlantic Prog. Repto Noo 

Medcof, J. Co Useful publications for oyster farmers of the 
Maritimeso Fisheries Research Board of Canada, Sto 
Andrews Biological Station, Circular, General Series, 
No. 32, 3 pp. (French and English versions.) 

Paloheimo, J o Eo A method of estimating naturc..l and fishing 
mortalities a J o Fisho Reso Bd~ Canadas> Vol.;l5~ Noo ~, 
pp 0 7l.t-9-758 0 

Paloheimo, Jo Eo Determination of natural and fishing 
mortalities; analysis of tag records off western 
Nova Scotiao Jo Fisho Reso Bdo Canada~ Volo 15, 
NOo 6? PPo 1371~1381. , 

Powles, Po Mo Studies of reproduction and feeding of Atlantic 
cod (Gadus call~rias Lo) in the so~thwestern Gulf 
of Sto Lawrenceo Jo Fisho Reso Bd .. Canada, Volo 
15, NOo 6, PPo 1383-ll.f-02. 



Scott? D., Mo Observat·lons on marine birds off southwest.; Nu\Ta 
Scotiao Canadian Field Naturali.si:;, Volo '72~· Noo l~ 
PPo l5co20o ' 

Scott~ Do Mo~ and rL Do Fisher .. Incidence i)f ·>~:,s: "'2~:~a.::.o5bd:J 
fgrro~ Q.~~~1 in the stoma~t.G three 
species of ~::"sals along the southel:on Canadian .Atlantic 
mainland o ~T" Fisn" Res" Bd o Canada~ \f.'Jl o I 59 No o 4-~ 

l.9r.~ r::'l •' PPo ""t ')=) bo 

Smith 9 Mo Wo Prince Edward Island Trout Fisheryo The Department 
of Industry and Natural Resourceso Charlottetown, 
PoEoio7 April 5, 1958~ 15 PPo 

Smith, Mo W" ~ and J o Wo SattndE!lrs" Movements of b:rook trout 
(~i!l\1.~ tont_~s {Mi t.;;hi11)) 'between and within 
fresh ana. salt. wa.tero ,J o Fish" Reso Bdo Canada, Volo 
15 N ' 11 J~ 1' ., ,. 

~ o., b~. PP~ "+l j"'' '-14~, 

Ti bbo 9 So No? ;;r o Eo Hen:t'i Le-.gare Lesli€ ~\l"o S.::.s.:',:,-ce;;.~good and 
Ro F o :.rl:lJ.llmL::J o O:;:L the OIJ:;u;;o:rene;;e a:nd. d~ .• '··~~":..':xut:i.:Jn of 
J.·"ai'~,,,r~ll ~'"""~'·1p·;"'o.·· •.f:·~~·- .. ,.-.,.,.,., '"'·~':"··!:il1'f"·'n-s ·t · ... · .• ··r:'·E ·~,::J~· ~·'' 

.... t;A.....b i~l~;<· ... L .di.,.:.J..0 \",.~~4.,..:~.[1..';::·9., ~~~~~~.::_~~~ ~...;. o , ... ~,. ,.,, .... < .. v:, \;./-
Fundy anc:. the G12..: ... f o:·:· Maineo .. ~·., l:O:~o.::~>o Ees .. B(o Ganada~ 
Volo Jk:J'~ Net, 6 9 p~p .. , l.45?lr~l4-6~9l, 

Warburton 9 F o Eo G')nt1col. ::~f' o,::;r.Lng ;;;ponges OJ(:. o:vrs":.~e:':' beds o 
Atlantic:; Px··ogo Repto N'Jo 6~, pp. '{.,,11 .. o 

Warburton 9 F o Eo .Repr'oduction by fused larvae in the ;;;oring 
sponge~ .Q1J.,.Q;~ <;:e~~~ Grant o Nature 7' Vo! o 181 o 

No~ 4·6079 PPo Lr93=tr94. 

Warburton~ Fo Eo BoriJ:lg sponges 9 Cliona sppa~ of eastern 
Canada)) with a note on the validity o.f ~ l9batao 
Canadian Journal of Zoology~ Volo 36 9 Noo 2.;J PPo 
123~l25o 

Wilder, Do G.,, and Ro C" Murray. Do lo'bstE-Jrs rrwve cff,shore 
and onshore"/ A.tlanti<t;: Progo Rep"Go Noo 69,: PPo 12L,.:.;.5o 

Wilder 9 Do Go Regulation of the lob~;ter fisher~·, C:anadian 
Fish G'ulturist: Nco 22: PPo 13=l0o 



MANUSCRIPT REPORTS 
(to Mar(!h 31 1, 1959) 

Atlantic Oceanographi*=~ Groupo Canadian drift bottle data~ 
Atlanti('; Coast" MS Repto Series (Oceanographic and 
Limrtolog1cal) 9 Noo 15, 80 PPo 

Black~ Wo Fo Biology of mysids of the Great Bras ciUOro lo 
Station list~ occurrence 9 mysids as fish food, 
vertical distributiono MS Repto Series (Biological), 
No., 671? 37 PPo 

Collin, A. Eo An oceanographi.c study of Prince- Regent Inlet, 
the Gulf of Boothia and adjacent waterso MS Repto 
Series (Oceanographic and Limnoio~~-~al): Noo 13:1 

66 pp .. 

Collin, Ao Eo A Field Report of the Oceanographi~ Activities 
on I a GaY o Drift Station 1'Bravo" o MS Report Series 
(Oceanographic and Limnological), Noo 33t 12 pp" 

Dickie, L. Mo~ and C~ D~ Macinneso Gulf of Sto Lawrence 
Scallop Explora tionS==,l95'7 o J:4:S Rept o Series (Biologi-
cal) 9 N'oo 650~ 62 pp" · 

Huntsman\! AQ Go Salmon ·valu.esv MS Repto Series. (Biological), 
NOo 649? 16 PPo 

Leim, Ao Ho Distribution of herring l:3.X'JC: s ~.n tne lower Bay 
of Fundy and adjac,ent w·ater.s" ~ViS P.ept o Series 
(Biological)~ Noo 652~ 8 PPo 

Lisk 9 Ro Do The effects of temperature and ·.':'~} g~ar1 ~~-Jr..centration 
on oxygen uptake of the American lobster' in air and 
water., MS Repto Series (Biological)~ Noo 662:f 60 PPo 

Logie~ Ro R., Epidemic disease in Canadian Atlantic oysters 
(CrassQ§t:t'ea tlrgin~)" MS Rapt o Series (Biological), 
No., 661~ 97 PPo 

Parrish~ Bo B., An App:x.balsal ot"' the Passamaquoddy Hel!:'ring 
Problemo A report on Consultative Serviceso MS Rapt., 
Series (Biological)~ Nco 668? 34 PPo 

Steele, D., Ho Fishes taken in. the Lau.r.entian Channel_, Gulf of 
St .. Lawrence~ between the Bird Rocks and the Saguenay 
River~ 1953 and 1954o MS Repto Series (Biological), 
No .. 6519 32 PPo 

Warburton:> Fo Eo Outline of bor~ng,..,sponge investigations in 
Malpeque Ba.y? PoE" I o ~ .L95'c,l956 o MS Rapt o Series 
(Biological)~ Noo 655~ 21 PPo 



~_G;B.If1S~~M,ITTED FOR_pUB!:_I(ag~IlQti 

(including those published bet·ween Dec" 31~ 1958: tc lv!aro 31, 1959) 

Black, W o F o Biology of mysids of the Grea +; :B:r.,as G.; OX>" :n I .. 
Da lU"' ""'V""'rii<"'' c[·if":')··ve··" {7'!!")'[1ni...::J~ ~,a•;-?r'-·-::"") a 1")a""".-CSl.'.'G.o Of ~ tj ~st.=CJ~.J.~,..,.~~ .i~'-' \. r.~ .~~!!. '\.,a.:..# o1. - ~.-1.0.. ~~ ....J tJ -\AC ... .;~ # ,._""' _ v.. _-

mysids ~ Canadian J'ourr:.al of Zoology., 

Bousfield~ Eo La~ and Ao Ho Lei.mo The fauna of Minas Basin and 
Minas Channelo Contributions from the Nat·ional Museum 
of Ganadao 

Campbell~ NQ J. An International Geophysical Year Project of the 
Atlantic Oceanographic Group.. .AtJ_a.'"ltic Pr.Jg .. Rept o 

Dickie, Lo M.. Eff'e~ts o:f temperature on SUl"Yiv-s:.l ana aistribution 
of the giant scallop {Abstract) o Tran.a n Amero Fish., 
SOCo Volo 88o 

Keenleyside ~ Mo Ho A o Ef'.f'eets of spruce 'IYJ.d.WCJ":'m ·Cont:r''Ol v:C 
salmon and other .fishes in !~ew BrurJ.s-:11.'.:;~-~ ,_, Can.adian 
Fish Cul turi. s t; " 

Keenleyside ~ Mo H o b. o Iu.se ieide~.s and \'li1dL.fF o Ca:nadie.n 
Audubo:r1 9 ~~oi.e ~;:1.,~~ :N~()o l~, 1::Po J .. ,.)~o 

Kohler~ Ao Co Growth and pal"asit.es of cod d'l..uotng a 2\~ar in 
captivity- o Atlantic· Prog., Rept o 

Laird, Marshall~ ,WUt;lric_l ~:~J:t~~ ne spo (Ciliata~ Peritricha), 
epiz.oic on Ra1a. U'J.J1ii~li Mi tchilJ. at Saint Andrews, New 
Brunswick., Ca:nad::..ar:. ,Journa.:. of ZooloKY' o 

Logie, Ro R. P.Eai. oysters spearhead battle against disease. 
The Guardian~ Charlott·etown.) PoEoio? Febru.ary 27~ 1959~ 
Second Seation 9 pp., .3=·4o ' 

MacPhail, J o So Shell f:i.sh harve~n;ing turns to r1E:>Cha:r~iza.t:.ono 
The Guardian 9 Charlottetown~ PoE o I,,? &\sb:t'Ua:t··J;· 2.7; 1959~ 
Second Section~ pp. 4 and 8. 

McCracke~~ F. D. S-sle~tion b;Y' .large·=mesh <::od€nds of flacf'ish 
and redfish. Proceedings of the Lisbon Conference 
spansai'ed by ICl~AF'/ICES/FAO o 

McCracken~ Fa Do Effect of mesh size variation on selection 
spano Proceedings of the Lisbon Conference sponsored 
by ICNAF/ICES/FAOo 

McCracken~ F o Do Hook selet~tlon for cod and hadd'"JJk., Proceedings 
of the Lisbon Conference sponsored by ICNAF/ICES/FAOo 



McCracken 9 F o Do Selec;tion fac:tors for ::::C>d a.ncl. hadd;::r~k wi ~;h 
codends of di.fferent materials o Pr"o~eedings of the 
Lisbon Conference sponsored by ICNAF/'ICES/FAOo 

McKenzie\) Ro Aa Marine and f'resh1~Jater fishes o:~' the H:Lramichi 
River and Estual'7t Ne·w BY~ur.tswi,:dL. j' o F'isho Reso Bd., 
Canada~ · 

Medcof, J o C o Studles of stored oysters {Q,;rassost~Ci!., yirginica). 
Proceedings of the National Shellfisheries Associationo 

Scattergood~ Leslie Wo ,and S., No Tibbo., The herring fishery 
of the northwest Atlanti.c;o Bullo Fisho Res" BdoCanada. 

Scott 9 Do M.. Observati.ons or! marine birr's ·)f:f': .s·:·c.th't~estern Nova 
Scotia o Canadian F"ield-Na turalist o 

Scott~ Do M.,, and W" Ro Martino The in~:tdence· of nematodes in 
the fillets of :small cod f:rom ;}.:eport ~ Nova Scotia 51 
and the southwestern Gulf ·.Jf s- " Ls~o~r:r"'-~·ne~" J" Fisho 
Reso Bd .. Canada., 1To.Lo 16:-: N'co ;~o 

Shaw 9 Barbara~ and lL Io Bat-1;,;le, Tte Chem:"ca.L r;~'llip::>si."';ion of 
the Ga.str1:;; ~~h:le.J~d :-:.1" tt·.e Oyste:r ~· Q:;;;>J;;j,,§,:.~;JB.f·~~€" vii"'ginica 
(Gmelir,!) ,. Can:adiat:. ·>iH"ila:,. of' Z~iJ:iug•y" 

Smith, Mo Wo PoEcio T.tout Fishery.. Canadian Fish Cultur1sto 

Ti bbo, So No Dr"ii"t·=netting for herring along the scuth coast 
of New:f'ound1ando Atlanti<; Progo Repto 

Wilder, D, Go Resea:r.r::h Bc•ard :studies habits c_:,f': PotL (., lobstero 
The G~.ardia~ 7; Gl:.ax··l··)~"t.etc>W!};: PoE,,~_~, FebJi?U.sLI."'Y 27v 1959, 
Secona Sect1on 9 ppo ~~ ~i b~ and l~o 

¥~NUSCRIPTS SUBMITTED FOR PUBLICATION 
(Previously :r·eported) 

Battle? Helen L A morphol:c.gical and phys::o;~cgi:~t:.~, stu.dy of 
developmental processes in the three-":.s}.iL.ed st:.ckleback 
(Gasttl:_ost.~ ~~~§,.9 LaL Jo F:tsho R.ssr BcLCanada. 

Keenleyside 9 Mo Ho A., EffeJ~ts of spx"U~e ·IJud\>io:rru control. on salmon 
and other fishes .in New BI"''.lnswi~ko Ca.:aadian Fish 
Culturisto 

Keenleysides Mo Ho A, Comparative effects of the insecticides, 
DDT and Malathion.1 on young salmono Atlantit:; Progo 
Repto N,t;o 69c. pp.,' 3L'6o 

Martin, Wo Ro~ and Yo .Jean., Eff,9:.:.ts of fi.rst; year mesh regula
tions t:Jn th.e nor:thern New Brunswick dragger fisheryo 
Atlantic Progo Repto No~ 6g~ PPo 33~~0a 



INDEX TO SUMMARY REPORTS 

Ain2endix Number Page 

Lobster 1 ~ 9 l ~ 16 

Molluscan shellfish 10 - 24 17 = 4-o 

Groundfish 25 ~ 4-o 41 = 79 

Pelagic fishes 41 - 60 81 - 112 

Trout 61 ~ 71 113 - 127 

Salmon 72 ~ 84 i 29- 157 

Pollution 85 159 - 164 

Seaweed 86 - 88 165 ~ 170 

Alewife 89 171 - 173 

Faunal records 90 ~ 91 175 - 179 

Mathematical statistics 92 - 93 181 ~ 185 



LOBSTER SUMMARIES 

Lobster investigations 

Lobster population studies 

The relative abundance of lobster larvae in Northumberland Strait 

Relative abundance of young lobsters in Northumberland Strait 

Methods of inactivating lobster claws 

Oxygen consumption of the lobster 

Temperature acclimation in the lobster 

Light-weight methods for packing live lobsters 

Preliminary observations of lobster survival in air 



QU£8£C-7 
GuLF 
OF 

tVEw 
BRUNSWICK 

Sr LJrwR£NC£ • 

.C:•:;dal<n Is 

. / ~ T1jnish . 
Mlmtnef!asi? f"" ~ ~--·· 

R,<h,hud4, ~ ., . ··.··. _/: \ x··,D . ~ ·~ . · · E I .. . .. ~~--'' . f.jj;} 

1V£WFOUNOLANO 

~~Y'~ 

, .·, , -Y;, ( .. ·· 4'1"' 
. . . '-.._ · ' · ·. ~aharus 

' . : '· ··~~"?~ ·.' ' .:·· -~· . ., . 

~. <.· .... _._ ..... :~~ -~ 
f~(\ .· i :;---

of . ·.· 
1

p. / 

sco'~ ~ 

!:. .. ~lifax 

Samf ,John 
StAncirl!'ws 

..... ·..L.:..::., 

Porf Mod/and 



Noo 1 

LOBSTER INVESTIGATIONS 

Research to provide the biologh~al basis for wise use 
of our lobster resources h.~s for several years been carried out 
along four major lines rof investigation as follows a 

Io .f.,QpuJ,ati_onstudieso Field studies o:t ~;he 
commercial fisheries at five or more ports have been .~arried 
out annually since 1944o The work includes colJ.er;J.(t;:lon of de= 
tailed catch and effort statistics 9 measurements o:l <Sctmple 
catches 9 taggings and growth studies o ll J..B' ):,;SiLL,;;.i :;n.EJ ~~11.ema tical 
analysis of the Tign.1sh 9 PoEoia 9 data lis ne;;.;:>:•ing .:,,om·c>:tation 
(Appendix 93) o Tabulation of the Miminegash 9 P oEo ~~a 9 and 
Port Maitland 9 NoSo 9 data in preparation for similar analyses 
is well under wayo A new growth study involved the marking 
of 5~079 lobsters off Gaba:rus 9 NaSo 9 in the spring of 1958o 
First returns of these marked lobsters are expected in May 1959o 
Experimental fishing off Sto Andrews to determine the relation
ship between catchabi 11 ty 3nd temperature wa:s te:i"minated 1 .. n 
Aprilo The data in conjunction with laborati:>Ty studies of 
activity have been published in the Journa.lo Other features 
of the population stud:les are considered i:n Appendix 2o 

IIo St·t!f!Jes of la:rV~D4......PO.St l:§Xva,go The pTimary 
purpose of this work;, which is ·~onsidered ir.;. more detail in 
.Appendices 3 and 49 is to determine whethe:t' the commeJrcial 
fishery can be predicted f'rom our estimates of la:r'ii~;s:J.. and post 
larval abundanceo Prospects of identifying '·~ ~.~~ela·ciol'riship 
seem best with the unusually s)nccessf'ul 1952 :f~cl't'=·~lass wnich 
may have contributed heavily to the peak :fishe:r'y in i9~;'7=58o 
If a relationship can be ~clearly e:stablisheds a mocl~.t"ied pro= 
gram may be considered worth continuing on an indefinite 
basis as a service to the industryo 

IIIo GearJlmRrovemento Fairly intensive work to 
develop savings gear and a more durable efficient trap has 
been carried on from time to timeo During the past year 9 
however 9 we have done 11 ttle more than act as advism."'s ito 
Department of Fisheries personnel in their te;!ts of aluminum 
traps o One cylindrical aluminum trap of' radi~~al design built 
according to our suggestions by an. Amhe::r'st 71 NaSa c; i"irvm was 
tested off Miminegash 9 PoEoio This trap fished poorlyo 
Unfortunately 9 it was lost before it could be m~odified fn an 
attempt to improve its performanceo 

IV o Factors affecting the sul":~.i v~al\ld b!J~a-~j.our 
of lobsterso Active work in this field over th~ past 10 
years has provided the knowledge on which various advan.ctJs 
in the care and handling of live lobsters have been basedo 
During the past year~ emphasis was placed on the oxygen 
requirements of lobsters in air and in watex .. and c.n ~';heir 
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ability to acclimate to temperature changes undeJt v:cu'tous 
conditions (Appendices 6 and 7) o A thorrough study of the 
factors involved in the survival of lobsters out of: wai~i61" 
was also started this yea:r (Appendi,ces 8 and 9) o 

Technicians RoCaMurray 9 Uo,JoWalsh7! and DoEoG~"ai1am 
did the field work and prelim:i.:nary tabulation ln ·C:u(;rJ.t!\:;tio;;.-x 
with the populat:i.on studieso Mro Paloheimo 9 .:.n~.;s::trr'~.e·d "by 
Norma Eo Wilev and the J.ob:ster investigation ~,·cat':~ q l1£tS 

undertaken the mathematical analysis of the Tig:n.ish datao 
RaJ oGibson 9 Assistant Sr~ientis"t~ joined the staff ~-111: Sept= 
ember to assist with such analyseso The field collections 
of larvae and post larvae were made by Capto LoioG:ross in the 
50=foot MoB oPandalus_..llo These collections were processed in 
the laboratory by Evelyn Ro MacMillan and RoCoMurrayo 
Dro McLeese with student assistants RoDoLisk and Pa~ri~~a Ao 
Holt conducted the studie~ of lobsteT sur~ivalo 

Noa 2 

LOBSTER POPULATION STUDIES 

Lobster population studies wel"'e contin't~i8C1 ln 1958 
at five ports a Comparable data for 13 to 15 ye;::t:r'"' ·::r.. landings 9 
effort 9 size distributions and rates of explo1teti~n are now 
available for these por'\t;So As an illust.1."'ation ,;;,f som~ im= 
portant differences ln the fisheries of these a;tea:6 'the l!lize 
distributions in 1'958 are plotted in the ac,coxr:p2il.'l~--iL~~ figure o 

Tigni§.lLand }!!min~H?;BSfu P oEo lg_ 'rhese JP~J1:'tl> near 
the northern tip of Prince Edward Island are typ:JU;;a}. of' the 
small=lobster areas of the southern Gulf' of Sto Law:renceo 
The major difference i.n their lobster fisheries is the sez:s,..m 
which at Tignisb. extend:e: fJC'om May 1 to June 30 and ~t Mimine= 
gash from August 10 to October 5o Landings at both ports 
have increased substantially since 1954 9 possibly b~H:;au.se of 
improved protection of sub=legal sizes and becc:ause of the 
unusually good larval settlement in 1952o An unexpected 20% 
decrease in the Tignish 195'8 landings is po~sibly a direct 
result of intense illegal fishing in the summer of 1957o 
Further decreases may occur when the poor 1953 e.nd 1954 year~ 
classes reach legal sizeo However 9 bottom drdgging off 
Miminegash this fall revealed a good stock o.f sub=leg:al 
lobsters and suggests good fishing :in 1959o On the r3·ve:rage 9 
over half the catch by count at each port is below legal sizeo 
Towards the end of the sea:son 80% ox" more may be sub=legalo 
This abundance of short lobsters contributes app:rec:iably to 
the difficulties of enforr·:c:ing size limits in sut>h areaso The 
bulk of the legal catch :ts made up of canner=siz,e: lobsters o 
The fisheries are so intensive that relatively few l.::b.aters 
reach the generally more valuable market sizeso 

. Gaba:rus and KQ!il:C:fn15\ N&,o These contiguous ports 
on the outer coast of Cape Breton Island were :sele,ct.ed for a 
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limits have been in effect since 1940 but 1n 1956 a plan 9 
appro"red by the fishermen), was adopted ·fco iner~ease the size 
limit sl:'l.ghtly :ea,(:.h :y·~:~a r o Unfol''t'il.:t:fl.(3 t.•€':1.:r th:L:1 plan :~cinc.ided 

1 th t 'l ' ,., 'l' .ell·~ ~' Ji ' ' "\ ' •ii-h ,·~ '~. " U' '.::> 'ir • '~ ': ,- '!-· "" t' ""'"/'> w a na ura. 9 gene:r·a .. u..,\<:t,~.,_.:'le ,,_n q_,_ e '""~-P~:l vt'~ .,:J __ , ..... ou~. "'--· 
stockso Many fi:sheTmen 9 howeve:t~ :aset"lbed thE> dec:l:': .. ne in 
their area to the size-limit increases already sdoptedo As 
a result the plan was rr.h~opped after tvY'o ye~rs" J:.,andings in 
both the Gabarus and Fm~rct.>u areas :Lu1.prroved s~~.ightly in JL958 
but there have not yet been suggestions of further size-limit 
increases off Gr~barus o At~ may be seen f:rom the accompanying 
figure the size limit now in effect at G2~~rus 1s small in 
relation to the size composition of the catcha 

Port _M~_ttlaJtd_,, ___ lLofi~). 'ThBse Yarmouth Colmty lobster 
grounds are repr-·esenta b. ve o.t the .h.tg:bly pl''oductive :south~· 
western Nova S:r.;ct:l& a:cea 0 Lo.b~t+.:>:t' r:;:unr-.ing Wb:S 8h!':'l:ndoned 
over 25 yea:rs ago w·ith the intr'·o::.luc:tlon ()j( a ~iz:::; :~i:m:U"; about 
equivalent to the one nc·w ln •af.f'eet" Cn the J3V~:n'age' :~ over 
half the lobsters caught ar~ below legel si~e but the per-
centage varies greatly in rel,atlon to depth E.nd U .. r~l~~o !it"'J."om 
1950 to 195'6 9 landings declined steadily bu\:; :b.~1'r~ :K'E!(:'O'\\'er•ed 
slightly ~ ,,., t-he pa ::;t ""l'70 ·y· • .,a 1'':5 <1.·~ -rF'""' -~ 9')-{1 ·w:···r-> {\'lfl:'"' 1· :~.as .r..[I.A. ~~\1 - ~ .\ -.;,.,) H () ~-~• .M-...~, ·Y'...... __ ,_ ,, ,. '\o.f .,,,!-, ~ J~ • ... •¥ J )i 

dropped from ~3 to 25 b~atso As a result the catoh per boat 
has remained at a .relat1v<::d.y high 1~'·Y16'l El hss ii.::h~::ce:ased 
appreciably 1Rl 195? .smd l95'8o 

Noa 3 

THE RELATIVE ABUNDANCE OF' I,OBS'l'EH 1/:-HVAE 
IN NORTHUMBERLAND STRAI'r 

Each summer since 19!4-8 9 plankton tows for lobster 
larvae have been made in the No::rthumberltlnd Stl"aJ'.'t area 
between Richibucto~ NoBo 9 and M:tmLnf:gash~ PoBolo '1"1'1~1 pu:rpose 
has been to dete!"mine the sea SOli1B.1 or~C;l\I':'.''SnC,tl 'i gl."'CYW":~b."' 
mortality rates 9 and relatt'l.m abu;n.dtu1~..-;e o:f:' t;>·;e 1.":.-m:r· :fr"ee= 
swimming larval stages,, .r:b.e spec!~jlly ds::dgned wedge= 
shaped plankton net h1 made of gx"1 ',~ gau~s ., 1o me shes to the 
incho It is 12 feet by 3 feet at the mouth and 25 feet 
long o The numberf2. of larvae c:a1JJ.ght :1. n 5:0~; :-~,:=tlr"cc.hi\YU!.' tows 
in 1958 were as follows~ 

Towing period 

As an 1nd6'X ~'>f th~El 1''el:at:l.ve ab~J.ndanr;.~e of the first 
and last larval stages, the (~at:c;h pel' tow is pltO,tted in the 
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Relative abundanc~ of Stage I and Stage IV lobster 
larvae 1949 to 1958 
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accompanying figureo The data for 1948 have been omJ.tted 
because the mesh size differedo In 1958 both the hatch and 
survival were below the lO"Jyear average o Consequently re= 
latively few larvae reached the fourth s~ageo 

The study of possible relationships between larval 
settlement and subsequent commercial production is ~eriously 
hampered by difficulties in age determinationo Commerc:tal 
landings off Miminegash in 1958 9 in the irrnuediate area of these 
larval collections 9 were the highest in ove:r 14 years" This may 
be a result of the unusually large larval settlement in 1952o If 
so~ a decline in the commerci.al catch should be anticipated when 
the relatively poor 1953 and 1954 year=classes reach legal sizeo 

Noo 4 

Do Go Wild·~ I" 

RELATIVE ABUNDANCE OF YOUNG LOBSTERS 
IN NORTHUMBERLAND STRAIT 

Each spring and fall since 1952 a fine=meshed net 
has been dragged off Richibucto ~ NoB o, to learn more about the 
growth~ survival9 and relative abundance of young lcbsterso 
By 1956 9 after much testing of gear and bottom conditions 9 
the equipment was standardized and a series of 14 st.ations 
selectedo In 1958 9 from May 6 to June 12 9 L,~')19 lro'b:sters 
were caught in 220 ten=minute d:rag:s and from Sep;Gembtn~ 16 to 
October 22 9 2~034 were caught in 241 dragso The :relative 
abundance of the various :sizes during the past th:ree yeax·s 9 
expressed as the catch per 100 ten=minute tows I'Vd5 :.c1s f~Ilowsg 

<1 
l=lt 
lt~2 
2=2t 
2t=3 
>3 

Totals 

48 
71 

151 
153 

30 
10 

463 

49 
14o 
300 
288 

5'9 
7 

843 

48 
65' 
97 

144 
58 
7 

419 

23 
126 
257 
24~ 
45 

6 

702 

3.3 
86 

166 
l41 
46 

7 

479 

65 
156 
307 
2~~ 

5 

826 

In general the 0atch per drag is greats:r in the fall 
than in the springo This is probably a reflection of seasonal 
differences in behaviour and availability rather than a true 
difference in abundance o Fourth= stage larvae declined in 
abundance from the summer of 1956 to 1958o This Jl.~-s not reflected 
in the relative abundance of the smallest size group of young 
lobsters in the fall dragso Lobsters just below the legal 
carapace length of 2t iu~hes should contribute importantly to 
the fishery the follo·wing yearo The good catches of sub= 



legal lobsters in 1958 ;<:nggest that cor(lmer·t:iai .La::;~i~.:ngs in 
this area 1n 191:'9. ,.,·'"'·"''"l·l,·'l' BP'i"'""·""·~£m"'tP Y>1o "'·L"r-~"'"''"'·,"'1 ·~ .~ .... ~:;,\c\ r•"<>'"'r!'h ,) ~l.i~t~ .. II..... t:)t-".l\,'<c,J'.;.'\,.Jl,.. (:;.o ,,..., •>JJ. ~ . .!..~·.....,'-~ .. 1:.. ... .... j_,.,. ·~~tJ ...... 0 

Popular opinion has he:ld that Iegal-~sized. lobste:.r:=:• :-1~! not 
occur in this 8rea during the spring o The drt=.qgg~ng oper= 
ations show they are just as plentiful in the spJl~·:l.rJ.g .as they 
were at the close of the pre'if':iou~ fall se:a21ono 

METHODS OF' 1NAC1'1VA:riNG LOBS'I'ER GI.i\WS 

To reduce injuries .and mortalitJ.es among live 
lobsters during storage and std.pment the :(;J.aws rroJ.st be i.n= 
activatedo In No:rth Amer'irc:.a tr1.iJ:l is ~~~~na~.:.~~~~ Z>~·'.;;l':';;:·mpJ.t~hed by 
inserting a small wooden O)."" pla.st:tc plug if:i",(l the jci;1'C o~r the 
clawo This plugging is usually done bs the:>. f'112,."Je:::-men 9 some= 
times as the lob~teJ::s <':J re caught b~1t o:t."ir;rs1~; when they are landed o 

The method is effective s ch,~ap :and f'3.sto ·::1,. '::J.m,;: s howeve:r 9 the 
meat near the plug turne b'lac:k .::1nd ::;ff' i'lavouri:l d.\SiV~.L.)Po With 
prolonged storage the ehell itself may disintegrate in the 
plugged area o In adcU tlon1, rce:rtt.:dn Em."opea:n {~Ou.ut:t:l'..'e s p:rohibi t 
plugging on the que;:;t;ji_on:::llhle grounds of <:';r'u1•:::: .. tyo 'f!·rt;:; latter 
objection i:S 9 howeve:t' 1 of iD·creas:tng ~onc6::t'n t:~> O'LJ.t J.:::aleJC';S: 
since there appears to he a growing se:g:sona1 marlxe':.; ~u1 :l!:ul."'ope 
for live Canadian lobsterso 

To e xpl«:n:'i.!l ci'the r m.s thcld.S of' :Jcro.r:~ c t:i."•m t.:i.r1g !:;he ~laws 9 
unplugged market·=:sizre lobs·t-2<E'~ w-ere ,ubfr.a:Ln€d .":',:'.CJL!l :s~,n:l.tbcn:"n 
Nova Scotia in Ma:r·~.~h and slhipp-t!d to r'SY.:o AntCc:!CCB\V,~<,, ~)!J.. Mar~h 27 
these were dl.vided ir1ta.> :fou.::' lot;~ o:r ~;oo B cJ..aw£J of" one 
lot were plugg~d yvi ttl ~,; ta n.da ;cd rm::ch1n·~?. ~·made one ~.n,c;t b? one= 
quarter inch b:trcn pl.ugs: o Tlle <C.: law~ o~ •ch.e r::e'~.:: •. ;n.d lot. were 
banded with one inch by :one-~half tnc:1 :m~c:u./."31 t'~tbbt~l:' bands of 
the type formerly used in Canada to a lim::!. ted extt:~nt :alrld. now 
used quite wide l;y· in Eu1:ope o The exten;.>or '~endrr)J.J:S of' the 
third lot were cut sc1 the lobst\Slrs ·.r,;ould, not !0}192'1 their claws o 

The fourth lot was untreated and ~l·E~rver.:l as a eo:~rt.1~"G<~-" All 
lobsters were tagged with se:r-ially numbfH'E·d 'rag;;:' o 

The four lots were stored separat9ly ln tenks of 
running sea wa tero EarC:h tank lliaS checked v l:sua ll:r E~.ac:h day 
and any dead lobsters examin.ed and rercorded, Onc<8 a week the 
tanks were drained and the lobster:s rerao~:?ed to provide more 
detailed informat:lon on injuri.es and mortalltiEH~o The lobsters 
were fed about once a wereko When the expertme·nt was terminated 
on August 8 after 133 days the pereent.age mort:aY5t:'..e::-i W'el"'e as 
f'ollowsg 

Plugg~d, 

54% 56% 

These re:sulttJ clBSt'.lY 5hti'f¥ 1\:~h(:: va'L1e .;t :1.na<:tJ.vating 
the claws and ind:i <,;ate t;::~a t plugged re1r· "t:.and.~ d Irob,;;tar,s m..1.:rvi ve 
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better than those with cut tendonso Bleeding r5 to 35 ceo) 
associated with the tendon cutting operation may he pa:rttally 
responsible for the higher mortelitieso The generally high 
mortalities in all lots are undoubtedly related to '\;he f:re= 
quent handling o 

Onl:V' one band and fou:r> pl·u.go:> we1i."8 :L0:.: ~~ :sl'i·)WL1g tht~'i:; 
both last well ft1r .four monthso Howe>;'l'-:Ji.''~ bo·ch b.::~~~d'~ and 
plugs were detericr:ath1g by the e~1d of th(•3: •<:u;:p\:=;xJment :snd 
could not be expe(.:ted to perform t~f'fl-:.;~,.en.t:t.v for mu.(;t; longero 
There was no indication th:tt cl:crws we1:'e :test as :st di:r:e<et l"e= 
sul t of any of the t:r·c;:~a tment;a; o 

For periods up to four months rubber·· bands :f.nact= 
ivate lobster claws as effectively as wooder~ plugso They do 
not damage the meat. and are ~~~cc:~ptable i:n ~11 -:m.AIJ.t::.·Je:s.o 
They are 9 however 9 sl:crwer" and morEl diffi.cult 'to apply and are 
probably more <e·ostly than plugs o F1o::- the'3t! :reasonz they are 
unlikely to become popular among ftshex'men unless a ;::;:l.mple 
method of applying them can be developedo 

Noo 6 

OXYGEN CONSUMP~J:iiON OF' THE LOBSTER 

To obtain :tnform.at:.ton ·Da,<:;i_c t~) .g.:~t ~:cJdB.;:''S :, .. ,,r;.::)it<s 
of surviv·al and behavi,::;uK"s, the ~·tudy of ox:vgc:1 ·upAi~m .:;;:(" 
lobsters was ~co:ntinftedo ~rhe re:s.t::.J:<cs a:s."e c~~ :.mwedJ_:s ;~18 pra-ct:l.cal 
importance for estimating oxygE>n :t.~equl:c·emt:.·na:~'i :H.\•.:'. rwid.ing capac= 
1 ties of commerc~:i~-:ll :stc~t.ag~3 urd t.s o 

Oxygen uptake in water· 

During the summers of 1957 End 1958 the o:;tygen uptake 
of lobsters was determined at approximate 5~Co intervals at 
acclimation temperatures ranging fli~om ) 0 to 2)°C o Average 
readings based on 9 to, 12 indivldtlal J.obster·s :e:re shown in 
Figure lo Oxygen uptake for lobster·s acclimated and tested at 
25°Co is double that for lob:sters acclimated and tested at 5'°Co 

Uptake in :relation to oxygen c•.:.mtE:n':: o:t the< water was· 
measured at approximate 5'"C o intervals at -91::;(':1:1.\nation temperatures 
ranging from 5° to 25°C o Average readingr3l based on eight indi v= 
idual lobsters exposed to decreasing le'vels ,.:;.f o:J~~ygen at each 
acclimation temperature are shown. in Figu:r."& .?:o Oxygen uptake 
increases with tempe:r'ature at all 1evel.s of o:'l:ygf.H! c.;·.Jrr\~ento At 
any one ternperature 9 a m.arked d;?.o.:::t"ease in ·:.:tptake occnn"s at oxygen 
levels lower than about 3 ::c~o/L The r·slat:tont;hlp i.s complex 
because uptake is dependent on content over the entire range of 
oxygen at high tempe:r-atures and is indepl?nde:nt of content at the 
higher levels of oxygen at lower temperature:so 

Sudden temperature changes have a prounounced effect 
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~ Figure 1 - Average oxygen uptake of lobsters in relation to 
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on oxygen uptakeo The uptake of lobsters acclimated to 
l3°Co and suddenly transferred to 5°Co water was twtce that 
of lobsters that had been acclimated to 5°C o before testing a 

Oxygen uptake in airo 

The oxygen uptake of 8 -r.p 12 indi vi:lua.1 ~.obsters 
in air was detei"mined at 5'°Co intervals at a<~climation and 
test temperatures ranging fl"'om 5° to 25°Co High relatj_ve 
humidity 9 between 85 and 100% 9 was maintained during the testso 
The results are shown in Figure 3o The uptake in air reaches 
a maximum value at 1010 to l2°C o )1 and approaches zeJt"O at 25°C o 
Uptake decreases at temperatures below 10 to l2°C o As shown 
in Figure 4 9 when uptake in air is presented as a percentage 
of uptake in water at corresponding temperatures 9 the greatest 
uptake in air (at 10 to l2°Co) is only about 57% of that in 
watero The percentage uptake is .35% at 5°Co 9 and 2% at 25°Co 
At moderately high temperatures 9 oxygen uptake will be insuff= 
icient and result in the death of lobsterso 

A sudden change in temperature has a pronounced effect 
on uptake in ai:ro Lobsters acclimated to l0°Co and held in 
air at 20°Co do not utilize oxygen and weaken :rapidlyo 

Water flows or aeration necessary to maintain high 
oxygen contents in corr.unercial storage units for lbre lobsters 
can be estimated from these results for variou:s loads and temp= 
eratureso 
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Summary of' RoDoLiskD s y•eport 
by DoWo McLeese 

TEMPERATURE ACCLIMATION IN THE LOBSTER 

Acclimation is known to have a marked effect on many 
aspects of the survival and behaviour of lobster~o A limited 
knowledge of temperature acclimation was obtained several years 
ago and the study was revived this su~~er to provide a thorough 
knowledge of acclimationo An understanding of acclj_mation 
rates involves a study of' changes in tolerance to high and low 
temperatures for upward and downward .changes in temperatureo 

Observations on gain and loss of heat tolerance for 
sudden temperature changes of about 5°Co upwards and downwards 
were made over the temperature range 8° to 25°Co Acclimation 
is judged to be complete when average survival time at a lethal 
high temperature becomes constanto 

As shown in the a~ccompanying figure acclimation up= 
wards from 8 o 5'°C o to l5°C o is complete in 18 days,) from 15° to 
20°Co in 8 days and from 20° to 25°Co in 5 dayso Upward ac= 
climation progresses most rapidly at the higher tempe:ratureso 
By adding acclimation times for two consecutive 5°Co jumps 9 
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Figure 1 = Gain of heat tolerance for lobsters acclimating 
to approximate 5'°C. increases in temperature 
over the range 8o 5'°C. to 25'°C o 
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acclimation for the total 10o='Go change fit"Oin 1..~} 0 't<C) 25''"'Go 9 
would be complete in 13 days o Our earl:ie:::· i!U(ii'~.<: i5howed 9 

however 9 that acclimation to a sudden ~ch.~~ :::'Yom l;Lr,o to 
23°C o required 22 days o This suggests that a(:c:lirnation 
proceeds faster in the ~arne general :range of tempeJC·atures 
in response to small rathei' than la:r·ge st:sp't1i0® ;,;~m;;perature 
increases o 

The resultt:l fo:::· downward <!H;;«:d::l.matJ.on f:"J''I\':.Ji.' <~-.he 
same temperature J.."'ange wer·e var,iable and f'l:ti' tt,e:t" wo:r!:t. l!S 
required befor-e definite C'onclusions may bt:: :..·eaci1e'io Further 
studies will cover :a wider Jtangl?: of temper,:::~tTt.:rerJ :for upward 
and downward temperatur·e changes and the :rates of 1.-)ss and 
gain of cold toleram:;<e, a 
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Summa r:y of Po A. o H:• l t 0 .s :··e f>\)l"'t 
by DoWaMcLeesre 

LIGHT=WEIGHT METHODS FOR. PACKING LIVE LOBS:tERS 

A demand for sui.table 11ght=weight methods .of 
packing live lobster~L~~ par1t1·cularly fozo rapid tlfan:sJpo:rt over 
long distances by ail" is steadily gr."owing o Twc, (':~)ntainers 9 
a cardboard container inl9lulated with al\.4ml;num i'IC"Jil :(Bathurst 
container) and a ~;:arcrt'Joard c.ax,ton wi "~h .:..=- ":'Y wo,vd. Jhay~~n.gs 
have proved ~uccessful for <:;omwer<t::dalco'Glt:ed sr·.~~ili[;t~l~·~.f:-;:s pr:ov:lded 
low temperatures are rnaint.a:tned" :O~p~nd~.ng ,.j·:, o~:t.;~iide temp~ 
eratures 9 up to 20 pound~ rof ice will main.t..a~tn 2nL:.-~?b1e ,-::.emp= 
eratures for 36 hour's in the Bath'~!.l~r"~~t lCOl~l.,..:.cdLnB:.: o 

Testg to deterJJd.n~ the ef'f'e<;f.:;:1.v~S~.i!.':'-:·~;~j o:t ~iL:~_,cm.~ 
amount~ of ice in wood :SJha-ving:s pack~ are <f~um;.iaJ.":L~.:.:J!d i:a the 
following tableo Room temperature rrve:raged 22~o5';;'<';o i"or 24 
hours and temperature :In the boxe:! was 12o5QCo when p<>:tckedo 

% 
Weight Final Tempo Weak 

ice Number of tempo :at incr'ease and Unmelted 
~<..::l::.;:b:;,,!ol.d)..__~l=o;:.b=s~t~e~r~s,~_-="2~~h~ 0 ICLJ=-"~~~-~"Q.~"~~=~\t~§})m~=i_g_L(%) 

10 
15 
20 

50 
50 
5'0 

19o2 
1/o2 
16o8 

6 " 0 { 

lto 7 
)+o{) 

18 -.. ~ 
J) 

f. 57 ·::J 

8 ~-o 

The larger quantities of ic:~e ;;.~e:&ulte,:': :J .. \:1, ;\)ma~i..ler 
temperature increases and smaller number;::. cf w.:k~~: :.utd. uead 
lobsters o However the iee was not (7ffet: ti ve :in kt:H~ping the 
boxes uniformly coolo A de:f':inite ~empeTatu::re gr"ad.ient f·i"Om top to 
bottom was evidento Uniform cooling and more efficient use of 
the ice could be obtain,ed by distributing t:1:lli'~ i{~EJ th:."'oughout the 
packages in small waterproof unitso 
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Relative insulation qualities of various materials 

To determine the re la ti ve insulating qualities of 
wood ... shavings 9 cu!''on sponge 9 vermiculite and styroli te beads 
for use as light=weight packing material for live lobsters 9 
10 lobsters were packed in each of four similar boxes each 
containing a different materiala The boxes 'W€:'1'8 packed at 
3°Co and stored at a room temperature of 20o5°Ca for 24 hours 
without iceo The temperature increase W<9S followedo The 
results are summarized as followsg 

Noo 
Final Tempo weak 

Density tempo at increase and 
Material -~~9..Y.>Lt::b1 24 hro °Co oc deag__ 

~ ~_. - ;:,_g._ 

Wood shavings 3 lbo 14 OZa 17o5 14a5 4 
Curon sponge 1 lbo 5 O.Zo I8aO l)oO 10 
Vermiculite g;;' lbo 5 OZo 18a2 1~'"' '"' g / ?at:: 
Styrolite beads 2 lbo 2 OZo 16oO 13o0 

~~ ~~~-

Temperature increase was the least with styrolite 
beads and approximately the same for the other three materialso 
In addition styrolite beads settled less during the holding 
period affording greater protection for the lobsters in the top 
layero 

Survival of lobsters was not expected to be sat!s= 
factory because of high temperatures du1~ing the testo However9 
survival in curon sponge was considerably less than in the other 
materialsa A second test 9 using 20 lobsters in cu~on sponge 
under similar test conditions resulted in 19 weak and dead 
lobsters a Curon 1 tself j_s not toxic to lobsters and the reason 
for the higher mortality is not understooda 

When expanded 9 styrolite beads form a solid light= 
weight material that is used as insulationa Two styrolite 
boxes with different wall thickness <t inch and 1 :inch) were 
tested using 35 and 33 lobsters respectivelyo The boxes were 
packed at 3°Co and stored at 20a5°Ca for 30 hourso Temperatures 
in these boxes remained ~-0 to 5°C a lower than in 8 similar pack 
without insulat:l.ona Percentage of weak and detid lobsters was 
high in this test because of high temperature 9 accumulation of 
C02 and decrease in 02 in the tightly sealed boxesa Accumul~ 
ation of C02 and decrease in 02 can be prevented by small air 
vents without seriously altering the insulation qualities of the 
styrolite boxo 

Cost\) density 9 ease of handling and lobster quality 
are important considerations for economical commeTcial use of 
the materialso Wood shavings and styrolite plastic in box 
form offer promising leads for future development in shipping 
techniques for Canadian lobsterso 

DoWo McLeese 
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PRELIMINARY OBSERVATIONS OF LOBSTER SURVIVAL IN AIR 

The live lobster trade has developed as such because 
lobsters will remain alive for several days :in ai.:r under cer= 
tain conditionso A study of the physiological needs and limit= 
ations imposed by a non=aquatic environment ,could lead to 
improved shipping conditions 9 thereby reducing losses and extend~ 
ing the safe shipping time o Some prelirr.dlnaJ.ry ob:ser';rations have 
provided promising leads for fuzcther worko 

Air respiration 

Oxygen uptake in ai~ is only 57% of uptake in water 
at l0°Co and the respiration rate declines until it is only 2% 
of that in water at 25°Co Weakening and d.eath in air . .nay be 
caused by the build up of an oxygen debto Some tests using 
sealed containers to compare survival in an oxygen atmosphere 
with survival of lobsters in air are surmnarized in the following 
table~ 

.Duration Condition 
Number of of test ,of C02 02 
lQbS!·!.i!J:S _ _T;r:ea :tmetl't- .. L~;lk"=-L==lo b s te r s ~~ .... " 

2 air at 20°Co 19 2 d@<ad 1 "l-
~-- "~ 19 

2 02 at 20°Co 19 2 ·vig,:~:rJu~ (.? 21+ 

1 air at 15"1C o 2:""' ..::; dead l 21 
1 air at 15°Co )tr.." 

.J' dead 2 J .. 8 
1 02 at 15'°Co 47 vigo:rou:::: 2 21+ 
1 02 at 15°Co ti-? ~igorou::; 6 21+ 

2 air at 15°Co 29 2 weak 3 18 
2 air + ascarite 

at ~· 5°C .IL 0 29 2 vigorous 0 17 
2 air + activated 

charcoal 9 15°Co 29 2 weak 
I 16 '+ 

2 02 at 15·oc o 29 2 vigo:rou:s 5 21+ 

Lobsters live longer in a sealed container without air 
renewal when exposed to an oxygen atmosphereo Accumulation of 
C02, as oxygen content i:s redwced9 ,contributes to weakening and 
death in ai:ro If CO? is removed chemi<e;:ally as it is produced 9 
lobsters can withstand: up to a 20% reduction in oxyg.;!n eo:ntent 9 
in airo In an oxygen atmo~:r_phere 9 gr:.:~dual ac,c:·mrralation of C02 
up to 5 o:r 6% does not weaken the lobsteJI"5 o<.renro a !1·?~,hou:r periodo 
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Survival in rela tJ.on to tempel"'a ture 

During fishing and packing .for shipment lobsters 
may be exposed to air temperatures higher or l.:)wer than the 
water temperatures where they had been li '\ring o The effect 
of short exposure to various air tempel'atures on survival is 
summarized in the foll~wing tableg 

Test 
Acclimated temperatures 

temper~tu:r~~oc~--~(§irli()C o) 

8=hour ex12osure 

10 
15 
20 
25 
10 

5'=hour exposy_r_9 

12 
12 
12 
12 

10 
1? 
20 
25' 
20 

12 
18 
19 
21 

Number of % 
Jobsters =~-~~d~~-------

8 0 
R ""' '·' 
8 0 
B 0 (100% weak) 
.a 100 

14· 17 
1"' ..... o 16 
ll 2'? 

'7 6o 1 

Lobsters acclimated. and tested at the same temper= 
atures remained vigorous far' 8 houl"s in air up to .20°Co All 
lobsters weakened in ail" at 25"'Co Lrhose ae·climated to l0°Ca 
and held in air at 2(:°C o d:1.ed within 8 houJros o Lobsters 
acclimated to l2'0 C:o and tested at air temperatures from 12° to 
21°C a for 5 hours showed hlghe:r mor-"Cal::. ties at the higher tem_p= 
eratures o 

These results suggest that best survival in air will 
occur at air temperatures not higher than the ac~limation 
temperature 9 and def:ini tely not higher than 20°C o On the 
basis of other observation£ temperatures lower <chan the acclim= 
ation temperatures are probably pre:t.-"erable especially for longer 
storageo 

It is planned t()• expand this work to es·i~ablish lethal 
levels and resistance times for lobster:s in relat:iJn to air 
composition and tempel"atureo 
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SHELLFISH INVESTIGATIONS 

The shellf:ish investigators are faced ·~.fi·th p,:;'oblems 
that are highly diversifiedo The scallop fishery on Georges 
Bank involves us i.n most of the problems that concern any fishery 
that is subject to international regulation" The wiomestic""~ 
inshore fisheries for scallops, clams~ quahaugs and. arwlld" . 
oysters create all the problems of conservation==,s1ze limits 9 gear 
regulations and fishing seasons.~~~that arise in domestic fisheries 
for other types of fisho The species just mentioned are occasion= 
ally or regularly eaten raw and are commoditie~ in_international 
tradeo Consequently they present us and the Department of 
Fisheries and the Department of National Health an.5. Welfare 9 who 
work with us, with public health problems 9 domestic and inter-g 
national (sewerage pollution and paralytic shellfish poison)o 
The oyster is the only commercial fish on our •:::oast that is 
cultured and culture involves a whole gamut 'Jf problems that are 
unique to that fishery" They require the operati.:)n of Jthis 
Station's only Sub=Station and involve us in many t;~.me=-:::onsuming 
housekeeping probl.emso Because there are nearly 1~500 oyster 
culturists on our coast who require advice and i.nfor·m.·:ltion from 
time to time, shellf'ish inve.stigators are consta~1tly being drawn 
into contacts with individual growers because many of our efforts 
are of direct concern to themo Ve are also in constant communica
tion with the Department of Fisheries which administers the oyster 
culture programs and with its Experimental Oyster Fal~s whose 
operators look to us for CO=·operatione 

Besides attending to these matters we c:cnduct explo:ra.~ 
tions for unused stocks of specle.s of shellfish t:h.at ar~ regularly 
exploited (bar clams) or for stocks of species thai; a:r.e not but 
could be exploited (ocean quahaugs)o Ve study diseases of shell
fish and fortunately have been able to combat one of them9 the 
Malpeque disease of oysterso We develop new types of fishing gear 
such as the mechanical shellfish harvestero ~e try to predict 
the effects of public works developments like causeways and tidal 
power dams on our fisheries" And we look for ways of increasing 
shellfish production by experimenting with exotic species that 
may be adaptable to our areaso To keep up~to=date in all these 
matters we must not only investigate~ we must also keep informed 
by reading extensively and by travele Last autumn the Program 
Head visited molluscan shellfish industrial and research centres 
in British Columbia and Washington Stateo 

These assignments are most demanding and it is under= 
standable that our investigators are very busy.. Ve are pleased to 
share our burdens now with Mro Ro Eo Drinnan, formerly engaged in 
shellfish research by the British Ministry of Agriculture() 
Fisheries and Food o This is the first time since 1946 whEm 
Dro Logie took charge of the Sub-Station9 that he has had an 
Assistant Scientist or Associate Scientist to assist him as his 
predecessors hade Ve are confident now in tackling the more deep
seated problems of the oyster industryo We are sorry fso say 
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good=bye to Dr0 Lo Mo Dickie who jolL~d t~1e gX'":;lJ.T:ld sr.i._ L1;:·estt~a-· 
tors last spring o For many years he h.as .bee::.;; ':i. ~.r':B:.l~!::.c:"l~ ~-~pport 
and inspiration to our group a:r ... d we hop0 _ rn:.~ :c-ta~::s;;,:·.:cJ"' ·w:.l.; ~ave 
a share of Dr o Dic;kie 1 s qualities,, We a.Lso hopoe :Jl<.i1.:. he w::.ll 
join us soon because we have beer:.. ;ihort·-hfm.ded ::tcr t,en months& 

The appendices which :f'olL:)w pai'tly J.i.ll.u:;·D:ra·~e how our 
efforts were distributed 'ln the year just past o Wie have also 
been active in investlgational projects not mentioned. in 
appendices ( e og "'1 green ~rab studies) and we hav.r:: :;::ontr:tbuted to 
the proceedings of~ 

(1) The International Convent. ion fer the Northv.re.st 
Atlantic Fisheries 

( 2) The International Pa.ssamaqut:.1ddy :li".:. ,sl:.i.t6.c:,.e:s Board 

(3) The InterdepartmentaJ. Shel1f:L~h Gcimro:1:r>c,e.8 'w21h'h 
has international relation;;:' 

(4) The National Shellf.isheries Assc .. ::1.a·~.to.n ,:·.'.S,ll&~1 

( 5) Department of F:l.sh.:::cies Ma:r1t::Lme A.rE!H Gon:f.\:< !' Ed'lCe 

of Protec~ion Officers 

(6) U~So Fish and ~ildlif'e SfH"vice Spe«:;;:l.al Conf"erance 
on East Coast Oys-ce:r Mcr'talitie::; 

( 7) Adv.isory Com.ml ttee on the Oy·ster Fishery in the 
Maritimes A:r.ea 

Most of these contri.butions ha·c·e stressed appl:i.ed 
aspects of our work but besides these we have (::ontl"ihuted to the 
literature by publishing paperJ3 on bo·ch acad(;,m:i.c a.nd immediately 
practical results of our work,, As f'urthe:r.< means of d.isseminating 
our results~ we have been intGrvlewed on :r,.. 1.r., JJJ:·:Jf!rams:, pJ:ees·~nted 
numerous radio addre:sses., hel1"i newspaper :U::l'c6~!"!i.t.fi.v6, ve"l:ted 
script f"or newspapers.;, addressed public met;;t;:Lng.'2' anci px·apa:t'(?JQ 
blue-print drawings of the mechanical st.el.i..!'':i.s}; h&nr.aste:co These 
last were executed by Mr" Ronald Greenia\tr of the mE,lntr-;:na:c~ce staff 
and have exclted much favourable (;omment among :r::rr.;~:;;},e.-ctive 
builderso 

We have ·~vorked hard and some of 'the tasks have not been 
pleasant or easy o But we do havE~ a .sat.isrying feeling of having 
effected some advances in knowledge 9 understanding and human 
relationships and of hav1.ng :improved physical standards of living 
in our fishing communities, 

J"" G" Medcof' 
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OYSTER DISEASE 

Mortalities in New Brunswi,c•;k and Nova Sco-cia continued 
in 1958n In all pre,v:fOti'Sly ·afficted~areas ·c."ys=te~,;s···:~(7r1t~nued _to 
die, although at lesser rates in some places" D1.sease 1.nvaded 
Caraquet Bay publi.c fishery late in 195[ and rea:~he(~ epidemic 
proportions in 195'8o . About 87% of the .t957 popu . .L.::rt:Lon of this 
bed is now deado On the north shore of Miramichi Bayg disease 
spread both east and west from the Neguac focus to e:t':l.<~ompass the 
Tabusintac and Oak Point bedso No accurate figures of mortality 
are available~ 'but both fisheries ceased to .func:·ir;;ion in 1958o 

Mortal1tx in_ central Malpeg11e B~ ·was h~a-l~i :Lr .. l95'6 and 
1957 on deep=water beds and light on shallower beds l'::.ea:" the mouth 
of Bentinck Coveo Previous studies were all based on drag samples 
but in 19 58 experimental lots were placed in tra~;rs on the beds for 
closer observationo Little Rock Bed was selected as typ1oa1 of' 
deep-water ground and Little Island Bed as represe:nti!:tg shallower 
bedso Separate trays on each bed contained (a) ab011"t. !.tOO oysters 
:rram the bed itself' (b) about 400 healthy young oysters from 
Conway Narrows o In· additio:n 1, a lot of 400 Li.ttle Island oysters 
was placed in a tray on Li ttl.e Rock" The rec1.proca1. tl"ansfer 
would have been dasi:rable 9 but was considered too :r:!..;:~kyo Observa= 
tions on surv1val 9 conditio~and growth commencbd ~Tune 6~ l9)Bo 
Results f'or the period up to September 27 appear .l.:rr the table 
below .. 

Area of -" Area0t-~~-% Surv·ivTng~t~~·--·~·-·~~·--··-·· ·---·--.-~-~:~~ 
_..:::o:.ar..=i:.cg..:=i.:::nt--.--~-..~:.R:.:::l:;;:;a::..::~:..,:;!t~m:.::e~n~tt:...· ~ ___ Sept ~2..~~8 _ . J~_:}tl.·~;.:~~:~~"7,.~~:t'Q!:lb 

Little Rock Little Rock 89 .. 0 Poe,. ;co Poor 
Conway Narrows I,ittle Rock 9'" 5 G:.:;oc!l Good ;:::., 
Little Island Little Rock 93.,7 Gr::;cd. Good 

Little Island Little Island 98o~ Got:ld Good 
Conway Narrows Little Island 97ol Goc·d Good 

- ~--...;.~~ 

Little Rock nattves hardly grew at all and had thin 
translucent m~atso All other lots grew well and had meats in good 
conditiono All lots on Little Rock Bed showed poorer survival than 
those on Little Island Bed? but~ since the poorest. t.i"i.:tl'"v·ival i.s still 
fairly good? these differences ar~ not significant yato The great= 
est mort ali ties on beds like L:l ttle Rock have o.z:cu.r<red o~'lH'·~winter 
and in the spring.. The experiment is continuing a:.nd we shall be 
on the watch for such changeso 

RehabilitatiQ:"1. t,ran.sf'ers o:f Pl'ince Edw·ar,J IalanC. !:•rood 
stock to affected mainland areas were ~onti:m:;,ed try .;be Depat-tment of 
Fisheries in 19 5'8" The program of' transfers Is now a Dcut 60;C 
completeo Sub=Sta.tion personnel have evaluated these for succ:e.ss 
where local controls were maintained (Table)a 
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Obviouslv sul"'f.ri··;rals have been strik1ng."L.y h:Lgher among 
transferred Prince"' Ed"W·ard Island oysters than among mainland 
natives, Conditions in 195'8 were good and Prince Ed~ward Island 
transplants grew well and spawned copiously and produced spat in 
some places, Mainland oysters grew poorly and spa:~rnad little 9 
i:f at all. 

The spat we caught could have arisen f:l:'om a:ny of three 
possible crosses~ {1) native x native; (2) nat:L'\.::; :;r. PsE .. :;: .. ; 
(3) PoE.L. x PoE.I.. On the basis of numbers of' pa::L'·ents and of 
their spawning conditlon9 the last of these is h21iieved to have 
predominated and t;o yield resistant spat" We sha.ll test their 
disease-resistance in 1959 and succeeding years~ Last year we 
caught a set only at Malaga;sh and tested it this yea1:-',. The last 
two entries in the table show no clear evidence that. they are 
resistanto Further data are necessary. 

% Survival 
Area of Area of Experiment to end of 

--~o~r~i~g=i~n~-----------q~l~c~em~e~n~t~----~c~omm==~en~c~··e~d~---1~ 1957 1958 

Shippegan, NoBo Shippegan~ N.B. Augo 89 1956 ~9o8 7o7 5ol 
East River, P,Eoi. Shippegan9 NGBo Augo Bs· 1956 9tL,6 80.5 76.3 
Shippegan, N.B.. Shippegan~ N'~B. .June 12') 195'? 3'?.5 loO 
Summerside 9 PoEoi. Shippegan~ N,B. .Tune l2q 195'7 86o9 81 .. 5 

*Shippegan, N.B. Shippegan, N .. B. May 16;.- 19:?8 32 .. 5 
Summerside~ PoE.I.. Shlppegan~, N .. B. May 26? j,95tl 96.2 

Neguac 9 N.Bo 
Bide:ford River:J 

PoE .. I .. 
Neguac, N .. B .. 
Summersidej PoEoio 

Hardwicke 9 N.B .. 
Bide:ford River., 

P.E .. I. 
Hardwicke, NeB .. 

-Summerside, P .. E .. I .. 

Mill Creek 9 N .. B. 
Bide:ford River~ 

PoEoie 
Mill Creek:~ N.B .. 
Summerside, PeEoi .. 

Malagash, N .. S .. 
East River~ PoEoi. 
Malagash, NoSo 
Summerside~ P .. E.Io 
Malagash, NoSo 

**Malagash, NoSo 

Neguacq N.B., 
Negua": 9 NoB. 
Neguac 9 N .. B .. 

Hardwicke 9 N .. Bo 

Hardwicke 9 N .. Bo 
Hardwicke~ NoB. 
Hardwicke 51 N .. B. 

Mill Creek:1 N .. Bo 

Mill Creek.; N.B .. 
Mill Creek~ N.B. 
Mill Creek~ NoB· .. 

Malagash~ 
Malagash~ 
Malagash, 
Malagash, 
Mala gash, 
Malagash" 

No So 
No So 
No So 
No So 
NoS" 
No So 

July 129 

July 12" 
?J,.: June ~ ,, 

June 2i+: 
J 

June 13s 

.Tune 4s 

.Tune 23s 
June 23~ 

July lln 

July 11~ 
May 22';! 
May 229 

1'9 h.' it4. 5 14o9 

; ~.._t' ..... __ , 98 ~· J & ..,.,, 89.0 : .. s 'j 86o2 
:.u~;~8 96 )+ ' . 
195'7 69.3 30.6 

lO!:i"? "'/ ,, 97o9 82 .. 8 
1958 65.7 
l958 92 .. 1 

l" ,,., 
i.j' t 75o2 24.7 

:195'7 99.5 95.0 
195'8 94.6 
1958 98.6 

--------·--~------~-------.~·--~-----~ 
* Two year olds. from a slightly different locath>n .. 

Not strictly comparable to other nativ·e Shippegan lots. 

** Separated native spat of 1957 year=classo 
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In Neguac Bay, Mlll Creek, and Malagash Basin the 
survival of' nativ·es from spring to freeze-up in 1958 approximated 
that of resistant Prince Edward Island stock transplanted in 195'8o 
This suggests that the epidemic has about run its course in these 
areaso 

Laborat~Q.rk on the pathogen continued, The 
technique of bleeding from the heart was greatly improvedo It · 
was possible to decide that blood of healthy oysters is bacteriol
ogically sterile on the media used, while that of diseased oysters 
exhibits a generalized bacteremiao There may be a bacterial 
pathogen but so far we can conclude only that healthy oysters have 
a good anti~bacterial defense which breaks down in this diseaseo 

The faeces of healthy and diseased oysters also differ 
both in their appearance and bacterial florao Furthel"' work is 
necessary to discover why& 

It will be recalled from 195'7 that a fungus was cultured 
with ease from diseased tissues placed in Rayrrs Mediumo Ve 
planned to study the morphology and identity of thls ~ungus in 
1958. No success whatever was achieved in culture in Ray~s or 
any other mycological mediumo We plan to continue looking for 
this fUngus next year because a similar or identical organism 
has been associated with recent outbreaks of oyster disease in the 
United Stateso 

No. 12 

Ro Ro Logie 
Eo Bo Henderson 
Vi.lhelmina van 

Walbeek 

OBSERVATIONS ON LARVAL DISTRIBUTION IN BIDEFORD RlYER 

In 195'8 a new effort was made to describe the distribu
tion of oyster larvae and its quantitative and qualitative 
variation with time and enviror~ental conditions in Bideford 
River.. An understanding of these would permit better predictions 
of spatfall, rational placing of spat collectors and is basic 
to any attempt at controlled spat production" 

The field work was carried out by Dro Wo Bo Stallworthy 
and Mr. So Eo Vasso Great numbers of plankton samples were 
collected by pumping water through silk nets simultaneously from 
a number of water levels~ at 3~foot intervals from ·top to 
bottom of the rivera These samples were taken frcm a boat running 
across a horizontal transect of the rivero The examination of 
the samples is still under wayo 

Because the investigation was new 9 much time was spent 
in d~vising equipment and procedures and in adjusting programs 
to f~t the problem as it revealed itself.. Sample=to=sample 
variations in abundance of larvae were so great as to demand more 
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intensive sampling than was carried outo Consequently few 
critical data are available especially for late=stage larvae 
which were least f~equent though of greatest interest in our 
investigatione Nevertheless~ some general conclusion appears" 

(1) Oyster larvae are not uniformly distributed but 
show both vertical and horizontal variation in 
their concentrationo 

(2) All age groups show the same distribution in any 
transect o This can be claimed with reasonable 
certainty for all but the latest stages. 

(3) There was no detectable change with tide in the 
vertical distribution of larvae. 

We can improve the sampling program and it is proposed 
to continue the work in 1959 and following yearso fhe problems 
involved are at the very core of the oyster industry. 

R~ Ee Drinnan 

No. 13 

SPAXFALL PREDICTION 

Last year the per cent dry weight of oyster meats dropped 
sharply after spawningo This year we investigated the possible 
utility of this relationship for spatfall predictiono Observa
tions were made on oysters from Bidef'ord River 9 P .. E"I.~ from 
Orangedale (Bras d 3 0r Lakes) and Malagash, N.So~ and f~om Shippegan, 
N.B. 

At Bideford samples of ten oysters from three areas were 
collected at 2-4 day intervals and the per cent dry weight of the 
meats obtained by weighing before and after drying at 100°Co The 
samples from other areas were less frequent but were treated in 
the same wayo 

There were many fluctuations in per cent dry weight of 
Bideford oysters but these were not consistently related to spawn
ing activity although often coincidento The same was true for 
the other areas studiedo The disparity between 1958 and 1957 
results may reside in differing spawning behaviour in the two 
yearso In 19.5'8 there was little indication of periods of spawning 
separated by periods in which none occurredo Rather a picture of 
a steady level of spawning over a long period emerged. 

Because observations on per cent dry weight cannot be 
depended on to detect spawning activity9 they cannot be used in 
predicting spatfall. · 

Prediction of spatfall at Bideford was carried out by 
the usual routine~-~determining the size=composition of larval 
populations, then extrapolating from modal sizes on known growth 
curves. 
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Larvae were first seen in plankton tows taken July 5 
when water temperature_ had exceeded 20°C ~ for some 5· days'~ after 
rising steadily from l4°Ca on June 16,_, More larvae were found 
in subsequent tows and we predicted a light_spatfa1l_ on or 
about July 27; a heavy set July 28 ·to August L) anot.ner peak 
August 12 to 14, and a light set August 24o 

To check the reliability of these predictions we made 
daily counts of spat settling on scallop (Placopecten) shells 
suspended at 2~.foot verti.cal intervals from the Sub·=Station wharf o 

There was a continuous spat:fall from July 23 to August 27 with 
peak intensity (50 spat/shell/day) July 29 to Aug~st. l8o This 
pattern corresponds very well with that observed at crther stations 
in the area (see Summary No. lit).. Predictions were precise and 
provided 17 days~ advance notice of major spatfali~ -. 

This yearu s close agreement between pr'edieted and 
observed spatfall should be viewed with caution. Predictions of 
intensity of spatfall an:: usually based on the o·bs3:t"''J"ed abundance 
of rather young larvaeo Vhole broods of larvae may pfJrish or 9 if 
they survive 9 they may settle with a so-far unp:redic ::.able patchy 
distribution .. 

Predictions .for other areas 9 based on ~.?..mlla~t· 9 though 
less intensive larval sampling~, were almost comp1.ete1.y unrelated to 
subsequently observed spatfallo This almost certainly reflects 
inadequate sampli.ngo Improvements can be suggested from what we 
learned this year about vertical and horizontal va.r:tations in 
larval abundance in Bideford Rb1ero 

No.llt 

SPATFALL STUDIES 

Ho E0 Drinnan 
Kathleen Blenkhorn 

Spat collecting stations ·were establisheo ·~~o dete:tmine 
the precision of spatfall predictions and to gain ir..f'orJJa·~;ion on 
behaviour and dist:r.·ibution of settl.ng larv·ae" Stations wt:re 
located ·along 3 transects in Bideford River and P&:ugilry :s Creek; 
coinciding with sections ±"rom which most plarJ..kton sampJ.es were 
obtainedo Positions of stations were selected to e,::,su~e adequate 
sampling of shallow and deep water .. 

Clean~ unifor-m=sized (4 ino diameter) scal:iop shells 
(Placopecten) weathered for l year were suspended at ;.:ollection 
stations concave surface downwards, in a vertical series at l=foot 
intervals from high water level to the river bottom, 'l'hese 
shells were changed at Jc· or 4.·6 ·day intervals" drj_ed in air and 
stored for examination when t.ime permitted, The J'"esults are 
still being assessede 

Spat :t'irst appeared July 21 to 24~ and appreciable 
numbers were first caught Jilly 29 to August 1.. Snatfall rose 
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sharply to a maximum August 5 ~ de<: lin:l!:~g s:u)W l.y un:;il August l7 o 

Shells exposed August 20 to September ) <.:;aug hi; some :Spat., shovling 
that late-season sets do occur0 

Many spat on July 29 to August l (..'Ol:i.ectors were dead 
when brought in~ leaving empty~; t:ranslucerrr:: she2 . ..Ls po.J.(: yellow., 
green in colour o 'fhes.e had grov:n l.ittl.•3 ox' nc,t . .:,,t, :1:~.:. i:.:!. the 
first 1 to 4 days of thei.r spat l1feo Thi~;; EH".1''~.y mcrt&l:i.t:r 
contirlUed throughout the spat fall period,) App!"O.XLmr:t.tely 9% of the 
spat examined were dead but in .some samples 907~. 

Close study of records for Paugh" .s Creek ~:;-::;at; ions shows 
that mortalities were greatest (90%) in the 1nshore shallows and 
least (<20%) in offshore po.sJ.tions (depths up to J.O ft., 1 " There 
are records for thJs area from former years . of' r:lG:~ .. ; .. ::o._:_t;ies 
immediately after settlement and of poor post-se.:.;t~te::n.r::nt gr·owth 
followed by late-season mort ali tyu Obviously vle a:ce dealing here 
with a major industrial problem that should be betce:t• U!lderstood, 

Several shells ·~v-e:r·e examined on both su:r·tacss to discover 
preferences by setting oyster 1ar•Taeo Outer conqex :;u::'faces deeply 
ridged and dark in colour \vhi•:h. faced upwards in O'-'.:':' tests presented 
a marked contrast with the smooth~ wh:!.te 1 5.nneX' ~r;:u~:{C'tce which faced 
downwards o Approximately ?O% of the cateh v1as i-.akeD. o:r.\ the upper 
sur .face and 30% on the lower 0 'W'nen uppe:t:'' and :..ower su.:rfaces are 
identical<? larvae generally show preference J:'CJ~t· :; .. J,,.re:,"· 6:..1.-r."f'aces .. 
These observations :shovr that the surfc.\(:.;;; text1:..:ce "'· .. s ,.) regulates the 
effie iency of cultch,=·~·a fact that is o.ft.•.s.n Oii'e~;·~: ucks•:. o 

This yea.t.r s spat fall stu.d:Les 1;h;:'o\v Dti·~~ :.~JgJri:; ~)n the 
Problems Of '"'om·nl""!,~""l··al ,.,.o·l·l··a·•·il-·lor\ Ol'"" ~p·a''" l·-·.,. 1"·": . .._'"·,·pc'~od +o ~ ¥ J , • \bl • ...,,.. '"'' U.1 ~ ... ~ _ toJ • \.• o v , :,. .(.J..!.. .. ,.J J ..., ~.,.. v 

continue the work i.n 1959, 

So Eo Vass 

No .. l5 

SPATFALL ON COMMERCIAL COLLECTORS 

Spatfall in 1958 ·fJas better· than avera.g6 7 all thlngs 
consideredo Results of observations are summa:r-:.:.~zed :i_n the 
accompanying table.. No counts were made on Sh:lppegan and 
Orangedale collectors bec:ause the spat were separate;d early to 
provide stock for di.sease~resistance studi.e.s~ 

In spite of heavy dtsease mortalit.ies o~'' natt;;e parent 
stocks at Shippegan, N .. Bo~ and l'1alagash, NoS,, there it/a,:;. some 
spat fall in both areas o This J.s attributable' to spavrr:.ings by 
introduced, disease-resistant stocks from Prince Edv.rard Island 
in 1957 and 1958o 

For the third year i.n succession Free1and,, P0Eoio~ 
collectors bore some very large spat indicating undetected early 
spa'\<rnings o The superior quality of early-caught spat w·arrant:s 
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closer observation of this area in 1959o It may assume an 
important place in spat collection programs conducted by the 
Department's Experimental Oyster Farm at Ellersliao 

Netherlands oyster culturists make extensive use of 
mussel shells as cultch by spreading them on the bottom 
immediately before spatfalls.. In 1956 and 1957 this technique 
gave poor returns at Ellerslie apparently because of heavy 
silting. The 1958 success with mussel shells held off the 
bottom in slings is heartening because some of our growers who 
cannot or will not prepare egg-case filler collectors may be 
persuaded to use mussel shell. 

Spat caught on mussel shells in Bideford River in 1957 
and planted on the bottom in Conway Narrows have gr~Nn well this 
year but the problem of how to handle them to p~oduce single 
oysters remains to be solved. 

Spatfall on Egg-Case Filler and Mussel-Shall Collectors 

Catch 
.Lo=-c~a~t~io~n~--------D~a~t~e~----~<N~o~~~s~p~a~t~L~f~i~l~l~e~rL) _____________ ~=m;ar~k~s~----

Shippegan, N.B. 

Malagash, N.S. 
Orangedale, N.S .. 

P.E.I. Areas 

Freeland 

Paugh's Creek 

Bideford River 

Oct. 23 

Aug. ll.f. 

Sept. 23 

Aug. 8 
Sept. 23 
..Tan .. 13(1959) 

Aug. 14 
Sept. 23 

Jan. 13(1959) 

ligh·c 

25 to 882 
light 

183 

262 

305,000 
2~4-50 
2,570 

7,620 
194-88 

1,588 

Spat separated before 
coun.ts could be made. 
Highly variable. 
Spat separated before 
counts could be made. 
Collectors badly fouled. 

Diameter 2 to 15 mm. 
Mode 9 mm. 
Diameter up to l.f.O mm. 
Mode 12 mm. 

Diameter L 10 mm. 

Mode O.Lf-5 mm. 
Diameter 2 to 15 mm. 
Mode 7 mm. 
Diameter ~10 mm. 

Mussel Shells held in chicken wire and fishBet!ing sling! 

Sept. 13 
Oct. 14 
Octo 22 

12/shell 
11/shell 
6/shell 

Diameter 4 to 8 mm. 
Apparently some frost 
damage. 

,_...;..__,mu ___ .. ~• ... ---·----·---~---

Ro E. Drinnan 
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LABORATORY GR<MrrH AND MORTALITY OF SPAT 

A knowledge of factors affectlng spat survi7al an¢! 
growth is desirable in any. spat-~produ:~u.on .P:"Ogl"'uiT n Our sp~c~al 
need for it became qui.te clear from cosel·v·c.ncJ.ons on ~.:.ommerc1.al. 
spat collectors :tn the e,arly . .Part; of th~ . .J,9 1]8 :s-ea;;; on., G:r·owtb and 
survival appeared poor ~See Sununary No e l.if) o 

To obtain some measure of these u.r .. der conditions approx
imating those in the field? spat were held in la·ooratory tanks 
supplied continuously with sea ,_~rate:ro This al.lcrJJed assessment of 
mortality and of growth of" individua:i. spat., ·I'o get .stock for 
observation, scallop (Pl?.£.QP.,~~Q) she1.~..s we:r·e St.S}.Jt~:1ded f:r>om the 
station wharf for the 2'+=hour pe:r.lod o.f August 7 , Fr.n.:t3' days after 
setting 9 25 surviving spat on each of' eight sht:dls '!J¥ere randomly 
selected and numberedo By :starting obserc.;ations on the fourth day 
111e avoided the early mortali.ty whi,ch had been obsarv.ad in the 
field. Starting earlier W'OUld have. necessitated the handling of 
very large numbers of spato 

The spat were examined and me::.s·u:r·ed aT; in:ce:r·yals of 
approximately seven days ua.ti1 Oc·.cobe:r 2it o Th(::! L:g1a•e shows 
mortality (calculated from all the spat); mean size (calculated 
from the 38 surv.ivors to October 24-)" and tank te:rr.peratures through
out the period., 

The mortality :rate was relatJ..veLy (~on::<ca::d~ :from ~~he 3rd 
to the 25th day after setting w-~.th a ruax:J.m.U:J.i. o·~~·cvJ,:;.~;.~•.:: the lith and 
18th .. 

The average growth rate of survlvcrs i:nt::i:eased up to the 
27th day and thereafter declined unt:il growth ceased in October. 
The range in the sizes of these spat, all of the same ageq 
increased enormously as the experiment progressed o They were 
approximately the same size on August '7 but on Oc·cober 2lr the 
smallest and largest measured lG5 and 8e7 mm~ 

Tank temperat·tlres were generally above 20°C. until the 
25th day when they began a steady decline~ This cha.nge was 
coincident with cessation of mortal:Ity and reduc't;:l.on in growth 
rate., Growth ceased in the region of 12°Ce 

These studies suggest lJ.nes along which further investi
gation should be di.rected~ The vast individual 'tl'ar:tat:tcL: j.n. 
growth during ~he first sea,;;;on raises many que:::r:;.:c:::.ts about patterns 
of growth at all ages that.; have the greatest impm~':Gance in oy3ter 
culture o The growth study should be com·; lnued" '.fh-:~ mortdli"'cv 
pattern is equally mysterious" Such f"a-:!·to.rs a;;, -..:,:Jncentration" of' 
possible .foods must be considered as SUl"'V·ival fa(<;c,r·s t.n future 
worko 
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! 

------r 
Sept. 

---t 
Oct .• 

Tank temperature and mo:L··~c.1i"l;y .::tnd &;:•i.)l-;tb. 
of laborato:ry~r~ea.red oyste:r> spa·l:; -· 
Ellerslie, P.E.I.~ 19,8. 
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No. 17 
ECOLOGICAL SURVEY OF THE COWAY NARRO.:v/S 

OYSTER BEDDING AREA 

The Conway Narrows experimental E:rea :,::c,::-r.sists of' about 
175' acres at the northwestern end of the shal:Low J.ag~·.:m sheltered 
by the barrier bar ·wh:t·r;h extends between Malpeque ~~net Cascu~peque 
Bays" Plantings of spring~threshed oyst:er spac n1aU1~ there J.n 
May of' 195'3 and again in May of' 1956 by the Depa:r"·r:.nrent "Yf: Fisheries 
were extraordinarily successf.·u1 in producing high qua2.ity oysters 
f'or bedding on leasesr During the past season the area was 
studied to determine i·ts characteristics 9 ·to :f'acd.ltt&te finding 
similar areas~ and to assess the requ.irements f'or f~L,tU1"e studyo 

The st-udy area was closed to picking to p:..:'e;;ent any 
disturbance of the remaining natural and expe.rimenta.~ stocks of 
oysters. It- is being set aside as an experimental I"E:Se!'Ve by 
the Department of Fisheries to develop methods o.f oy.i:iter culture 
appropriate for the area .. 

Hydrographic Con~!~ 

The water :i.s shallow" about 1 ft ~ to 2 ? deep at 
MoLoT o ~ and the tidal flu:e:tuation is siLall (about J2 ft. at spring 
tides)s As a result of this the water temperature !s generally 
closer to air tempera--cure than the water ln ·i:'r.te guL~:· outside the 
barrier baro The wa:cer -w·arms quickly in S'i.U1li.gi.:!:;:; t~mperatures 
of 21-24°C., were common .during .Juiy and Allgr.r~~t., 'j 0X.'Y l1.ttle 
direct information l.s yet available about winte:t."' .:;ondJ.tions; :tee 
is said to be slow· i.n f'oi"'Ding and to be relati vei~' ·:;h~.n but there 
may be great var.iation from year to yearo Winter ':.onditions are 
being observed this year~ The salinity is almos-t ld.entical with 
that of' adjacent gulf waters (approximately 27~) and varies 
closely with ito Currents are slow 9 the fastest obSEJ!"'(led being 
about one-hal.f m.p .. ho in the middle of the lagoon 6ul.''iilg ebb tide .. 
They are slower near the shores and at the bottomo 

The soil is sandy and relatively free f:r:om silt. More 
than 85~ of' the sediment is ~9medium or fine sandn (\~entworth 
grade scale) and les.s than 5'% ''silt and clay11 o Samples of' the 
top 6 inches of soil were taken in the expe.riment.al area and in 
some of' the similar areas ·being explored" Sieve an'sd.y$~Js have 
been made on some samples" A..'1 analysis oi" soil "'cez~•:i.re at the 
site of' the 1956 plan.ting is given belowo 



Particle 
diameter range 

Above 4 mm .. 
2~4 
1~2 

0.5'-1 
0 .25=0. 5' 
0.125-0.25' 
0.062-0.125 
Below 0 .. 062 

,Name o:f grad~ 

pebbles 
granules 
very coarse sand 
coarse sand 
medium sand 
.fine sand 
very fine sand 
silt and clay 
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0 {occasional) 

Penetrometer readings were made to describe the firmness 
of the floor of the lagoon~ The readings are of dmt"atfu1 value 
because of technical difficulties in ~he use of the pe~etrometer. 
A pressure of 2 to 3 lb., was required to d1•·ive a 1 r~m • ..:: flat disc 
5 em. into the bottom.. Small local variations o~,~~u.r:red but 
generally firmness was uniform" The bottom here had properties 
similar to those of the shorew·ard eelgrass fringa of the beach 
at the Biological SubwStati.on at Ellerslle o The bot.t.om sedim.ents 
there showed the same textt;;.ral distribution as WC4S cbse:.:"\'red ten 
years earlier (1948). 

Vegetation 

There is a light general coverl.ng of ae~grass (Zostera 
marina) over the areao The density is val~iable~ :r:rom C~·)·o shoots 
per 625 cm.,2. The aver~ge density over the exper-:~men:~a:l. ar-ea was 
about 400 shoots per m.~.. The plants are short and narrow·--leaved; 
the mean height of the longe.st leat of the plants sal!!.pled v.ras 
11 em .. ~ and each individual shoot had about f":i.ve lea\'es at any 
one time during the summer.. Thi.:s light cover o.-r· shor·t eelgrass 
plants is probably_ important i.n mainta1r1ing 'the stability of the 
bottom in spite of wave and tee action; the silt load in the water 
is not sufficient to develop a muddy bottom amongst the eelgrass 
plantso 

Algae encountered on the bottom. wares Cha..atomorpha 
linum, Cladophora, ~t.ero1I!QrPha 9 Ul;ll ~,, (gree!lalgae); 
Chorda .:filYm~ ~.Qesm~ 11 Fucu§.~J St:IJ.QQ.hQ.ra and §Iilla~cg,t..r,:k!hl§h 
(brown algae;; CElramium:t (red alga}., ·· Fucus and ,Q,{?.or~ occurring 
attached to large ro~ks 9 were rare. 

Potential Predators or Qgm~~~~to~ 

Small starf'ish'i: up to 2t ino in diameter.') v.rere present 
but relatively scarceo F'rom two transects across the lagoon 
(each about Oo5 m. by 500 m.,) I would estimate the population of 
starfish to be 0.08 starfish/m .. 2. Starfish were considered unable 
to live successfUlly at high temperatures and it had been hoped that 
this area would remain f'ree from them. The starfish found here 
survived the warm temperatures (2'+°C'") ~ and larger healthy starfish 
of 4 to 5 in~ diameter were f"ound feeding on mussels growing or1 
pilings at the Biological Sub=Station at water temperatures of 
22°C.. Starfish may well be a potential problem here .. 
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The following animals of pos s1.ble :.mJK·!.' :;o .. tK'>d also 
occurred: the rock ::.rabs, ,q,anc~ 1rrQ;r:§.l:!.a&; s:: t~~pe ... "' '2.:1.mpe·c ~, 
Crepidula .fornicata.J common mussel 9 .Mill~ .. ~t.sl.1~-1J.1?,~ and moon-· 
shell~ Polynices ~os .. _Other co~mon .9nim.aLs oh.seJ:-J·~d wer7 
eels flounders 9 razor (; La.ms '! perl'Winkle3 and va.r:;, c1.:.:::. spec J.es 
of s~ails~ OnB of the marked characteristics ot ~ne &rea 1s 
the relative scarcity of shellfish and yet the ex~:;~11en~ quality 
of the few oysters presen~o 

Exploration 

Transplants of 19 56 oysters and of 1.9 5'8 spat ·were made 
to two new areas in the experimental reserve to test its general 
suitability for rearing young oysters.. Addi t iona:L a:r·eas in 
Conway Narrows lagoon and ln the lagoon be·cween. Le:nn.ox Island 
and the barrier bar· were exami.ned and appea:rf2!d su1 .. tat<~..r3., Tr~ns= 
plants were made to two promising locat io:1:> ~:.:n Con~.;·e:;r hal"::~:ow·s 
lagoon several miles di.stant from the .study a:r'eHs Actempts to 
catch oyster spat on colleet;ors in -che study ar'ea ·we:r'~ ·r..ns·,.lccess-
ful .. 

Recommendations 

More i.nformat J.on sb.culd be obta_tTJed .i':~·cm. ~:1~yd.:: ographic 
conditions~ surv-j.val of oysters~) size of predator popu.;.c:·.tions 9 
fertility~ and winter' conditions.. Tests should be made to discover 
the best techniques for utilizing the area for the p::"G-duction of 
seed or bedding oysters o New areas shou:t.d be s~:l'ught by looking 
for similar conditlons and then by test::ng wJtb -~:rar.;splanted spat 
and oysters. 

No. 18 

INTRODUCTION OF THE EUROPEAN OYSTER 

This year observations on surv-i<~·ors of i;,b.e 195'7 i.ntz•oduc~ 
tion of European oysters ( Ostrea edulis) f'rom North Va].es 'tv ere 
continued and a second testlet wasbrought ove:r:'., 

Winter survival of' the oysterd imported ln ;;:;he spring of 
1957 (App .. 19 9 1957 Repto) tvas tested in Sam Or:r Pond and Oak Bay. 
Although both areas freeze over duri.ng winter~ water temperatures 
at depths greater than three i'eet remai.n at or abov·e 0°C. 'be·~ause 
of tidal exchange with Passamaquoddy Bayo Survival in Sam Orr 
Pond was 100% and in Oak Bay zero~ The Oak Bay mortality is 
attributed to a January thaw ·whii~h reduced ,salinities to below the 
tolerance limit o The excellent su.rvi.val in Sam Orr Pond shows 
that in our waters Eurcpean oysters can. star.~.d long ex:pcsure to 
zero, or near-zero temperatures 0 i.f sal.initi.es N~ma.i.I:•. high. 

Although growth was less thi.s summe:r" -:~ondi.tions of 
meats and shell shape Improved and there ~,.yas a, h8avy spawning. 
Last year these oysters tended to be th:l.n and :3-ruz,:u_,,m_eat(~d, their 
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shells were fragile and flat and they were 'too you:r1g to spawno 
The spawners this year released their larvae August 1 to 12o From 
August 5 to 12 there was no tidal exchange in the pond and 
conditions were optimal for larval retentiono Nevertheless, the 
larvae grew little and disappeared soon after releas~~, They seem 
to have died., There was heavy :flushing of the pond by high tides 
beginning on August 1~ and no larvae were found thereafter. 
Collectors set out soon after the larvae first appeared caught no 
spat. Chances for a set would have been better with a larger 
population of spawnerso Apparently the pond did not afford 
satisfactory conditions for larval development this yeaT. 

A second shipment of 5,000 two~year=old Vel:sh oysters 
from the British Ministry of Agriculture:) Fisheries and Food 
arrived by air freight in April 1958" These oystel'i::) f'ared much 
better than those sent by steamer in .June 195'1 o '!.'be surri·;,.,al after 
a month was 5'0% as ~sompared with 5% last yeal'o Dl''o Narshall Laird 
of the Institute of Parasitology examined some o:f' ';h,e dying 
animals. Protozoans he found in them may 'be dirs,::;·,,;ly or.· indirectly 
responsible for the losses., The oysters were placed in ~ire
bottom trays in Sam Orr Pond where growth during the summer was 
excellent. Average diameter increased from lt to 3 Jnches 9 the 
same as last year. In late summer two samples were ~•hipped to 
Ellerslie, P.Eoi.. One lot was placed in laboratory aquaria and 
the other in a tray submerged in Bideford Rtvero They grew well 
until November with little mortality., The purpose o!.' this transfer 
was twofold o Ve want to knOW' whether this species c~n stand 
lengthy exposure to sub~",zero water temperatures whicb. are character~ 
istic of Gulf of Sto Lawrence oyster inlets~ and whether they are 
susceptible to the Malpeque disease. The answers to these: questions 
will tell us if and in what areas European oyste:r's ,~ar:t be grt)Wn. on 
this coast. We plan to retu.l"n these oysters to S~~ ~ Andrews next 
year before they spawn" These tests were planned f'o:::' last year 
but survivors of the 1957 importation were too .fe\lf. ~rhis delayed 
parts of our program by a year. Another lot was transplanted in 
mid-autumn to the lower part of Oak Bay where it i3 most saline. 
It is hoped that these will tare better than similar 195'? transferso 

We plan to test 1Sam Orr Pond for larval S'll:."vival again 
in 19$9 and we hope to discover the cause of failures. Pending 
results of tests for Malpeque disease resistance 5 '\\l'e shall also 
look for better areas where large~scale importations may be 
planted in 1960 if this proves desirableo Fo:r these purposes we 
plan to obtain another test lot of young oysters from Wales next 
spring. 

Joan Eo Mortimer 
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Noo 19 
SAL'.r'dATER PONDS FOR SHELLFISH CULTURE 

In 1957 we studied Sam Orr Pond to determine its suit
ability for shellfish culture and described its unusual physio
graphic·' faunal and floral characteristics (App" 18 9 ~:..957).. In 
1958 we studied its hydrography and its broods of shellfish 
larvaeo Circulation 71 tidal characteristics~ and flushing rates 
regulate the success of broods throughout their pelagic lifen 

Accurate records of all tides entering the pond were 
obtained .from a recording tide gauge and temperature and salinity 
records were carefully spaced to permit their correla~ion with 
tide gauge records.. Special hydrographic observat-ions during 
complete tidal cycles (flood and ebb) were made v/he.D. t:J.des were 
in the neap, intermediate and spring phases 3 +. o di.s;.:~cni'eT.' ~;ircula~ 
tion patterns. 

Temperatures are highest at neap periods !khen ·there is 
a pronounced vertical gradient. This practica:l~/ c1:·.~~;~ppears at; 
spring tides a Fresh water 9 discharged into the :f'OX.LG. ·r:.y a small 
brook, does not penetrate more than 2 feet below the, surface where 
a distinct halocli.ne is frequent;ly observed" 

The history of broods o.f larvae of shipwo:t:·Tns ~ ('Teredo 
navalis), as well as of European oysters was followed carefully in 
1958.. Neither species is found in the plankton of' surrounding 
areas. Broods were completely flushed out of the pond by "tides 
exceeding the sill level by It feet and broods 'were signif'icantly 
depleted by tides that exceeded the sill level by ,:~:nJ.y 1 :foot .. 

Efficient culture of' lamellibranchs in the pond would 
seem to require a dam at the sill to prevent flushing and to 
"bottle up" larvae until after they grow to spatting size. Before 
considering any construction it is important to discover whether 
the pond is a suitable environment .for larval grovrth and s·urvival .. 
A critical determining factor is the supply o.f plarJJc~.::;n on cwhich 
larvae .feed" Gross features of the plankton appear fl,·om net tows 
made this summero Diatoms are rare but dinoflagella.te populations 
showing vertical stratification., are frequently dense.., For- next 
summer we plan to study productivity and nutrition in the pond<) 
and in particular to determine the concentration of nu.~flagellates" 
available to the larvae as food.. This is o.f fundamental importance 
in assessing Sam Orr Pond as an area for shellfish •::l:_lture.. W!e 
shall continue small=scale observations at Oak Bay for comparisonso 

Joan Eo Mortimer 
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Noe 20 

DAMAGE TO SOF'T=SHELL CLAM STOCKS BY ESCALATOR DICiGER 

Occasional observations on flats where our mechanized 
digger has been operated have indi,:.::ated that it. doe;s llttl~ damage 
to those clams in its path whi·ch are too small ·t:o br:: t'la:rken:;ed.. But 
this conclusion was too vague to serve as a basis for o.d·vice to 
the Department of Fisheries on the wisdom of legalizing the use of 
this type of digger.. In 195'8 9 therefore 9 ,,le attempted a precise 
measure of the damage it does. 

The work was .. done ~t Clam Harbour·5: N .. S. ~, "tlSi.ng clams 
ranging in size from lt to 1~· inches :in length.o ll'o.r." J~dentifi.ca"" 
tion their shells wel~e all marked wlth Vo:g~:r ~ :;;;~ :Lilk o ~::he macillne 
was set to dig at the ~commerc.ial .. ~fishing depth of 15 inc.;hes cG'ld. 
otherwise run as if it were being operated in c:o::nmez':;lal f'ishi::"lge 
The test was carried out in three stages. 

In the first stage the marked clams werti! k.tlled in 
formalin to prevent them from burying themselves after they passed 
through the machine" Groups of these were then re.leased in the 
digging scoop when the machine was in :full operation at high tide 
on a flat tha.t is exposed at low tideo Most of the clams sif·ced 
through the mesh of the escalator belt and d:t'opped back to the 
bottom without ever comi.ng to the surface of the watel"'o About one
third of them passed on up the belt and d:t'opped off the end into the 
watero At the next low ti.de we recovered" on the average<) 90% of 
the clams that were released in each group and we mapped the pattern 
of their scattering mrer the beach in relation to the1 point of 
releaseo Most were in the track left by the d:igge:ro We also 
counted the numbers ·with broken shells. Soms ·were damaged 1 seem~~ 
ingly in the conveyor systemo 'rhs w~n'k ·was easy b~t~a:1se the digger 
obviously buried very few and because those it did not bury could 
not dig in and were plain to seeo 

In the second stage of the test 'l marked'.) f'orm~lin~,kill.ed 
clams were planted in plots on the intertidal bea·bh at low tide. 
They were set out uniformly at 9 per square foot and at ff:normal vo 
depths in the soil. At the next hi.gh tide the escalator digger. was 
run through each plot and at the following low tide the damage to 
the clams and their scatter patterns were worked out as bef'ore. 
The recoveries were again ·very high, Apparently some clams are 
damaged by the lip of the scoop as it moves through the soil and 
before they enter the conveyor systeme 

In the third stage~ li.ving';) marked clams ·were planted 
as in the second stage and the digger was passed through the plots 
at the next high tide" When the .f.lats were visited at the next 
low tide~ a few clams ,were found on the surface and thav all had 
broken shells, By probing and digglng in the softened soil in the 
digger track we were able to find almost a.1l the clams tne digger 
had displaced. These had already du.g back into the soil and 
appeared none the worse for thel.r experiencE:., Agai.n we mc1pped 
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their scatter patterns and got counts of damaged and undamaged 
clams. The shells of several of those counted as damaged seem to 
have been broken by the probing and digging .. 

Some of our results are summarized in the accompanying 
table: 

Results of digging trials with escalator-type digger 
-------~.......,;;a;;,n;:.:;d:..· ..;;m::;,;a=r~~clams --··-

"Killed~r clams HKilledu clams 
Recovered released i.n planted 

J.llive clams 
pJ.anted 

_____ tht2,11 dug clams digging s~oo~~----------~t~h~e~n.~d~u~g __ _ 

% found in 
digger track 87 90 98 

% broken 2 .. 5 6 

(1) 

(2) 

(3) 

·------·---------------------------~~--------~ 

The results indicate that: 

The escalator digger buries very few of the small 
clams it disturbs (less than 10%) and those it does 
·bury are close to the surface where they are not 
likely to smothei', 

Almost all the under~sized clams the escalato;: digger 
disturbs are returned to the track"' the gr.ocund from 
which they were dug 9 and most of them W\~:t'e C.eposited 
within 5'0 feet of the very spot in which thE('{ were 
living bet"'ore distu.rbanceo · 

Of those that are retarned, approximately t1-% are too 
severely damaged to be able to dig back into the soil 
and will die. More than 90% are not serlously affected 
by the digger .. 

It is to be admitted that relatively small and isolated 
areas were involved in these tests o But it will be rEmalled that 
in similarly small areas we found digging with ordinary (;lam forks 
is highly destructive of the small clams left behind in the soil 
--40 to 60% o:f the stock is killedo From this 1.t seems 11~. that .. 
we could realize heavier yields of soft-shell clams from our flats 
if we harvested them with escalator diggers than if we continued 
to harvest them with conventional hand tools. 

J, s. MacPhail 
Jo C. Medcof 
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Noo. 21 

STUDY OF GEORGES BANK SCALLOP FISHERY 

Since 1952 annual landings of scallop ma:a;;:;;; from Georges 
Bank have increased rapidly to new high levels so t~1a"r::. this 
fishery is now economic~ally the most valuable of al1 L!~heries in 
ICNAF Subarea 5o United States landings rose from abol~"C 12 oO 
million pounds in 1952 to over l8o0 million in 1955 ana. have 
remained at about this level since. Canadian landings were less 
than Oo3 million pounds annually before 1952~ but reached about 
2o 5' million in 195'8o · Increases apparently result i"rom increased 
scallop fishing effort 7 rather than from heavier landings by 
individual boats, and industry has become concerned that the 
heavier fishing may lead to r~overfishing'9 of its .:.·esou.l .. Ceo 
Because of the international character of the fisher·y.. scientists 
of ICNAF countries have been asked to CO·=Operate 1.n a study of the 
status and prospects of the fisheryo Specifically: they have been 
asked to judge the mer'l.ts of an increase in mesh size o:': scallop 
dredges as a measure to ensure ~ontinuation or even inereases in 
the present high landingsu 

Canadian boats fish primarily on s~allcr stcoks on 
eastern Georges'j to the southeast of those fished mcst hemrily 
by the United States" Our studies have been chiei'l'y -directed to 
the fishery in the former loca.lityo In co~,ope:ra;~io:n 'wir.h 
scientists of the United States Flsh and 'Wildlif'e Service~ records 
of catch and fishing effort are b~ing collected., and saa trips are 
made to provide a basis for abundance and mortality studteso 

Preliminary results indi<:;ate that there are remarkable 
differences in the density a.nd size distribution c:t' scallops from 
bed to bedo These differences show up in records of catch per 
haul gathered during sea trips, but not in I"ecord of wharf land~ 
ingso Landings show relatively little variation apparently 
because with present abundance 9 the fishing power of ·che ,tessels 
keeps the shucking facilities saturated most of the timt5 and 
higher catches result. in higher discards" Di.fferences in landing 
from one boat to another are therefore principally the :r·esul t of 
differences in the shucking power? and in the si.zes of scallops 
saved from the catcho 

In areas of the highest catch., the mean selection size 
was about 100 mmo shell height while in areas of' smallez· total 
catch') the selection size dropped to 95 mmo The selet\;tion range 
was narrow in areas where large scallops predominate: 0 hut wide in 
areas where there were larger numbers of small scallops~ some of 
which were included in landingso This flexibility in tmll·~size 
seems to be an important factor in cushioning landi.r1gs agai.nst 
major effects of variations in density and abundance (;,f scallops .. 

These data indicate that mesho•Si2;e could oe i:r-.creased 
considerably above the 3=inch inside diame-cer currently used 
(mean selection size about 72 mm.,) without seriou.sly a.f"fecting 
present landingso However~ the long=o"terro benef·: .. t of ::.mc:h a 
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change depends upon improving the su~ival among r;:mc~~::. '3':!':l.lops 
released from capture o Data on surv~val among ;:;he Cl:.s,:;arcts are 
scanty but present indications are that it is rela\;Lrely high 9 

and pr~bably little affected by the handling. and 9Xf!•.:Jsure they 
receiveo There is"' f'urthermore., no good est~mate ot ,-::tlrrent 
fishing mortality rates o The long-term ad·vantages ci increasing 
mesh size are therefore open to questiono 

Increasing mesh size would probably decrease the 
amount of trash accumulated in drags and increases ·~;heir 
effie iency as was shown for the Digby area ( AppenC.J.x 26 ~~ Annual 
Report for 1952). S1.wh increased efficiency migrrit :Lmpro"'v~e 
landings in periods of scarcity of scallops~ when landings would 
not be limited by shucking power to the extent that they are nowo 
However, before recommending an increase in mesh size we should 
weigh possible long=term benefits., against the di:sa::rvantages of 
reducing the flexibility in fl.shermen us choice of v.rhat sizes are 
worth shucking, 

No, 22 

l.·o H. Dickie 

HYDROGRAPHY AND MASS MORTALITIES OF SCALLOPS 
IN THE GULF OF STo LAWRENCE 

Analysis of a series of experiments designGd to describe 
the giant scallop~s tolerance of high water temperatura was 
completed in 1958o Hi.gh temperatures are directly lethalo Upper 
lethal temperatures are raised by about lo7°Co pa:r dny 'by acclima~ 
tion to high temperatures 9 but loss cf the state of a:::~limat:ion to 
high temperatures is very· slow· 9 requiring more than :.~a days in 
tanks and possibly as much as 3 months in nature, 'r.here appears 
to be a seasonal change in susceptability to high temperatures; 
upper lethal temperatures were lower in summer tna:n in wintero 
Minimum upper lethal temperatures were theoreticall:y 1t3o8°C .. for 
scallops in summer condition'9 and 20°Co for sca::i..lcp:::' 2.n ·winter 
condition, although actual upper lethals are pro't&b~:y never less 
than 20°C .. because loss of high temperature acc:Limat:ion is so slow. 
Maximum upper lethals ranged from 23 .. 5°Co to 25' .. .3'=>~0 for scallops 
in summer and winter condltion respectively$ 

Within the zone of thermal tolerance suddG.n increases 
or decreases in temperature may arrest scallop -acti·lH;y o After 
exposure to increased temperatures 9 recovery of normal activity 
was rapid but after exposure to sudden decreases in temperature~ 
recovery was very slow o The debility resulting from. ~udden 
temperature changes within the zone of thermal tolerance seems 
great enough to increase their susceptibility to p:~:•edatorso 
Sudden temperature changes within the zone of toJerance may there
fore be indirectly "lethal"o 

Records for the Gulf of St o Lawrence show that water 
temperature changes whi.ch can kill scallops dir·ect1y o:~ indirectly 
may occur frequently in areas where mass mort a:;.:! ti~;s have been 
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observed" Furthermore, hyd:cographie phenomE=Jr..a \{hi ·:·h <%ln pr':>duce 
such sudden changes i.n the vlc lnJty on scallop beds·:: have been 
described. However~ there are no direct obse:;:va'ti-)ns c.f' 
temperatures on scallop beds at times when m~~~r: tl'o~cca~~:tles have 
taken placee Records of' mortalities and of hyd:t'ogl~a:!)1n;:; 
conditions are being compiled to assess tl:le relathe importance 
of temperature changes that are ( l) dlrectly l~::tha1; ( 2) 
debilitating and indirectly lethal., 

No .. 23 

EXPLORATIONS FOR OGEAN QUAHAUGS 
IN NORTHUMBERLAND STRiGT 

L o ~L, Dickie 

Ocean q·uar··la''gs (AI'"'+·1·'''' .~.·.···.·:·.·r·"1 '""'a· 1 "'T·~ ·v;~d··~·,·tt ..;1-"s·t·""··i·but~ f...4 o:..,.,. t..#..- .. <.,....•':1. nr..~ .. -:..C:ll..~ • .t."oo4--,\t"" , ot._- , .J..-. -··"'I '-t.~ .. ,.:L 

ed in moderately deep Nort·h· At-ia'i1t'I::!"o'~T'a'teX:s" bw.: ffi'IV ;.1Z ·· ou.r people 
have ever seen the:m and none are m11rk•~ted :;_rl. Canad.s.e Reports of 
:fishermen and a one<~day search for them lvlth :fmp:rCi\r:i.sed gear in 
November 1956 convinced u.s that they W€n·e abundant at depths of 
12 to 20 f'athoms in the eastei"n entranc:.; to Northumberland St:r'ait e 

The bottom seemed too hard to br? fished w:tth c< \.~on·-tentional non
hydraulic quah.aug dredge, But. t:he qual::. t·;;r o:f the :;;.a:;c.11 ·w·as hlgh 
and samples submitted were apprcr1ed by one f':Lr'm ·\\rhie;;};. ordinarily 
uses bay quahaugs Q.1ezs..~HSI:.:l~ m.~n;rau.~.:t.k@) :tn :i.ts product::>., 

This year v:e orga.n.lzed. and superF'\;·~!.S(:-,d a .s:yst:.(~mati.c.~ 
explorati.on and trial fishing for tl·rt:s ~:?p€:\.'ies l:~na:nca1 hy the 
Industrial Development Ser'ii·ice of the De:pa:rtment of F"~!..sheries .. 
A 65-f'oot dragger9 M/V .P!!~l.e_..l!!ri~. (F:r·anc::.Ls D:Yu.z;:ette"' .~kipper) was 
chartered for the month of August ar:.d eq:llpped .~t:l:t;h a long Island= 
type hydraulic dredge~ 300 f·eet of (I+ t.n.o d.:iameter) prsssure hose 9 
300 feet of manila tow rope (5 ino circumference) and the pump= 
motor assembly capable of delivering ?50 gallons o.f ~vatt'H" per 
minute at 40 pounds pressure per square j_:rK.~_h bor .. cowed f~'om ou:t" 
mechanical clam dtgger 3 M/B C~'il?.!:.!!~" Mr .. E.aJ:·J.. Du:;:'~~er:t 1 ex1gaged 
as a technician by the Department of F:J.she:-;it:::!!. ~, -;.-;-as :immediately 
responsible for the worko 

A hydraulic dredge has a series of wate:r:· jets at its 
forward endo These do the actual digging and wash shellfish into 
the body o:f the dredge which follows along in the tr·e:n.:::h cut by 
the jets,. For the first f'ew days of oper'-atlon we were accompanied 
by Mr e Clifford Varin of the FJ.re Island Sea Clam Company~ Long 
Island, N,Y" He has had long experience in rigging &nd operating 
hydraulic dredges and taught us very qu.1,ck1:y how to use our gear. 
We found good fishing off Cape Beare; PeE,.I., ln 1? fathoms, 

To start wtth we compared catcb.es made irA a. long series 
of hauls in this area over a buoyed c:ou.rse t.J.sin.g r~.::>mbinations of 
different boat speeds~, pump pressur-es" volumes of w~rter: delivered 
to the dredge noz.zles and di.ffe.rent d:igg:U1g··depth adjustments of 
the dredge o The animals are shallo'W bu.:r:t',)tvers for :~·~: was 
unnecessary to dig deepe.r ":;.han 4 or :::· lnches -~o gt;;·;;; good e:a't~;hes 
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of' undamaged quahaugso The boat had to be operated at very low 
speeds (about 1 mile per hour) or it pulled the dredge out of its 
furrow and caught nothing., With these settings ca1;.:;hes rose 
steadily from practically nothing~ to an average of 4 bushels per 
10-minute haul~ as water pressures and volumes were increased from 
low values to the limi.ts of the capacity of our pump:lng system. 
From the relationship worked out, it appeared that our catches 
could be doubled by ralsing the capacity to 15> 5'00 gallons per 
minute at 100 pounds pressureo Pumps of this capacity are 
regularly in use in the United States f'or fishing bar clams. 

A full dayns fishlng of'f Cape Bear s:i.mulating commercial 
operations yielded us 75 bus11els which should pel"Dlit profitable 
operations with prices for shellfish at present levels. 

Ve took many fishermen~ fish dealers and. :tlsh processors 
out with us to demonstrate this method of fish.i::lg w ·,OJ.i'<::>.'r is new to 
our coast.--· This left us only a little time t:J expJ.oJ:e other areas. 
We found few ocean quahaugs off Pictou Island;; N.So But we towed 
over only a small part of vast unexplored areas ~.z;~ this region 
that would seem from charts to be suitable habJ.tsts for the species. 
Ve found none off Mer:tgomish and none off Cape Geo:c·g(~., N. S.. But 
we did make catches of 1 bushel. per tow in Livingstone Cove~ N.S. 9 
on soft bottomo In this area we tested a New Bedforci>"type (non
hydraulic) quahaug dredge.. It fished as well ~s the Long Island 
hydraulic dredge here bu-c when we tried it on hard ·bottom it 
caught only about a third as much as the Long Island dredge and 
broke the shells of .. one=thi:rd of' its cat~h.. (See f1.gure 0) 

Last autumn we assisted one operator- 9 ·v.rho accompanied 
us on several of our demonstration cruises 9 to rig c:.nd operate 
similar gear off Cape Bearo He was able to take up to 90 bushels 
a day. We hope a fishery for ocean quahaugs w:li.l de·velop .. 

No.2~ 

J.. S. f.1acPhail 
J' .. C., Medcof' 
Ea Dur,kee 

SHELLFISH AND P .1\SS.A.MAQUODDY PCliER DEVEI,QPMJ!;r-;r 

Damming for power would alter habitats of shellt'ish 
living inside Passamaquoddy Bay in many ways~ The most important 
would be: 

(1) Reduction in tldal ampl:ituda 9 
(2) Reduction in flushing rate~ 
(3) Increase :l.n summer wate:r temperaturef;.:. 

The extents of these changes have been for~o.;ast by 
engineers and hydrographers o . And we have been a.s~:ed to predict 

9 on the basis of thei.r forecasts;~ just how stocks of: eommercially
important shellfish would be af'fected .. 
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Shipwol11!§, (~_ .nsve.11,@) are ~H~:t o~di~J.~r':.:~y ::a ted as 
shellfish but they are bbraJ.ve molluscs Wl:Cn p Lal'.J:i.:;;o:cu.c .1.arvae .. 
It is not generally known that they o·ccur here ·ou~~ ·we i:'ound them 
in two inlets tributary to Passamaquoddyo They spawn at 15°Co 
Vith the expected increase in summer tempen~:tu.res they would 
quickly spread from present fo•.<3:i and b,ecome "!'ht:mdar.ri: ·l;~rou.ghout 
the Bay.. Reduced flushing would ret.e.J.n the J.ar'V&E: L'l -che Bay 
and favour abundanceo EconomicaLLy they would <rc.:i.ckly become 
the most important mollusc in the area, All wooden strw~tures 
exposed to sea water would require regular and expensive 
protection against themo 

Clams (~ arenaria) are the most important shellfish 
now marketed from the Bay o This summer we stud led their vertical 
distribution on tide flats 9 plotted bea1;.h com~ours~1 t>Ji·ch assistance 
from Mr .. A.o J, Johnstone 9 and made forecasts o Damming t-Jculd 
completely submerge present clam beds and .slimi:i."late -~he clam 
fishery until such time as young clams -~ould establisi1 themselves 
at higher levels in a new and much smaller interti.dal zoneo The 
area that WOUld be suitable for them 'W'OU.ld be about cmer~eighth 
the size of the present stocked area" An.j i.t would take 4- to 
6 years for clams to settle and grow to marke·cab: ... G .si.ze in the new 
bed., It would probably be 10 years "before 'they vlere suff1ci.ently 
abundant to harvest o When h.arve:sted tf.tey would p::.-·oOably yield 
$6~000 per year instead of $l.r5:JOOO ·wJ::tich is the 1ong .. ":;erm average. 
Changes in temperature and flushing rates vTould h<:tve m:tnor effects 
on the populationsG 

Scallop_£ (PlaCQI/..§.91~ .:m~~l.(ffi§.) v.rould be favoured by 
reductions in flushing and increases J.n vtater tempex·.:rtur.e.. The 
larvae should develop faster so that f'ewer should be swept out of 
the Bay before they gre·w to settli.ng size .. 

European oysters (Qst~ egu1is) should find temperatures 
favourable for reproduction and grovTth after damrrdng, They spawn 
at l5°C .. and it is too cold for them now·., We are not sure 9 how
ever, that they will establish thernse:lves on this r:oast. 

The natiY.fL.oyster (Qras1i_Q~ :zit:.sintc_a) would probably 
find the water too cool even after- damming,, ThE:!y· spaw-n at 20°C. 

Qther mQ].lu§£§_ (eog., 1 the deep"~water cl&m~ I.Q.ldia) 
living in the Bay are preyed upon by haddock and thus have an 
indirect economic importance e It is difficult to .say b.c111 this 
mixed group would react to changese 

Jo C~ Medcof 
Baz'oara Shaw 



Groundfish research 

Statistics and sampling 

Cod growth in tanks 

GROUNDFISH S~WARIES 

Magdalen Islands cod tagging 

Gulf cod survey 

Selection studies on Gulf cod 

Plaice studies 

Haddock tagging 

Haddock survey 

Haddock discards 

Selection and chafing gear studies 

Assessing effects of the Georges Bank mesh regulation 

A new role for study boats in assessing effects of mesh 
regulation 

Effects of mistakes in age determination on mortality estimates 

Porrocaecum infestation in cod in captivity 

Incidence of nematodes in crustaceans from the Bras d'Or Lakes 
in 1958 
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GROUNDFISH RESEARCH 

Total landings of groundfish from ·waters contiguous to 
the Canadian Atlantic coast have now reached. two billiol'l. pounds. 
Canada takes more than one billion pounds~ a catch which is 
shared equally by Newfoundland with the other Atlanti~ provinces. 
On the Canadian Atlantic coast~ the landed value of groundfish 
is about half that of all marine species. 

The potential for increased total profits is the 
primary interest of the groun.dfish investigation. The various 
research projects are directed toward different aspects of this 
goal: 

1. Increased landi~so During the past 25 years, groundfish 
landings in Canada ~xcluding Newfoundland) have increased 
fairly steadily by some 300 million pounds. Greater landings 
are anticipated. For each major stock of the important ground
fish species, we are studying optimum size for first capture and 
optimum fishing intensity, as background for making best use of 
the resources available. Effects of changes in fishing practices, 
such as different gears and larger mesh sizes 9 are being assessed. 
Density-dependent effects on recruitment, growth,and mortalities 
are of current interest. 

2. Reduced risk. Predictions of fluctuations ln abundance are 
useful in reducing the risk involved in fishing operations. 
Tagging programs are helping to clarify seasonal variations in 
concentrations of fish. Survey projects are prov.iding knowledge 
of the strength of pre=recruit year-classes as a basis for 
making short-term predictions of changes in abundance. Corre
lations with hydrographic factors permit longe:r-term predictions, 
associated with climatic changes. 

3. Increased efficienCYe As landings increase 9 abundance of 
groundfish decreases. Costs of fishing have increased more 
rapidly than price of fish. Fishing for groundfish must compete 
with other progressive j_ndustries o For all of these reasons 
profitable fishing requires the most efficient methods avail
able. During 1958 we have continued to assist the Development 
Service and Provi.ncial Fisheries Offices with commercial trials 
of methods explored by the Station. Danish seining 9 pair 
trawling, gill netting, power-dory longlin.ing ~i and Norwegian 
jigging all received attention. In otter trawling 9 the advan
tages of manila over cotton, large meshes over sma11 9 and loose 
chafing gear over tight, were exploredo A trip on a large 
French otter trawler provided useful information on mora 
efficient trawling methodsG Trial and error exploration of 
known fishing methods appears to ba reaching the point of 
diminishing returnse Further progress in this field will 
require research in gear technology and fish behaviouro 
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4. Increased .m:...!£Q.o Attractive fish produc-r;s of hi.gh qua.l:tty 
lead to high demand and increased priceso Eliminat:.ion of :t'ish 
parasites is one method of increasing profits fJ:·om groun.df:tsh ... 
Life~history studies of' the troublesome l"ound wo:rm,) por.r.:?';;_aeclJJl! 
decipiens, were completed during 1958.. Experimental ~ontrol of 
this parasite 9 by killing seals 9 has been recommended. 

Progress in these fields of research has been 
accelerated by co=ordination with other agenc:tes. Statistics 
have been improved by working closely with the Economics Service 
of the Department of Fishel"'ies and the Bureau of' Statistics. 
Industry has been most helpful in providing log records 9 recovered 
tags, and accommodation for personnel at f'Lsh plants and at sea. 
Close liaison was maintained with neighbouring groundfish research 
groups at Sto Johr1°s~ Grand River 9 and Woods Hole.. Participation. 
in the research and management program of the Int~:~:z-national 
Commission for the Northwest Atlantic Fishe:.t-ies has bro,aden.ed our 
understanding of groundfish reso·urces 9 and total p:roduc cion from 
the ICNAF Area has increased substantially .. 

No., 26 

STATISTICS AND SAMPLING 

Six members of the groun.dfi.sh staff arre 
collect and compile data on commercial landingso 
catch statistics and sample landings for size and 
sition .. 

Wo R., Martin 

employed to 
They collect 
age compo-

Statistics of area fished~ gea:r fishec~ and fi.shing 
effort are collec·ted by means of log books and i;:1terwiews fL·om 
the mobile fleeto At the Halifax statistics off:ice these :records 
are combined with purchase-slip stat1stics 9 collected by the 
Department of Fisheries~ on trip cards.. The (~ards .:~.re of 
Kwiksort-Pegbar design to facilitate ana.lyseso During 1958 9 
data on the 1957 cards were transferred to IBM ca:rds by the 
Bureau of Statistics in order to explore the adva.ntages of 
further mechanization .. 

These records are used to provide an annual statistics 
report to ICNAF, and detailed. catch and effort data for the 
principal populations of each major g:roundfish specieso 

Recent trends in landings are shown in Figure lo 
Total groundfish landings on the Canadian Atlantic coast 
(excluding Newfoundland) have increased from 480 million pou.nds 9 
rotmd ~ fresh we:ight, in 1952 to 585' million ln 1957 o Most of 
the increase is attributable to a larger otter trawl fleet 9 
which now takes about half the total groundfish landings o ·The 
increased landings have been taken f'rom Nov·a SGotia:n grou.nds 
and the Gulf of St., Lawrence, rather than from the more distant 
Grand Bankso 
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aroundfish 

The recent upw:ard t:ren.d is part ci.' a l'~ng>=·cex·m increase 
in groundfish landings o In 1933 the total catch was only 25·0 
million pounds 11 less than half current landings o Mu.:h. of the 
increase resulted from the greater importa:;:1ee of ct -.~t~li:' trawlers. 
In 1933 most groundfish were t:s.ken by hook and. J.:l?:lt·> 9 .smd otter 
trawl landings were .less than ~?0 m11li.on JK<rOJ.cl.;: o ::.;y }_ c;6? otter 
trawl landings were 285' milllon pou:nd2i ~ aoout !:"calf the totE:.l 
groundfish catcho :rhis: 0onv(=:r~;ion f'!"rO:m Ilne f'i.shi.ng ·"":.(:, otter 
trawling changed the r~~la ti v·e 1mportan:!e of s-pe·~- lEL"I landed o In 
1933 the groundfish catch was largely cod.. By 195?9 a:.thou.gh 
cod landings had i.r:r,creased., they accmmted for v:o.ly half the 
groundfish landings o Haddock 9 plaice, redfish 9 h<?.lihut, and 
pollock were the other important speciesc 

Increasing exploitation has been 'a~'com!)an::e:t 'by de
creasing catch per tL."li t of efi'ort of g:~omxdfi:-::h o :':n ·~hi2: 1lulf of 
St .. Lawrence 9 f'or examples- cod '·~a.t;c:hEH1' ':Jy ~rGl.Ol.:i.C·e v~ class 
draggers have declined from about 40 to atout 2J ·~;housand pounds 
per weeko Similar·ly, red:fi:sh catches by Ia:r"ge ~:J~;te:r trawlers 
have dropped below 2 t;housand pounds per t10t1.:C of d·cagg1.:ng, and 
these vessels have extended their range ot ope:rat;:l\':lns to 
Hamil ton Inlet Bank~ oi'f' 1a.hrado~l' 9 i:n ora ex· to mc;.:l.nta:tn pro
fitable fishinge 

Increased landings he.v•s also bf.H::>n asso~·~:.ated with 
smaller and younger fi<Bh l;n cornmer·cial la::1d:Lng;:~ o S'::eek cod 
(over 10 lb.) no longer ~;;::mt:.rihute subst ... a.nti.al:~y to landings o 

The average size of cod :in d:raggel" land:lngg from the ~outhwestern 
Gulf of Sto Lawrence dropp~)d to 3o8 polE1ds {5'9.8 CITe) :ln 1958, 
the lowest point since smaLl. draggers we:re int:r'oduced to the Gulf 
fishery in 1947.. In 1958 the domlna.nt age~,grr..rup ·wa.s 5 years,_ and 
less than 15% of the cod landed by draggei''S we:re ~~"d/'3~::" than ~ 
years (Fig.. 2) o 

in 1958 .. 
measured ... 
measured. 

Sampling of the major groundf':tsh species was continued 
About 19 thousand cod and 26 thousand !:1addock we:re 

Otoliths were taken. from one fifth of tb~ fish 

Seasonal and geog:raph:te val'iatior.s in the age compo= 
Sition Of 1958 Co.::~ ·1 ando~rlg"' "'''' "'""'··d f' .... om o·-·'"'o.l' -tt·1··1~ ··J-,:· ~,-'1'. .. u. ..L~ ~ .. ..L to:> 11 lwA.~ ..1. ~a -· .... . ,,~ ~ .. -hi t i J.'h•·~~ o 

Condon, are shown :i.n Figure 2. Th~ 19Lt9 and t::hf; 195<-:.·<iS year
classes have been dominant on Nova ,S(lOt :1.a grmJJJ.d;~ 9 ttH::l! 1950 
and 1953 year~classes in the southerJJ. Gu::.f l">f St .. 1awrenc~ o 

Throughout most of the yea:r 9 the various cod. fi.:;OeJ.>:\..ss in ICNAF 
Subarea 4 depend rnairuy- on small~ ~ro1mg, :Um.,-'1at';.:r.e '3-~c. o Older, 
mature cod are taken f:z om s pawni.ng r;.on:~ent:ra:tion2. during the 
first quarter of the yearo 

These statistics and sampling d.ata. o:n c~vm.-rnercda:L 
landings form the basis for- assessment of the stat;us of the 
groundfish fisheries.. MrG Sulli.van is in charge of the 
statistical work~ and r~'G Fitzgerald controls the sampling 
program. Messrs .. Fraser of Lunenburg 9 MacPherson of' Sydney, 



Groundfish 

and Thurber of Halifax carry ot:t.t most of ·t;he f .Lei.;. pr'•:.gr'<J.mo 
Mrs. DeLong assists wlth the ::;omp:ilation c,.:f s·ta.t:! . ..:,;t;:'·.·:!:;.~ a<:; 
Halifaxo 

Noo 27 

COD GROWTH IN TANKS 

Experimentation on the cont:r·oll.ed. feeding of cod 
(Ann. Rept. 1957·=58 9 Nc1o 37) was terminated en September 4 9 
1958, with the accumulation or. 5i+ weeks of continuous records o 

A preliminary analysis of the data was made ·by ex·t:.ra.cting 
fi f 1 5" k ' . f f' d' .. . +- h . th gures or a year '· 2 wee .. s j o. ee :1ng an~1 grow·'· . J.n . ree 
tanks of la:r'ge=size a:nd th:ree tanks oi.' srnal.1=sizs ;::;c.d o 

In order to separate food :r"equ:LX'\"'Y.JJ.e;;:r,:;:; f;?r growth 
from food requirements for maintena.i1C'i:?~ orH~ t~ml:C t:;ach of large 
and small fish was kePt on. ratJ.o.ns that 11:.2.::u:rta:Lned :~hem .~ct .~ 
constant weight o Figures e.x.t:rapo.:tated f:rc:m. Lfj weelr..;:; of data. 
showed that for the· large=s3.ze (~od 48 0 5 OUXl(; ::;.~~ of f:rc.z:en 9 whole 
herring were required to keap the:::r wetght :sort2ta.:nt fer the 
year o The i.n.i tially ;smalle:(' (:;od t•.sed ;+l o :5' O'tll:l(..e~~ foT mai.n.te:nance 
during the same periodo 

An examinatton of grvwth data f:r·om 'the ot;he:.r ·~~anks 
showed that increases in length and weJ.ght were greater for cod 
fed maximum amounts than ff::lT' · trmse on intermediate :r.s.t.tons (see 
following table).. Differences weJJ."e more :w.Jticea)le j'.n weight 
than in length measuremfJnts o lt was a:Lgo e·v'lde::rr; 'Chat at both 
feeding rates, the ratio, of c g:r·Dwttl in WE;::igh·~ +:o J:t.~~;.t;ia.l weight 
was greater for the sma.LL'"'SJ.zs groups ,:,I <.:,x1 o 

Average growth o.f cod a.nd use of food d.ttri:ng 
----~--2!l§ . ..Y~:_ in £..?Jtti\ri·t~y ~--~~~~~··-··" 

Rate of Initial ~ G'~~, F·oQd Ji'ood t'o::rr: :~·ooa t"o:r Gonvers o 

=-f~e~e..;:d-=i=n'-Qg.___.:s.izt-:l ___ L_t_·h_o __ w_t_;_.,_ ~ C:llfJ..l:I~l!-~L}llE:~int~f\QllC. c')_,_ ;~~-ow~tlLJ..::::a:..:::c..:::t:..:::o.:.r_ 

Ozo I:no 0"'' i!<o Oz o 02~ 0 Oz. 

Maximum Lgeo "'~6 f1 4.,3 .~6 2' 106 .. 7 1~8 .. 5 58o2 ~.2 t::. .. ( c 0 ', 

Maximum Smo 15 .. 7 5.,6 24o6 96 .. t::; 4'~ ·' 55oO 2.2 ' ,/ 
,( fi ~) 

Inter~ 
mediate Lge" 26.4 4.,0 l6oO 87o3 , e .. ~ 4·) ,;:; 38o8 2.4 

Inter-
mediate Sm .. 15 .. 8 3·5 l3o3 69.,0 l+l o5 27o5 2 .. 1 

. ~ :;u,-y.s.,~-,..=------~-~·~~. ·~. ~---~~· 

By subtrac:ti.ng estimated mainten<:u1ce :rat:Lons :~:rom 
amounts of food r.~onsumed 9 :t:n.rerage quru:~'c:i:ti.(~~~ ~~f food <-lsed fo:t" 
growth of individuals in each of the four tanks we:ee ::::e.lculated. 
These figures were then divided by mean. g:.'owth in WE-light to give 
eo~version factors from food waight to f1sh welgh·t., The table 



shows that these factors W<SLre very simlia.r fox· ''i&:r:y::.:ng combin·= 
at ions of sizes of fish and feeding rates.., Bot:n :,_.;u:ge: a:c1 small 
cod on maximum rations co:mr.;.;:rted food u.sed for- growth at the 
rate of 2.2 ounces of herring weight to 1 ounce of cr.)d weight o 

Fish on intermediate rations showed a slightly ponre:r conversion 
in large than in small cod., In general.,. w•e may state that 
conversion factors for cod mak:.tng intermediate to maximum 
growth range from 2 el to 2 oLt em a diet mad€; up e::;ccl us i vely of' 
whole herring o 

A ., 0 ., Kot..U.er 
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MAGDALEN ISLANDS COD 'r ~.t"TGTNG 

Results of cod tagging at; the tBag,"5.aitm I~1.:~ ... nds i'o:~· 
the combined years of 195'7 and 1958 ha'7E: yt:~1d::±ct ~jeu J1.nt·o!'cr 
mation on cod stocks in the Gulf of St .. 1aw:r.·enc,~., 'Tagging data 
for the period up to Decerr1ber 31 .• 1958 ~· tJ.~\1'(.~ be~m processed by 
the use of Kwiksort cards which provide :sw:\.ft a~·~~c:c~:::6 t;c; data 
on movements, growth.,and mort<:,::i..::..t .. iei5d~ 

In late .July and early- A.llgust 1 'Jf57 9 Co .:r ~ 'Bayers tagged 
1,201 cod from the Mo V o h.~~~~.ie.G 'rhe cod were ~c:aught close 
to the Magdalens, about; thre& qu.arter.s o.f them ·by hand1tne and 
the remainder 'by otter- trawl o F'o11·::.1Wing leads st.gg€::>·ted by 
earlier tagging studies 9 911 cod were. tagged j.~;y th~~ ,,v:::.•it.er in 
the latter part C·f' ];lay 1958 o Th~y warr::; o'~?tai.ned from. cod and 
herring traps along the southeast e.::1a.~t 1f'.. thE< Mi::'\gdalen Islands o 

Percentage recap~e~ 

Details of the capture 'ii n:umbe:X' tagged<!) tag typs~ e.nd 
recaptures for the two years up to Deeembex 31 9 1958 9 are shown 
in the accompanying table o 

1fhese results ~?:how highe~r· l'ecaptures 
for handlined cod than i'or those caught by otter t:·:'a:t~Jl o Disk 
tags gave higher returns than hydrostatic e Ove:c· e four·-···month 
period 9 August to November in 1957 an.d 1958 ~ trapped cod gmre 
higher returns i:n 1958 than ei the:r hand1 tned or o·(;·c.e::~~ •ro'tl'aw1ed 
cod did in 1957.. There are many 1rariables to con;:;ddex~ in suC'h 
a comparison9 but it is thought that tagging mortai:ities of cod 
tagged from traps are probably lower since the fJ.sh 'iere in 
vigorous condition at the time of taggingo 

Movement.§. 

The locations of recoveries in 195? and 1958 a:re shown 
in the accompanying figureo The first retm:ns c.f cod tagged in 
July 1957 showed up close to the tagging area o Forme:~ studies 
showed few returns of cod tagged off northern New Brunsw:lck and 
Cape Breton Island arou.nd the Magdalens, suggesti.ng the ex.ist.enee 
of a separate stock in this latter area, However 9 from January 
to April, tagged fish were :recaptured outs.tde the Gulf along the 
100-fathom contour down as f'ar, a6: Banqut.Y8a.tlo ThE' :t'cllowirJ.g 



Magdalen Islands cod tag recoveries by year, type of tag,and 
method of capture$ up to December 31, 1958o _ 

1952 tagging 

Otter trawl 
Otter trawl 

Total -~~-" 

Handline 
Handline 

175 
295 

470 

425 
306 

Hydrostatic 8 
Disk 5 

"'.,._. 13 

Hydrostatic 19 
Disk 11 

1957 1958 

4o6 14 8o4 
1"7 26 9o0 

~ .• 8 4o 8~cl} =~~~ 

4.5 40 9o9 
3 .. 6 40 1 e\ 6 

-..)o 

Total~~~-·~~- _ -~~==~_30 -~~=..2±- .. 1~--~~---~-·~-=80~=~-__ 11~~=· 

_G,RAND TO'l'AL -·""'""l9._201 __ ~··~-~-~-~ 4j"'"~~,=~--:3.~2L-~-~~J...29~-~·~9 ·~ ~~ 
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Recaptures of Cod Tagged at Magda len Islands in 1957 and 1958 

Recaptures from December to May 
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spring returns came in from the original. tagging axea ') and later 
in the summer spread through the Gult"' of St o X .. awr8n•~:.:, ·· wh;h 
concentrations at Bonaventure and Miscou Island.\;!, o Cod ts.gged ·in 
May 1958 spraad through the Gulf' in the same su.rnnh:c ~ sta:rting in 
June. The 1957 cod were apparently tagged 'too Ja'i::,t< :l.z:~ the summer 
to show a northern mo·vement into the Gulf dur :ln.g t.he same summer o 

These patterns of movements out of the Gulf :Lr.ri~(l dr:lepe:t• wate:r in 
winter, and into shallower wat:er of the Gulf i:o s·;1mmer are in. 
general agreement with other tagging expe:::'ime.;Yt.-2 ca::-ried oat in 
the Gulf of St. Lawrencia o Magdalen Islands cod appear to be 
par.t of the New Brunswick·=\'; ape Breton cod s.tock o 

Although two seasonal migration patterns appear clear~ 
it should be remembered that fishing intensities probably 
exaggerate the picture o The Gulf ftsh.ery is in ;::;p~('·ing to fall 
only when waters are :lee free_, whi.ie the Lauren+:.ictn Channel 
fishery off Cape Breton is largely :ln winter a:>:.t6. ea:,"'lY spring .. 
In 1958 about one quarter• of the wintez·· returns we:re by European 
vessels, Spanish9 Frenrch<l)and Portuguese, while "th13 rsmainder and 
nearly all summer returns were by Canadian boat~ .. The small 
amount of ice in the winter of 1958 favoured the winter fishery 
and the higher returns by Canad:tan vesselso 

Po f•.!Io Powles 
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GULF COD SURVEY 

The Gulf cod survey started ln 1957 \Arll.i.o Repto 1957~ 
58, No. 38) was continued :ln 1958" Field obseJ.'·'·ItRi:.:l,;.:ms were 
carried out on the research vessel ;r~L_9_Qwig, (Gap·'.: .. C .. J o 

Bayers).. A .3/4 Yankee 35 otter trawl with a ll"·:i.rH.!h mesh cover 
was used throughout.. In addition to observations on length7 
maturity stages, parasi.tes,and stomach contents? a !Elurvey of the 
bottom fauna at some statlons and o.t' plankton (eggs and larvae) 
at all stations was made in 1958& 

From May 24 t.o November 28 7 156 forty=fbre minute tows 
were made.. A total of 59163 cod were caughto The average number 
of cod per tow was much lc,wer in 1958 than in 195'7~ 33 compared 
with 82o 

Size compositi~~ 

The size compositions of cod caught in the :corthern 
and Miscou sectors and in -che southern sector of" the area sur~ 
veyed during the 2nd (May to .July) and the 3rd qum:·ters (August 
to October) of 1957 and 1958 are shown in the ao..:::omp;:=my:lng 
figure o The si.ze compos:ttions of cod landed a·c Caraquet $1 N .. B .. , 
during the corresponding periods are also shown.. I.jlrequt:!nc:les 
are expressed in percentagesc 
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The modal sizes observed in the commercial landings 
appear in the survey catches also., In the 2nd quarter of 1957 
landings showed a mode at 61 em., This corresponds to the 55 to 
61 em. mode of the survey cat,2;hes during the same period., 
Similarly, the modal sizes of 61 and 85 em .. in the landings of 
the 3rd quarter of 1957 correspond to the ones a't 61 and 82 em. 
in the survey catches of the northern and Miscou sectors during 
the same period., In 1958 the modal size of landings in both 
the 2nd and 3rd quarters was 52 em. This corresponds to the 
length mode at 46 to 52 em., in the survey catches of 1958., 

The figure also shows that small cod ·~= modal sizes 
of 22 and 31 em., in the 2nd quarter and 25 and 34 em., in, the 
3rd quarter -= formed a smaller proportion of the survey catches 
in 1958 than in 1957. 

Growth 

Preliminary age determinations indicate that the modal 
lengths of 22~ 31, and 43 em., in the sury·ey catches of the 2nd 
quarter of 1957 belong to the 1955 9 1954-, and 1953 year·~classes, 
respectively. The 19~cm., group caught in the southern sector 
during the 3rd quarter of 1957 presumably belongs to t;he 1956 
year-class. By following these modes from one quarter to the 
next, some idea of the growth of Gulf' cod is obta:tned., These 
are shown in the following table:& 

Year-class 

1955 
1954 
1953 

1956 
1955 
1954 

Modal sizes in em .. of some year~,c.lass•es i.n 
the 1957 and 1958 survey catches 

1957 ~--
2nd quarter 3rd quarter 

-·. 1958 .. -

22 
31 

2nd quarter 3rd quarter 

J:!Q.rthern and Miscou sectors 

19 
25 
34 

22 
31 
40 

? 
46 

'? 

25 
? 

46 

These figures indicate a growth of about 9 to 12 em., a year in 
Gulf cod of age=groups 1 to 4o 

Prediction 

On the basis of the data shown in the tablec cod 43 to 
46 em., long {1953 year-class) 9 caught during the 1957'survey 
(see figure) appear to make up the bulk of the ~ommercial 
landings in i958 when most cod were 52 em., long and 5 years old., 
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Similarlyt the 46=,cmo cod (1954 year~=class) observed j_n the 3rd 
quarter or the 1958 survey 9 especially .in the northern and 
Miscou sectors 9 are expected to be 52 to 55 e:mo l':J:ng <5 years 
old) in 1959. 

As seen in the f1gure 9 more than twice a~ many cod 
46 Cmo long (1954 year=·Class) as cod 52 to 55 rCIDo long {1953 
year=class) were present in the survey cat~::.:hes of the 3rd 
quarter of 1958 o If the 195·8 survey catches ai:'e a,n indication 
of the relative st!ength of these two year-classes~ it is antici
pated that the 1954 year~"class will. replace the 1953 year=class 
as the dominant o:ne in the 1959 landings in northe:rn New 
Brunswicko As in 1958\) the bulk of the 1959 landings w:tll be 
made up of 5~year=old cod o As a resul.t 9 no app:re;;:iab~Le ~~hange 
from the small average size of' cod landed in 19'58 ~'1 .2 a.n·:;\;,ipated 
in 1959 .. 

Yves Jean 
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SELECTION STUDIES ON GULF COD 

Up to about July 1 9 1958 9 codends of a mesh size 
smaller than the 4t=.in~h regulation were still in. use in northern 
New Brunswick. Af,ter that date 9 however 9 most dragger~ used 
codends averaging ~+! inches i.n mesh sizeo It was therefore 
poss1.ble 9 as in 195'7, to study the selection of va:rious mesh 
sizes during commercial f;tshing operations. The results were 
compared with those of :f'ine=mesh. survey studi.<e~ a:r.td a. me~h 
selection experiment with a 51-=inch mesh manila Dodendo 

From May 26 to August 16 9 an obse::r·ve.I" 9 W o E. Ru.ssell~ 
made 10 trips aboard commercial drag~er:J. Fo'l.t!' t.z ~ps w-.;:::;:·e made 
on draggers using sma11~mesh {3 to 4t ino) and 5 trips on 
draggers using large=,me.sh (4 in .. ) codends o These d:ra.ggers 
fished mostly on the Bonaventure Island groundso A tenth trip 
was made in Chaleur· Bay.. Sea samples of up to 2<;)000 and shore 
samples of about 4oo cord were measured for each trip.. The 1957 
data indicated that fish as large as 59 em. were discarded by 
commercial draggers ... For this reason 9 sea and shore samples 
were equalized above 59 cmo {Ann .. Rept o 1957~,5·;:, 9 No e 29).. In 
1958~ howeve:r 9 few fish below 5·0 em., were discarded.. Sea and 
shore samples were therefore equalized a'bove 50 cmo 

By comparing the numbers of cod caught and the numbers 
of cod landed in 1958 9 pe:rc;6ntage figures for discards were 
obtained o The average discards on 4 trips by sma.ll=mesh 
draggers off Bonaventure Island were 23% by number and ~ by 
weight.. The discards on 5 trips by large=mesh dra.gge:r"s on the 
same fishing grounds averaged 12% by number and 5% by wei~hto 
These results ¢onfirm those of 1957 o They indicate that I1-f= 
inch mesh codends allow the esc~ape of a substantial numbe:r of 
small cod 9 and reduce d1scards: by about one halfo This is also 
evident in the lower portion of the accompanying f]_gure where 
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the size compositlon.s of cod caught by smal.l·-· anc l.a.r·ge=-mesh 
codends are plotted against size composition~ oi' co.l landed 
during 9 wastage trips o Size compositions of c.::d. ca:u.ght with 
a fine·-mesh codend (No o 2'9} ::.~re shown i.n the '!.lpp•::<c ;:;(;:r\;ion cf' 
the figure for compa.risono 

In order to consider the potential ftJl' :1:'e.lee:.si:ng still 
greater numbers of small cod whj.ch are ·:'iurren<:;.ly Wt:\S ted 5) the 
selectivity of a la:rger=,mesh codend was testea. in :t 958 o The 
mesh selection experiment was carried out on the researc;~h vessel 
J o J, Cowie with a 5-i-=·inch me£!lh 75'/4-,=ply manil&. ·c;odend with a 
fine-mesh covero The length at which 50% of the cod escaped 
was 48 em. A selection fac-tor 

c.29% ret~.p.:t_ion le~) of :~; .} v.'13.s ::'ound o 

· a'trerage mesh size 
When sizes of cod caught with 4-:t·,inch codends du;;-·J.ng normal 
fishing operations were c:ompared w:l.th sizes of cct caught with 
smaller meshes ~~· 3 to 4t inches =~· se:i.J~<etion fac~;.::;ori:i ranging 
from 3o3 to 3o7 were fou:ndo 

In predicting the effEtc:ts on landir;.gs of me;~h sizes 
larger than the 4t in~C:h presently in us'~ ~c 'irarist ions in sele;.;tion 
factor as well as in size ~.~ompos:l.tionSl (OmmerGie.1 1::-:ull a:nd 
fishing efficiency of larger~jme.sh ~od.s,:nd.:;; must b~ take:i:l into 
account o For instan,c~ 9 the 5·0% 1;;;ull po:ttJ:;.:; fo:.:· .:.o was·cage trips 
in 1957 varied from 44 to 5'5 ~mo :(average 50 <mlo) o This point 
varied from 43 to 50 em. (average 46 c:mo) fo:r J.D v:o.s1cage trJ.ps 
in 1958. In order to measure~ t.he maxi.mwn and minim.:ua eff'ec"l:;s 
of 5- and 5t=inch mesh o.n la.nd:Lo.gs" t;hr."J lowe~t se2.e<;t jon factor 9 
3 .3, was applied to the ::t. 95'7 catch· data fo:r large f.:i..sh and a 
high commercial cull pointe An ::Lncrease of 5% In l'ishing 
efficiency was assumed o Similarly, the highest se1a•!tion factor 9 
3. 7, was applied to the 1958 cat,ch data for smaller fish and a 
lower commercial cull poJ..nt. No increase in eff:lciency was 
assumed. The results are shown in the followi.ng table a 

Estimated effects of ?·~ and 5'1-=inch me8h on discards 
and landings in I,19rthern ~·1.. WUM1t:i.c~1-t:_ 

Ini t.ial effects 
50% cull Efficiency % discarda cx1 land:tngs 
point Select1o:n increase by numb1~I" i.n ~; weight 

_.;::C;.::m:.:•:..----::f:;..:a::,;C::..t:::::.;O:::,;r::..._ ___ _,.:i:.:::n!-t.:%;,_~~·"'""me sh _ 5-§-~: me~ :i::t _2~ ,1!1~1t~ me~ 

50 3o3 
46 3·7 

iJ* 12 6 • + 14-
"' 

·t'+ 
0 1 0 (~, ·.1 '~:1.,5 

-·' 

*for fish above 100% <CUll point" i ne o ~ 59 Cillo 

The above table shows that 9 wit~h the current sizti compcs.ition of 
catch and cull in~ :practices:~ mos·c unmarke~~bl~ size~ of cod would 
be released by 5t=l.nch mesh .nets o The inl.tial. effec'~s of' a 5c~inch 
mesh on landings( would probably range from a loss ;-:;.J about 5% to 
a gain of about lt-%.. In:i.tj.a.1 effects of a 5'-tc<.:.:o.t">h me.sh on landj.ngs 
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would probably range frmn a gai . .n of about 1.,..% i';o f,. li:•ss of a·bout 
15%. The long~term effe·c:ts would depend on s~uv'l",:r&l and growth 
of the cod that escape from the large mesheso 

Since .nc a.pprE:·ciable (:.ha:ng•e :t.;.1 t!18 si..z6 (.:,omposif;;i.o:o. 
and C'",l Si'"'6 1"a "'!'+ .. ·i~".'pato::>J. f'r"'''f' 19'-''.) -i-'•1e l'"'.::.' ,,;' ... r::~..;:;..ry";;"'t;'h ~ • J:.JJ • ......, a .l..t-9-.., • ...,..~~.., ,;. ...... , -. ,..., ........ , ,., 7-D v.LJ ., .. ;:;. • .J u- o ... ~2 ..... ~ ......... 

mesh might lead tc app:reciable initia1 losses of .. :;omme:r.·ciaJ.e., 
size cod. On tr.ve other hand" d.isca.rds would. be· r•3cl.J,ced C1C! 
negligible quantities 9 and si:Jrvi·v"ai snd g::owt:h :->f T13lEH:.sed fish 
might more than f.:!:C>mpensate for init.i&.l lo~=:~ses o 

Further observa.t~'i..ons on the effects of the regulation 
mesh size Clti in o) r'ippear tn be· desirable before ~::;r.:mmer~:tal 
trials with a larger mesh s.ize are tmde:rt;ake.n o 

'Yves Jean. 
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PLAICE S'I''fJDIES 

Investigati•:ms of ·the American. plaic'e<;l ;Hi,l;>.I2.QJ~'J....9ssoides 
Pla~psso:tdell, were ·=~a:r::nied c.u.t :'~.n conjuneT;.:Lo:n v;.t·\h t!H~ l9W cod 
survey program in the southwestern G-u.J .. f of St o !i,;:avn:•en.ce o A 
tagging program was i:n::i .. tiated and r-·egula:r samp:i.e2! we:c·a 1;aken 
at three of the survey statio.n:.:r r·epresenti.ng diff'erf3n''~ depths. 
Two additional sampleB we:re ob"ta:in.ed :'rom wit.hi:n ::l".o;!:J .Bay of 
Ch 1 b D A rr,.,,.,, /·,, ""'+" tr H ... ,i. c. B-';r," '· ,, .. _,";: ••(r .;- .. ~ n a eur y I'o o !.>.c .... ~oc •.. e .... , ...•. le 1ua ... D.c --~og.J..C .. c. •:":l•,av •• O t 
Grand River 9 Po Qo 

Tagging 

A number of plaic:l!'-1 were tagged to :1JJj;t:ia\;r.; studies 
of mortalities? movements 9 and growth of this irnportarrt species .. 
In the lattl3r part of June? 320 plaice were tE.gged southeast of 
Ship peg an Gully in the local:tty shown :ln Figure 1 o ~~he writer 
tagged them from the M o 'I/o :J:~ft.J.,J!..J2:t.tl!:ie which f:l.shed &.t a depth 
of 30 fathoms with a 3/"+ 1135 Yankee otter trawl o "ro date~ 9 86 
tags or 27% have been recovered o Thls indicates a :cat:hel' high 
rate of explo1tat1on 9 although it should be noted that fishing 
intensity in the partieular area ~f t;aggi:ag dur·i.ng 1958 was 
slightly higher than former year5o 

Tagged plaic:CJ were retaken du1·ing 1:he:tr .fi:r·s·t summe:r 
in numbers very closely related to the m:un·be.rs .of' ea:'.~h J..sng.r~h 
tagged 9 except f'or small plaice)o Only 15% of those pJ..aice 
under 30 cmo were rec;a.ptux·c.~d o The 50% ret>E.nr1.~~.on I-•o:tnt io:r' the 
~=inch manila codend used ·by ~~o:a:rrnerc~ .. al boat~8 J.8 ~~3 >rnn. \) a 
figure too low to be t;he pr::hnary cause of lo\V :r:ecaptures. It 
is felt that low recaptures at lengths belo·W" ::>O rsmo wer.~e due 
to tagged plaice 'being O'i~'erlcoked by the fishermen. Very fevw 
fish below this length are landed at plants, wher8as many are 
caught and discarded at seao 
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There were i.ndica'tions of mm;emarrt. o.ff'shor·~ and away 
from the area of tagging durlng the summEr!:''~, ·out the majo:r.lty of 
plaice appeal'ed to remain wi th~~:n. the immedi.a'te ta.gglng area o 

Two plaice recaptured in Se:ptem<ber had moved abou.t 100 m::tles 
north one to the Bay of Chaleur and the otb.e:r to Bonmr·antu.re 
!slanA o No returns in w-hi~h the lccati.oz1 of' :reca nture was 
questionable have been plotted :tn ll':tgure 1 o ·· 

In October, 180 plaice were tagged northect.st of Miscou 
Island in a depth of 30c~40 fathoms 9 a:n.d 1'+'? were tagged aast of 
Orphan Bank in 50=60 fathoms o Pla:iee of lengths ·,Jetw~en 15 cmo 
and 25' cmo were marked with dagger tag.s wh:lle di:~k tags were 
used on fish above 2:2 cmo ~n lengtho It :i.s h"Jped by th:.t~ 
overlap to obtai.n informatJ.on on the relative e:fflciency of 
dagger tags o F.i'\re disk tags ha-ve been reta:rcn.e;d to c.e.-:;e ~ a.l.l 
from the area of tagging~ while as yErt 9 nc dagge:r· i';agz !'.ave 
been recovered o However 9 flshing i.n the a.rea ceased sho:l.''tly 
af'ter the end of October and w.ill not tie resumea. until spring o 

Sampli~lK 

Approximately 1 ~ 200 plai~:!e W'(jrJ.:. SOJilpled cy r~::1cording 
the length, sex9 and state of the g<..lnads o The otoliths were 
removed from one th.trd of these and food o:.• E~a.:nJ:sms were noted o 

Spawning took place most1:f dU.l"it.\g May ~~i.!.'d hrto June o 

Plaice appeared to reach th€: spawnlng phas~?;: 8a~c~t:ier :\.n the 
shallow water of the Bay of Chaleur tha:<:). in ti119 5l:i.ghcly deeper 
water around Mis.:::ou Island o Since ear-ly s:<:.:rr.pi.:l:':3,g: 2;."(; the deep
water station ga1re small ,:;atche.s 0 co::sisti.ag mos-c1y cf' immature 
fish 9 further work will ha.ve to be do:ne a:t.ong ti:1is line to 
ensure that the samples taken are repres6ntativd of stocks 
present in the area.. Female gonads 'beg.!:'<n to r:i.pen again in 
the same order with respect to a::.n.:~as ~ .s tar1:;1ng tn September 
in the shallow waters and Octo bel' in the deeper waters o 

Size at maturity 
the area, at 35 to 40 cmo 
male sexual stages requlre 
pare areas with respect to 

fOl" f(~males was roughly equal over 
Definition and hrLerpretation of the 
further studies lf we hop12 to com~ 
.size a't rna tur'i 'l;y o 

Otclith readi.ngs and growth da'ta fr·om tagg:tng will 
provide further informat:to.n on wr.tether real dif':t\:rrenoes ex.ist 
within the plaice stocks in the sout;hw<.~.ste~··!! Gulf of' St o 

Lawrence o Present indications are that the1-·e is r..:ne large 
stock of plaice in this area 9 with small loca.I ve.r~~ at;:tcms o 

Studies have also been :initi.ateJ :l.x:, 1eng'Gl1·~we:i.ght 
relati.ons of plalce 9 a sarnplt=:! of wh:13!h 1~: plotted on a log··,log 
scale in Figure ~~ o :ehe samplE., v1a:s taken i.'l:"} October, f::"om 
Bonaventure and Miscou Island grm:1.nd;:; o A ;.:;traigh'~·:,line 
relationship was obtained with a slope of .3 o.: o :No dif'fer<~nces 
between males and :females or between the two arEoas: are apparento 

Po Mo Powles 
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HADDOCK TAGGING 

Only 38 haddock were tagg,3d in 19~.'3(, but :':'e'tu:::ns from 
earlier taggings have prCi\"ided new :Lnformat5.·~·n £\bout haddock 
stocks and migrations o De"taii s a bout the 'b.addoGk ta.ggings in 
1956 and 1957 are :srurnmarized in the follow:i:n.g ta'ble;; 

Areas i\- t i.Jl!.?S~..f\.Ud. num'ber of __ h~~:iQQ.¥;;~t~EJd_J:.!l.~i~6=iZ o 

Regi_Q_!J 

Northumberland Strait; 
Browns-LaHave 
Passamaquoddy Bay 
Grand Manan Channel) 
Digby Neck ) 

1956 
1Q'1? 
1957 
1957 

Sep't oc-:_1 0f!-~ a 

.Ma~:~ o ,,Ap:f<l o 

Nov " '"'Dei.:: o 

Dec.'. o 

:i;JI~\ 
'?0 

Me~hod. of 
... ~'~~~:fl.Qr~~;r=~· ~ 

0' .;·;·;e:~J -~~~:?ei\ffl 

;J;e:.':' ·~;l~awl 

;Jt te:;,:• trawl 
Otte:g· trawl 

Total recaptures through 1958 ha.ve reached about 13% 
of those tagged in the 1956 Ncn:-'thumber<land Stra1 t tagg:Lug' 
about 4% for the 1957 Brown~c-•LaHa'\J'e Bar ..... 'l.r taggiJng ~ ;and about 16% 
for the PassamaquoddY""Ba.y of F't:U."Mj.y tagging o All. ·these were 
tagged with plastic disk~t attached dorsall:ir t;b .. rc.ugh the flesh. 

Northumber la.nd St~lL.~Ki:r..g 

Recaptures in 195B,i wh:tle lows!' t;ha:n in 2.95'7 9 sb.ow the 
same seasonal pattern of d:lst:r·i.bu:;;:L::m ~dE:~.;:c.:ribed i.n last: yea:.:' •s 
report). Winter haddo0k re<::;aptu.1 .. e·;s came f':~'(>m 0ank:::; .::.•ff'sho:re from 
Nova Scotia; spring and :1ate f'all recaptures titer:•f; mainly f':t'om the 
east coast of Cape Breton o For the r'ernaindet o·r ·:;.r.re yer='r, 
recaptures were scattered but; most came from the region of tagging, 
around eastern Northt1mberland Strait, o 

BrownsmLaHave and Bl!Y of Fungy "t~aggJ:p.g_$, 

Locations of tagged haddock .recaptures between December 
1957 and November 1958 are shown in the accompanying.figureo 
During the winter of 1957=·58, of 13 reported recaptures 11 9 came 
from the region of tagglng 9 3 from off Lockepor·!~ 9 No S., 9 and 
1 from deep water of the South Channel regicn :in the Gulf of 
Maine.. Only 3 haddock were recapt U."':'ed i.n the summer of 1958, 
1 from Digby Neck, 1 from Browns Bank9 and l from Chedabucto Bayo 
Recaptures during the summer- of 195'7 (not show.n in figure) were 
low and mainly from inshore grow1ds off we.stex:·n Nova S>'!otia o 

Haddock tagged at the mouth of t:he Bay of Fu1·1.dy 
scattered widely during·the succeeding winter (.see figure;)., Of' 
those tagged in the Passamaquoddy Bay ar·'ea~, many ~liJe~i::'e !'ecaptured 
around Jeffreys Ledge and the Sou·th. Channel :reg5.m::, o:f' the western 
Gulf of Maine o Signifieant numbers were also :repor~~ed recaptured 
from the area between Dig~oy Neck and Rr-owns Btink.. Of '?0 haddock 



45° 

Recaptures Dec.-May 1 57- 1 58 
eTagged Passamaquoddy Bay 
I Tagged Digby Neck 
• Tagged Browns-LaHave 

Recaptures June-Nov. 1 58 
0 Tagged Passamaquoddy Bay 
0 Ta1=ged Digby Neck 
6Tagged Browns-LaHave 

70° 

I e • AI~•• 
• 

, I ~-·'"'\.. .. - ) A. e . .~ 

0 

Georges Bank 

.. 
~r'. ·., .. 

65° 

Recaptures of haddock tagged in 1957. 

""'0-c't~6 
o~eo:a.v~ 

~a.1 

(\ 

:" ) 
.\J· 

42° 



- 61 '~' 

tagged off' Digby 9 6 we:re recovered L:. "'::;b.:.;::- ps:::· .... oi~." ,. :L:·om 
Jeffreys Ledge and 4 fl.' Om Brown.-sc~Bar;;,~ar.:J Bc;Hk a.r ;~;:." 

DiscussiQn 

Results from all the summe:.t" and f'aJ.l haado:k taggings 
have shown extensive seasona.1 m:lgrat1.o.n.s o The results suggest a 
fall-winter movement to the west a;:J.d acn"·h, ;::! nd 8. ·ce·::;'l..U"i.; move= 
ment by the follow.1.ng summer ·to the 1:;e..g:g~:.ng l'::c·gl.o-:" o 

That B:rown.s Ba.n.k and Geo:r·ge~ i>:;.;::;k ::l&i'::i.~J·~;.~;: ci:r,.::, sepa.t.~ate 
tocks h S b ~n , o··'< '"'· ' 1 ·" ·t··· '"1 . ..,,~ ·~-h~ ;... .. ,.,~· · "'"' ~ ·i "f'- · ·•· .,.., .... , ~. · ~ g-owth s a e;;;: L) ;;:. P,;(l..).,(;, Eh... . •. ,d !.. k.. vr.:.1v· .i.S .. .l. ··..l~.~.- t;~L ~·.L .. :~ ~ .:." llJ. .L ' 

d • . ~ ~· "t .· ' ,., d . ·.::. ,.~. ~ .. b "'!· , •. -~n·....,· .. , ( ·•" .. ··'I•· .co • .c.. age,an SJ.Ze com.p•J;j1. .hirl. c.llt 1/-.-! !o"Z. Ia.J.. ;..,,h ••. ·.O,.';>• ,in'.':.· <J.I":h,.rjc~wavel" 

Fundian Channel between 1:;hese bar~~:-3 :..:.s ;';.r.ggast~ed ~=ts e. barriel~) o 

The results from t.aggi.ng o:n Browr..:s Ban.k '-and 'C" oS. o tagging on 
Georges) support this postulation." Only 2 haddock tagg,ed on 
Browns-LaHave hav·e been :retaken on George::; al1.d So·uth. ~ha.nnel 
in a year and a half' following tagg Jn.g o 

Resu1 ts :f." :rom the ·wtnte:!': t.B.gg i1:1g.: Qi':l Ilrcr:,\TtS: :Sa.nk indicate 
a local stock vd.th .some f:ts:h mrYJ"ing :' . .n :;·f~'.:D.tTt~!~" "~o t:ns:tlor~ grounds 
west of Cape Sablf?.e Howeve::r.'i ::.:"e8t:l1ts oZ' ;.;, b.a:::ac~~};: t2.ggi:3.g at 
Locke port (1953) and these taggj_:ng~~ :i.n. t:r~ .. :.:; E·&Y 0f :J'm:J.d~{ suggest 
that concentrations of fiz:h from botr.~. i:r.LeS·'?, J'eg:;.c::.s he1p support 
the winter-spring haddock f'ish<ery in c.ne BY'OVH!~)·o·La::ta·!J·a region.o 
Problems concerning m:lxirJ.g of ;;-;t~)cks ma.y \)e furthe:·:" resol·ved if 
tagged haddock co.ntim.1.e to l;e :t'ecaptiJ;:,r-::·5 ·u.·J, :faJ.r nu.mbe:r ;s for 
several yearso 
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:w o Do M~C!:'a'!ken. 
c; Cl .R o iJ.al.1) J.~.e t t 

In August 1958 a survey of grou:ndi'ish por-~ulations on 
offshore Nova S·cotian Banks was begr.m., The sur-~·ay program is 
aimed at measuring recruitment and determining the influence of 
environmental. factors on tl~.i.b a1bundanc:e q, i.:li:?tr:ibut:i.on~ a..n.d moveao 
ments of groundf1sh., The result:~ 6ihou.:ld lead ·h." ,~hcri:-term 
predictions of the relativ·e abundance o~ fish to the fishery. 
They also provide mater:lal ~~o asses:s g!"C"Nth r·a-c;e~~ ,,,f' young 
fish not available .fl"Om c:omzn,~r~ia.l 1~u1d:i.ngi::1.. Tl::.ese data are 
necessary for considerir.g the popu.la.i-.;i,c:;1 dy:na:m:J.':~:::: ,:-:f 'the stocks o 
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The a:rea sur"·\reyed was limi ts:d to reg~Lons of' Emerald 
and Sable Island Banks where tha ma:ln spec:ie;::J caught: wa,s haddock .. 
From August 13 t.o 28~ the r,L T/ o Ha:r~ng.:g~ (Capt" Ho Ho Butler) 
made 48 tows of '+5" .. minutes. du.ra.tion a.t tb.e 30 station.s shown 
in Figure 1., For all tows .:2. #36 man:il~. traw.L ( 6o~~ft o h.ead1·ope) 

• th 1 d d f.' I. 5' '·'• ,.. " " , ., :OW· . .'1 . d WJ. a ny.._on co P.'Q o ·-t / lt,·~··•l"tf'''l n·j,~ .. ;':/t·, '"'·'=>·"~ '1::::·'"·~ o J:Of' "•)'.d .... ,,n 
end was covered ;ith a loo'se ~ ii.:'i:w~·h··~ne~l'l···<;~)·~;,;~ oJ,- Nyal~ o -

!- "'" 

Result§. 

l.n the sh::l.::i.l·ow watf.s:!' ar::.n:u1d Bab~.~.e I:<:::la.nd 9 10=20 fathoms 9 
haddock around 20 «.;m o :in length were most x:mmerous (F :lg o 1) o 

Probably these were the 195? year~class {i:ige d.eterminations have 
not been analyzed yet;) o Ot.he:r sizes of .r.ta.dd.ock were not caught 
in larg A I:'lmb~·,..... In d' o.o·pi"""' ,-··at·€"" ".f') ·~_~,.;:: f"·t'i-10'"'~ ""m""'ll es' ... "" l... e.!.. ..... ~ 0 ~ ' ,;; .... < ...:; ..L llli ~ ',J~ 9 ,..:. ... I:;!!;)• l ,_.' ' • ~.l i ,_.... .u;.:!J 9 f~ ,"A. - ¥:> 

haddock were reduced in m:.w.-.rn·~:~e:J' B" ·~·ut :C ... ad{b:x~1t ,:,tf ~· .. o.i;c,:r.medlate 
1 't't' ·d ';f", ':ir)' ., ·~·"\ .. ,· · 't·'· •.• '·· ··"''~"· 'ifc·· '1 '"'·' 'h"'d'~ "' 1'' s ze, Wl 1 mo es Eh _j, ana ··u ·,.,mo~, we-·~ !.l~~lllt-;;I,)C,7 ....... '~''-:t.r:-::e' .. :::;. (.J.O..,r,., 

48 em ~ nd O"''""'""' ···.c·:r·,:;. Il,.,·" a·'·' r"'IIJ'"'I)r•·u··· ~"" ,. ~·"····(r, ,., ., m·• 1 a··"' ·"'epths on • Q ~ -L $1 1't...,. ,..., '-''j' ~ oh..r .. ~., J ~~ Ci~;:~ ./ •. ,..!, v. ·.~\ h'j .. ._ I..,__.~ • ...L ".,A.; . . ~, 

top of Emerald Banko ln. E>Cili d•s:epr.::r W3.ter ;i,Li .~:·1." :t\~thom:s :,: sv'l.rth~
west and west of' the 'banks 'l lladdo·,.;:k ai'ou.nd .:::() c::r1 o :~·:::3r.:~J.L" red again. 

1 ith f ' of 'I"'' • .•• ,, . ., ••·+'',"!:~ '""' j.-.,.,•ld ~,·~,r -;..,.,"'" ',,' . .,-.,..m .;!'',.,-!-;:, ,..>.~ '"' a Ollg W. . a ... !" .. lLUilbei.:;:. 0.;. J"<-t.Tb_\ .•• ~-:,,(,. Ot ...... ), ,,~,~_;_ ,_\!1.\:',J l·19'..t~a.•,,t,, S.1.Ze"' 

were scarce., In the d·espest wa.t~~::t' no.rthe2~st :;f r:.:HY::~rald Bank 
only redf ish were tak.s.t.\ o 

Small numbers of cod were caught at almost all stations 
where haddock were taken but not in the shallow wat.e:.r on the west 
bar of' Sable Island o 

The data on para~~.it~ infestation. and food organisms 
have not been extensively analJrzec.. on:Ly a. :few spe·cimcns of the 
parasitic copepod~) LeJ:D!!ftOC?.,l'_f4. b:ra.rJ.£.h;tQ.1.;b,~;~' wei't?. seen. or:, cod 
gills and none o.n haddccko The parasiti;:: ~opepod)l faq,"'l':~=la, spo 9 
was more common~ occu:t't":f.ng on the gills 9 am.•:.s 7 fins,. and in the 
buccal cavity of both species o Howe1re:r., tt.eir occ:urrene~.~ did 
not follow any easily recognizable pat:·ce:r-n wh:L~h could be used 
to recognize stockso 

Haddock were feeding 1c;hief'ly on bot·t:mrr invert;ebrates o 

These included sea tU"';;:;;hin~ ~ molluscs 9 ce:ac:Lt :;:rabo:~ and sand 
dollars.. Other species of in,rerteb:rates 1, 3ttc:h. as isopod£:\ 9 
amphl.·pods ""UPh"".'U:':tl·d·:;, ·r.:on:::: my· ·~·~d,; w•:.''".:.. ··c'·O"'"'<"':.-, 'G''·'i·~'n' ''"::-.I'.:. no+ an 9 ¥' ... a_ t--.. i .. •? I>.~ '\,;\ !I.~ .JM iloo.~ ........ .bo '"'" ..... .u...u.u. ... A-.. } 0 •'~ ....... ':.!.. ' ' \;-·· '"'. L_.l 

important part of the food in these co1.1e-c;t:ior:;.s o 
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Discussion 

Although the size distribution of' ht~.ddo~k has been 
presented in relation to depth~ there does not appear to be a 
simple relation to any· one environmental faeto:!!' o Bcttc•m 
temperatures are also relat.ed to depth~ with warmest water in 
the shallows around Sable l:::'lan.d~ coldest water on top of the 
banks in moderate depths 9 and warmer water recurring again 
deeper o However, the a bsenc;e of haddoe~k northeast of _Emerald 
Bank, and the apparent conc;entration of haddoe;k on top of 
Emerald Bank, are not satisfactorily e:xp:iained by either depth 
or temperature as limiting factorso Further exploration of 
va~iations in other environmental factors and of the seasonal 
distribution of haddo~k :ls planned o 

U:ntil 1958 9 meas':lres oi' abund;:d:_K~f.l ::J.i~. Y8C~1<<:l<u~se.s 
depended mainly upon sampl~ng fr:•r age an(.l. lf)ngth :,:· ,'1adaot;:.s: 
landed by commercial vessels o ThE.: ~urvays 1::eg:tn to p:::;cn:tide 
information about ycunge:c and sma.1le:r f:'L~?h vrh:~.t;:h ;:;n.culd become 
useful for prediction of ..;:;::-,mme:rcia:L lc.Xi.din.g~. o 

The 1952 yea:r"·~·class. of ha.ddol':.~k has l>een dominant in 
samples of the comrnerc:lal landings from Nova. Se;;ct:ian Banks since 
195o (Fig o 2) o It has been particularly j~mport~ant to Canadian 
landings from offshore banks throughout the years 1956 and 1957o 
Preliminary accounts of the 1958 haddock fJ..shery suggest that it 
has been reduced during the summer month;;o., No outstanding year
class si.nce that of 195~2 ha.£ appeared h:- the :fishel·Y" o 

HADDOCK DISCARDS 

F " D o Me;C rae ken 
No Jo McFarlane 

Between May 23 and August 25 a student ass1stant9 
L .. L .. MacLeod, made six t;rips on commercial. tr_.3.Wler·s from Nova 
Scotian ports" Five trips V'rers on large ol. te~r trawlers from 
Halifax, the sixth o.n a sma.l:te:r otte:f trawle:.~ from Glace Bay o 

Fishing was mainly on Banquer~au~ Saple Isla.nd Bank9 and Middle 
Ground in ICNAF Subdivis:l.on.~~ 4-V and ~tWo 

Sample measurements o:f haddock catches have 'been 
compared with samples of landings to obtain cal~ulations of 
quantities and sizes of discards o In addi.t;ion" estimates of 
catches and discards for all species wer& recorded f'o:z' each tow. 
Estimates of quantities of haddock caught an.d l.=inded are 
summarized in Tables: 1 and l!o 

Discards from trips in whi~h all haddo~k landed were 
gutted are summarized in Table lo Discards ranged from 3 to 
7% by weight and 6 to 15% by munbel'' o Calc;·aJ.ated total discards 
for all three trips wlere about 5% by wE<:f.ght and 10% by number o 

These calculati.ons agree w~ll with visual estimates by the 
observer who estimated discards of from 3 ·t;o 12% by weight o 
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Discards from trips in whi(]h part of the haddock 
landed were round (ungutted) are summarized in Tal:le IIo Best 
calculations for the round haddock portion of trips- D and E 
are that 2 to 4% by weight were discarded o Disca!·ds were lower 
than for the "gutted'i trips, A, B, G., Calculat:ion~~ agree wi·th 
the observer's visual estimateso 

Table I o Discard estimates from '~~~gutted'f haddock tr J.ps 9 lVfay-
August 1958; mesh size 4t inches or more; top chafing 
gear of netting and/or cowhideo 

Trip Weight Noo Weight No., % discarded % weight dis-
landed landed caught caught each trip carded (sea 

..__ .. ~ -- --~--
_estimates) 

Cwto 800 Cwto 900 Wto !'fo o 

A 955 392 1027 461 7 15' 3 
B 530 220 554 24? 5 11 12 
c ll2Q _i2g llli ....Q.3.Q ~- 6 4 

~>fimi!U~.-..c 

Total 2875 1204 3013 1338 l1- to 5 9 to l.O 

-------------·-'-'"·--~-----~-,--... .-.~------

Table llo Discard estimates from ll1lround 1~ haddock t:rips, May
August 1958; mesh size 4t inches or more; top chafing 
gear of nettingo 

Trip Weight 
landed 

--
Cwto 

D 
gutted 251 
round 449 

700 

E 
gutted 27 
round m 
Total 1290 

Nco 
landed 

eoo 

300 

332 

Weight 
ca.ught 

Cwt o 

Noo 
caught 

eoo 

398 not 
468 estimated 
'tfb6 

41 not 
.222: estimated 
011_: 

1482 

% discarded 
each trip 

37 
4 

(14) 

9 

% weight dis
c:arded (sea 
.~E?~ffima te s ) . 

12 
? 

....-a 
'1 ..... 

Calcula·tions of the discards during the gutted portion 
of trips D and E are much less adequateo Changes in cull between 
the round and gutted portion of the trips af'fect the application 
of the shore samples to this portion of the tripo For the gutted 
portion of trip D, discards were calculated at 37% by weight 
(observer 1s estimate 34%). For trip E11 calculated discards are 
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33% for the gutted portion of the trip~ ooserV81'' u E! e;;)·c~mates are 
only 12% .. 

Discussion 

Numbers of discards depend upon "the ,:;.i~~,s ;:sompositio:n 
of fish available to the fishery~ selection by the gea!'~ and 
culling by the fishermeno All these are 1ra:riable and d.epeOO. 
upon area, season~ mesh size 9 and market condltio::1~ e 

Previous samplJ.ng for wastage in 1951,~·52 showed that; 
commercial small~mesh nets (about 2 7/8 in .. ) were cate:hing 
haddock or about 30 em., in leng·th in quanti:1;y., D:!.sca.rds :tn the 
summer of' 195·1-5'2 ranged between 40 and .60% by weight;.. Yirttta:l..ly 
all haddock below 40 erne and some up to l:.J-1) ::.m .. :in. 1.ength wez-e 
discarded., 

In 1958, discards were much 'below 195:~" ... 5·.? 1et~·e1s o 

Small fish were still found on the grounds fished ·by eommer~ial 
trawlers. Results of the covered.,.net Sl.lX'Vey Ctll Sable Island Bank 
showed haddock of' about 30 em .. in. length to be nume,.:>ous (see 
accompanying figure) o These would have been 'taken .9.nd discarded 
by small-mesh commercial nets~ but were being released by large
mesh nets of 4t inches or more .. 

Most haddock caught by the large~,mesh nt";J·t.s ::.n 1958 
were being landed (see figux·~e)" Cullin,g pract:J..;,;e~~ ha'Jle changed 
quite markedly since 19?1-n52o While haddo,~k were 'b~~.:.b:J.g sav·ed 
round, virtually all fish. down to 38 ~c;me w·ere 'bein,g saved.. Even 
when haddock ·were being gutted, <v1:r'~tually alJ. haddot.:~i-r down to 
40 cmo were saved., 

It appears that the large·-mesh net:-3 of· 1,.·~· L~~~il.e~ o:r 
slightly more are f'unctlouing to release 'v'i:t'"tU$1Iy a:c:t h.r.ddo"'"k 
below commercial size., They are ,also releasing somE, :t ... -:idd,:;.(;k 
between the 35=40 cmo range, although the data fl''Om these 
COmmercial trips are too variable to allOW selectim;, cJ'lll'V9S "(;o 
be drawn.. Probably sc,me haddock being released could be landed 
as round haddock 9 but selection b.y the 4t~inch mesh approximates 
the cull for gutted haddock.. It appears that mesh size~ appre= 
ciably larger than 4t inches 9 manila twine (or equi.valent), 
would release fair quantities of currently marketable haddocko 

Other specie§ 

Estimated weight of discards for somE! othe1; commerciall1 
important species are summarized in Table II!o About 13% Cif the 
cod caught were discarded'~~ a.ll ·under a·bout 2 pot~.nds in weight o 
Almost all the pollock caught were landede On ea~ly trips all 
yellowtail were discarded 9 principally as a J'~esul t of the chalky 
condition of the flesho As the season prog-z'e,~S€1\lq discards 
decreased to about 5% for the final t!'iPe D:isca:r'd.s r:•f witt~h 
were negligible.. About 20% of the smaller r·6t!f1sh were dis~arded e 
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Of non-commercial species~; relatively small qua:nt:~t .. e<J of' .skate 
and silver hake were caught and all were discar:.iedo 

Table III. Discards of species other than haddock~ :.Jstima:ted 
from observer~s log recordso · 

Species 

Cod 
Pollock 
Yellowtail 

Witch 
Redfish 

No. 35 

Estimated 
weight 
caught 

Weight 
landed 

Cwt. Cwto 

1449 
544 
721 

266 
51 

1254 
543 
322 

256 
41 

Estimated 
% weigh·c 
discarded 

13 
Oo2 

64 

4 
20 

R.::-<marks 

Al:L .;:· :LZ-'.1$ $ ;;;]1c.(' .. ky 9 

disca~d3 decrease 
w 1 t.;h ·~.: ime aft;e~w.:' 
spawni:1.g o 

SELECTION AND CHAFING GEAR STUDIES 

Mesh selection studies were continued on a reduced 
scale in 1958o Information about selection for- a 4 5/16·~inch 
mesh nylon codend was obtained incidentally 6.ur1ng the haddock 
survey on Sable Island Banko In addition~ bet:wecn SEJptenibe:r- 3c~ 
6, tests of topside chafing gear were made on Eme;ra}~6. BazJ.k, 
where catches were mainly haddock.. Further test:=. of topside 
chafing gear followed discussions of this probi.em at the 19:58 
meeting of ICNAF. Conclusions at this meeting w~~~: ·; that 
topside chafing gear is ·widely used; that information abuu:~ 
effects on escapement is weak; and that top priority .:H·1ould ·be 
given to covered-net trials with the type of topsid.:-· chafi.ng 
gear specified by ICNAF o 

Methods 

For these experiments theM. v .. Har,e:ng,us 'towed a #36 
manila trawl (60-ft o headrope) in tows of I+;'-minutes duratio.no 
Twenty-one tows during the haddock survey~ with a nylon codend 
of double-strand, 85=yard braided twine, seem suitable for 
obtaining selection results o For all experiments a cov·er of 
It-inch stretche,d mesh Nyak twine was used o 

For the chafing gear experiments a doubJ.e'"'st:::ane 
manila codend of 75=yard, 4=ply twine was usedo .M:~~h size 
averaged about 5 inches with considerable variati.on c<.l~.)ng the 
length of the codendo The aft quarter, which seem~ mcst 
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important to escapement of fish with moderate cat::;hes~ averaged 
about 5 1/8 inches.. Twelve successful tows were made.wit:h the 
covered cod end alone, then 8 tows with tops.ide chafing gear 
added. 

ICNAF specifications fo.r ehafing gea.r ·r.nere u.sed. The 
chafing gear was 18 meshes long, of new netting 7 attached across 
the codend 4 meshes ahead of the splj_tting strap<J and along the 
laceage to 3 meshes from the codline mesh~ Internal mesh 
diameter of the chafing gear became about 4 7/8 inches., Visual 
inspection indicated that about the 4 afterrnost meshes were 
clear. The top chafing gear ·was lt times the width of the 
codend~ although the width was not wholly e:ff'ectJ.~;e since .the 
cover over the whole vms only about 1/3 wider than the codend 
itself o 

All mesh measurements of codends and chafing gear wer-e 
made with the wedge=shape gauge specified by· ICNAF o 

20 
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Results 

Catches throughout were chie:f'ly of' had::~D :;:_·:.e Abo~Jt 
3, 000 haddock were taken in the 21 tows with th~S ·4- ::/:r6=ineh 
mesh nylon codend., Number~ within the seler;;t::i.CJJ'S', :! a:c.ge of this 
mesh size seem adequate o The resulting sele~:::ti.crJ:L ·:·;:;:x'-"te is 
shown in the accompanying figure., The 50% ret;eni:f<-i.':J length 
for the 4 5/16=inch nylon mesh was about 4-3 ~mo a .. t:l the 
selection factor about 3 o 9 {selectio.n factor· ~ 

2Q! ret.ent!_on length .£l!!o '.• o 
mesh size em., ,. 

During the chaf'ing gear experiments ce.t.:;;hee c.f haddock 
averaged about 1 000 potmds per tow o Selec·~l.o:-::. ·;;ut"'':".:.·~ for tows 
without top chaffng gear and for those with tcp :.n.e.:f~JJg gear are 
compared in the fi.gure~.. There was 11 tt1.e c.:iJ'f'f!l?"~::;:;-2': 't:,~~·~ .. i/11e-sn the 
results of the two experiments o The 5'0% re{i;~r;l.:;io::: l.elJ.1:!;c;I1 :w·ith 
top chafing gear was slightly higher: 9 abou<~: If·~. >'to V$l E>'l..ts '+1 em. 9 
than without top chaf:ing gear o This small di::'.'fe _ofmc~e is attri
buted to experimental error> and possibly to a sl.J.gx:·.1; ~.n;;rease in 
mesh size during the cour~;e of the experimerrr;. St?1.':.'t':il;fon factors 
for the manila codend were about 3o.2=3o3 (variati.~:·.n ... n :mesh size 
along the length of the ·jodend redur.~es the p:recL.;:~_:•>:i .;:,f this 
estimate). 

Results of these experiments continue to :.:<how a 
markedly higher selectivity for nylon ,than for man:\'.1~' . ., Pre1rious 
experiments indicated that codends of 4-=in•Jh meshs siJ:\gle~strand 
nylon, and 4 3/8-:lnch9 dou.blec~strand !l heavy tw1t"'.e .~:]'1-o:a were 
equivalent in selection to a ~~odend of ~.,i.n!f.:;~:·.~ dou!::,,;.,e=strand 
manila. The current expreri:ment with a medium=-weight nyloD 
twine indicates that for thts netting, a 4·~:1ncb.~ dc'i.-;.ble=stra.nd 
mesh is equivalent in selection to a 4-fr=:.nch :mesh :m.a.ntla o 

Earlier experiments have shown that a do·u'ble"''layered 
codend reduced escapement of fisho They have also ;shown that a 
chafing gear about 10% wider than the codend redl.:..·:ed esl!apement. o 

However, the current experiment has shown tha.t; ;.:;}J.af:1:x:,g geai:' li 
times the width of the codend 9 and to ICNAF EP8t'i:f:.ce:!·~:.o.'J.S 
described aboves did not reduce escapement., 

No.36 

ASSESSING EFFECTS OF THE GEORGES BANK MESH REG·DLAT:ION 

As recommended by the ICNAF Committe~$ t.~l\ Hese~I'©h 
and Statistics 9 the staff of the Biological Statj.on5' St.; o 

Andrews, N. B.j has continued to co=operate wit,h the staff 
of the Woods Hole Laboratory of the U., S. Fish. and Wildlife 
Service in studies aimed at assessment of effects i)f' the 
Georges Bank haddock mesh regulationo At the time -~hi;:J 
regulation was adopted by ICNAF ~ the Georges Bank ha.ddo((~k 
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fishery was believed to be one of the few for' wh:V;;h data were 
available to permit establi~hmerlt of an aecu~ar;f. ba::!(":<IJ .. ne :t"'rom 
which to measure changes :i.n catcho It also a.ppeaTed that this 
fishery was simple enough to allow ~ollection of tS.it.iquate 
follow~up datao These features made it a study or' ~P't'~c:i-:.2 
importance since J.i..O adequate asse.ssmez,~i; of' e:fi\-,:~ >: o~~ a fishery 
regulation has yet been made o ProgriS!ss rep.:;r'·:~:c or.1. ":::;F.fit'''te .. in 
aspects of the ·Co=ope:rat:ive study were presen-tee ( .. o th.e .rune 
1958 Annual Meet.ing of ICNA.F' o · 

In the 'belief that effects of the mesh reg:llation can 
best be demonstrated by ~omparing yields from ye:ar·~·Gla.sses of 
known size 'before and aftel" regulation~ recent investigations 
have been devoted to estimation of mortality rates and abundance 
of year~classes when they are ym.1:ag enough to be :::L:ir-e~tly 
affected by the change in m~S:sh ;;ize o ThE' earlie:r· work whi~Ch 
had predicted an increase of 30 to 40% in long,=·term yields had 
developed estimates of' mo.rta11ty of the 4·~· 'Co 8=yea:r·-·old fish 
and used them a$ a basis for predictiono Howev·er· 9 the mesh 
regulation was designed to delay capture i':t'om ag;-:, lt to age 
2t years 9 and recentl..y ther~e ha-1re been indi•.;ation~;; c.f changes 
in mortality rate with age o Such resui .. ts sugge::rc; that extra= 
polation of mortality r"ateB f':rom old to j1\J11r:.g t:L~-t,: m:&j be 
unjustifiedo 

1 o Be:cau.se dat:a ~:m d::i.Si·~ar~ctr~; ll hen:;;e totaJ. cai'".;I' .. es 9 ;;;.:r.'e 
not available pr:J: .• :;~::r, t.;o 19:11 9 the validity of esLi.mat;e:t'. of . 
mortality and abt:mdance of the It-· to 2t~,year"·'C'l.d;S n:t the 194-8 
and earlier year~"c:lass.es dependiS: o:n the a .::cura::::;y w""· .. :~;·h whL~h we 
can calculate ditH~ards f:.t"om a series of data .:;n t.h.e s.'L~·~ 
compositions of' landi.ngs 9 combined with the infc.:-c'rl!a.·t.l/)11 on 
discards whic:h has 'been collected since 195·0 o At, l.eas~c two 
apparently object bre methods have been suggeS'ted for cal= 
culating catc:hes of 2= to 2:tc~year=olds 9 but the:e~ J.<s :ac 
satisfactory mea.ns of detect.ing possi."ble eai"1.Y changes in 
culling practt.c:es: o 

2 o Calculations of a·bu.ndanc:e of year"'clas'Sies; at early 
ages are complicated by remarkable change.~ in a·.;/ail.a;::i1ity of 
young fish from seas,:Jn to season and from yes.~f · .. ~:· .. ~ ')eaJ." o These 
appear especially likely to affect catches o:f 1~·" '(:J 2~1eax''" 
olds so that cal•cu.lated abu:ndance of fish yot< .. "lge:r·· than. age 2 
may have little resemblance to the actua1o 

3. Studi.e.s of' mortality estimates derbJ"ed f:r·o:m fJ.s:t.teries 
statistics show that the ca:~c:h data contain sa.fi' .'t~D::r.tt uniden= 
ti.fied variation to give d:lscou:r.agingly wide ~~oni'idsnce li.mi ts o 

Unless some of the source;:; of variat;ion r;:;an 'be.~ :?.der..\t;if'ied and 
eliminated, it is possible that errors of estima~io~ will 
approach or even exceed t.he order of mag:ni tude ot' changes 
predicted to result from the :.regulatio:o.o 
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4. Recent increases in. e.Yerage size zu:::td weigh: of fish 
landed appear to be greater than can 'b·!i ac~ot:t:::.d;ed i::rr· on the 
basis of a change in growth rate a1one 9 and. inc-.:y be a f:!.rst; 
positive sign of long·=term benefit f.rom the reg\.ilat:lor; ... 

Some of the problems en.r~ou:nter.ed du.rJ_ng the <:~.nalyses 
may eventually be solved thrcmgh gree:te!u ref.ine:ne::?:.; of the data. 
For example, the data used so far ha'>re 'been w~~:g:t·r~,ed anm:tal 
total catches for all Georges Ban.k o Some vf the s :.:m.r~·as of 
variability in mortality rate estimates may beco:me apparent if 
the data are broken down into smaller time &.D.d a.rea !l!lit;:o, o 

Preliminary studies of models have also indi:::ated "Che.t some of 
the variability may be associat~d with error=: .in. ag·a det;er
minationo In addition~ it has been show.n that ~.r·:ro:t;s; i.n. 
estimates of mortality of young haddock may ha.Y~ ':J•;.~"J. !.n:::ro= 
duced by calculat:i.ng average mortality 01rer seve7.a.:. age~~ 
classes if, i.nstead of :r·andom variations~ there are !.;rends in 
mortality with age or timeo 

Methods of measuring a:n.d ac;©ou.;ntin.g for \?I'ro:r·s from 
these and other s<ouree~ are being invest:tgatad to ·;jermit 
improved accuraGy in assesl'Smen"te of' effect.::: cf' me:;:h r"egulation 
by the system of' comparing yiel.ds before azJ.d ef·c.£-!:f::· r·egulation. 
Alternative methods of as':'essment a:re aJ.~~o be:.ng ~iC/lJ.ght. 

Noo 37 

A NEW ROLE FOR STUDY BOATS IN ASSESSIN:::z EFFECTE' 
OF MESH REGULATION 

The accepted method for detecting effec .. c . .:; of a mesh 
regulation is to compare a series cf pre·-·· and po,t:;i>~::.~~?g'!.llation 
catches 7 corrected for differences in yearouclass abundance) and 
mortality between the two periodso This requires collection 
of detailed catch and effort statistics over a suffi·.::iently 
long period so that confidence limits of the estimates of 
abundance and mortality are narrow enough to permit us to 
detect changes in catch of the si.ze predicted to res'iJ~ t from 
the regulationo A study fleet ustng the old met:h siz,a- is 
operated for a short time aft.er the regulat:l'..o:n. to ensure that 
there are no remarkable changes in relative a1railabll:!::.y of 
fish to new gear and to measure any changes i.n efficlency that 
take placee 

Experience to da"t·,?, i.ndicates tha"'::; the ~,;.e.r;.g~h of the 
series of pre~regulation data that we need before ·~his method 
can produce the precision necessary for mea.su:.:·~Jme:r:: of effects 
of regulation may be prohibitively long fo:v.- m<·:J~~'t Y':..sn&rte>s o 

Even for the Georges Bank haddock fi::he:ry- 9 wb.er<:, d. :pa.rticuJ.arly 
long series of data is being analyzed., the degr~t:1c of' p:recis:i.on 
is discouragingly lowo It; a.ppea:rs alinost .e;+;:;;tai.J2 :Ln 't;hiB cai';e 
that even if our methods should eventually pe·rmit; us to demo.n= 
strate the predicted relatively large difference in ~~at~.::h 
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before and after regulation, we sh~ll not be::-ab1e ·so dete,ct 
what will probably be relatively smaller departu.re!:: ·:Jf the 
aetual catch from the expect,ed e 

Aside from sa.mpl.ing errors in age determi.nation and 
incomplete data on catch a:nd effort, the pre·::;ision of mortality 
and abundance estimates from catch statistics ''irar:f.es directly 
with (1) the coeff:i.cient of correlation between mortality and 
effort 9 (2) the ntunber of tjme intervals 0'\rer whlc~h mortality 
rates are measured 9 (3) the amount of variation 1:n effort during 
the study period.. The coefficient of correlation :ts aff.ected 
by many unidentified sources of variation'il among the most 
important of whic;h are probable. changes in availa.bi1i.-cy of the 
stocks from time to time. Precision can sometimes be impro"'ted 
by lengthening the period of obse::rvations 5. althot..~;h ·~hJ.s 
frequently increases the first erro:r compo:nen~~.. aowe"~?er ~ the 
investigator generally requires a long serias of data. a.nY"wa:~r 
in order to have suffic .. ient variation in eff\H·"t ~~<:.:1 permi'i:; 
separation of the fishing and natural mortality ra·~';;;"\ components. 

Where long series of pre=regulation data are not 
available 9 j.t appearE: possible that appropriate use of a study 
fleet during the period of change may be made to m€'a~rw·e effects 
of mesh regulation ·with a pr·ec:lsion at least ·as great as that 
afforded by the method just described.. Thi.s t~ltex•na tive 
approach inv"olves the introduction of a var:tablrs=.:.dzed study 
fleet to fish wi.th tht-:: new proposed mesh size o UsJ.ng the 
mortality estimates from detailed statistlc~s of 'both. .'sections 
of the fleet~ it i~~ proposed that we should ca::!.culate how much 
would have been caught rq the fleet using either type of gear 
alone.. The difference in calculated catches I.r~ a direct; measure 
of the effect of a gear change since the fieets will ha·\J'e been 
fishing the same year·~classes o 

The calc~ula't ions and the tests invoJ;ved j_n this 
alternative method are of exactly the same type as are 't.lsed in 
the current methods of analysis when two types of gear are in 
use,. However~ there appear to be several advar.:t;age.s in the new 
approach., The most important is that if a small study fleet 
using the new mesh is introduced before a regulation and then 
a study fleet is exempted to use the old mesh af'Cer the regu= 
lation is enforced~, we have introduced the maximum possible 
variation in fishing effort on the small sizes of fish directly 
affected by the mesh changeo This gives maximum precision in 
the estimation of mortallty and abundance at these critical 
early ages o Sin.ce the two types of gear fj.sh the same stocks 9 
it may also be poss:l'ble to study the ~~hange15 :Ln. <:nra.tlability 
which affect the correlation between effort an.d l!HJrtalJ.t;y o 

Furthermore 9 although the length of time required for th~ 
study will differ from fishery to fishery 9 prec.ision ·~omparable 
to that obtained by present analytic: methods ~an probably ·be 
obtained in significantly shorter timee 
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It must be recognized that 9 at~ best 9 ~·:.he p:rec:ision. 
of estimates of mortalities and abundance :!''rom ci'!l:·';c::h data :is 
low 9 so that our chances for measu:.ring affects cf a. me:sh l"egu·
lation by this method alone are po<;:>r~ .nc matter 1"1hat analytic 
procedures are used o It seems likely~ therefm::··a 9 that. any 
intensive study of the type proposed here shor1.ld :make provision 
for other means o:f' measuring mortality· and a:bunda~1.Ce o Chances 
for success would be much improved :l:f a study ·ooa.t program were 
accompanied by a tagging program and was done irJ aro~ area where 
the biology of the species fished was well ·uxlde:cst.ood o 

No. 38 
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EFFECTS OF MISTAKES IN AGE DETEHUINATION 
ON MOrtTALITY ESTIMATES 

It is well known that there are error~ made in the 
assj.gnment of ages to fish from readings of annuli on scales 
and otoliths, especially among older fL:,ho Studies reported 
by Gulland (1955) have shown that a11erage mortalii::y and growth 
rates derived from these data may not "be m..:;.ch i.e errm.'~ provided 
that the precision of readings does not vary markedly f'r-om age 
to age and the average mortality :rate :!.:; taken ove:r a s~xr
ficiently large numbel"' cf year~classes o Howe-g·e::r ~ ill r::alcuJ.at:tons 
designed to compute mortalities from catch stat~is"t:i~~~~., we 
:frequently wish to compare the apparent m(:.:r·cali·:i.es for di:f':fe:t"ent 
year-classes or to dericve m.ortality estj.mate.s :'~::"o:m relatively 
short series of dat;a o Errors in. age :r·sadiJ.'lgS may lntroduc.?J 
substantial error~ in analyses of these spe\.:.:ta:J s~.":";uat:Lon~ e 

A preliminary exami.nat:ton has 'been made vi' the con= 
sequences of mistakes .:tn age determination in a s:Lk;uation such 
as that of the Georges Bank haddock fishery where ·we wish to 
determine abundance of individual yearc·~lasses in a regular 
succession of alternately weak and strong broodso The magnitude 
of age determination errors may be judged from studies by 
Kohler and Clark (1958) comparing differences in the ~eadings 
from scales and otoliths from Georges Bank haddocko These 
studies have indicated that from ages 2 to 8 the disag:t"eements 
in age assignment a:r-e symmetrical about the mean val·w:;s" That 
is, there seems to be no bias towards reading fish at these 
ages consistently older or youngeJC' than they are o The distri.., 
bution of scale ages at a given otolith age may therefore be 
taken as an index of' the distr'ibut:!.on of error:s at that age., 
(Error distributions may be s:tmilarly derived from -che d:tstri
bution of otolith ages at a given scale age .. ~~ UsJ.:ag errors of' 
the magnitude shown by this study 9 mr.)dels h<:rFe "bE•<:.Gl const:~ucted 
which compare the actual and distorted age dist.r~:.butio:1B fo7:' 
:fluctuating fisheries 9 and mortality rates ha·{;'e t~een J."ecalcu~ 
lated :from the distributions .. 

The results show that 9 as e:xpe::tec.~ t:he O"\rerall 
average mortality rates derJ.ved from the a~tual and dis"i:~orted 



Groundfish 

age distributions were identical o However 9 if c&.l(:!u.1at:tons are 
made on the strong or weak year=classes alone, morte.li ty rates 
are significantly over~ or underestimated respective~~, and 
the averages may be similarly biased if a preponderance of weak 
or strong year-classes is used to obtain the overall averageo 
Furthermore 1 errors of the magnitude used in these models are 
sufficient to explain the a.pparent levelling of :J.nitially 
different year-class strengths which has been observed among 
Georges Bank haddock year~classes between ages 2 and 8o A 
system for correcting the distortion in situations where a 
strong year-class is preceded and followed by wecs.k year=classes 
has been suggested o The importance of such errors <:"iJJ.d the 
practicality of introducing corrections should 'be studied for 
a greater variety of situationso 

PORROCAECUM Il\lFESTATION IN COD IN CAP:riVITY 

The examination of the cod remaining at ·che end of 
the growth experiment (Noo 27) included inspection of the 
two fillets and skeletal section of each fish for larval 
nematodes (Porr_~~ f!,§.Qj,J?,iens) $ D .. N. Fitzgera1d 9 who was 
experienced in the technique of examination9 carr:":.ed out the 
observations.. 'l'he results for 29 cod showed 38% of the fish 
were infected 9 21% of the fillets and 17% of the skeletal 
sections from the fish contained worms., D .. M .. Scott (Prog o 

:Sept. Atlantic Coast Sta. o ~ No" l+8 ~ p., 10) has shewn that 
Parrocaecum does not occur in herring o Sir1.ce these cod were 
fed exclusively upon herr:lng for the pre~:ir)'US yea:r 9 :tt is 
unlikely that they became infected after they were eonfi.ned 
to the tanks.. The in.cj.den<;e found in these cod was similar to 
that found in 1957 in cod from areas adjacent to the trap from 
which they were taken., It is lnf'erred that the ta.r..k cod 
carried these worms from the time they were taken from the trap 
at Locke porto 

It was noted -r;hat an tmusually large per•:!entage of 
the worms (33~~) were found on the skin side of the fillet e 

Scott has shown that the worms migrate from the stomach to the 
body cavity then into the cod musculatureo The ~urrent obser
vations indicate that the nematodes continue to move through 
the musculature away from the body cavity towards the epidermiso 

Noo 4-o 

Ao Co Kohler 

INCIDENCE OF' NEMA'l1 0DES IN CRUSIJ:'.LI.CEAN'S F'ROM 
THE BRAS D8 0R LAKES IN 1958 

It has been known for several years that mysids in 
the Bras d 9 0r Lakes were infected with larval nematodeso Less 
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than 20 specimens of nematodes ha·ve been available for identi~· 
fication. None appeared to b~ .P..Qr_:t,OC~\1!! and all that ~o·uld be 
identified were Contracaecg_!n.. The possibility stt11 e:xis1~s 
that mysids or some other crustacean might serve as p~~ary 
intermediate hosts for P •. dec.uiens.. Accordingly 7 in 1958 9 
further collections of mysids were made in the Bras d nox· 
Lakes. 

Seven collections were made in .Ju.1y :·~956 t:r"om three 
localities in the Bras d uor Lakes.. One sample .~arne from Baddeek 
Bay~ two from near Coffin Island~ and four from nea.r Kempt; Head. 

Incidence of nematodes 

Each crustacean was examined fo:t' :c•.amatod!?Ji:.. Tb.e examin~ 
ation consisted of the removal (Jf the c:arapa~e and a.n inspe~·tion 
of the cephalothoracic regi.on.. The abdomen of each animal was 
examined but was fully dissected only in large speC:; :'.;.menz (larger 
than 3 em .. ). 

One hundred and twelve nematodes were found.. Thir·ty
four were free in the jars in which the ~ru.sta.cean~: .had· been 
preserved o Assuming that these TH:)mat,Jdes had o:rtginated from 
the preserved crusta~~~ns 9 the inc,J..denc~ of neme.tcdes wa$ 
approximately 1 .. .3% (·~~01.9Q;.. The dist:ributton by hosts of 
the remaining 76 nematodes 1~ .l)hown in Table 1 e Tl"...ree groups 
of crustaceans were infectedg my~id<J. 9 auphausids 7 and dec:apods. 
A single nematode was usually preseut in an.infected host .. 
However, 2 nematodes were found in ec-J:>:b. of 6 mysidd~~ ana l 
mysid contained 3 nematodes o Because of the preponlierane:e of' 
mysids in the collections~ it was not surprtstng ·to find that 
most nematodes occurred in 4 speciea of mysidso Sixty~two Qf 
the 71 nematodes found in mysids could be as~:J.gned to definite 
species of mysidso 

Most nematodes (47) were found in lo ~meriJL~; 99 2~ 
and 1 nematodes were found respectively in M· a:;~.~ M· ~~ 
lepis, and E.. erythrophtha1Jl!Sl.. In view of the scare:i.ty cf 
No americana relative to the other mysids~ the percentage 
incidence of nematodes was obviously much higher in M· ~rlca~. 

Infected mysids wer•e most ~.:::ornmon in the Kempt Head 
area. This can be attributed to the fact that N. americans. was 
more common in that area than in the vicinity of Coffin Island. 

All the nematodes were lax·vae less than 15 mmo in 
lengtho All but 5 showed the generic characteri;.:rt!.~s of 
Contracaecum. The remaining 5 a1·e of part:icula:t" .tr~.ter~st to 
the present investigation as they belc~nged ei.the:c t;o 1?.21.:~ 
or to Anisakis o It may be noteworthy that )+ of these nematodes 
came from Mo mixta and Mo stenol~!§s but none wal'! definite:l,y 
from N. americanao The fifth came from a mysid wh~se state of 
preservation was too poor to permit generic deterrnin.at~ion. 
Further 9 it is interesting that 4 of 11 nematodes f'ound in the 
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genus MYs.i§. were either Porroca.ecum or Anis&ki§,.. All 50 nematodes 
from l!eomysis were Con~rr-ca2,9.Jamo 

Table I.. Numbers of nematodes fotmd in various crustaceans from 
the Bras d 1 Or Lakes 9 J·uly 1958., 

Locality ~~Si.§· 
and date ill..LJ! 

Deca= Free 
pod in 

Baddeck 
Bay 
July 8 

Coffin 
Is .. 
July 10 
July 16 

Kempt 
Head 
July 9 
July 10 
July 16= 

17 
July 19 

0 0 0 

G 0 • 

0 • 0 

0 " 0 

"'* ) 

3 
1* 

c Q 0 

8 G 0 

l* 

" Q 0 

o e o 

1* 
e o o 

0 0 0 

0 0 0 

~~ 
-' 

9 

" 0 c 

" 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 ·, 
,,I., 

0 0 0 

l* 
0 • • 

e o o 

0 0 " 

.. 0 0 

.. ., 0 

e eo 

0 .. 0 

SPo jar 

o e o 0 • 0 

0" 0 1 
.. 0 0 • ., 0 

0 0 ., 3 
0". 7 

'~ ..... 12 
0 "0 11 

~1=---~· 

*indicates the d:l.str.ibut ion \.'if nerr.atod'7:s ·:>f the genera ~P.9,I:r.Q.~g~ 
or Anisalciso 

Table II.. Length in millimetres of certain characters of larval 
Porroca~ or Anisa~is recove.red from mysids" 

Specimen 
no .. 

2 
52 
64 
23 

Total 
leug,t!l 

Oesophagus Ventricult!.s Intestinal 
..=~9~9JJ£L~~· 

Oes .. /Vent .. 
--·L-~. 

4.3 0.,66 Oo39 168 
4 .. ~ 0 .. 81 0.,56 ? 146 
4o7 0.,62 Oe45 0.,16 138 
5o5 Oo70 Oo4J 171 

----4.---M~_l_'?_Q _____ ,_··-· o ~6 -~~~--~·---·Q-~,P-e.:l...n·---~ 

Each of thE: 5 Porroeaecum or Anisak:Is was too small or 
too poorly preserved to permit di.ss'ectton:· .. =··An ~in.testinal eaecum 
was present in one nematode and probably l:-:1 anothe~r o no intes= 
tinal caecum was apparent in the remaining 3 ::-1ematode2., On this 
basis, these specimens could be either jl.n:.sakil2, or" Po::::.;r,9caecum 
larvae in which the caecum had not yet develope~. There is 
slight evidence favouring the latter possibil:J. 'tY.. -~irst, the 
ratios of the length of the oesophagus t;o that of the ventriculus 
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(Table II) resemble those determined by Templeman .§'.! e;_i.,o {1957) 
for Porrocaecum rather tnan those of Anisakiso Templeman showed 
that this ratio was usually less than 180% fo'r Porroc_q.ec!l!!! but 
more than this for his specimens without a caecumo My own 
unpublished studies on Anisakis showed that in 75% of the 
specimens the oesophagus was more than twice as long as the 
ventriculuso Secondly? there is no host of adult ~~~ki~ known 
to occur regularly in the Bras d'Or Lakeso 

' 
In conclusion 9 two main points have beer1 est:ablished 

by the present study., First., nematodes which are proba'nly 
Porrocaecum occur in mysids in the Bras d~Or Lakeso Se~ondly~ 
euphausids and decapods are also hosts of nematodes in this · 
region.. To establish the frequency with whi·~h .fQ!:r.Q£.§.S!,Qlm! occurs 
in mysids and other crustaceans in this region,! it wouJ.d be 
necessary to collect much larger numbers of crustac;;a.:o.s o It would 
also be desirable to make collections a't different ;-~".:.~a::;,•:>ns of the 
year .. 
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GENERAL S~~y OF PELAGIC FISH INVESTIGATIONS 

Pelagic fish research in 1958 continued to be concerned 
chiefly with a program of research and statistics des:gned to 
meet the needs of the International Passamaquoddy Fisheries Board 
in predicting the effects which the proposed Passamaquoddy power 
project might have on the fisheries of the area. This program 
began in 1957 and will be completed during the s1~er of 1959. 
Most of the projects are carried out CO··operati·~"'ely by the Fish
eries Research Board of Canada and the United States Fish and 
Wildlife Service~ particularly in the pooling of equipment and 
personnel for field operations~ although scientific collaboration 
in analysis of data and interpretation of results is included. 
Efforts by the Research Committee of Canadian and Un:L ;;ed States 
scientists in planning and co-ordinating the prog~am and in 
progress reporting i.ncluded four regular meetings of the Research 
Committee; two regular and two informal meetings of ~he Inter
national Passamaquoddy }l~isheries Board? four meetings of the 
Joint Engineering and lHsheries Cornmi ttee:; one jcint meeting 
of the Engineering and Fisheries Boards; three meetings of the 
International Joint Commission; two meetings o.f the Su1Jc .. Commi ttee 
on Anadromous Fishes' two meetings of the Sub-Commi-r~tee on 
Economics and two meetings of the Sub-Committee en F:Lnal Reports. 
The program, as a whole;) was reviewed and apprai.sed cr·i tically 
in consultation with Mro B. Be Parrish of the Scotr,ish Home 
I)epartment who was employed for this purpose from mic. June to 
mid July. 

Major emphasis continued to be placed on the herring 
fisheries which make up more than 80.% of the t~:;,tai. fish landings 
in. the area. Studies of catch~ effort~ investmen~ and income 
statistics were intensified and improvedu Total landings in 
Charlotte and Saint John Counties were 60% below the p~evio·~s 
year's catcho Net cash returns for weirs ($1 779) and for 
purse seines ($27 ~263) in 1956 and 1957 showetl p-t.l?.'s:. ::::.~ining to 
be significantly more profitable than weir fishinge Studies 
of migrations were accomplished by tagging and releastr.g '79, 794 
herring of which 2~739 (3.4.%) were recaptured. Experiments to 
establish behaviour patterns and the survival of herr~ng under 
environmental extremes have provided valuable data fo:r.' prediction 
of the effect of power dams on existing fisheries. Explorations 
for larval herring and the distribution and abundance of plank
tonic forms provide a basis for determining the sou::'u.?. of the 
stocks and their method of transport to the fishing areas. 
Fishing experiments~ the relation of catch to environment and 
the length? weight,and age composition of the commercial catches 
rounded out the biological program. Studies of hydrog:caphic 
conditions including temperature? salinit~ and currents (Trites1 
AOG Annual Report 1958·~59) are included in the investigation. 
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· '1 1· ' tl. f' · ~1 d · ·d ·· ~ ·· ·· .. P o· ··t-' .... u··-·:.:. <-h,... · a-~ o··: are ur~ y . 1.g11 .y .l;::;J.e ar ... ~ a;;> a gr:ot.t ? c n1:1 .ll· l·~ ....... ~ m <I .•. 
potential for expansion of the fishing ind·u.st::·y in tht? regionc 
Studies have been carried on fo.r several years to discc::re:i~ vlays 
and means of making better use of these :res·.)U:r·ce<;: Q E.ffc,;t:·!: s 
along these lines were restricted in 1958 tiu folL)-;,v·:::.:r~g ··J.te 
rapid expansion of the herring fishery in sm.1.thv::·es·G Nc•\.'a Snot.ta 
and to the observation of two gear exper:I.ments .:JG. thz; r-nut:.h 
and west coasts of New'f.'oundland.. Lan:Ungs cf h•;;;:e::::.ng i.x:. :;;o·:;.th
west Nova Scotia i.ncreased from 16o 8 million p.:>un0.s :~n lS~i.i-3 
to 86.5 million pounds in 1958. Particular at-tentiQn is g:l.v·en 
to changes that may take place in the size and age c:omposJ. i:;ion 
of the stocks and in the annual rer.n.'ui tment,. An e:x:p13:o:·iment 1::1 
Hermitage Bay, Newfo:m.dland~ demonstrated the Yalue of the 
drift•mnet method of' fishing and preliminary result~· -:>:~· an 
electro fishing expe:L"lment in Port au Port Bay;; Ne·.,,~:·o~!"idland~ 
were eneoura.ging. s·tudie~:;; of the abundance o:e b(:1?.'::-:'U~.>g lar· .. ;rae 
1.. t'l.· G lf f s·._ L---c n · "' d" .,,. t d .,., ,::.·-·' r> -.·! .. ,. ~ • • •• , 'Y'"r~··l n ue u o (o.o . o.wre .Ge ..~..n. ~~~a e a.~ _xr, .. enh,,d .. " L'~"'' _a .. ,=---
production in 1958. 

A study of" the fj_shery and b5.c.:i.:'gy of s·~vr;:.:d.f.':1.s~:·. -~•9.s 
initiated in 1958.. 'rhe natun:J o.f the fisher.:;· l:,.a<:. ·;tan-g-::::::. :1>-;oom 
a small-boat insho:ca fleet to an offsh<.E'·:? :c:.e&t. :x:·· :·.a··,,~:;;~.· ·:re::;sels 
that a:ce capable of' searching :for :s•em~':·C:f"i .;;!-:. <:'Y·"?I·' i::l. ;··i":~a a:":'·:;;c:~o 
Cat,...l,.l.6·S in lQ~8 ::.·v-r'e'"",..:JAd 5- .,.,.·;-:: "'.1·1 on 1·>·-, .. ,.,.,~."' ~, ·:·11····· ·:.<''""'' ~; .-· .. ·r .. ·.,;·:·.~-=·."'·:'21 ..,r _, _, "•J-"-~ v ,.c, _, w. .. L..~. ...... .... • • .... ~ .. "•""' <:. ·-·-· ~ -J··~···· · •..• · .. , ~ _ . ,.. "'_ 
since 1939. 

During t:t.1.e year 1i.aison '"'·ith o t;h(!2.:;~· go·;~·~?rc.n~ .. ,.::r::;~ ag.::n:n1es 
and pu.;:Jl:ic relattoncS that o'~~c,4.~Y5."c:d ths· attentio:::. o.f ·;.~he ~:.:~~:.ag:!.c 
fish grc11.1p included O{::>.C)P<~rati··:'e p:r.njec"~~s with t~1e Ne'i>f B:f·c:c:::n~Tick 
Department CJf Indus t:ey and De·v·el.opment, i;he W"oo6.s He .. ~-;, Ocea~:tc .. ·· 
graphl.c Insti tution~l the Hai.:c.e Departme:ctt o:f Sea and Sr:;J:::"i~ 
Fisher·ies, the Nat.tonal ReseaJ:'eh CounciJ_~ the United. 2ta tc-;;s Fi.sh 
and Wildlife Servi~e,and the Economic Serv~ce of the Depa~tme~t 
of Fisheries. Consultative se:r.·v·icas w·ere :m&o.e 2.v2.~.la'!:;."'. ~~- ') p2.rt"' 
icularly to Bonda Foods and Sea Weed Product;::) cf' Ya1•mou.t£,, No,ra 
Scotia? and B .. C. Pack.~ers of Clark' .s Har"tou.:r, Nc,·;,;·a Scotia,, i:::. 
proposed expansion of the herring processing indus ·~r.:' o •:-:a.nadian 
Pacific Steamships, Saint John Marine T:ranspo:.>ts'J a.nd tt.e Depa:i."'t··· 
ment of Transport have co-operated in carrying out ~asearoh 
projects. FishermEm, industry persor..ne::., a.r).d Depa:r.t.r!'.ant o7:' 
Fisheries Protection and Inspection office~~ have p~0·;ided stat
istics of catch? investment and incomE:, and ,·:;t.:.bstan-t;)_s~. a.ss:l.stance 
in tagging experiments o A~{ ian visitors to the St;at~~cr:; ·"re::·e 
briefed on the work of the pelag:~c fish g:t.."'ou.p arid. a::'7.:'angemel1";:s made 
for observation Qf actiYities in the field. Ad:I"J·::.ce and corosult~ 
a tion on smelt problem in the Great Lakes we...""'e p::cc":·idec'. the Central 
Station of the Fisheries Research Board and a d.L:.cou::';:i<.:: c:;.7. ti;.e 
Atlantic smelt fishery was made to the Department of Fishe!ies 
District Protection Offi.cersv Con!'el'ence in He.::.J.f.'a::r.o A -Gw·c-~day 
herring symposium \vas sponsored a;:; part of the )O""Gh Annlversa:L"'Y 
celebrat.ions of the Sto Andre·ws Statior.. 

SoN'o Tibbo 
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No .. l.t-2 

THE CANADIAN SWORDFISH FISHERY 

The fishery for swordfish off the Canadian At:i..anti:: 
coast is becoming increasingly important~ particula::-·:y :.n the 
Province of Nova Scotia. Catches in 1957 and 1958 exceeded 
5 million pounds with landed values of more than 1 :~ /4- million 
dollars. 

Swordfish are summer visitors to the Canadian Atlantic 
area and their distribution varies throughout a season and from 
one season to the next.. Hence# the success of the fishery depends 
to a considerable extent on knowledge of the factors that affect 
the distributiona An investigation of the species ·"·a;:; begun in 
1958 to become more familiar with the fishery, the "bi..:;:~.c·gy of the 
;fish ,and to provide a backgrot.n.d for the more exten.s:: .. -7 2? ~.il''Test:tg
ations that will be initiated soon. Mr. G .. M .. Scme;::··:r·L.::..e ·:rr:.:.s 
responsible for carrying out the field work ar.:.d fc.: the ;celimin~ 
ary reportingo 

During the 1957 season swordfish lar:d:i.n.gd \·;:· · ·:. mude ·.:1y 
220 boats and vessels .. Fifty.,+.wo of these v;er·e Siti.E.:~. _ t:: E:~<' cpe:r:at""' 
ing close to their home pcrts.. The other :;..68 we:re .:..~::t.:•:'g·e:r vessels 
(longliners 9 schooners and draggers) that may fish ~~ .. ,~':'It Georges 
Bank to the Grand Banks.. These offshore vessels ae::~~ct;.:~.~+~ for more 
than 90% of the landings and the fleet has bean ine::·.·ea;;,ing steadily 
since 1945.. At the present time, longliners aJ.on.e are being added 
to the fleet at the rate of 12·-15 per yearo 
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Ther'e seems tc be little reason fc:·.' r<\.·'~'.:~:..:.\ o.',jo :(:. c,h.s 
supply of swordfish in the Canadian areao The .f'~";,.,.. ~a.'-"'3.n tt:;'e 
nearly all large adults. There is no n~t fishing an~ sma~l fish 
are seldom caught. There is no evidence of an:r ~;::;.'n· ':.f.::Dt.ht~'" change 
in the abundance of swordfish in recent y~;ars. ?~ar:i~l :.:.c'iv:idua.~
fish is the object of a spe;:.~ia1 purs·ci.i t and the ~: :._,_ · .. ~·c· :y habj_+,~; 
of the species probably protect it f:r:·om wholesaie cap::;u.~;e-:: as is 
the case of close-schooling fisho 

The gro·wth of the :s;·word..fish f:Lsher;y· .:s e.pp<:1.-:··em-; fzoom 
the accompanying figu.re. During the past 20 yea:;.::·, :.· .. a.nd.i:.1.gs 
increased from 1 ~ '788 ~~~{10 pounds in :.:. 93 9 t~::~ ~, !-~~ 6:- :.::~ '?. p -r:x::ds :l.n 
1958. The reason f'or the increase is probat<,;..y a:·J. .':'::·::a:-:: a i.n 
market demand but it has been made possible by t:!:!.e '2:9V31.opment of 
an offshore f'leet that is capable of seai·~hj_ng :.~'c·:r' F11:-J::dt"ish over 
a very wide a:rea. It is believed by f:J.sh;:;:r~nen ~ .. ><':: ~ ;::k':': of 
swordfish are only lightly fished and the p ~e :· "L c- ·- ·."'··:~< ~~-s o'ct::Lr::.:.i 
may provide the necessary ba(:.kgrou.nd for g:c·~)9. ~~e:: .~: ,, .:' .. t> . .i.~ 
valuable resource. 

THE FOOD AND FEEDING HABITS OF S~ORDFISH 

During the course of the swordfish invesi.·.;:J_ga:.~ion in ~-958~ 
particular attention ~ras given to food and :t'eediJ:.g :.·.te.bits because 
of the influence th.Gse might have on the dist:':'i-~L.<.: (.;. ot the fish 
and hence on the f'Ls!'1.'31''j1' G 

Swordfish are caught ·while sw1rmnL:.g l;;..~;,;:..i.~' E~t. -:.:::-: r.~ear 
the surface. About one third. are .seen ac:":.ua:~.ly tCf:.:.:::x.:L.·.gt•: and the 
remainder a few feet below the su:rfa.·.~6., 

. Earlier.r~ports ha~e sug~ested that t~~ pr~2~~;n~_foo~ 
1tems of the swordf1.sh arE mackerel.~ menhade;:!.~ !:'.-;c::.e:t'L: , :',:J:;r·.::;.; 
hake~ butterfish, herring, :rattails, and squ:LC.. .. SU-i<'me.-" · •.. -3:·.:: e·;re 
that~ in generaL, swordfish strike i:c.to sehoo:~ c:·'.' ~~.'.<:1<:r.=: sme.i.~.e.·~· 
fish from below, disa,'tJling them by ;;:lashing :i.roru c::"' .:: ··,- E'.l.C..c:~ l,,r~t':;h 
the sword and then pi~king lLP the "'J'::.c·t;im:s o 

While on board the M~V • . ff.B:P.ll]ll.~L~? M'>o -~-'.,)foS'c:::.er'·'_rillE' 
found that the stomachs of most of the fish tak<2:1L ·e.·. ·3 \'r,c.m hal.:;·." 
full to filled with food. This food consisted. ct ... i~1'1~y :f' :Lancet fish 
with some lanternfi.sh and rosefish. The majority o~~ "S~1e food had 
been taken whole and showed no injury from being s":;;:oi;:::.;k w·i th 
the sword. In many cases~ digestion was not; far ad:v·C",.n~~ a(7~ and 
it is obvious that the swbrdfish had been feeding at considerable 
depth (lancetfish, lanternf'ist'1 and rosefish a:·e aee:c: -c·.~·.:a:1_ling 
forms) and then returned quickJ..y to the surfa.:~r:; e.:::·;;;z.s where they 
were caught. 
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The fact that swordfish lie at the surfa::::z in relatively 
warm water would appear to be an aid to digestion s.i:cr.d.la.r to the 
rest or sleep that most animals take after feeding .. 

R, ~ o Mr~Kenzie 

No.. ltl+ 

THE SOUTHWEST NOVA SCOTIA HERRING FISB.ER~:· 

Investigations of herring stocks in so·ctthwe;;:1·:~ Nova 
Scotia were continued in. 1958 to follow the cou:::s,~ of" a.r<. expanding 
fishery and to provide a better understanding of" the :.>iclogy of 
herring in that areao 

Nova Scotia landings in 1958 amounted to J.-)2 million 
pounds of which about 85% wc-£i:·e taken in Digby\) Yarmot.r:;:- ~ and 
Shelburne Counties.. Catches in this latter area wer·a approximately 
87 million pounds or more than double the 1957 figure (~2 million 
pounds). The increase is attributed chiefly to su.cce;ssful purse 
seining for small herring (sardines) in St .. Mary Bay and the 
eastern part of Yarmouth Coun.ty. Samples of her:r·.ing for biological 
studies were obtained from wei:rs ~ gill nets~ and purse seines 
throughout Digby~ Yarmouth:; and Shelburne Counties. Emphasis 
was placed on the collection of larval herr5.ng and in c~btaining 
information on the sj_zes of spawning azoeas and the de•:si ties of 
spawn on them.. Fundamer:.tal info:rmation err.: mcr~ret.lle::::t~;:l Cistribution., 
and abundance of both lartraJ. and adult t..t=J!'I'i.ng 'if<M~ :r:>EH.:!·):t"ded. ::·::·om 
interviews with purse sel.ner2.. Some herrlng te.ggi.: g ~"eF ca.~,;>:r:'.:.ed 
out in the Digby Neck a:r.ea but only tr.!.!"ee reec·;;·~:~':::..' :: ·i..:·r;:J:O?:;;J re:->orteclc 

There was some indi0ation of in.::rease6. ~'fi<:.lt,<n::.~::.g acti7i ty 
near the Tusket Islands al tho\:~gh the :::najo:r'ity cf ·::-J .. -::. s:~)awnings 
took place in the Lurcher Shc•al .. 'rrini ty Ledge ares e 1'1;::i7':t spawnings 
took place during the late summer or early autumn~ but lobster 
fishermen at Port Maitland reported substantial amc.w1t.s oi' herring 
spawn deposited on lobster traps during the la ttex· pa~·>; o:f May. 
Herring larvae were found most consistently in St,. Mary Bay and 
88% of the plankton tows taken there contained la~··we.e va:rying 
in numbers from 1 to 1ll236 per l5 ... minute tow with. a standard 
1-metre plankton neto 

Routine sampling of cownercial catches for length? age, 
and vertebral counts was continued throughout the year.. Analyses 
of these data are incomplete but there is no indication of any 
decrease in the size and age composition of samples ob'Galned from 
the gill-net fishery., Samples from purse seines i:::t earlie!.' years 
are not available for comparison., Otoliths sho""~ tha.t the majority 
of the fish taken in the area are autumn-spawned t;xrpes with ages 
varying from 2 to 9 years .. 

With the reduction in emphasis on Passamaquoddy investr .. 
igations ~ it is proposed to intensify the study of her·:-ing stocks 
in southwest Nova Scotia.e 

Eo C·c· Sollows 
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No. 4-5-

ABUNDANCE OF HERRING LAR.V.~E IN THE GULF OF sc~. T,.L.:-.WRENCE 

For eight c;onsecuti.ye ,seasons (l95~-··5'8) stu-:~:~.-::;s cr:. the 
relative abtmdanee of herring lar·Jae in the Gul2 ::_,/ Sto I,a·wrer:.ce 
have been based on. plankton tows taken. in the v1est c~.r..t~: an<~e to 
Northumberland Stra:.Lt .fo:r stud.J.•as cf the a'l;y,:~.n.darJ-~e c:': ~.o.b;:;t:;c;;lX' 
larvae and p:ro·irided by Dr o D .. Go Wilde:r o The tcwB ·vl'?Jre ta.kE":m wi·;;h 
a rectangular 12 °x3' plankto:1 c:at<t towed at the :TL.:C'~.'-=:we and were 

h f 30 . t d t'li I ··o5" ·d· •• ""''"'2·- ~-1 ,.. eac o . ~mJ.nu es . u.ra ... ozi.. n :.../ . .l.. an .... aga:tr:.. E .. ·-"''1?-'~ a"... or 
the lobster tows wer"e exam:i.ned. wher-eas in ·Ghe oth<s:~· ye-r·.~e~~- sa::nples 

t k 1 · 1- f' t' t f "'' f' · r "'- .,_ + · were a ~m c?mpr s1ng a .L ?· ne ow~ . rom . .J. )t:_-r ?·:: -~.J.-31 _,;:·:· s · .. a .... 2ons. 
The examJ.na t1 on cf tow·s and the sort::t:'2g c:::.nd ·:.::.: U."1"G:'.:r."g o·r. la:t'·qae 
were carried out hy Miss Phyllis ,T" Gibs-)::;,. T.br=:: .1:-:·.:rr.·t)e~-:- ·:-:':' t?w·s 
examined and the nu.111ber of la:!':v-ae caught eai;;[.,_ VE<F.:' ·_,·e::·e, a:-' z."'e;·'.J.cr~·s g 

Nc,~c.:f' Tot.<?..l :t1Co .< A~J-8:r.~;.ge -~:o.tch 

___ ...,.fJLlli~'i".~-·--~~-=~,=-~·=~-~t£';.W.:2~~ -~,... •. ~.QE2.1:"J:'Jl28,..._;-hs_\;~;~':; :-·. ~ ~-, ... )j_<3_;:',._~tOJL-~ 

1951 

1952 

1953 

19~ 

1955 
1956 

1957 

1958 

June 
July 
June 
July 
June 
July 
JWle 
July 
June 
July 
,June 
July 
June 
July 
June 
July 

-=~ t~.) i:~ 
""- ~- e .... ~ - ., 

•. o.· .. 
0 

., . . • . ,_, '\, 

u,.r''+ 

_ Th.e abundan::e of la:r~J-a1 herr1ng both 5.r.~. tct.c:.l r:um.-:Je~r:-s 
Call- §ht and J.- n th"'_ ~ve·rage cat, .. h pe.,... ·to·p wac.· ... t -~ t· c ": ... _. ... :. .. ,--'- ·: e~·-,e·i -~ n !\;:, e1 ~. ,. ~ .. ~- .,.,...... r.r ~._, a.,.., .L .. ,!,;,;I ..,.,c#~','···'~ ,:1 •.. ~ 11 _ .J. 

195 • As po1.nted out in the Armual Report for. 19;?'~·-:;s (Appendix. 
Noo 50), the small catches in 19:3'6 and :957 may ha·,,e been caused 
by a reduction in the spaw·ni:r.tg stock because of mass m.::>:;;·tali ties 
that resulted frena a i'u:rtgU2- diseaseo It ts possible -~·.hat this 
extended into t.h.e 195'8 season as the commercial fisb.e::·y 9 wh:Lch is 
dependent on the spawning stocks~ remained at a lo·~A· e.r/:.. Howev-er, 
this will not expla.in the observed differences in a tu.rl(.anee of 
the larvae f:;:>o:m. 19;:51 to 1955 \<rhe:r1 only minor variat:tons in landings 
occurred. It is doubtful whether predictior.s of corr<JJJ.e!"cda1 catches 
are possible from 3tudies of lar7al abundarwe anc~ :i.t ~~s p:':"oposed to 
study rather the relati·we abtmdan(;e of the ·;rarion.s ys·?.I'ur;lasses in 
the fisheryc It is planned that this project wiJ.l get underway 
during the 1959 seascn8 
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F..ERRING DRIFT-NET EXPERIMENTS 

Herring landings on the south coa_st of He·;d'ou.ndland 
declined from about 80 million. poWlds in 1946 to almos·~ negligible 
quantities in 1957o Drift~net experiments were carried out in 
1956, 1957~ and 1958 with the support of the Indust~ial Devel~· 
opment Service to discover the whereabouts of the herring stocks 
on which the fisheries have depended. In Fortune and. Placentia 
Bays only small quanti ties of herring w·ere taker:.. dU .. 1:"5.ng the 
summer months and were of no significance comme::t:·~:.l.ally. In 
Hermitage Bay? however, large catches we:t'e made th.r·ou.gho·~:~·;; AprlJ., 
May, and .June both in 1957 \Annual Report fc:-: 1. 95'7·<:8? Appsn6.ix 
No. 52) and in 2.958. Mx·o Bert St:ric~k:~ar..d c:f.' Hs~~m.i.,~ag<:; ·~r~.s 
responsible for the operation of' the g.3a.:<:· anc'!. f\:•I' p:'":'crvic.:Lrg pi"-3 ... 
liminary reportso 

The method of· fishing was the same du.r5.ng tb.e tv.ro seasons. 
The nets were set some di.stanc:e fJ:'om the shore., a tta.;;hed to the 
boat and allowed to drift from late evening until ear'lY morning 
on the following day. In 1958, the experiments ·were carried on 
from March 19 to July 1. A summary of the J:>esults :i.s given in. 
the accompanying table., 

Nee of Total. no. Tota:'_ A:v·o Catch 
Month sets -----=r: ... .te .. ·=c=s, u~ed_, ____ , __ _g_a"'.::ch ·----~!' net 

};..tj. ll:1o 

March ~ April 
May l~" ''"tf 

.June 9 

.July J~ 

( :..~ "I .... "I 
~·"-"':;·., 

~8 ~; 1tPC "9'""' .,..~ ' ' .. ' ·"- : 
62 ~:~ ~:~ > ~: :;;;::. ., 'J"' 

.;.,;~ 
'-~·1 2::)b (, .~ ......... ,' ..... \,. .... 

d ') t~:'' j(\ ~, , .. 
L -.~"' ...... 

Totals 35 164 i-;-o ~- ., .... ;!.::><P .... 2!+6 

Although no comparative figures are a\railable, the (:!cd-;,;.:hes of' 
herring in drift nets were much greater· than catches J.n anchored 
nets set in the same general ar'ea duri.ng the same pe::·l.o6.. On 
several occasions~ when large catches -we:>::'e ma.de 1.,:i.th d:::i£'": ::1ets, 
the anchored nets caught no herring wh.atsoe.,.~·e~~. Ii.~ :.s expe>:Jted 
that the introduction of drift netting on a larger S(~aJ.e in other 
south-coast areas would increase pr·asent landings sub;;d;antia) .. ly. 

S.N. Tibbo 

No. 47 

AN ELECTROFISHING EXPERIMEtiT 

During November and December 1958~ an eler~7.;::::cfishing 
experiment was carried out in Port au Port Bay on the west coa.st 
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of Newfoundland.. The experiment was sponsored by tl':!:~' I:nd·;;~strial 
Development Service of the Dapartment of Fisheries a.nd ccn.du.0ted 
from the M. V .. Lind.i! MillL owned and operated by C:ro'-fr:r:.e and Company 
of St. Jol:mRsll Newfoundland., 

The electrofishing equipment was manu:f.a.cd::-J:ed. at the 
International Electronics Laboratory ln Harnbu:r€::;; G<-;.:rmany? and. 
installed and used by Mr .. Karl Heinz UlrichsSl c; .. ~ ·--i;.:n'~~.n~··,-~::::-~ and 
two assistants~~Messrs o Hans Rump and Walter' R::.ed:::. :f:;:· o " 

The equipment consisted of' a 100 Kiftf., 440 -v-:.J~Lt~ A,C. 
generator; two electrodes~ one (anode) attached to the end of the 
suction hose and the other (cathode) tied to the hose :tO~J .. 2 feet 
from the end7 a powerful fish pump and a strong (appr·:.:\ximately 
1 .. 5 KW) underwater light attached to the anodee 

In theory? herring a:re brought to the ::.mrnBdia te vicinity 
of the hose opening by a combination of posi ti Ye reE:.c"i~io:ns to 
light and an electric fieldo 

Experiments were carTied on by first locatJ.ng schools 
of herring with an ec;ho sounder,, The electrodes~ h.o.<:'e:, and lights 
were then lowered to the app:':·o.x:imate depth of the ,~'i':lo::·:~ anc1. put 
in operation8 

Durir;;,g U·J.e peri.od Ncvembe:l" 2:.V· to D<:l...::eml-·s::' ?'J M?"o A.Wo 
Holt of the St. And:!::·e·w'S St.a t.t::.~:n vias on br;;ax'd tr;e '1\1'., iro ,;,,,.:.~:;·,~,;s',.. ~ 
observing the exper"i:m.ent.. Sr:d:1oc::ls of he:r.~ring ''f3:":'~ .:::.:,;,.~~.5-l.;r 
located but a tterr.pts to (~apt,.:c?.''e th6iJ.J. v,re:':·e tu-:oS;w ;,:J,::''3f ... :L. The 
operators made frequent adjtlstments to the equiprr:.en-c partieularly 
in the relative position of the electrodes and tt·.c:; ~7't:!"::'lX:.gth and 
nature of the curre:o.to On December 13 to 18" some ;:;·o:-.u~~ss '\11/'as 
achieved and a total of' 200 barrels of herrJ.ng \•;··s·:r.·(~ :.' .. ErLd.sa.o 

The usefulness of this equipment for commerrdal fishing 
has not yet been demonstrated but the results to date are encour
agingo 

Noe 48 

HERRING LANDINGS IN THE PASSAMAQUODDY REGION 

The collection of daily records of herring uatches 
by individual weirs and seines in Chal .. lotte and Sai.nt Job.r:. Gountj_es'i 
New Brunswick'i was continued and improved dt~ri:ng l958. Catches 
have been tabula ted according tc gear,, sub~a:;;'eas. :~ a:1.c~ l'!lonths. 
They have also been arranged by regions in relation to the 
proposed Passamaquoddy dam siteso 

In 1958, 376 weir licences were issued~ 5 more than in 
1957e However~ 107 weirs (81 in 1957) were not builto Of the 
269 built, 66 ~ere in the high-level pool~ 9 in the !ow~level 
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pool~ 76 in the approaches to Passamaquoddy Ba.y 9 37 in. the 
eastern section of Charlotte Cou.n.ty, 6lt at Grand Mana:r, and 1'7 
in Saint John County.. There were 13 purse seinerB and 31 drag 
seiners licensed in 1958 as compared to 17 and 22 :cespe~ti Yely 
in 1957., 

The total herring landings in Charl.c•tt:s a.na. Saint John 
Counties in 1958 amounted to about .36 million pcu.r.1.d.::; o::.· <.ln.).y 
slightly more than 40% of the 19.57 ~atch. Trle :cS5J J.a.nd.L~g:s 
inside Passamaquoddy Bay were approximately 9 m).l1~.on pour.:.d.s or 
slightly more than 25% of the 1957 cat~.;h in thi13 a:'."E,,0.. In (::om
parison the average long=t:;erm (1937~ .. 57) landings ·wei'e app:~·c~;:., 
ima tely 77 million pounds for the \vhole area and 1:1. million. pounds 
for Passamaquoddy Bay .. 

A comparison of 1957 and 1958 landings aucor.Cing to gear 
shows that, whereas ·weir landings decreased conside,:r:·e~')=-~r 9 drag
seine and purse-seine catches -were o::~.ly slightly be~_·:··w· the 1957 
figures. 

Landings f'rom weirs ·began in Febr·uary and j_ncreased to 
a peak of 9. 25 mill~on pom:;.ds in September ·w! th 85% of the total 

. t h (2 r::' !:' "1.1 • d ') j.. 
0

. ;; • ·- •• {\ t d we1r ca c ;;. ;; m1. ... J.on poun s ._reJ.:':lg mac..~.e ::.n .;u~.Y:) .t'l.ugus , an 
September. Drag a;eining wa.s confined to t:1e period. 0\.T·:;.ly to Oct
ober and about 2. 4 million pou~nds -w·ere ls.n.C~e:! by th5.s mErt;'106l.o 
Purse seining was carried o~ for 1t mm'1t:'is beg:tr.r.:.::;,~; 5 .. 1 January 
with a peak landing of 3 rrd.J.lior.t pounds i.::J. Ma;:o(;'·::. &Hd a ':;ota:: of 
3.8 million pounds fo:r the period., The purss,u:',,::i.:::.· .. ,:;_ f:~she:r:y began 
again in July and cont.in:..~ed to the end o:' the yec: .. ·r;. :~,c.u:.di:..1gs 
reached a peak of about 3. 5 million pounds ln Sep-~smbe::· Vl."i th a 
total catch for the yea~ of 7n9 millio~ p~~:d2. 

In respect to the Passamaquoddy dam sites~ ·che total 
landings in 1958 -w·ere approximately 9.0 million pour: .. ~lS ir. the 
high-level pool~ Oo4 million pounds in the low-level P'Jol~ 3 .. 7 
million pounds immediately outside the Bay? 8. 9 millio . ..:-. pounds 
in the eastern sect~on of' Charlotte County~ 6. 9 mill:l.:::;:c. pounds 
at Grand Manan,and 6.9 million pctmds in Saint :roh."C. C~':ltaJ.tyo 

The average landing per weir varied from 2f,500 pounds 
in the low-level pool to 91,700 pounds in the higr:.~level pool as 
compared to 90 7000 and 51lv000 pcu.nds :r·especthreJ.y in l957. The 
average landings for all wel:rs i.nside the proposed damE.:l 1Aras 

84 11 400 pounds (457!1000 pour.~d;:J :Ln. 195'7) and £\::r tr:.c:se outsic.t~ 
100~000 pounds (207 7 000 pound:s in 1957)., 
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THE ECONOMICS OF THE •cs.ARDINE~ FISP~RY OF CHARLO'~~CE COUNTY 

A survey of the primary fisheries of Charlc,tte County 
for the period 191t6 .... 57 was conducted in 1957 a:r.d l.95?.o The 
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purpose of the study was to prcvide investme:~.t,,·in,;c.me =~~.:: ... ,:;'":·m= 
ation for use in the assessment of the impac<; o:f ;;..<~cpo;:;et. Passama~ 
quoddy Power dams on the fisheries of the aX'SB.o K•o 1•..-oFo Doucet 
of the Economics Service') Department of Fisher~E;s ,, t·e<i rna.~ o:: 
responsibility for the survey o Special emphas.is ~ra& p~;..e.c~5 on 
the herring weir and purse·"·se:Lne fisher·:v·~ Most .·.~· h~ d.at.E: 
collected was of an tnventory natu.:re but fer the yea:t:·:;:.: i.956 and 
1957 considerable detail was obtained covering landirg~~ ~eceipts, 
fixed and operating expenses as well as capital azset8 such as 
boats, weirs, and other f'ishi!lg equipmento 

l'he sample of the herring weir fishery su~:';reyed was 
slightly in excess of 50% of the weirs licensed ir.: 1956 and 1957 
and was stratified aec:ording to localityo One: half of the purse 
seiners operating in 1956 and 195? was surveyed but be8ause of 
the smallness of this universe 1 the remainds:~ :;:!': -;;;;:.te ;.~.·:._a,at ·w:lll 
be includedo · 

Complete re~~wrds were obtained for 82 J.le.i.'::C'J.;:~.g ·weirs~ 
partial records for lC.. and ir~ventor:Les fc:"' ~-c.· o 0~:" Lhe 371 weirs 
licensed in 1957~ 284 were operative bu~ only i~b caught fisho 
Complete records were obtained for the 6 p·t:t.:rse s~~d:r;z:rs t:ha;~:. ··i.fBre 
surveyedo 

The re::mJ. ts of tb.B stuc(\,. ;~hcrw<7c: -cha ~; t:h:: 8.'.''-'!:•:age T.G·· 
1 t Oat -·· "r ·· ctt-\.i 7o' h. B\r t., '-1.. ..,. "1 bl p acemen C .. OI a WeL· J..S '11:·',··;, '-·o .~ ".a:"'~ .vJ..~f: Lk~)S ·' ·c·\:;. Lla • 9 

weir components are the stakes· and the nets.; 1...rhi.~:l\ :r:>:2!s·9e;;tlveJ.y 
are 21 57Jl and 4.Q --:,t1! ,--f the .,,1t- 1" 1"'·~ -,s'"'l. ...... cr;s+· ·r"'""' _..,.7"-'1"'":• (';·r.. -:ra1 ue 41 jD ~ <:tC../(1 J \;;~ , ...... \,... w- L ,.,.; '~.:'n ~••'\.C O._'G•~a-C.E:;:\:, V ......, 

of gear associated with the -wei:r:- is $l:~2l6o The a·t;·:s;-:'a.ge investq· 
ment per weir with associated gear is therefore $5,922~ 

The a·1re:rage gross i.n0cme ir. 1957 1\.:~~, .:,.L.~. w:n.::·· ente:r:',~ 
prises (about 116 in.d.i v·idual weirs) \\'as $2 ~ ti5 a.nd t::1e a\l·erage 
net cash return vras $:? /'719, ·rhe main expenc:i t.u~:~~JE' ·:,~,ere for 
weir material$! netting,and labour, 

In contrast to weir fishing 9 the average replacement 
cost of purse seiners is ,$2lt·!l866o Howe:rer ~~ the a"Jerage net 
return in 1957 was $2 7 ~ 263 per seineJ>~~$22 ~ ;:. 7:·~ a..:::~~: :2.lng t·::· labour 
and $4,990 to capital.. Thus 9 from the st.a':ldpc:t:a.Z; of bot'~_. labou:L" 
and capital, purse seining is ;3ignifi :::.antJ.y mc:;:·e p:~'c:':'i table than 
weir fishing, 
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HERRING TAGGING EXPEHIMEN'rS 

From Harch 3 to SeptEHnber 24·.,> 1958 ~ 34 herring taggings 
were carried outo The United States Fish and Wildlife Service at 
Boothbay Harbor~ Maine? assisted in many cases and a tctal o:: 
79,794 herring were tagged (see table)., 
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Herring taggings and recaptures~8 

---~A;:.r.:e.=a:...----~--------..;::T;.;:;a;,r.;g~g~e:.:::d=--------·-,.J3.e~~,p~~:.=s~-

Western Nova Scotia 
Point Lepreau 
Entrance to Passamaquoddy 
Passamaquoddy~ Canada 
Passamaquoddy 9 United States 
Grand Manan 
Wolves Islands 
Coast of Maine 

Totals 

.1 
1.0 
5.9 
5.0 
4.0 

.2 
4.9 

.7 

Returns from these taggings varied from 0 to 24%. Alto
gether, 2,739 (3.4%) were recapturedo Complete information on time 
and place of recovery of 100 tags was not provided, ~ut of the other 
2,639, 2lt-% were recaught within a week of releas~, :V=>% duping the 
next week~ 19% in the third week1 7% in the f'ou.:rth -yresk, '+% in the 
fifth week,and the remainder (10~) spread chiefly 011er a period of 
6 to 16 weeks following release. One tagged herri:':'J.g vias at large 
165 dayso Over 80% of the recov·eries w·ere made in ·i;he packing 
plants and the remainder .from fishing boats and car:r.-it:n:so No 
recoveries were mad.e from United States reductio:1 a.ncl pet food 
plants that purchased more than 30% of the Canadian catch in 1958. 

About 61% of the recaptures were made withir: 5 miles of 
tagging site, 26% between 5 and 10 miles away~ 10% bet-,qeen 10 and 
15 miles away, and the remainder (3%) from 15 to 55 miles from the 
tagging site. The numbers of distant recoveries declined with in
creasing distanceo Three were retaken on opposite sides of the Bay 
of Fundy--two went from Passamaquoddy to Digby Neck and one did the 
reverse. 

~ In 1957, no tagged fish crossed the Bay of FQ~dYo The 
tl].ree recorded in 1958 probably did 9 but landings at the time of 
recovery were being made from both sides of the Bay and some con
f'usion as·to origin of the fish may have occurred.. 

No recaptures of fish tagged in Charlotte Cou.nt:y were 
made westward along the coast of Maine:~ although one did go into 
Cobscook Bay and one from Cobscook Bay went southwestward along 
the coast of Maineo Many recoveries were made to the eastward in 
Charlotte County from herring tagged in Cobscook Bay and off the 
coast of Maineo 

Recoveries from taggings in the Charlotte Cou:.1ty area 
showed that herring move both in and out of Passamaquoddy Bay 
throughout the season~ About midsummer, however, there was a 
fairly pronounced mo"'\rement from the Passamaquoddy area to ea.st 



fP 

~
I~ 

l"' () 
• 
~ c!) 

. ~ 

New Brunswick 

'S' ~'i ' yf\..)- ~__, r /. 
u 

() 

:· -..yf F·\:tZldY 

F:lc're lo Recaptures from herring tagged at Birch Cove~ May 16, 1959. 

~;(:;p.•o 

~ 
1-J 
11> 
~ ...,. 
() 

H) ..... 
til 
::J" 
(1) 
en 

'-..0 
1\) 

Q 



L 

271 recaptures 

,/ 

I 
----~~..J 

Figure 2o Recaptures 1958. 

'-(} 
i..;.,) 

·'1:1 
<D 
1-' 
ll) 

OQ 
f-'o 
0 

i"tt 
1-k 
00 
~ 
(J) 
00 



Pelagic fishes 

Charlotte and tcJ SairJ.t, Joh.ro C~)ru:rt,y"' Tb.i,s s1J.~~,~,-·~.-: '"·~( .;~J.~,:~e f.ii:;~+:'tAYa~:-~: 
coincided with sub8tantia1 1D~;X'ease:;; i:n l.:u:,.di':::>::·- ··· c.r.:n~ :t:·egi(;r,o 

Recover:i es from pu.r[.;j'~'"set:ne opera ~to::o>!. ::! m: .. ctd.ta 
of Passamaquoddy Bay :i.n Septemt1er=Oc:t~ber s 1:wv.rsd +r_c:·~ :...i·.:,h tagged 
earlier aro~d the ~-;h~r~s of the Bay had moi"Gcl. .(;;:>•.·;::. .L•.;.·~ ·i.:: <i.•::~eper 
water.. Herr1.ng taggeu l.n the c:ent~t:al area ot t!J.e f:la.:r .:~!..:. Sepr:~ 
ember-October moved 1.:nto t;he r;.crtheast part of.' the Bay a I.~: tt~i.e 
later in the seasono 

As in 1957 mc.r;~ :r·e,~~a.ptures were mai)E1 nea.i.' '~;tis ::!aste:cn 
than the western passages o.f Pa:::samaquoddy Bayo 

A test of the most suitable colour for tags conducted 
at Connor 0 s Bro.s., plant in Bla ~·~k:s Harbour ga.::>·e };:;:% '··:.=;";'t,:<:':r"!.~' :f·r;.~ 
scarlet tags and 51.% for' maroc;::J. tags., A s;imL:~.B:,: eJt.:p·s:':: :\.JJtt}>:: \:: 1:'8. 
the field using about :,~.;;()OG ea;:·h of scar~;,.s<'ts, m.a:~~r;,.~.·· s.: .. ,r.i (i's.~:,:rv'J· 
tags resulted in recove .:·ies of ::..2 s:~arler.~: ::) y<;;;.:. ··,r:, c,.r:~·. ~~ ;~ua:c:.,o::l 
tagso 

No., 51 

HERRING MlGRA'fiONS AND STJRFACE DRIF! 

Dur1."ng :~~ '"·~"' th. e ""· 1• he,.ri·~g· +ago1° .,,, .: .. , ... ,_.,.( .. , . ... ,.,·r·i··· ~ . .~.·~ 1qc8 . ·-·-' ..,.<,, ' .I ~)'"!' .i, ,,j,., •.• J •• \ ·~ . 0 .;.~~. ..J :·,·.:' .... · .. dJ.o.:,j,, .• •~> - - .I/ 

(Appendix No.. 50) 9 drift bottles were released 8.t t.h? ::·ame time 
as the tagged fish .in an attempt to discovei' whet£~ ... ::!:' th·El:::·e 'lArds a 
relationship between herring migrations and the c.r..""·t, of' su.~r.e.~<:e 
waters o In each o~ 31 taggin~s ~ 48 bottles v.ie~:"::. ·~·elsc.:u=: e~ :J :'Ln. t~e 
other two,44 and 49 bottles were released\, mo.kH .. g -s. E .. ;,. of ~-;?81 
bottles altogether., For t.hep>~ experiments·: tr1~ .. ~n~~l e:;:·. ::>' her::.::ing 
tagged and re, e~ C!ed '···as 7'7 8~-~o:.> There wer·e ') ., ,,,., "'"'., .... ., ,... ···· +ag~ ..a., C:t.~ w " ( ~1 , ..,) 11 , C. n ~ ,_)£..., .•. .:.,,..,'.· ,\. ... '·~·t / ... .;;,, ,,.., : ... 

and 499 drift bottles recovere~. 

A comparison of the :r:ecoverieB showed that. :':'-:.~:r.' eight 
releases, the tagged herring and the drift bottles went in che 
same direction (Figo A and B)~ for four release;~::' tag ar.d bottle 
recoveries were made in oppo.si te directions (Figo C ar:/:. D)~ for 
twelve releases\) there ·was no uniformity in the direc·~:ion of tag 
and bottle movements ar;:.d in the remaining nine rel·;;;a:: 38 <) there 
were insufficient recove:rl6s of e i. ther tags or '()ttJ.f'JS ±'or any 
conclusions~ 
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Herring migrations and su.r::tac~ dri:f'~'~ 

These experiments have indicated that tagged fish do 
not always move in the same direction as the surf'a(;S cU.":''rents o 

Sometimes the surface layer may be very shallow and have nQ 
effect on the movements of fisho While there is tn~.uff~.·~.ien•t 
evidence to establish a pattern of herring migrat.1.on 9 there is 
a suggestion of random movement with some tendency tc swim 
against the current o There are undou'btedly other f'a·ctors affeH~t= 
ing migration9 such as enemies, reactions to light 9 vertical 
distributj_on., etc o 9 and further investigations are nec:essaryo 

Ro A. M~Kenzie 
Ro W,. Trites 
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No. 52 
STUDIES OF HERRING BEHAVIOUR 

Herring groups c:onfi.ned in a cage c:::-.~~en.tc:v~~ed. w:i::;h ~. 
component upstream when the eage was towedo ~lith ~~.r~':r8asi:..~.g 
current speeds ll the orientation upstream became mm~e p::r:oonotmced 
and finally the fish were displaced downstx·eam taLl fi:r.·s->: o 

Under these condi ticn.s the maximum swimming speed o.f hex·rln.g 
was found to vary from 1. 8 knots for fish cf mean ~.l?ngth 15.2 em., 
to 2 .. 8 knots for 26. '1 em" .f'ish at about l2°C.., 

Underwater televiRion ~~ 

Two cruises using underwater televtsJ.op 8q·t:tip:me.nt were 
made during 1958. The first;,; from May 16 to MaJr 2'3~! used equip~ 
ment belonging to the United States Fish and Wiid.:.i±"e S·9rYice 9 
Woods Hole~ supervised by MJ.:c o R. Livingstone. The sec one;., from 
September 18 to October 1." used the National Res~~a::::··.::;~.l Council us 
unit developed by Mr o 'ltL M: Camerox: .• 

During the latter part of the first ..:v.:':';;;.:t.;3eJ a.:.J.d the 
whole of the seco:o.d c:r•uise ~ \)bserlration.s -v.re}~··a ms.C..7.: c·: ... ~:1·\.::;Ll)S of 
freshl~-caught l1e····"'"'.,.., g pi·~""~·~ 1.·,.... a ""'e"'h ·, ·)', ... , ... , "'·'"' - ··" o· ''ee·~· 

,., ' .o.'~.L"·~ ': ·,.,:a•~·~l..'· -<~- J..U .::>.1.•'"::'-'~~:,;:·--·-,~-;~.;;:,~/.,.· -~·.o;''_,_. 
long~ feet W.Lde ,ana. "+ :r.ee ·~ d'7:.:E9o TJ:: .. e ~,.a.me·, o. :\c.;· =" •... a\~: ... "a ,..,o 
one end of the cage so that a clsar view of moat s! ~he in~erior 
of the cage was obtai.:ned on. the mol,::,:;.t;m~' .f··r~:,·~.3::::c;.~ '.r!:te ::::c"'.ge :) iv i th 
~ts attached f""""'m':. ""ppnr+J·•.,.."~'' t1--·e· '"ame,.·~ ·;.r·,·~ ",·:., y·.~ .f· ........ ,.··.u -:-"'JOT'"e ..L. ~a_ V ~;;<H,.~ ~ .. ~ ,.J,..;.O .'~J. , '~.J .i. Q, ~ W (:J..~' ''"'•~" -~~tt.-·. ;';'.:. , , -· t Ch 1 \1 

and in front from bomn.B> o::: th.~ M,. \;"'. H~rengl;t.~~ S() th? ·c. ]_·(; co .. ~.:'..d be 
lowered~ held or~ towed at E:..ny :h?Jptho Wh·9.n. t-::.tv·~~.:::.~g t;h.e ~..G'1.i":, 9 the 
cage acted as a fi11 ;:}o that: the camera end of the cag;.:: alway·s 
moved first through the wa te:r'. A current meter ·was attached 
inside the cage~ half=·way ·back~ and in the uppe!.' pa~:'to Later· 
calibration of this ma~ter mete:.-~ ~rith a second cur:.i:'·e;::d:; meter 
supported in the pos.i.t:l.on occupied by the fish du~lng the experi
ment, allowed the yelocity c.f' water movement p&st the fi£h to be 
calculated. In the followin.g account only results obtained from 
September 26 onwards ax:·e given as calibration foz' the earlier 
days has not been completed. 

Behaviour of herring. in w~_..9m'-.Sm..t§. 

The respons.e of the herring to low· n.a.t: .. : .. :ca.l (.mr:rents 
was investigated by obser1ring the behaYiou!:' of t~1.e :':'tsh. i:c. the 
cage while the boat w·as a.J:l(;hored in warj_ou.s tide,~, stream~~o The 
response observed in no way differed f:r.om their rei.::pcms·2J to the 
apparent current set u..p in the cage when it was tm,r:~·': o Thls 
suggests that the response was not to water. .:~;;;_::.."'r·.;:;:::.ts a;: ;sucb .. 
but based either on the displacement of f~sh ralativ3 to their 
visual field or perhaps to mi.nor turbu..lem;;e set t::.p t:.' t.:1.e passage 
of water through the front meshe This latter exp:..ana.tion seems 
unlikely as when. fish were lowered to 100 feet :J they :ma.i.ntained 
their orientation upstr,'eam wh:i.le the ~age •nas 1i.t c<y ar.'t;ificial 
light~ but drifted downstream when the light 'tlras -l;;l;;,~;,,·._ed of.f.' for 



Underwater television camera and cage used to determine 
the maximum swimming speed of herring. 
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5 to 10 se~wnds:e Failure •:yf: the televi;:,:Lcr,~ :-,aJLEJ:&. p<::'·,:rTentc:,d the 
intended experiment of keeping the he~ring without ~~ght at this 
depth for a long enough pe:r::J..;:,o_ to allow :Light a.iap+;s,:i~j_c,r:.n Ir. the 
absence of light adaptation 9 the loss cf orientation mentioned 
above must not be taken as e'Fi.denc;a that he:~::oring r.:9.t'n·ally vcc·.::!.rr~ 
ing at 100 feet a:t:'e at too low a 11ght int,:m.s.ity f,:J::o ·ry-isu.al O:"ient"" 
a tion in current to occl:L:r o 

At Cu.rr'rent Speeds '1-·e"it'":r a n·e'f>;··!>·)·,;·•, li . .;., .. ~m1'"'' '<:>::;o"~.o·'e thr-> , <:b ,. .1..1. , • ..., _, ~ ,.,., ..:L ... ;N "-' ,_.. '·''·;.A. ....... f .. ...,~ J •• :...t .... ..:... i.,.i,LL. V .. I..~L,•..r.. 1) ,..,...., 

herring circled the cage;, the:i!:' path determined by the wa11s and 
not related to the cu:rrento A mini.m1~;n value fer ·;;;he :~r:i.entation 
by current of Oo8 fte.-/seeo ·was .indic;at;sd by :;h~) tB:tEr~·isior.:. experi·· 
ments but this needs to be i.mrestigat.ed furt;h~r'., As the spsed of 
the cage through the water increased? the hex·ring f.::·rmed. a group 
in the upstream end of' the cage D.ear tLe b~ t·~"~:·m ~:.:~·.~· t•'S'gan +,r;. s·w5.m. 
f · d to id ·J • .... t1t1rr: •· •- ~ ., '+ ... , ... -"~ .. , . ._ ::::.·•· ··n ·· ·~...,.:: • .., ~· -1-1,.. =- .. ~~ .... : ~ c: rom s1 e s e? a .. way.;:, , . 12.,.g t .. p::: '•-'· ·~, .... m w .. L .. ~J. L .. ~::. ••. :; ···"'" .... ;:=:. ..L.;.~ ;~;o ..... -"~ G 

The orientation of the hel'·ring in.to tk'.te eur':;'e:cr~ ·-~:J-~7.L..':J 1nc::·e '(x·:·, .. 
d th ,.., ( "' •· ·• .1·•,) ~ :'ll r"'e-., J-{,• !'!' ,..;)l~ .; •.. :.·/1· ;~ ''·~' ·-.. -].,.!:',.....,,.~ nounce as e veLJCl.tY 1nc.1ea~.ea. aua. 1, .. 1e ,:;; .. ...:.~ , .·-· ... e ... ecle<.-., ..... ,, ... s 

decreased unti.l they were Sli.ght and i:r."J:"8gt..::'.c :t> e kl:G htgh(=:J:" CQJ:·:een't 
velocities the swimming speed of tha ne:~··::-:ir.:r.g :':.u:~;:;'.'i!,c:: ,>;;·~'. ·m1~·:.:1..:::. it 

h d ~ o ·~~ t.~ . .,..,·h ~., ... ~ .,"! c4-· ~ ·; '1 , ~·~ ,~ ':'; ~~ ··~·, .. ... ~.~t', -~.:;. .J ~- ~ ~'"' ~ reac e a m.ax1mcu:n. wuen ·~ e ... .LS.Lc~ , ....... .~.. .... ~.. D~cc..G . ..r..l..~g ~..:. __ ;;) ,.J: ea .. :n .-1.11 .... 
. • i ql~ ·- "'"" 'i·•r "i l..:J·t· .,.,.,yu"i ~l-.,'1 f'-'"1'·'~"· ..... ;,...~~·;·i ., •. , ;:r swunm1.ng v gorou,.. :y~ S.;.. .. :~.>L .. ,) .•. c.., g ... ou: .......... .sn ......... L .. ot· ~.~ ... ''"- ... ne .. 

were swept against the mesh o! the ~age~ 

To determine the Ir.a:d.mmn s·wimmir;:.g speed a g::.:·oi.tp of u;,;; 
to 50 herring sel.ett;;.t;ed by eye fo:;:· U!.lif't•rm si;~,-j w·e.re p.:~.a,:;ed in the 
cage., The cage was then lG'w·ereC. to 20 fE-et and hel::. ·ch·s,::.·e fox· 15 
minuteso Tides or w.ind drift of tb.r.::: bc,a·t: ··.:r.Si.lA.2..1y :;a:::.sad a minor 
current to pass through the cage. w1dar thE.::Be ·::u:.diti.c:.:.:i:3 but the 
flow remained belo;,t 1 .. 2 fto.:/s~t;o A+, I)' m:.:...r:u.t;s~ the ~:age ·W'aS towed 
at a gradually increasing speed. A reoo:t•d ·was .kept cf ·t;he behav·iour 
of the herring and of' the m:unber of flsh that: r:;.ad. :f."a .. i~;..ed t.o keep pace 
and were on the back mesh.., as seen on the te:l.eT•isi('n. ~c~reen during 
each minuteo A second ob~erver recorded the c~rrent velocity on 
a minute by minute basis o The increase in speed .. ·:.,c;::.~';i::.~::.:.ed until 
all the fish had failed 9 when the c:age we"s: ;r,::..;,Lse:\1. p~;_e.ceci. o::1 de~k~ 
and the fish remov-ed fO!" mea::PJX'i.ng. A tempr~~::a'o:.Lt?:'•.?. /';:;ad.ing at 
20 feet was taken between each tcwo 

From graphs of per~entage of fish fa~lee and current 
speeds plotted against time the current speed at "~J~•:td.ch 25%~ 50.~~ 
and 75% of the fish failed ha;s- been determined and is s.hov.'11 i:c. 
the accompanying tableo The speed at whic;h 50% o.f the herring 
failed to keep pace with the cage may be taken as the maximum 
swimming speed w.hich may be maintained. over one min:..1.te by fish 
of these si.zes at these temperatu:rea \lrheD. s·'4immir:.g at an inereas~ 
ing ratee Such conditions mig.ht be icm1d in natu:-:·a wb.e:r·e he:rrir:.g 
near the bottom w·ere stem.m:i.ng a!l ir!l~r,2lasing +~i'~1.G"~· f'J:.'o;t, A'3_l 
currents abo-v~e the maximum .zn,d.:mmi.ng spe<21d v.r:'G.l be able to mo·ve 
the herring in the directi.m1 cf f1.crw. 



Details and resUlts of experiments to determine the maximum swimming speed of herring. 

to Current speed at 50% Date and 
which fish failed failure· experiment 

ftd,sec" in knots numbe.r.-~. 

em. Clll!o oc. fto/seco/ mine 25% 50% 75% 
min. 

15o2 12o2=17o5' 31 7t 12.o2 0 .. 16 * 9 2.8 3o0 3 ? 1.8 Sept.26 . o~ 

3t 3o8 4oO 4.1 2.4 
(4) . 

18.5 15 .. 5=21.5' 50 l2ol 0~10 25' Sept .26 
(2) 

18.5' 15'o9=2lol 43 9 12.4 Ooll 12 2 .::; 3o1 3ol 1.8 Sept.26 o,., 
(5) 

20.7 l8o7""23.,3 35 6 llo7 Ool2 18 2o9 4oO 4 1 2a4 Sapt.29 o. 

l9o6=27ol 5t 11.6 24 ~.o 
(3) . 

22.,0 30 Ooll 3o3 3 ? 2o2 Sept .26 0! 

25.8 23o5-29o3 46 lf 11.7 Ooll * "6 .:;;, ~+.0 4.11- 4.5' 2.6 
(3) 

Septo30 

26.7 24.9-30.0 22 3t llo7 Oo08 30 4o~· 
(1) 

4.7 4 '7 2o8 Septc29 o, 
{2) 

·----:IIO~~...z-~~~.::;:--..=.,~t.~=-,..~~-··=~:.~~~~~~.~~ :: .. """' c::z-:=_--=::..-=:::...--=--=-~--=~~~~·~.~~=~-=-.::"~:::r.-;;;::: __ :=::L;: :..x-·=-.;_-::-:-=::....=~-== 

* to "7$% failure only 
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In the second and third columns of the table., :r:oesults 
have been given for two groups of herring of the '::&m:2; mean length 
and of the same stock which w·ere tested at the begirn::.J.ng and the 
end of the dayo Strong \vinds at the end of the C:.ayr, making handling 
more difficult and necessi ta t:ing an inc:-:ease i;:1 8> ·jed. befo:re the 
tow and not just the increased holding time b.~:~· _lks.:_y to be the 
cause of the difference in swimming .::peed of the ·:·w-..:) g:r:·oup.s o 

The results have been gi"'J·en in the tabie in crder of 
mean length~ There is a statistically significant pG~itive 
correlation between mean length and maximum swimm::..r_g speed~ the 
larger herring overcoming higher eurrent veloc:1 ties tefor"e · 50% 
failedo 

No .. 53 

THE SURVIVAL OF HERRING UNDER ENVIRONMENTAL EXTREMES 

Upper lethal te~~r~ 

The upper lethal temperature lvas dete:"D.1l:~::.ec. for five 
groups of tmacclima ted heroring during .Jw:::.e s ,}\:t2.:r ::-· Aug;;;_8 t~, and 
October.. Of these only the .Tune and O•.::to'ber o 2:-'::·;;:rm~n& ticns 
gave consistent inc:rements of m:,:cta::;_:i ty vd tb. ·•·.;emr: .::•:(:e.t1:..::: ::1 E-.;:1d. or:ly 
the October determinatl.on is co:nsid.ar~d heX'8o I:.:•. C\,·~.·:·i:;er:; Lerri:::1g 
were tested in an area 3 feet s.q.uars by 18 :lnch·:::s f~·sa;.) !::;e_ciar·a ted 
by a galvanl." '7ed Wl.• l"8 .'-'r' r·oer· ·Prc·,m .~.-~.-,6 '-'e,·r-·a·;- ., ... , t-:, .:.~·q·nnr·: ~,+·c.'Y''-! '=''"'!:'1 

u , ... • .... , • ~... a.). ,J.. . .t.t! IJ!.a. (,;.I, _. "" ....... t. ·) J """"'' .:.. ,:.x_ •••. 1 ...., vv .~ ...... 'Ci...L ... ~ 

Water l."nfl01·v Tn' e f'J' s1.-1 '·'"'""e -ta·1v811 f'r·"•"' a ·•·•·r->·" \"' ~· > "' r~.e>."'; ~·r·a· llC!c~ Iff e "' .... ~ !. w <::;;,~;, .t\.. ..,.. ""' 't,....,l...._ tt-l' --· ...._,,._., d. . .,, o '"-' ~"' o 'I .,...,, -.. 

ported at 9&2°C.,., an.d \vlthin three hours all. the £j.,i:-:.:. w·t-:n::-8 L:J. 
the experimental' tanks 9 never ha·ITi.ng been b:~"oug11:; o~:.:t c·f ·watsr.· o 

The herring used in the October determination fell 
into two distinct size groups and 10 large and. 30 .small herring 
were selected to make up each test group., When ti:J.e fi:r·st 20 fish 
to die at 23° and 21°Co were considered~ it was f\.•u.nd. that there 
Was a significant difference in. the mean lengtl:~ C•f the first 10 
to die in each tank and the second lCo In a g~oup of herring 
ranging from 9 .. 5 to 3084 em~ c, there is thus a different:1a1 mortal= 
i ty with temperature~ the larger fish dying more q1.:i.ckly at high 
temperatures than the smaller' ones. 

Length-frequency distribution of the ''lho:;.e test group 
showed a discrete population having a mean length of l:el cmg 
with SeD .. of 0~68e This corresponded to the 30 small fish 1nitially 
assigned to eac2h test temperature gr··oup~ In the ar;.cc;npa.nyir:.g table~ 
the percentage mortality of fish of this group a.nC.. of' the larger 
fish has been giYen. separatelyo It can be seen that the upper 
lethal temperature of the small 9 tc 12 cmo herri.ng at 48 hours 
is close to 21°Coand for tbs 17 to 30 cmo herring is below this~ 
falling between 19° and 2l°Co 



Temperature 
Temperature variation 
~ oc 

23 +Oo2 =Oo5 

21 +Oo2 =0o9 

0' 0 .t,;r +Oo3 =Oq3 

1? +Oo3 =Oo3 

"!~ 
..~..,.. 0 0 

10 10 0 4 teontrol 
=0.7 

= ~.-::-=-= 

9=13 cmo herring I 
Noo .. $ mort,~.JJ.t:I _: . \ NoQ 

. b hr 0 ~ hr~= 1t fJl'ilt:S h'r· -· 

29 76 90 100 100 100 1 10 

31 13 23 39 45' ~.t.,. 1 10 

130 0 0 0 10 , ? I 6 """, I 
i 

I 29 0 0 0 '7 c~l I 9 ' ..., ' 

~I I 28 0 0 0 0 9 

128 0 0 0 0 10 
~-=~ ,..,..:=:a- --cr:~~ 

17=30 cmo herring 
1-_mortaUU 

~~- at 48 h'ro. = 

100 

100 

33 

33 

'""" c;.t!!, 

0 
= 

I-' 
0 
I-' 

~ 
I-' 
$1) 
IN ..... 
() 
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The ability of herring to withstand sudden changes in depth 

The herring to be tested were enclosed in the inner 
of two mesh-covered cages in about a cubic yard of watero The 
outer cage was closely covered to reduce water movement through 
the cage as it was rapidly lowered or hauled through the water" 
On the first run~ 86 herring were placed in the cage 9 the lid 
was closed and the cage was allowed to drop as quickly as it 
could strip wire off the winch 11 until it r·eached 150 feeto The 
rate of descent was lo7 .fto/sec, The cage was left at 150 feet 
for five minutes and then hauled at a rate of 2o6 ft,/se0o to 
the surface.. At the surfacell the behaviour of these fish w·as 
seen to be normal and there was no mortality in the following 
two hours.. A second run with 58 herring descending at 1 .. 9 ft .. /seco 
to 145 feet? and after five mi.nutes being hauled a-c 2,.2 i't ... 'seca 
to the surface, gave the same results .. These fish were caught 
on the same day that they were tested and ranged in sj.ze from 
14 to 21 em.. It is concluded that suden changes ir.. depth from 
the surface to 150 feet have no ill effects on th:BS'~ f'i~:.~h .. 

V .. Mo Brawn 

THE DISTRIBUTION OF HERRING LARVAE IN THE 

BAY OF FUNDY AND THE GULF OF MAINE 

The great concentration of young herring in the 
Passamaquoddy region presents a problem of explaining why such 
a fishery should be centered in this areao It ;is pertinent 
therefore to determine the source and methods of' :t'e~I'Ui tment 
that are responsible for this fishery" Intensive sampling 
for larval herring provides information on these points .. 

As in 19579 plankton collections in 1958 were made 
on a co-operative basis by the Fisheries Resear~h Board of 
Canada and the United States Fish and Wildlife Ser;rice.. During 
the year~ 14 stations were occupied on each of 22 cruises 
carried out in the Passamaquoddy areao In addition~ collections 
made by the Fisheries Research Board at Prince staticns 5 and 6 
for the years 1941~46 inclusive have been examinedo There 
were 3 special spring cruises from Grand Manan to St. Mary Bay, 
3 offshore cruises in the Bay of Fundy and Gulf of Maine~ 15 
~xploratory cruises at the entrances to Passamaquoddy and bi~ 
weekly surface tows from early April to the end of December 
at the Lurcher Li.ghtshipn 

The results indicate that herring larvae are not 
produced in Passamaquoddy Baye A few larvae have been found 
in the area and the indications are that they mmre in on the 
flood tide~ probably through Western Passageo 
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Herring spawning areas in the Bay of Fundy 
and the Gulf of Maine estimated from the 
distribution of newly~atched (~-9 mm.) 
larvae. 
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Outside of' PCI.s~samaquod.dy ir.;. t,h~i Bay· cd.' F'~·u.~dy a,-:-.~.c. the 
Gulf of Maine, the major concentratJ.on.3 of :t;.-2ll."'I'1.r.!.g .~,8.."'\•a.e ltfere 
found near Brier Island In Septembero In Oc·l~obe~-:-~ :.:,a:rg~~ ccnp 
centration.s of lar·,,ya.e ·we.re fou.nd o:n the nort~ha:::n e•~.ge 1:>1' Geo:;.;·ges 
Bank and in the vi .. ::dnl ty c,f T~c.i.ni t;y LedgeB .;.:,:f':f :;;;c•\,.._t:.'l~•e:f t>o!''l'J. Nova 
Scotia., While he:r:·l>ing la r·S~·ae W(~r·e ·w·e:.:.l d.i.sp•.::::"c~· ::1.::.\ .Lc tr.:.e Bay of 
Fundy during October~. t~he heaviest concent:!'aticr .. : wer(.;; fc,un.d off 
Digby. In Novem.be:r ;> 1ar79.oS 111l•ere still hea:~ri.:.~r non::~:"l:::t. ted on. 
the northern edge of Georges Bank: but sQme vre;~;e f'JLI:::•d bet,ween 
there and Nova Sootia., The large October concentratio~~ of 
larvae in the Bay of Fundy ~t.rere follow·ed by a mo::.'·e genEiJ:-al 
distribution in the northern part of the Bay and alc.ng tb.e west 
coast of Nova Scotia.. Herring larvae were very &parsely distri
buted in the Bay of F1mdy and Gulf of l.faine ln De(~ambe·r.·.. In 
January and February, the larvae were still mo~a wid6~Y di~persed 
and fewer were take:n., 

'rhree spec~al spl'Lc:g C:l'ttises around G~;'and Nan.ar1 and in 
St. Mary Bay f'aLI.ed to prcdu.ce any nErKly~ha tcheci he:r-r:':..ng larvae, 
but the capture c.f one young la:rT'ae in ,June ::;,n_ the Lurcher· Shoals 
supplied evldence of .some ;?pr·:ing spavm:l.ng i:n. t11:l.s ::egio:rr., 

The res•;.:tts tn.dicat;:l that; major· hex·:~:L;.g ~palh'J.~d.ngs occur 
off the southwest r,;,:(t<s.~~t <>f Nova St;;td;ia 1:md on ;,~:·:;r;tb.·':':~'r:·. edge 
of Georges Bank.. The dri.fi~ of the :;oa:r·v·ae 9 as 1;:•,d:i~;<i':e:3. by n..:.rr:;~· 
tidal surface cu.r'!'ent~::. and increasing £L::~-;: FJ..s dJ.r.:. di~·.tanc(~ f':r.om 
the spawnl.ng al'·ea::.i ~ncN~ec:uH~:::LJ su.ggests ti1at. Oft1Y 1\f:~~;·z. S·:~~Y~i&. 
spawnings con tr1bu.te ~ub.stanttaJ..:Ly to th8 l:t;IDJ.r.to/ c3i£<."~ ::rt;ock,::,-. of 
herring in the .in,;l:ho:r:e a:>~:?as of' sou:Lh.ei':~:. Ne",.;· Bri.:LD.E'w .:, o 

So"l:.H. Legare 

Noo 55 
THE DIST.RIBUTION OF PLANKTON IN TH.E QUODDY B.EGION 

The biology o.f plank ton populations :in. 'Passamaquoddy 
Bay and its approache::"> J.s of spef.:::ial im.po:.t"'ta.nce -~~o th8 production 
and distributi.on of the young herring wtlich ,:nJ.pp.:,::·t ·:~he large 
"sardine" fishery of the area.e 

Plankton ~ollections haye been mad~ (.JG a. b~v,:;:uo:nthly 
basis over a two~,yea.r per:Lod and. a study o::· the~;H ~::.,~<I.ler;·::;::Lons 
indicates a very compl(~x: probiem wi -ch a g::eat n::any ~~peci..--::8 
involved and their dJst:ributicm. a.n.d abundance \.n:~::.""y~Lcg tlr:m:l.ghn 
out a season and from one yea.:r· to the ne:x.t., 'J?ha ~~n-:51.'~:> p].9.nkton 
population of the region c:ons1stj_ng ch.i.efly .~>f .~ .. t :~'a70 /n:-;ms 
Sul"th a "'r t ' a ·~ 1'\ r..:,:c•~ ot·;', T a·1r 'oe •oo·~,~-1 ~· :,y.·,;~-.j t·"' "I) ·;On ' "" s ...., us ace .n,~ ~ mo .... ~ i..l· •. · .• 1, ;;;: d" .:n ,, ~..:,_.c., .... c.l .. ,. ··'-'· .,. .• e" ... g 
to the neriti-c group., Only tne mm;e cr;,mnmn and. moso t abundant 
forms are discussed hE;re, 

In January~ F'<;~b;cua:ry, and Mareh\) the :;;;opepo6· .. 9a.l~ 
finmarchicus was the"most abm:·td.ant form at most. ste.tionsll although 
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Tortanus gi§.Ql!JJ.da.t'l!§, made up most of the collect:J.c,n.::<. a·~-: Stati..:<~l 8 
in the St. Cro1x Rhrer., Plankton tows during thi.:s :9G':r:.1.od v1ere 
rich in adult chaet;ognaths? .euphausiid;:~, and annei.:.L7•.. In Mareh? 
there were also large numbers of t•.rab la!'"'J'ae., F L'~m tfa:r ;h tl'U'ough 
July~ larval forms of euphaus.itds:; c:rabs i clado:::erazJ.E, ;' barnacles~ 
fish~ chaetognath8~ and annelid:.1~ made up most of t.b.e ~:.o:J.lec;t;ions. 
Large numbers of dtatoms 9 eggs? s.iphonophore;.;, and med.u.~ae ·were 
also found. Pulses of Q~.nY,§, ~icus 9 Net.r..:!9.l..<! ;:lt+~~~ 
Tortanus ~§.caud~s 9 !Q,g.rlli g1£J:Y.tl~ and ~~ :~.Qn,g,lli'll::nis were 
indicated at one or ruure stations on several occasJons., The 
copepod taken most regularly in large numbers during this period 
was Pseudocalantt.§. m.in~'1.:l§,o Copepods were abundant; e.t a fe11r 
stations in August with .~J:l~ making up most of' the catch. At 
the same time large numbers of El:~JJ~J?XJA!"..hi.~ W'ere fc.;-~md thrm1ghout 
the Quoddy region~ In September' and. Oct;obeJ~~ tl1e c'>I~'ep(nj .9~J,\tropages 
typicus dominated the catch with smalle}: numbe2s (•:" <::n;;~p-t:va.us:tids ~ 
Sagitta., and amp hi pods pa!•ticularly in O::;tobe:r-" 'ri.:,€; p:~.::u:~.ktCii'L 
collections in November and December ·were mad·i:i up e.!_:m.ost entirely 
of Calanus fi._~h~£, although ~lt~~.t?. a:n.d ,']\)"j;_:,:~§t.J..+.'QJl were 
abundant at a few station~o 

The average volume of plankton per t,-J~t 5.;:; gj_i er' by· 
months for 1957 and 1958 J.n the ac:companying f'J.g·::.re.. Th8 Yalues 
for Passamaquoddy Bay and for the adjacent area::: a.:t..'e 2hOi>I!Tl separ
ately. The differences betw·een. the quantities taken .:..:r~·. t;he tvv-o 
years are obvious :l part.icularly for the ,:;ollectic;:.ts in. .J'a:c.n;:ary ~ 
July? August$) October~and December., 

Speeia.l plankton ct::>llections t.o stu.dy the dep'th dis~ 
tribution of herring food o.rgantsms showed that iYJ. mid mc::rnlng 
the majority of the plankton v.rere .in the deep.d;~ater layers lvhile 
at night the largest quant:.Lttes ·w·ere taken near ~l:.F; si:c<:·ta~:::E!., 

Tides appear to play a major role in the norizontal dis
tribution of plankton in thE! Quodd:y region., Plankt;on ccmcentrations 
were consistently larger in areas adjacent to th·::~ Bay and most of 
the forms found ins:ide the Bay wex'e also e·iTider::c s.:nd in greater 
abundance immediately outstde" Flo~Kl tides W12l:r.·e genal: ally as soc~ 
iated with an influ...x of plankton to Pa.8.samaq1.10ddy Eay·.,. The most 
important endemic c;opepod::; i.n Passamaquoddy Bay ~~r., i958 were 
Tortanus ~JlQ.d,a t'J.~~ ~~ .~li!JJ.§l~ and ~UJ(.Y1.,t'..,ffifi{;,t:., ."l.?~:d;t,ft~Jtl~ in 
that order., 

No., 56 
THE FOOD OF HERRING IN PASSAMAQUODDY BAY 

Various authors have dj_,s.;:;ussed the r:ich fe;eding grounds 
of the Passamaquoddy a:rea., · As early as 1898 Meo:t:'e vn:ote eo·rb.e 
remarkable abundance of" herr:tng in the victni ty of Passamaquoddy 
Bay is doubtless a direct relation to the ric:,h BUpp1y of' 
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nutritious foodwa There has') however., been 1.re:17 .'.:l·ct"le ev~.dence 
presented in sup_p()J:'t .of this· contentj.on.., 

During the summer and autumn of l958'i an inYestigation 
was carried out in an attempt to relate the feeding habJ.ts of 
herring to the food available in the Quoddy regicrn . ., Samples of 
freshly-caught herring were preserved in. .5'% forma:i;ll: and brought 
to the laboratory fo:r examination., A total of 1..)696 herring from 
Passamaquoddy Bay and its app.roachee; we~e exam:.ned.o The number 
of herring with food was 1 9098 or 64.?% of the totalo Eaeh 
stomach was examined separately for types of o:r.·ganisms.. Average 
displacement volumes were cal'C,~Ulated for each sampl.s C·±' about 
100 fish .. 

The food of the herring ·w-as cplit;? d::">ie~s:Lflec and about 
50 different organisms were identif'ied and :'::'et;:'):':'·r:_,,,(t., Gopepods 9 , 

eggs? cypris Bal;;my,2, larvae l1 mussei larvae? ~1ad·:·ee-raD> ~and crab 
zoea occurred most frequently., .Also a.ppea:rtng in. .i..a:·:g~; numbers 
was the parasitic trematode ltt:9..GLJ;l.Yphal~l.J.!§, g.rt,UJ.C}.~'?"o 'rhere was a 
direct relationship between the .size of the herring and the size 
of the food in thetr stomachso 

The relative importance of' plankton orga:e.is;.ns in the 
diet of herring varied accord.ing to the avatlabili ty of food in 
the different localJ..ties o Inside Passamaquoddy Ba:v· herring were 
feeding more actively than outside the Bay and the domi.nant organ~ 
isms found in the stomach.s; wAre species of copepods endemic to 
the Bay such as )iy,rz1(emor9.. he~l:J.,,f !i}.;U::&ig, .r.;U''l\1~.:~ .. ~ a:rd ;~grtanus 
discaudatuso Outside Passamaquoddy Bay neri tir.' :spEH:.:h::s o:f copepods 
such as Pseudoc&anus mrntq_?l, and ~§. f:j,nrna:r~%.~~-~0~~. and large 
numbers of harpa~t:icid copepo1s and barnacle la.r-;rae ~~rere the 
main food itemso 

The pattern of feeding activity follow~ closely the 
relative abundance of plankton i.n the regiono Heavy :-~eeding in 
June was followed by a fairly regular decx··ease in ~ru1y and 
August; a sharp increase in September followed by anothE:::"' de-c:~~ease 
in October., In late November there ·was a. slight rer .. ewa1 of feed
ing activity which corresponded with an increase i.n abundance of 
plankton at that timee 

EXPLORATORY FISHING FOR HERRING 

Explorations for new areas and no::nv methods of catching 
herring were continued in 1958o As for many ~Jf the Passamaquoddy 
projects, resources of eqtt:ipment and persormei were pooled with 
the United States Fish and Wildllfe Ser·'irice for· moJ.'I9 extensive 
and efficient operation., The present f'ishery in both southern 
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New Brunswick ar.td i:n ~1aine .'is ca.rried ,.:m r;:.tt.~:-~~:e:~ y ;fl ~- ~b \f8'U':'a Ui~ 
bar seines close to the .:;ho:re and Ltt.;t1·8 is ktJ.OI,".O. :; : ·::;i1EJ of':',J 
shore distribution and abundan{;e of her'I'ing .. 

Bottomc~tra-tii!I :fish.ir~g wa.s c~a:t.'ried cn . .t'; em t!::-.e I.,c::-Y;hern 
edge of Georges Bank in .Tan.uary., For :~.3 t'.)\vS ·wtt.h ;;.:, standard 
No., 41 trawl with a sma.ll=in,e.sh c~od.end'l the av·era.g.SJ .:~-=t·~·.~h amouuted 
to approximately 1)0 pow'ldBo Some herri.ng were -i;;aken :tr.t eYeey 
tow but the maximum was only 350 pcnm.ds.. These h1~t:r::l:ng were 
large~ rna tura fish that had recovered. from spa0011.ing ~ p:resumably 
during the previous autumn .. 

Dutch herring 't!'a:w"J.s and gill .~.1.e-cs ·wer<-3 u;qed from the 
M., V. Harengl..!.§ .. in Ke:nnebecasiz Bayo Small quanti ti.eid of' herring 
were taken in botho In the g.:i.lJ. nets;:. -whic.h vrere a.t;proxima.tely 
50 feet deep th'" h.:..,·r.·r~l-rlg '"""t·cbe•" W"Al'P. S'lV'C.Vj·:v d·' ~+·?•·; hl'''i'sd r·ro·m ~ \,;.:, 4~\V.L.. \.•<.:.'t ' ..&. ..;. - '-·· \7 '<,;p!. .... ..,;..,-:i .• .i.J>.:I ~t .. , ,.,,, ... """' _,) ~ .~ ,, .l.U 

top to bottomo 

In an a ttE-:>mpt to dl.~::eO'~J'ei" the ent:r"3.T.£';;8 anc:. <:{R::'.l; o:~ 
herring to and from Pas sa:metquoddy Ba;"i" ~> gJ12. r·t=J 1;:.· ~· I2~~-;.~:v:;;;·;~-Xtdd 
trawls Dut r•·l:l he ...... ,. . .,ng +.<''8'·'·1 .~. -.~nd Ia-~··""'0!1 1·,"1"·.::.·;,,.-·l ;:• ..,,;·;.:n··F n:'=·e·'l •si+·J:l= ' ""' • Ll. A, ,J~ t.~ •. J ..... •lfll,~,.,u. •. ~ ...-\ - • J ,_.. t:!JU .... Y~r.h ~. ro-~.,\ \" .. ,,~.· "' .... ,_ "'\..:• w ..,_~~-

OUt success. 'fhera lr;ra.s no d:H'fL:ul ty witt. the i'.'"· ,·;_·:::~ G71. of t:':le 
trawls but it wa;,:; f'rnmd to bE\ imposs.ihie to .s.r.t0tv::::-· g~~ ·D. ;::;.ets in 
the Passages., Th.ese experiment~::' 11J'BI'8 O(.'lmbirDd ·w·:i ::I: ... .. :.c.'.ggJ .. ng 
operations and 10 ~000 r.narked t.e.r.."ring v.rer.'e reli:i;:;..~,;,.:t~i .~.:n. Lett te 
Passagea None of the marked fish were recapture~o 

On October· 7 .. "Che M.,V .. HareQ..Ktl£ f'J.shed ·w-i·ttJ. bottom 
trawls on the northern" edge cf Geo:1.•ges Bank., Moderate catches 
of herring were taken and sampled for biological st.u.d.J.e.s. This 
is now the fourth consec:u.tive season that sucr.:.essf'ul b 1)tton;-
trawl fishing has been carr.ted ou.t on Georges Bank., · 

Throughout; 1:he summer months~ son1c=B•:JundKc crulses 
were carried ou.t weekly in Passamaquoddy Bay., The~v~ showed that, 
in general, the largest concentrations of herring are in the open 
areas away from the small ccnres and inlets v1here "the weirs are 
located. Large quantities (at least 2 9 250,0GC pcv.nd.:;) o.f herring 
were taken by commercj al purs'" seiners ir1 tht3 .:.::F.:rctl'd c,.f tll€ Bay 
in Septembero 

Noo 58 

HERRING C.ATCHES IN RELATIONS TO gl'JVIliONHENT 

Attempts to explai.u fl.ue:tuatiorls in catehes cf' herring 
in the Passamaquoddy region on the basis of variations in meteoro
logical.Sl hydrographic:~ and biological. condi tion.s ~If1re continued 
d 

0 1958 M ,, p· D }i'" d .,.<. .... .- -~·.. ·~t· ... d .. ·· .f.. ·: ., •.. , ~· ·~ 0 bl urlng o :t: .. _....., o c:n eJ. ,.;,t.).c~ a .-;,ummer .;;;. ,u .~:·n,.:, wd.~ J. e;:;ponsl e 
for this assignment. 
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The project is of prime importance to the Pe.ssamaquoddy 
investigations. An understanding of the causes of pr·esent fluc-c
uations in catch would assist materially in the predi.;~t'ion of 
changes in herring fisheries should power dams be installed at 
the entrances to Passamaquoddy and Cobscook Bays. 

In 1957 ~ efforts were direeted chietfly ·~~owe.rcis com"'" 
parisons of catches wi.th temperatures and riwer dtseha:rg€. In 
1958, emphasis was placed on winds? sunsbine!11 and plankton pro ... 
duction although additional data on air and sea temperatures 
and river discharge were also examined. 

The results of these studies were disc:.r,pc:.tr .. t:ir:.g. Sign
ificant correlations have been demonstrated betwE:Jt-m. eat0h in some 
years and in some districts with certain physical .·~a::-;ol'S ~ but 
it has not been possible to establish any consJ.stent; <.~orrelation 
between catch and physical condi t.ion.s o'rer the period 1947 to 
1956o For example, in only trm of the ten years ~was; there any 
significant relationship betw·een catches and over£;11 abundance 
of plankton in the areaq comparisons of river discharge and catch 
per weir in the same year and for one and two years later proved 
fruitless; unusual catch years (high and low) compared with riv·er 
discharge, salinities at var:ious levels~ plankton ·~'YO.lt.u.nes, a.J.'ld 
cloud cover gave nos tgnific:ant resultso 

An c~verall appraj .. sal of these stud:i.e.s :-.n..Lggests tha.t 
while the abundance of herring in this area is probably related 
to the physical conditions of the environment~ the:r.a i£: little 
or no relationship between abundance and cat,cho Perhaps this 
is not surprising in view· of' an extremely variable market demand 
and the fact that the weirs and bar seines are only eff'ic;acious 
on the fringes of the area. of distributione 

S.N. Tibbo 
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THE LENGTH AND AGE COMPOSITION OF CHARLOTTE COUNTY "SARDINES" 

The major responsibility in the International Passama·= 
quoddy Fisheries Investigations for the age and growth analyses 
of the herring in the Passamaquoddy Region has been delegated to 
the Unites States Fish and Wildlife Service. Samples of herring 
were collected from all Quoddy areas except Quoddy Roads and 
eastern Campobello., In addition\' there were t·wo samples from Grand 
Manan and one from George~-:; BanKo I~e:-).gths aeC!. '/E:r~ .. Pb.:.~al e~:.v..:lt;:; were 
recorded and forwarded t.o the Bocth:x;,y E.srho:t' labcrr·atory o 

Fifty~two samples were obtained and 8~563 fish-measured. 
Mean lengths varied from 96,7 to 188.,4 rnm. The acc<:.mpanying figure 
gives an example of the length composition of t.he b.e:ering from 
catches in March 51 June~ and September. Dur.ing t.bJ.s ps:;:j.od mean 
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Sizes increased from approximately 125 mm., i.n Mar~h to llt-5 mm. 
in June, and to 186 mmo in Septc;;;nb~;~·. 

Examination of scales f'rom 18 samples showed tb.at 49% 
of the scales were unreadable. Of the 968 fish) whose ages were 
determined 83% were 1+~ 15% 2+ and 2.% J+- years ole,., A comparison 
of the average size of these age=classes month by month showed 
that most of the growth took place from May to Augusi~. 

In contrast to the difficulty experienced in reading 
herring scales, Mr., Basil Parrish~ Marine Laboratory:~ Aberdeen!" 
aged some Passamaquoddy sardines by means of otoliths and exper
ienced "no difficulty whatsoever with age readingso All otoliths 
easily read"o He also indicated that '~all otoliths (indicate) 
clear-cut autumn spawnedo Centres (are) large and clear". 

A change from scales to otoliths thllS seems warranted, 
not only for age determinations but also for disti:n.guj.shing 
between spring-and autumn~spa~¥ned fish .. 

E.i':.G McKenzie 
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LENGTH-WEIGHT RELATIONSHIPS FOR "SARDINES~ 

In most of the samples of •~sardinesn that have bean 
examined from the Passamaquoddy region\) the only size measure
ment recorded has been the length frcm the end of the lower jaw 
to the tip of the longer lobe ofo the tail extended straight back 

Sar"d .. i.ne 
2!0 Length-weight relationship 
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in line with the bodyo This is adequate for descr-iptions of 
comparative sizes of fish in an area but has little o:r' no 
reference to the commercial fishery where the oustcm is to 
refer to landings in pounds or some other measure of v.reight .. 
In order to provide a convenient means of conver·ting t.he length 
of "sardines" in a sample to weights and hence to determine the 
actual numbers of fish caught 9 a lengthc,weight relationship has 
been established. Samples were obtained during 1958 and the 
fish measured to the nearest millimetre and weighed t;o the 
nearest gram. All of the samples were examined fresh and in 
most cases individuals of the same length were weighgd together 
and an average weight calculatedQ 

Altogether~ 2,052 ~tsardines" were examine,d. Lengths 
varied from 90 to 299 mm.. and. average weights from '+ .. 3 ·t;o 
215.0 gm. There were f'ew indj:viduals longer than 22.0 mm .. ~' but 
for the smaller sizessaverage weights are based on lO or more 
fish .. 

In the accompanying figure, average weights are 
plotted by centimetre length groups., 

R ... Ao McKen.zi61 



TROUT SUMMARIES 

General summary of trout investigations 

Alteration o:t"' a lake environment to imp:rmra t:rr."'out angling 

Control of the eel population cf a lake 

Pond formation on streams to improve angling 

(a) liith pond relatively large i.n relation to 
size of st:r'eam 

(b) Vith pond relatively small in relation to 
size of stream 

Annual variations in standing crops of trout in relation 
to environmental changes and other factors in a Prince 
Edward Island stream 

Adequacy of natural seeding to utilize .tully the trout= 
producing capacities of artificial ponds on Prince Edward 
Island streams 

Rainbow trout in Prince Edward Island wa'ters 

Relative value of rainbovT and br.:>ok trout in utii:l.zin.g 
the productive capacity of New BrtllJ.swick lakes 

Evaluation of conditions fo:r trout production :Ln &. flooded 
estuary 

Alkalization of a farm fish pond 

Tolerance of immature trout and salmon to salt water 
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GENERAL SUMMARY OF TROUT INVESTIGATIONS 

Fresh waters can be altered physically~ chemically, and 
biologically to provide better ~nvironments for tr?ut and o~~er 
sport species. Industrial~, agr1cultural, and fores-cry opera1aons 
may also alter fresh waters 9 but often adversely for fish produc
tion.. Research to maintain and improve the trout fishery must 
accordingly deal with both these opposing facets of habitat 
alteration. Concurrently •. research must also be concerned with 
the development of procedures to make best use of the fish, and 
with providing information for regulation to achieve this end. 

Fresh waters of the Maritime area can be ~serully 
classified on a regional basis with respect to quality of water 
for trout productione This regional classification is primarily 
based on the character of the rock formations and the nature of 
the overlying soilso Research should be sufficiently diversified 
to overcome natural deficiencles in trout production and utiliza
tion peculiar to the several limnological regions. 

Investigations have shown that stock:tng Maritime fresh 
waters of low to high production levels increased the supply of 
trout for anglers only to a minor degreeo Concurrent application 
of fertilizationq control of fish-eating birds and mammals,and 
control of cannibalism to a shallow non-producti.ve soft=water 
lake, representative of many in the Maritimeus mainland~ resulted 
in a higher productive level and a marked increase in yield of 
brook trout to anglerse Stocking was necessary and effectiveo 
Control of non-sport fish in Maritime lakes by poison increased 
trout production~ but only commensurate with the trophic level 
of the waters. Ponds formed on hard-water~ spring=.fed streams 
are highly productive of trouto The availability and yield of 
trout to anglers from a stream system is improved by pond forma
tion, but introductions of trout are needed in some situations to 
realize the full productive capacity of the pondso Where brook 
trout move to salt water 9 a pond formed on a stream markedly 
reduces the sea runsJ especially where size of pond is large in 
relation to size of the tributary stream and stock of young fish. 

Currently, and f'or the near f'Uture'il emphasis .is placed 
on the following projectsg 

lo Pond formation to increase stocks of trout,, their 
availability and utilization by anglers? as a public endeavour~ 
and by private enterprise for sale of angling privilegeso 

2. Comparison of rainbow and brook trout in their 
abilities to utilize the varied productive capacities of Maritime 
.fresh waters e 

3· Improvement of nursery streams to increase the 
supply and survival of young trout .. 
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4., Assessment of the effects of forestry operacions 
on trout (and salmon) streams~ 

No. 62 

AI:rERATION OF A LAKE ENVIRONMENT 
TO IMPROVE TROUT ANGLING 

Mo VII" Smith 

The infertility of the waters in the majority of lakes 
in New Brunswick and Nova Scotia :'!onditio11s a low to mediocre 
fish productiono Angling success in most lakes declines when 
they are subjected to a continued and increasing fishlng effort. 

Commercial ferti.lizer"s were added 'to Crecy Lake 9 
New Brunswick? as a means t;o J.mprove the growth and production of' 
brook trout. Crecy 1s a 5'0~·acre headwater lake similar to many 
others in the Maritime provinces o •r:rout were planted to supplement 
a low natural production o.f' young in order to insure sufficient 
stock to demonstrate any :improvements J.n productio:c. that might 
result from the f'ertl1ization., 

Fertilization .improved ·the growth rate o~~· trout in 
Crecy Lake o The favourable result was lar,gely :w..:tl1:Lfied ') however, 
by increased preda·~;ion by fish-·eating birds and mammals 9 whi,ch 
were apparently attracted in great numbers to the :ua.kt:: by the 
consistent annual stocking., Contr·ol of these predators was 
undertaken, and attempts made to reduce the numbers ,':;f eels and 
older trout in the lak,:l, Deferment of the open.ing date for 
angling was made in one yea1." ( 19 56) to learn if bettex summer 
angling could be realized~ The results of these actions are in 
part illustrated by the accompanying figure and may 'be summarized 
as followsg 

1. Fertilization resulted in a better growth rate of 
trout in Crecy Lake~, to the point that fingerling t:rout (about 
3 inches in length) planted in early September attained a suitable 
angling size (7 to 9 inches) by the next spring and early summer. 
A comparable rapid grot..rth is not made by 1;rout i·r.l other lakes of 
the area .. 

2.. Fertllizat:Lon~ sto,~k:lng$; and predato:;."' control when 
applied together resulted in a marked increase in ·r.;he survival of 
trout and in the yield to anglers o An increased s:1:nrival of 
planted :fingerling trout to the anglers~ catches fl"om less than 
one to a maximum of 42 per cent was realized. 

3.. The majority of the planted trout were taken by 
anglers during the first ye~r afte:r stockingn Almos; none 
survived to be angled during the third year after "::.heir introduc~ 
non into the lakeo 

4o Deferment of the opening of the angling season from 
April 1 to June 1 9 1956 9 resulted in better catches to later dates 
in summer 3 but the total cat'::'h was smallero 
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5.. The favourable effec:ts of the f'E~ri~.'i..l.:!.a·~~on on the 
quantity of trout foods were transitory,) bt:<J.ng ma::,'"'~~:rnu.ill :Ln the 
fourth year after fe:r·c ili.zatJ on., to fall rapidly ·c;c pre~·fertili
zation levels in the fifth and sixth yearso 

6.. F'rom the inception of predator contx"ol in late 
1950, the average cost of eaeh trout taken by the anglers 
approximated 75 cents o The lm,rest cost 5 45 c:errts :·· obtained when 
all management procedures were applied and the yield of trout 
was highest.. The costs were for guardian ser•1iees throughout the 
year and for stocks of trou.t., 

Mo Wo Smith 
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CONTB.OL OF THE EEL POPULATION O:F A L.AKb; 

The American eel ls a common predator ar;d il;.ompetitor of' 
trout in Maritlme fresh ·waters o Gontrol of iT.s r::t.mbe:r.·F3 L~ ·c.1.•out 
lakes is desirable.. 'rhe eel is :;atadromous o A,:cc·:~a~;ngly.,l :~ong-
term control would best be accomplished by prevem.:lng the entrance 
of the young eels ( el:ve:rs) lnto la.kes o 

In 195lq a barrier was erected9 and has since been 
maintained~ in Crecy Lake outlet';/ New Brans·wi~k 9 at 9. poi.nt within 
25 yards of the lake o The barrier consists of a 1cw· dam and 
sluice over which all of' the over·fl.aw from the lake is ~hannelled 
to drop about two feet into the stream bed be:m\1 o Crecy is a head
water lake of' 50 acres :1 thus the outl.et is a smaJ..L stream" 

Eels leave lakes Clt approaching matl.<.J.'i.ty, Out"N'ard·.,moving 
eels have been captured in a trap maintained it:t Crer.y :i:ake outlet 
throughout each year since :1.950" The numbers of 1naturing eels 
taken in this trap serve as a gauge of the c~ontrol measure,, Eels 
have also been captured in Crecy Lake proper by hai.ted traps and 
set-lines during the summer months o ~rhis ef'fo~rt g:t.ves information 
on the eel population persisting on the lake and en the ~~ffective~ 
ness of' such fishj .. ng methods~ 

The major:l.ty of eels J.ea·ve Crec'y Lake 'vlh8:n s:L.x to eight 
years of' agea The barrier was installed in l95lo If the barrier 
has been effective aga:inst the entrance of elvers\) the numbers of 
large eels ~aptured ar~ they left the lake or by f'ishJ.ng in the 
lake should have declined in late years" The numbers of large eels 
taken in the outlet trap :Ln 195'7 and 1958 were .2'01 and 237 respect
ively., The average! number per year from 1951 to 195'6 inr;;;lusive 
was 320o In 1955 eels were taken in the lake at a daily rate of 
1.,1 per lO~hook set~~line, ir1 l95R the rate was o .. ~.. '~he apparent 
reduction in the number of' large eels in the lake may be ascribed 
to the effects of' the 'barr·ier or.. the entrance of 'a1'vers, It is 
perhaps too soon to experience a desired collapse of t;he eel 
population in the lakea 

Mo Wo Smith 
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POND FORMATION ON STREAMS TO IM.PROiTE ANGI,II\TG 

Ponds formed on spring=fed trout streams t:..sually provide 
good angling areas.. Pond formation on Pri.nce EJwa:s.'·d .Island is 
viewed as a management procedure to improve availa.billty and 
utilization of brook trout stocks. '\ihere trou·::; :r-;n1 "~:,o salt water, 
their movements are ohvr:i.ously curtailed by forming ponds. 

(a) With pond relatively large in relation ceo 
size of stream .. 

The effects of pond formation on the move.,rents of brook 
trout between and within fresh and salt water? and on the yield to 
anglers from the entire stream system~ ha·ve 'been stu(l.i ed at 
Ellerslie Brook9 P oEo Is 'I'he brook has an ef'fectt.ve length for 
trout production of about 4i mileso Mo·vements of' tr.out have 
largely been followed bv installing two~way fish traps (1) near 
head of tide at mouth of brook in 1946 and (2) 650 ·yards up-stream 
in 1950. A 7~acre pond was termed between the t'i.lro sets of traps 
in 1952. 

The traps hav·e been operated throughout thf:;; year and 
tended dailyo Trout taken in the traps have been measured and jaw
tagged. Trout movi.ng i"rom salt water were released into the pond 

·until December 3" 1955:; thex"eafter they have been exl..~ludedo A 
census of the trout taken by anglers has been kept annually. 

Pond formation reduced the movements of' tJ;oout between 
fresh and salt water markedlyo In the years 19~6~195lq the numbers 
of movements into and out of the stream were 10 9 273 ana 107472 
respectively. A1~er the pond was formed, 1952-1958 9 the inward 
and outward movements numbered 3,322 and 2,429. During the same 
period, 1952-195'8, the number of movements by trout down-stream 
into the pond was 7 9 551~ but only 2,429 out to salt w·ater. For a 
majority of the trout moving downe·stream the pond ~w-as apparently 
as suitable a habitat as the estuary had been previously~ and held 
trout. 

Angling records are illustrated j_n the a(;.l:';ompanying 
figureo In the second y·ea.r aftei" pond formation 9 l;;he total catch 
moved up sharply. The total effort increased commensurately so 
that the catch per rod~hour ·was lo2 as compared ·to an average of 
1.9 for the pre-pond years.. In 1954, 79 pe:r cent of" the total 
catch came from the pondo Since 195'4 the total cat,~h for ·the 
stream system has declined but most particularly that for the pond. 
The pond was drained in September 195'8 and only 73 trout were 
founds 

A major objectlve of' the investigations was to determine 
if pond formation resulted in a better harvesting of trout by 
anglers from a stream systemo This occurred, largely as a result 
of th& ·attraction of more anglers to the pondo The annual average 
pre-pond effort was 810 rod-,hours on the stream system; w·ith the 



M 
$.:! 

·r-1 
.c: 
{/.) 

~ 3000 

ft-1 
0 

{/.) 

~ 

g 2500 
.c: 

8 
'0 
0 
~ 

~ 2000 

+> 

fo I 

d 
0 

·r-1 
+> m 
E 
0 
~ 

'0 
$.:! 
0 Total cat~h ~ 

~rom stream system 

_.r3. 

/

. R in.\ 
" . \ 

~
!" .'/ • \ \ 

I~ I \ 
0 ,' I · •. \ \ 

I . \ 

I 
,._- --rv, 

~ 1500r 
5 <1-----z~.. ~ 

+> 1000 
1/ /0......._ '/ 

/ 
/ ' 

\ 

0. 

ft-1 
0 

• 
() 

z 

/ .........., /i 
/ ~"G-....._,_ / ! 

/ / .........., r/ ! 
r ' ........._~ -- ·J I - •:J / ~- I 

~ No,. of rod~·hours I 
I 
I 

catch_:::;:·,·o ... 
from pond 

" ......... 

'r~ 
......... 

.. (~. 

I 1 I I I L I I J I ' _ ___j_-...= 
194-'7 ~ 4-8 ~ 49 s 50 I 51 ° 52 ' 5·3 ~ 5rt q 5'5 9 56 u 5'7 

Angling records for Ellerslie Brook~ Po Eo I .. 

.... 
"(!,) 

I 
I 
! .. ·d; 

.., 
"i 

8 
cT 

B 

I-' ...... 
().) 

.Js 



= 119 = Trout 

pond the average was 1 9 55'5 rod=hourso Apparen~JT a';:; the higher 
level of effort the trout=producing capacity o1" ·•;.ht;: -~troe~~ system 
was not able to sustain appreciably higher catches .;;t.'S we.tlo 

The brook is a good nursery for trout., ':?here is no 
evidence that pond formation has . adversely ~ffe·~·ted the population 
of yearling trout in the stream (Summary 65J o To sc:rcis.fy the 
higher level of angling effort 9 with sustained highs::>.· catches 9 
two actions are possible to meet the situationg :~1) improve the 
stream for greater production of young fish 9 or (2) augment the 
stock by plantings o Vhat may very well occur ls "i:jha.t effort will 
decrease with poorer angling success 9 permi.tting nat:.n'"al production 
to recoup the angling losses,_, particularly .in the pond .. 

(b) With pond relati'vely small in relation t;o 
size o:f stream. 

The Government of· Prince Edward Island has ~d~eated a 
number o:f :fishing ponds by damming streams at su:i:table sites with 
earthen embankments" Or1erf.lows from these po!J.d.s :=-ti•e di: . .:."~cted into 
new channels around one en.d of the embankment., TX''(lUX can move 
freely up or down the overflows o Movements of t~'"ou.t ).:n~t;o and out 
of one O:f these ponds on \lJUilmot stream have b~eT.J. ,.?'·C\:J.6.:i.ed OVer a 
three-year period" Trout !!aptured ln a twc=,,fay (·:.:::Ofi(P;· :tnstalled 
at the head of the overflow stream9 have been er.:t.:.!li~r.·ated') measured 
and tagged. A thorough ereel census has been maixr:;airted- :111 the 
pond. 

Wilmot pond i.s approximately 15 acres in area.,\ but much 
o:f the area has a depth of ·water less than 5 feet., The.tributary 
streams have a length of a·bout 20 mileso The pond is relatively 
small in relation to the size of the tributary st:r.•eams, 

The traps were ma.intained from June thl"'ough. December in 
195'6, and from April through December in 1957 and. 1~J53 o A record 
of the movements through the traps follows:; 

1956 
195'7 
195'8 

JJR=~t.~ 

2<)1+97 
2;o6i 
19787 

Dominant up~~stream movements were in Jl:i.ne a.:..;.d July and 
outward in Apri.l and Mayo The low number of down~·S'tJ"'<-3•~::m movements 
recorded in 195'6 resulted from no trapping. in Ap!"il and May or 
that year. 

The recorded numbers of' trout taken by the anglers from 
the pond were 1~,397 in 1956 7) 1 9 880 in 195'7~ and 1 9 948 ln 1958o The 
proportion of tagged trout in these catches ·varied fl:·om 12 to 19 
per cento A thorough analysis of the movements o~ tagged trout at 
Vilmot has not been madeo However~ the low proportion of tagged 
trout in the catches from the pond in relation to untagged individ
uals taken, and in relation to the number of tagged t~out that 
entered the pond 9 suggests that the Vilmot pond did not hold trout 



Trout ~J 120 = 

to the degree experienced at Ellerslieo There is ~~pporting 
evidence for this view in the recorded capture of 66 -cagged trout 
in the tributary streams in 195'8 wi.th an incomplete census 9 as 
against 231 taken J..n the pond wi.t~, a tho:ough cen:SlUI o The move
ments of tagged trout suggest that to maJ.ntain a n::.ghe;;· population 
of trout in Wilmot pond for greater angling sucee,-:;s:: sc:.:reening 
against outward movements i;,:; required. 

No.. 65 

Ho 'IAJ o Smith 

ANNUAL V ARIA'r IONS IN STANDING CROPS OF TB.OlJT 
IN RELATION TO ENV'IRONMENTAL CHANGES AND 

OTHER FACTOHS IN A PRINGE EWARD ISLAND SI'REA.t-1 

Investigations begun in J.947 have been ::wntinued to date 
to evaluate the stocks of t:rout and salmon in Ellerslie Brook and 
its tributaries and ·to determine ultimately the effect of pond 
formation upon them .. 

When making the annual summer population estimates the 
same sample sections o.f the st:ream were used in each year., W'ith 
the exception of the L~)O=ya:rd section in the t.:c:l_hutal'."y· Hayes 9 each 
section was 50 yards in 1engtho 

Results 

Marked anm.:tal fluctuations have been obse.I"Ve·d in the 
numbers of fingerlings ( .f1.sh of the year) and older i;.;:t''t.:lUt 
(yearlings and older') 1n Ellerslie and Hay~s Broolcs o F"::tuctuations 
between years in the numbers of trout in the sample sect;ions have 
also occurred.. The factors,1 acting to bring abou·t t;JJ.e observed 
fluctuations~ may be grou11ed under two main headings g 

(A) - Climatic factors, 
(B) = Emriro:nmental factors o 

(A) - Climatic factcu:§ 

The following observations illustrate some of the effects 
of climatic factors on the production of trout~ 1 o A..'1nual varia
tions in the numbers of fingerlings in Hayes and Ellerslie Brooks 
were of much the same order of magnitudeo 2, I:n year.s ·when stocks 
were low in the Ellerslie system they were found to be low in many 
other streams of the regiono 3, Whe.n frazil ice '.:'ondi tions were 
severe in the winter and spring, stocks of fingerlings were low the 
following summer. 

(B) - Environmenta~2 

Shifts in tu~ __ §tream environmento Silting and scouring 
have, in some years? brought about marked changes in certain 
sections of the brook" When an area of the brook bec;omes covered 
by silt the trout population falls offo The effec~of scouring are 
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usually beneficial to older trout productiono Pools are deepened 
and banks are under cuto This results in a greater ~ttmber of 
hiding places or homes for older troute 

Brush in the stream also prmrJ..c.es <!:At:::e}.:.errt. hiding 
places for trout., On the otb.er hand~ a.:t'ter co·:rer had been removed 
from areas of the stream a decrease in trout stocks 1vas notede 

Population_densll,zo Older trout are lim:t:-ed_ ~.!'1 their 
distribution in the stream by the number of availabJ..e hiding places 
in the habitat" What happens when a trout populati.cm is substant-· 
ially increased 1n number is illustrated by the f"ollowlng observa
tions. Vhen the older trout population in a pool was doubled by 
stocking, about 5'0% of the stocked trout moved out of the pool 
within 48 hours. Few of the resident population moved from 'the 
pool. 

Competition with_Q~er species., ~~here was no evidence 
to show that there was competi.tion between trout and salmon for 
living space. The two spe~ies occupy different t~~es of habitats 
in the brook. 

Impoundmen,! o Trout older than yearlings mmre from the 
stream into the pondo There has been little movsme:Tt f':.rom pond 
to stream. This has brought about a decrease irl ·che a';rerage 
lengths of the older trout ir1 the streamo The pro~~:l.ctiv·i'Gy of the 
stream has not been affected by pond forma·tiono & ... u:-::l.ng the past 
summer stock of .fingerllngs and older trout were at pre·-pond levels o 

No. 66 

ADEQUACY OF NATURAL SEEDING TO UTILIZE FULLY 
THE TROUT-PRODUCING CAPACITIES OF ARTIFICIAL 

PONDS ON PRINCE Ell'IARD ISLAND STREAMS 

An important question in the management oi~ ponds formed 
on trout streams for increased production and availability of fish 
to the angler is whether the tributaries provide sufficient stock 
to utilize the full trout·~producing capacities of the pond" Ponds 
on Prince Edward Island streams are highly producti'Ve of trout. 
Because they are spring=,.fed even small tributary streams effectively 
maintain pond levels and suitable temperatures for ·:·~~)out during the 
summer periods., Although these tributary streams are good nurseries 9 
their size presents a physical limitation upon the quantity of young 
trout that can be producedG 

Information on the above question is being .sought at 
Stevenson's Pond, P.Eeio Initially the extent to ~Nhi·?;.h the nattve 
stock, produced in the tributary stream is populating the pond is 
being assessed, 

Stevensonqs Pond has an area of 6.,2 acresv It is .fed by 
a stream of approximately 3 miles in lengtho Yearling and older 
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trout are prevented from moving down~stream from the pond by self
cleaning screens maintai.ned throughout th.e year at the dam. 
Standing crops of trout in the pond are assessed by draining and 
the removal of the fish~ The pond is closed to angll.ngo 

The pond was drained in June 1956 and all trout remo·ved. 
The population was again assessed in September 1957 and the trout 
again removed& A second assessment was made in Sep~ember 1958 at 
which time 9 however'j the trout were returned to the pond after 
counting, measuring,and weighingo 

Data on the number and lengths of trout .in the standing 
crops are given in the accompanying table~ In SE~ptember 1957 the 
standing crop was 59 pounds per acreo In Septern.ber 195'8 it was 
less at 33 pounds per acreo 

It has pre".riously been determined for Ste·venson' s Pond 
that with initial densities of introduced yearling brook trout from 
400 to 800 per acre 9 no significant differences were found in 
growth rate o The higher density was apparently below· the carrying 
capacity of the ponde The density of trout in 1957 was of the 
order of the higher populattons previously studied o The trout that 
were removed from the pond in 1957 and 1958 were in excellent 
conditione The results indicate that the contributions from the 
tributary stream:~ in this case small in relation to the size of the 
pond, were inadequate to utilJ.ze the full trout=producing capacity 
of the pond. Supplement from introduced stock appears needed. It 
is proposed to determine to what extent stocking .ts !"equi:red to 
supplement native production to provide maximum yields from the 
pond .. 

Length frequencies of brook trout from Ste"renson' s Pond 

Fork length Number Percentage of total number 
in inches lliZ . 12ia 1.2.22 l2ia ... .. '" 
Under 6 233 34· 17 5 

6 - 7 201 84 15 13 
7 - 8 193 128 14 19 
8 - 9 217 169 16 25 
9 - 10 202 145" 15 22 

Over 10 ~ JO.J, 22 16 

1,344 663 

Mo Wlo Smith 
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RAINBCW TROUT IN PRINCE EIWARD ISLAND \UATERS 

The rainbow trout i.s not native to Mariti.::ne waters. 
By introductions~ the species has become locally established. In 
the Prince Edward Island area it is anadromous" and increasing 
numbers of steelheads are being takene The rainbow trout must 



= 12.3 r.o 

now be considered as an established sport fish i.n 2:sland waters. 
There the rainbow trout has been superimposed on populations of 
native brook trout, either occupying ecological nlches not 
utilized by the latter~ or entering into direct competiti.on with 
it, or both. 

Preliminary studies have been made at Simpsonns Pond 
(2 .. 3 acres), PoE .. I .. ~ to ascertain how well rainbow trout survive 
and grow in such s:f.tuations. In October 1955~, l\,172 underyearling 
rainbow trout were planted in Simpson's Pond" The pond was 
screened to prevent escapement down-streamo Each year since 1956 
the survival and growth of these planted fish have bee:n determined 
by draining the pond at approximately the same time in early fall .. 
The pond has been closed to public anglingo Datl:l are presented in 
the accompanying table" 

Survival and growth of rainbow trout in Simp s •;:,:r.~ ' s .Pond 

Average Av-erag!':-1 .Annual 
Number fork length weight; survival 

( 0 ) -i.Q.~~ .. ,t~ -~ ~-~a:a ..... '~!.1.2. --
Planted 1955 1,172 5'e2 lol 
Removed 1956 305 10.0 6 .. 8 26 
Returned 195'6 300 10.0 f 8 Cj. 

Removed 1957 167 12.6 lJ.O 56 
Returned 195'7 130 12.6 13 .. 0 --
Removed 195'8 72 16 .. 5 28 .. 3 55 

Survi.val of rainbow tr·out from U."lderyearli.ngs to yearl
ings was only moderate o Growth at all ages ·was good 9 and 
appreciably surpassed that for by·ook t:r.•out in "~he same pondo On 
September 22 9 1955, yearling ·brook trout removed f:i~'om Simpson's 
Pond averaged 8 .. 5 inches in :r.o:r.k length and 4·.3 ounc&s in weight. 
By comparison., rainbow trout attained an average le11gth and weight 
of 10.0 inches and 6.8 ounces as yearlings., 

During the years that rainbow trout wer-9 held in 
Simpson's Pond it was not :t"'ound possible to exclude br·ook trout 
from the tributary stream. On drajning the pond ln 1956 9 1957, 
and 1958, the following numbers of brook trout were removed 
respectively~ 249 9 671 and 75'0. Both brook and rainbow trout 
inhabited the pond without apparent effects upon each other .. 
However, the total fish population in the pond was be::!..ow that 
which could be supported 9 and there was no strong competition 
between the species :for 11\ring space or fcod. 

H:a Wo Smith 
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RELATIVE VALUE OF RAINB<M AND BROOK THOU':r IN 
UTII.IZING ~['HE PRODUCTIVE CAPACTTY OF 

N~ BRUNSiiCK LAKES 

The rainbow trcut grows fast~~:r 1. repu'.:.Eid).:y ::~an \l:i •:;hstand 
higher water temperatures';) and ·utilizes zoopla.nkt o:-::. f"ood more·· 
effectively than brook t!"out o On:e might judge thf;n~ ·~h,3 rainbow 
trout could compete better and utilize more of the f1sh~producing 
capacity of soft-water lakes of low to mediocre productiv·ityo The 
possible superiority of the non.-indigenous rainbow trout is being 
tested in two soft=vtater lakes of Charlotte County:; New Brunswick. 
These lakes are representative of many others in the lVIariti.me area. 

Underyearlin.g rai.n.bo-w- trout vJ'ere 1ntt'od..:,:ed in't;o Kerr 
and Crecy Lakes in September .i.9 5~3 o 'f.he survival. to anglers g 

catches and growth of planted bl"Ook trout in these Jakes is knowno 
In Crecy Lake the emriromnent was altered by fe:r,tilization and 
predator controle 'rhe surv:bra1 and catches of ·~.n:oc::k -::r"out were 
markedly increased by these actions o ·:r:tu~:re V.J8.S :,.-:, a·r;tempt to 
alter the natural cond.i.t:!.ons ln Kerr Laks.1 and ,s·~:'.~·;:·"·;J.g ·v.rith brook 
trout was unsuccessf'uJ. in :p:roduc i:ng bette:~ angl·:.:n':' o TJr1de:ze these 
t t f C ndi·t 1' .,. <'' / 1 '\ yo -, 

0
,., r .;. i 'f' f' (''~ ., .. , -\ '·"'' .,. ·" a d WO Se S 0 0 O~L;;;. 1 \ .! • ep-.1"-'a ....... On 0 .... (L w..< ....... J..,~o .. .1.-:Jl1 n 

predator control at Cl~ecy Llke and (2) witb an u.na~i :.-.<:~red natural 
environment i.n Kerr ".Lake 7, ,,::.2.11 more: angling ;::;u.c:'.:::'C;;s.s rJ(~ realized 
from stocking rainbow tr·ou·,~? A pc·~d.tive an.swer .:..o t~~.:.is question 
would materially aid ;_n the t'utu:r.e management of.' m~~ny Maritime 
lakes for improved f'ishingo 
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EVALUATION OF C01'DITIONS FOR TROUT PRODUCTION 
IN A FLOODED ESTUARY 

The causew·ay carrying the Trans=Canada Highway over the 
mouth of York River 9 Prince Edward Island 9 h•:ls termed. a small 
(500 acres) artificial lake :on what was formerly a t.:.dal estuary. 
Salt water can entel" the lake at high tide ·v:ia 8 .. s.1.uit chrough the 
causeway~· The sluit is pro·vided ·with a sluice tha·>, u9rmits trout 
to move into or out of the lake., .. 

At the request of the Prov:i.ncial GogernmE:nt-; a prelimin
ary survey was made in 1956 to determine how Wt~ll t:~·(nii~ move 
through the sluice 5 and. to de1,;ermine the suitab:Ll.~:::y of' "the lake as 
a trout habitat., Further observations were made :Lo 19 5'? and 19 58., 

In 1956 and 1957 .i.t \vas .found that i:.;he ·wa.te:rs of' the 
lake were sharply :stra.ttfi.ed w·ith respect to sa1iLic:J'" and 
temperature in sum:me:r, Der~omposit~Lon ::>f organi·J ma.tt~• .. :o in the 
salt water, stagnated b..:.1ow al1c,,i'. 6 f".,.,.f: ..;~1 ,~r..>,....<~h ---.. c:",·."'·i·ed "'n a . .... ""'. ' ... u ._, _, Q '\;-i 'iJ '"""-l.. -' v }:" (,: .~.. .... 4) ... ~,~ t:;, (_.:" .-'t ... \., v ..&.. 
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depletion of dissolved oxygen_ .. ~ Fai.:rly ::!ompJ.E!i:;e rn~.x:i .. ng ot'' water in 
the lake took place in the falL, 

Trout moved into the lake through "~he sl1::.:Z.~.:!e o In 
summer they were found only in the shallow :<.aye:r between the lower 
oxygen-deficient strata and the 'Warm su;!'."fa~~e wate:rs o 

Recommendations 
""~:...---c~1C:Z'.z:n:a::~:o 

As a remed.ial measu!'e lt was recommen.aed that the inflow 
of salt water be stoppe\do The Provincial Goven:1me~::·.t '~losed the 
sluice in October 1957o 

Conditions in tr1e lake in su-rrimSI' ~Ef:ee:.:·ect I:Ltt:.._e from 
those observed in other yeai•s., Salin~!_ty detc::"m.im:rtion::l made in 
the lake through the t1.da1 r.;ycle showed tha·c sa1.t w:~ter ·w·as 
flowing in through the .slui.ce at htgh tide£o 

There is little to be gained .i.n making fu.rtt,EH' surveys 
on the lake until such "time as the salt l...-ater J.;:; p't'evented from 
entering the lake8 

Noo 70 

ALKALIZATION OF A :t~'APJ-1 FISH !?OND 

J o 'fA~ o Saunders 
H .. Wo Smith 

Alkaline waters are generally more Jl!'oduc"t.ive than soft. 
Most lakes in New Bl"!.lnsw.tck and Nova Seotia ha~..re soft w·atez-s. 
Liming such areas is lndicated. as: a possi.bi:::.ity ftH' raising their 
productive levels. PrelJ.minary obse.T."\rations ha"v·e "te,~n rr:ad'! on the 
effects of adding agricultural l].me to a small f.9..rm f'ish pond 
(approximately one acre) at a sub-·station of' the Depr~r·tm,3nt of 
Agriculture~ Tower. Hill 9 Charlotte Cou:nt:y 71 NoB., 

Four hundred pounds of' land lime W«H"I.:. ;:;dde~~~ -~;o the pond 
at the mouth of' the small inlet strea.mo Appli·r~atlon. o.f 100 pounds 
each were made at approximately two=week intervals from late July 
into September 1958o A rnlnor i!"lc·rease: 6. 5' to 6eB;. :i.n pH value of 
the ·water was noted o Conduct.brity rose from 25 to 39 :r··eciprocal 
megohmso Colour from humic materials was moderately ~educedo 

The high buffering capacity of the water~ plus run=off~ 
apparently dictated that large quantities of lime)! '.neil above those 
used (130 lbo per acre = toot)~~ were neces.sary to ln;:~:rease the 
hardness of the water appreciably .. 

The quantities of lime necessary to have en appreciable 
effect would apparently limi.t practical t:t;eatm6nt o.t' 1'4ar:l.time soft 
waters t:o those of only a f·ew acres in are.a at, tb.e most .. 

N o ltG.. Smith 
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Noo 71 
TOLERANCE OF I!vftviATURE rrROUT AND SALMON TO SAlir ~ATER 

Fingerling and yearling trout have been observed in 
estuaries on Prince Edward IsJ..and,. At E1lel"slie Brook some salmon 
parr descend into the estuary i.n fallo •ro datr;: l.ittJ.e is known 
regarding the tolei·ance of .i.mmati.tre trou.t and sal.mon to salt water., 
A series of preli.minary observat:.ons 9 designed -l::;.o pi:oovide informa
tion on the toleranee of young tr,out and salmcn to salt water<J was 
made at Ellerslie Brook 5. Prince Edward Island 9 du:-.'ing 1958., 

Fish were held In battery ja.l'::."l <app::D:;(c 2. gal., capacity) 
and supplied with air from an aqua.ri;.tm. pump o Ob:Ji:'!::va·';ions ·were 
made on 155 fish in dJ.ffererrt. sallni ties :ra.ngi'ng fl~·orn ::o ·cc 28 
parts per thousand e The range ir: size of t;he different groups of' 
fish tested was as t'ollm,rs ~ 

Salmon fry \undE-n:·ye,ar·li.ng::) 
Salmon parr (yearlings & older) 

6.,1 to '7,.9 em. 
8 .. o ·(;o ])+.,O em. 

Trout fingerli.ng.s (underyea:rlings) 4.5 1:'.o 7.9 em. 
Older trout (ye8.rlings & older) 8 oO to J.7., 5 em. 

1 o In genera1.7 tile larger the f':Lsh the moT'e resistant 
it was to high salinity (28~)~ 

2.. Salmon fry and t.:rout f.ingerlings did not appear to 
have been adversely aff'ect.ed by '\vater of low sa1.inity (10:'). 

3. Salmon :f'ry were more resistant to h:tgh salinj.ty 
( 28.') than were trotl.t fingerlings., Some trout ftr.,ger1ings were 
observed to die after 9 hoc.u·s :l:.n water of 28f,,; salmo11 fry were 
able to withstand 13 hours ex:posure to the same sc;..Ltnity bei'ore 
any deaths occurred .. 

4e Fish shcw·.tng signs of dist:..."'ess"""~ra.pid swimming 
followed by loss of equi11.brium~=,1n salt water~ reeovered when 
placed in fresh watero 

5. There was a marked change i.n the out,va:'d appearance 
of both trout and salmon shortly bef'ore deatho ·rhe f':lsh became 
very thin, probably as a r>esult of dehydrati.on of th~ tissues .. 
This change took place :tr.:. ;~ relatively short time .. 

6o Trout (f:tngerlings and older) and sa.lm.on (fry and 
parr) survived in simulated estuarial cond:t.':;io:ns,,~~salt water (28-') 
changed to fresh w·ater and alternating these t·wo !:it 6.~,hour 
intervals .. 
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7" After a week in simulated estua:ria1 cond:itions~ 
salmon fry were able to live in high salinity (2:8t) w·ithout any 
apparent adverse effecto 

8.. Trout fingerlings held for 24- hours in water of. 
low salinity (10~) 9 survived better in water of high salinity 
(28~) than did non=acclimated fingerlingso 

9., Fish from which scales had been removed died before 
uninjured fish when both groups were held in salt water under 
'similar conditionso Care should be taken when marking or handling 
trout or salmon near an estuary '1 not to injure the f'isho 

The above observations show that trout and salmon of all 
ages can adapt to life in estuaries where the water varies from 
near fresh up to salinities of 28 parts per thousand., 

There is an obvious need for a better understanding of 
the present or potential value of the estuary in rearing young 
salmon and trout., 

J o W/., Saunders 
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ATLAN'riC SALNON RESEARCH 

The research program for Atlantlc salmon ls a.im.ed at 
obtaining information to allovT the various eommc;rc:.!.a: and sport 
fisheries to be maintainedr, throL:.gh management,_ at the most 
profitable level for all concernedo S:.:i.nce l94·5i it has been under 
a review by a Federal·=Prov-incial Co= ordl.na ting Cc·Lll.IDi tte'9. Through 
annual meetings o.f the Scientific Sub·~corrunittee of that group~ 
and frequent liaisons the work of the Sto l.mdrt~v.rs Station is 
closely associated ·~d. th the ma...'l.agement program of' the Department 
of Fisheries and research and management programs ln Newfoundland 
and Quebec. In 1958 the research program included a variety of 
projects that may be considered under several broad headingso 

lo Availabi.l.:Lt.:;L.. Catch stati.stics obtained by- Protection staff 
of the Department sine·~ J9l+-9 indtcate the availability of adult 
Atlantic salmon to comrnerc.ial fishe1·'!T!en and r.mglers :i.n the 
Maritime Provinceso They are rev-iewed at Sto Andrews along with 
statistics from Quebec and Ne·v-T.foundland and summarized annually 
in "Trade News". 

In 1958 commercial la.ndi.ngs WElre gene:c·ally much higher 
than in 1957 ~ although still. beJ.<..·n,r tl1E:~ average level. of -che past 
30 yearso Allgling catches in 195'8 ir.. the Har:t time::)! as a whole, 
and on many individual rj;vers ~ w-ere the highest reeorded since 
collection of sta.ti sti cs began n5 .. ne ye,ars ago<' Wa tE·l· conditions in 
the rivers were partieularly favcurable for E;9.rly 8.nd sustained 
ascent of fish J.n 1958o 

2.. Distributio_.Q.....£L.~g_ rni_grai:;;_J..:.9rli?~o Th.e dist:ribut:'.on. :l.r.. fresh water 
of young salmon from fry to large pre···smolt par:.~' :::.<u: be determined 
by electro~seining teehniques developed mainly at the Pollett River, 
NoBo, field stationa In 1958 rcutine assessments were made at 
series of' seining stati.ons en the PoJ.letty MJ.ramichi::- and Sto John 
Rivers, N .. BQ, and the Hargaree River, NoSo? to lea:rn "Che effects 
on smolt production of experimental plantings of hatchery stock, 
forest spraying 'td th DDT~ J:wd::·oelectric development~ predatory 
bird control, and other factorso 

As they descend to the sea on a few representative rivers 
smolts can be trapped~ counted and marked by fin·~clipping or 
tagged, for l.denti.fication after they· have reaehed the adult stage 
as grilse or older salmono In 1958 a record high of 30 9 000 smelts 
were counted and narked at the Pollett tra.rJ ~ these were produced 
jointly by a natural spawntng experiment that has been .in progress 
for several years :• a plantlng of hatchery stock i.n 1956 that was 
calculated to give maxi.mt'L.'TI smolt r:roduc:t.ion at the :rate of five 
smelts per 100 square yards:~ and experimental p:antings of "smelts" 
and "post-sm.olts'u. In the 'Mirami chi area 18 ~ 000 smol ts were ma.rked 
at Curventon on the Northwest Htramichi. and 8')100 at a new trap 
on the Cains; neither of these traps wei·e opera tea to capture all 
the smelts produced i.n the ·waters a.bove~1 but only to provide a 
supply of fin-clipped fish of l\_no·\oJrl origin~ 
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In the Hiramiehi estuar;r SwedLs:t~. type '~ae;t> ·v.rere applied 
to 1,000 smolts i.n Juna?- l958o It is hoped that tbc:;.se or other 
tags will be found su.i table for identification cf :t:'i.sh from smol ts 
to adults, as an .irnpro vemen t over fin- clipping. lfl 19 59 it is 
planned to tag 10:1000 Niranichi smol ts o 

With facilities available at presan~ i~ is impossible 
to learn the whereabouts of salmon between the smol.t stage and 
the adult stage when they are catchable by comm<=;r.:;ial gear;) 
angling, and adu.l t research traps" In 1958 the usual data on 
catches of marked and unmarked adults were obtaj_nt~d by technicians 
at North Sydney, N.S .. ~ and Saint John~ NoBo~ f'o:::' Ne,Nfoundland 
commercial landi.ngs, at Escuminac for the local drl.ft~·net fishery, 
in the Miramichi trap-netting and angling areas, and by fishery 
officers throughout the Mari tl.me Provinces. Analys~-s of the 650 
recaptures of marked f.i.sh i.ncluding scale readings :1. s not yet 
completed. 

An adult sampl::l.ng trap ·was op&rated throu.ghout the open
water season in the Miramichi estuary at l'-iillbank :f'or the fif'th 
consecutive year; adult traps ·w-ere maintained on tl1.e Iiorothwest 
Mirarnichi for the ninth year at Curventon and for the second year 
33 miles upriver at Camp AdaJD.s. These researeh tra.ps give a 
useful record of the occurrence of salmon oefor.'e 'J dur.·ing, and after 
the public fishing seasons and help in eval1.4ating present fishery 
regulations.. In 1958 t:i:J.e ru.ns of both grilsf:: ar1d l.a:rge salmon 
into the estuary ln. the fall far exceaded the rn.l.mho.·c entering 
during the public fish:tng season:) and far mc,re gr:t1;:;e entered than 
in any year since sampling started five years ago .. 

Special attention was given to thf-.; :.:-ecapture data obtained 
up to 1955 on adult salmon that had been marked as sm.clt.s at 
Curventon on the Northwest Hiramichi and Pineville on the 
Dungarvon, tributary to the Southwest Hiramichi. Many fish of 
Miramichi origin were taken in Newfou.,.'"l.dland ¥Taters and it is 
estimated that over 1/4 the total catch of Mirarnichi .fish by 
rods and nets occurred in the Newfoundland and Labrador nets. 
A few Miramichi fish were taken in Maritime :1.etting areas~ but 
not in fresh water of rivers other than the MirarnichL, In the 
Mirarnichi, mixing of fish from the two branches oceurred in 
estuarial nets, but in fresh water there was marked segregation 11 
with an average of 99.6% correct return to the Cu:.rventon trap 
and 98.4% correct return to the Pineville trap o-.;rer a five-year 
periodo 

Adult salmon haYe been tagged at the l•1iJ..1bank estuarial 
trap and at the Curventon cou.YJ.ting fence to lea:r:c. "':;1J.e migrati.on 
patterns, within the riverf, of indivt.dual f:Ls:O.o ln 195'7:~ 16% 
and in 1958, 23% of the fish t.agg2d at Mill bank v;e:.:"e recaptured 
by commercial and sport fishermen and research gea:r.>.. 'rhe rate 
of movement through the river and into thE'~ estuary \'las highly 
variable. Some were caught 70 m.ilers upriver· wi th.il'l t'~:.Jo \veeks; 
others were retaken near the tagging site after t·wo :nont:hs. 



on 131 .,. Salmon 

Production of YOYJ1£o 

Since 1941. an expe:rlrnental stretch of the Pollett River 
has been used for smolt production studies because it has been 
inaccessible to spawning adults, unless it was desired to introduce 
them. Experiments with introduction of hatchery~reared under
yearlings under various condi.tions were completed ln 1957. Now 
an experiment to give the amount of natural spavn:J.:J.ng required for 
optimum smolt production is in progress, and field work on it 
should end in 1961.. Data a1ready available suggest that 250 eggs 
deposited in the river by wild adult salmon are equivalent to 35 
planted hatchery underyearlings~ per unit area of' 100 square yards, 
in producing five smolts .. 

Recently the Pollett has been used also for an experimental 
planting of underyearlings calculated to supp:~.eme·n·': a below-ncrmal 
native populationo This situation would oft.e;;:~ e:xJ.st in practice. 

Since some available freshwater rearing areas are 
decreasing in size and suitability through hydroelectric developments 
and other environmental changes:~ experimental releases of large 
hatchery-reared fish that might migrate promptly as smolts have 
been made in 1957 and 1958 in the upper parts of the: Pollett and 
Miramichi Rivers. Checking the downstream migrations at smolt 
traps below, showed that fish at least 5 1/2 inches long in May 
of the year of planting will migrate without delay tf planted 
during the regular period of smolt descent. Their contribution as 
adults to local or other f'isheries should be known soon\) since a 
fraction of the planted fish were markedo 

The Pollett and Miramichi smolt production studies are 
made in areas provided with. e:x:perimen tal merganser control o Removal 
of mergansers was sho·wn to greatly benefit smol t production from 
planted underyearli.ngs on the Pollett 9 and late:r 1 to have similar 
effects in improving parr survival on the North~1est Miramichi. In 
1950 it was hoped to demonstrate the effects of' merganser control 
in improving the return of adults to the Mirami.chi system, but 
adverse effects of DDT spraying from 1951 to 1958 in:terfered with 
the experimento A suitable experimental river is being sought 
elsewhere, and in 1957 a."ld 1958 a preliminary censu.s of you..."lg 
salmon was made on the Margaree RiYer:~ NoS":~ accompanied by 
merganser census and banding operati.ons by the Canadian Wildlife 
Service. Margaree merganser populations in the two years were of 
similar density to those of the Pollett before bi.rd control., 

Only a small fraction of the smolts produced on the 
Miramichi system can be trapped and counted on one or two 
tributaries. Estimates of' total Miramichi smolt production are 
possible in years ·when adequate numbers of smolts can be marked 
at the upriver weirs, to mix with smolts from other branches, and 
be sampled at smolt traps operated in the estuary near Millbanko 
The 1958 estimate was 2.,75 million~ as compared to estimates of 
1.7 million (1951)~ Oo8 million (1953)~ lo5 million (1954), 1.3 
million (1955)? 2.0 million (1956)1) 1.3 mill.ion (195'7)o 
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Effort was conti.nued in 1958 to assess ·~;h<:. effects on 
salmon of environrnental c~hanges that arEJ associated ·~rith industry 
and which are expected to h.a.ve :..:u1.favourable resuJ.ts.. Forest 
spraying with DDi~ ir~secticide to control an oD.tl:n'ea1'. o:f' sprt1.ce 
budworms has been i.nvestJ.gr.:J.tE~d sin(,e 19jlt :l.n t:CH3 NJ.ra.mi':.!hi area. 
In 1958 previous fiE<Hngs Wf~:re conf'1:("med,, AdcU.t.ior: . .::t.l studies were 
made in 1958, co·~-operati.v-ely wi.th the Depa1.·tment of Agriculture 
in the Richibucto area~ in l:;h.e h.ope of find.Jng al-ce.rnat1Ye 
insecticides that wo-rJ.J..d have les:> harmful effects on. young salmon 
and their food tb.an the reg;].la.r DD'.L'~in=oi1 appl:ted ::.tt a rate of 
1/2 lb. DDT per acreo There were indications that 1/4 lb. of DDT 
per acre had 11 ttle short-term ef'fec:t on el ther· young sa:.mon or 
aquatic insects~' yet gave sub.~tantia1 control ':::::::· :Jud\·IO:~'ms. The 
bud worm epi.demi.c has cc·lla.psed iE N e•..; !3J.•i.:t.~1.sw:-.. c';x~ a.1.d. 110 :;:\.:~rther 
sprayings are scheduled as part of the fo:res ;::rJ ::"J~~'.~:g:. eJ:.lo 

HydroGleetrie development of the-! St.o J,-.:-b.n H.l~ler was 
increased recen.tly by completion of a power dam 0.c the mouth of 
the Tobique i.n 1953 and at Beech1.vood. on the main s7;em. i.n 1957. 
Both dams have fish pass•3S ~· i.n contro.st. to the de.m. at Grand Falls 
which has barred the upper· St~ <Tohn to salmon spm>~:n:i.:ng for many 
years. Concern o.f Tobiqu~; anglers over effer:t;;.: o.f the new dams 
lead to new .fishery in.vest.lgaticms ir: .. :i95? by DEJp.:u·tment and Board 
staff. These included in 1958: (1) assessment of young salmon 
populations above the ·rob:Lque dam -v;hich showed many more under
yearlings than last year 7, probably :t"esul ti:ng l.argc:ly from hatchery 
plantings; ( 2) study ~1f smolt holdr. .. up a'.;;, Bee·ch~Jmod e ... nd of methods 
to by-pass smol.ts; (3) establtsb.ment of sy stema.t:Lc -:;:~eel census 
in the ·robique flowage to assess eff'E-)et;::: of t.he d~:u."D. on abundance 
of other species, particularly predatory fiEho 

At Ell(~rslle Bro(~·k. PoEolo Q uond f'ormat.i.on has been 
studied by the St. Andrews Ti'·out Irnrestiga.tio-r). a~;: <:-t me9J.J.s of 
increasing trout stocks and theLr availability t;o fmglers. Salmon 
also enter the stream and young salmon have been stud:!.ed in 
relation to the changed environmento Adul-c;s and srr.olts have been 
held up by the pond.. Suc.h information shOl:;ld help analysis of 
effects of water j,rnpoundments e.lse•.·rhere" 

Control of predatory btrds, dj.scussed EH"..rl:i.(:n·~ is also 
an environmental change but on the positlve sidra as far as young 
salmon production is conct::rned. 

Plans are being made to assess the 1 ong~,tfC?.rm effects of 
lumbering operations on salmon and tro·u.t p:roduetion 21 using the 
upper waters of' the Niram:Lchi as the experimental area., 

Behayiour studie..§o 

Since behaviour studies are now .i."'ecogn.J..·~ed to ha.ve 
fundamental importanc:e in longn.,te::cm salmon lnv·est:~.gations~ a 
comprehensive outline of desirable research projects has been 
preparede ~rhese come under the hF.;adingsl. d:J .. stribut~~on of' salmon, 
tolerance limlts 9 mov\1ments and mlgration.s~ soci<:J.1 r..:.ehav1our:~ 
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feeding, escape behaviour and spawningo To date the work has 
consisted mostly of observations and experiments in the field, 
but it is planned to begin laboratory research in 1959 ... using 
space and equipment in the new wing at the Stationo · 

In 1958 progress was made in developing the use of skin
diving equipment for studying the d1stributlon and.beb.avtour of 
both young and adult salmon in shallmv upriver· areas of the 
Miramichi Rivero This ·would permit confirmation in the field? 
of laboratory behavioural studies. 

Liaison., 

Since the salmon research program enlarged in 191t9 in 
conjunction with the orga.."lization of the Federal-Provincial Co ... 
ordinating Committee~ a major responsibility of the .salmon staff 
has been to provide i.nformation to the public and maintain liaison 
with other a.genci.es involved in Atlantj~c salmon research and 
managemento In 1958-59 senior staff partictpated in one or more 
scheduled meetings of the following groupsz 

Co-ordinating Committee on Atlantic Sal.r.non. _, Ottawa 9 
(Feb~ary, 1958) 5 Quebec Cit~ (March, 1958) 

Scientific Sub-eommittee on Atlantic Salmon and ~rrout -
Sto Andrews, N .. Bo ~ (F'ebruary 5 1959) 

Regulations Sub~commi.l.:tee on Atlantic Salrc.c•n ~ 1-hncton, 
(March, August 9 195'8), f.fontrea.l.~ (De.::E:mber:J 1958) 

Interdepartmental. Corm.nJ.ttee on Forest Spraying OperA.tions -
Ottawa~ (January, 1958) 

In·vestigational planning group of Department of Agriculture 1 
Forest Protection Limited, Fisheries Research Board staffs -
Fredericton~ (February~ Harch, 195'8) 

Sto John River~Beechwood Study Committee - Fredericton" 
(March, April, l-lay~ June 9 October~ 1958, January~ 1959) · 

Anadromous Fish Committee, International Passamaquoddy 
Fisheries Board- Augusta, Meo, (Augnst, 1958)~ Orono? Meo, 
(December 9 1958) 

In addition, many i.nformal discussions were held with 
commercial fishermen and anglers~ mostly dur:Lng field trips 7 to 
discuss salmon fishing problems. Contact '<vas maintained wi t.h 
officers of the D(~partment 1 s Protection Service and Fish Culture 
Development Branch as frequently as tim.e per~itted~ particularly 
where investigations of mutual interest were in progresso 

Valuable contacts wi.th salmon in.Yestigat0rs J.n Europe 
were made by Dro Elson in September~ 1958~ when he attended the 
ICES meeting in Copenhagen and made side trips to Sweden and the 
British Isles. 

C., J ~ Kersivill 



Salmon •m 13'+ -
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ATLANTIC SALMON STA'l'IS'I'ICS 

Catch statistics on the commercial salmon fishery in. 
Quebec waters are obtained from published reports of the Provincial 
Bureau of Statistics~ F'or our analysis t,hey· l1ave ::leen assembled 
under four areas.. Data on commercial and angllng ·:!atches tn the 
Maritime Provinces are pr·ovided by the Federal. D(.;partment of 
Fisheries. 'rhe latter are grouped under three arsas of the 
"Maritime Region"~~the Gulf~ F'u.ndy~ and Atla.'1tiy Areas. The 
Gulf Area includes ~'uebec la11.dings on the Gaspe coast as far 
north as Cape Gaspe' and extends around the Gulf of St .. Lawrence 
to the Richmond-Victoria County line of the east :;oast of Cape 
Breton Island. The Atlantic Area extends from theie around the 
outer coast of Nova Scotia to Cape Sable:1 N oSo Tho Fttndy Area 
extends from Cape Sable to Grand ltlanan Island~ NoBo 

Commercial ~t..QP.~ C&ebes;: and H<li:1._i;ime Regi.QD.., 

Commercial landings in 195? and 1958 ar·e compared in 
Figure 1. Simj.lar statistics for the 191+9,=1957 per:lod were shown 
graphically in Appendix Noo 62 of the Annual Report for 1957-58. 

Table 1. Comparison of colJllnerc.,ial catches o!.' salmon. in 
1957 and 1958 i.n Quebec and Maritime Regiono 

1957 
Pounds 

1.958 
Pounds 

1958 
comoared to 

i957 
+ 

-----·----------·--·~---·----··-··--· ·--·-··---
Qy,~beQ Total l~ ~··'02' r·oo 

~r (a) Chaleur Bay 12 ' 00 ~1'9;'~·00 
(b) South Shore 

Sto Lawrence 24,400 -6 10~'~ 48 j ~,, v 
(c) North Shore 

St. Lawrence 185s900 21¥1-9)+00 31 
(d) Anticosti 3 ~· 500 25800 2o% 

Maritime R~gion To~, 8"~2 200 woa.,~pQ li% -~-(a) Gulf Area 
(incl. Que. (a)) 651+~700 Btl- 9 5,00 27 

(b) Atlantic Area 38,500 ,_;-~ ~ j;~ 8 
(c) Fundy Area 139,000 C.__.-;) ll. 67 

In 1958 the total commercial catch in Quebec was the 
highest since 1953, when it also just exceeded 5·00~ 000 pounds. 
In the Maritime Region the 1958 total landings of over 1~100 9 000 
pounds continued a steady upward trend since 1955: 'N'hen the catch 
fell below 700~000 pounds:~ the lO\vest le·v·el ::.-·e:-:.orded there in the 
past 88 years. The last peak production in the M:=tritime Region 
occurred in 1930 when landings exceeded 5~000~000 pounds. 

The Quebec land.ings i.n Chaleur Bay wc.r·e influenced by 
the 1958 change in the opening of the season in the Gulf Area 
from June 5 to Ma.y 15"o Hany large salmon entered the area 
unusually early in 1958o 



Table Ilo Comparison of angling catches of salmon in 1957 and 1958, Maritime Regiono 

1958 catch= 
1957 1958 1957 catch~ 

as % of 1957 
No. Effort C; No. Effort C; catch 

E ... + 
Maritime Region Total 39~106 104,831 Oo38 65)1048 157,.848 o:1f1 

Gulf Area Total 35)1207 51~926 0 .. 68 56~764- 74s383 0.76 61 

Miramichi System 29,.972 40~965 0.73 45 5 067 58sl35 0.78 50 
Restigouche System 3;437 1;552 2.2 9~268 2?412 3o8 170 
Nipisiquit 725 3~130 Oo23 1~048 3?540 Oo30 45 
Margaree 185 1~215 Ool5 334 1~275 Oc.26 81 

.Atla..'1.tic Area Total 1~237 43Zl905 0.03 4,500 66l468 Oo07 265% 

St: Mary 143 1~440 OolO 735 4~~92 Ool7 415 
Moser 81 lh690 Oo02 207 6~ 75 Oo03 156 
Lahave 118 ~ 95"2 0.12 807 2;;265 Oo3b 580 
Medway 295 16:~~~ o.o6 1~038 4 668 Ool4 252 
Sheet Harbour 283 0 .. 03 3i58 

~ . ~ Oo02 30 1 :'94.; 

Fundy Area Total 2c662 9~000 Oo30 3t784 16~997 Oo22 42% 
' 

Sto John (main) 2 010 3?222 Oo62 2~518 6q401 Oo39 25 
Tobique 7 6h" 260 0.,25 186 . 539 Oo35 186 
Nashwaak 6g 877 Oo08 218 3~021 Oo07 230 
Petitcodiac 123 976 Oo13 337 1?250 Oo27 174 

...... 
w 
Vt 

rn 
Ill ...... 
a g 

/ 
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There was no appreciable change in fishing ei'fort in 1958 .. 
The increased catches may be attributed to salmon bs~.:J.g more 
plentiful in the vicinity of the nets during the fishing season than 
in recent years .. 

The total angling catch and the effort 5.n. rod-days for 
the three Areas (exclusive of the Quebec portion. of the Gulf Area) 
in 1957 and 1958 are given i.n Table II.. Also shown are the total 
angling catches on several of the principal rivers of each Areao 

In 1958 the total angling catch was higher l!l all three 
Areas of the Maritime .Regio.n than in 1957, and was the highest 
recorded since 1949 when the present system of collecting statistics 
was instituted. 

In Table II the angling effort on rod--,d8.y~; ln the three 
Areas as a whole and on a fe11/ of the more produr~tive r1vers in each 
Area can be compared, as well as tl':!e catches per rod,~day e Everywhere 
the angling effort was greater in 1958 than in 195'7 'l and on most 
rivers the catch per rod~-day vias higher in 1958. Heavily fished 
rivers of moderate size in Nova Scotia like the La'::J.ave and Hedway 
provide about Ollf) fj_ sh or less per ten days of angling 9 vlhereas 
large rivers in New Brunswick like the Mirrunichi may give seven 
or eight fish per ten days. The Restigouche gave1 1Jest returns for 
angling effort with. tw·o fish per rod,·day in 195? an.d almost four 
fish per rod-day in 1958. 

Throughout the 19 58 aJ1g.ling season -vrater conditions on 
most rivers were favOL.H"ab.le for the ascent of .saj_rJon a:..1.d for 
anglingo This may have beea largely responsible for the improved 
catches rather than a significant lncrease ~Ln the <::l.-~Jundance of fish. 

G., J:, Kerswill 

No. 7l.t-

RUNS OF AryULT SALHON INTO THE MIRAHICHI RIVER 

In 1958 an adult sampling trap was operated in the 
Miramichi Estuary at Hillbank and two counting fences were maintained 
on the Northwest Miramichi River at Curventon <.:md Camp Adams as 
in 1957. The estuarial trap~ similar to regulat" ccmunercial set
nets, has been operated through the open-water season each year 
since 1954. Annual operation of the Curventon fence began in 1950; 
the upriver Camp Adams fence was installed first. i .. n 1957 •. Past 
records were swnmariz.ed in Trade News, June~ 1958:, page 6. 

The followi.ng comments are offered on t~1e data shown in 
the table g 

Millbank trap. In 195'8 over twice as many grilse 'il'[ere taken as in 
1957, mainly because of a very large catch follov.;ing the commercial 
fishing season. Only a small increase in large salmon occurred in 
1958, also mainly during the late run.. Neither the_ catches of grilse 
norlarge salmon in the sampling trap during the 1958 mld, .. season 
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Numbers of grilse and large salmon recorded in 19)7 and 1958 at 
three Miramichi locations (Hillbank estuarial trap~ Curventon, 
and Camp Adams counting fences). 

Millbank (Estuarial) 
sampling trap, 21 
miles below head of 
tide) 

Totals 

Before commercial 
season 
During season 

During mid-season 
closure 
After season 

Curyenton (8 miles 
above head of tide 
Northwest Miramichi Ro) 

Totals 

Before angling 
season 
During season 

After season 

QamQ Adruns (41 miles 
above head of tide9 
Northwest Miramichi Ro) 

Totals 

Before an.gling 
season 
During season 

After season 

Grilse 
!ill 1.9.2§ 

2,5'20 

~2 

0 

4·00 

475 

~402 

0 

J.,_')59 

593 

6;?-50 

~ 
0 

1B45 

474 
-·-----·-

5.60 

0 

Periods of operation9 1957 
Millbank May 8 - Novo 8 

Curventon 

Lar.g_e Salmon 
illZ 1928 

3 

520 

2Q.Q 
0 

16~i-

5'4-2 

4~70 

17 

438 

111 

3/321 

5.29. 
0 

312 

06r"~ '- I 

~·-·~··· ~~------

ill 
0 

llt5 

6 

.J..Q2 

0 

96 

6 

June 4 - Nov·. 5 
except July 16-21 

Camp Adam~ . ~ 22. _,_ij QY.s>. 5 May 24 .. N.Q.v L-_2_-

.· . 

0pen fishing S@ason for p~bliQ: 
Millbank area (Commercial June 5~Augo 31 May 15=·July 6; July 22-

Aug. 31 
Curventon and Camp Adams 

(Angling) 
June 5-Septo 30 May 15 - Sept. 30o 
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closed period appear to have been affected stgni.:fi.cantl:r by the 
absence of other gear in the Estuary (as shown on churt ,Jf daily 
counts, not reproduced here) .. 
Curyenton fence. 'rhe grilse count was abotlt three times higher in 1958 
than in 1957, the increase occurring during the ang1 .. i .. ng season., The 
increase was unexpected beca.use the estimated populat:J.on of large 
parr in the Northwest MJ.ramJ.chi in 1956 was smalle:r than in 1955 as 
a result of DDT spraying., Ordinarily these fish would have produced 
the grilse (age 3 .. 1) returning in 1958 and 195·7 respectively. 
Recent scale readings have indi.cated that many young salmon which 
were classified as sma1.1 parr in 1956 and were very abundant, later 
grew rapidly enough to be rome twJ,.,year smol ts in 1957. This~, combined 
with excellent conditj.ons for ascent of adults :'.n 195'3:; could 
account for the abundance of grilse in 1958o 

Fewer large salmon were counted in 1958 than :!.n 1957, and 
the level was about 50% below the 1950-·1955 average;: an expected 
result of DDT sprayingc 
Camp Adams fe~. As at Cu:rventon~ gri.lse in 1958 -wereover threetlmes 
as plentiful as in 1957 9 the increase occurring mostly in the 
angling season., Large salmon were .fewer in 1958!) ::tn.d again most 
ascended during the angling season. The 1958 inc:rease i:n large 
salmon during the angling season at Curventon was due ·t;o a large 
late run in September; fmv o.f them ascended as far as Camp Adamso 
The low total m of large salmon at Camp Adams reflects the low 
early run past Curventon~ 

C ~ J" Ker·swill 
M. H.,. Ao Keenleyside 

No.75 

BVIDE.NCE FOH. HOMING OF ATLANTIC SAL.HON 

Several tagging projects by various agencies prior to 1950 
in Canadian .Atlantic waters showed that (1) many kelts move from 
Maritime estuaries to be caught one or t-v10 years later in the sea 
around Newfouri.dland as well as near the tagging sJ.te; (2) many virgin 
fish tagged in the sea of'f Newfoundland move wesbva:r:d and are subject 
to capture both in the sea and rivers of the N:ar:i. time Provinces. 
There is only one published record of a fish marked in 1938 at the 
smol t stage on the Northeast Hargaree River l, N., So~' making a round 
trip to Newfoundland (tagged at Bonavl.sta,. June 1940) and back to 
the Northeast Margaree (recaptured by angier, September 1940). The 
early marking and tagging projects were not designed to provide 
information on the general pattern of migra·tion and homing of 
salmon whose river of origin was known., Recent smolt marking 
projects on several rivers 11 combined with a widespread search for 
marked adults, have helped to clarify the pi c'ture o 

Recapture data obtained in 1955 on salmon that were marked 
at the smol t stage on two l-1iramichi tributaries V'e.re given special 
study in 1958. In both 1953 and 1954 good numbers of smolts were 
fin-clipped at both markin~ sites--about 25i'OOO at the Northwest 
Miramichi (Curventon~ NoBa) and about 20:~000 at t.he Dungarvon 
(Pineville, N.,Bo),. It -was to be expected, therafort3;, that many 
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one-sea-year adults (grilse) and two···secs.-oyea:.- ac'1_u}·.:,f:. /the most 
commonly caught large salmon) ·would appear in tb.e l <;~:;;- c~tcheso 
The recaptures of marked fish by the fishing pu.bJ . .:·_c: e1.assified as 
grilse and older salmon are surnrnarized in Table :To 'I'he examination 
of Newfoundland commercial catches were all made at No:.:·th Sydney !I 
NoSo 7 and Saint John;1 NoB"? where the fish are repacked before 
further shipment. 

The following polnts are shown by these data~ 

(i) Salmon lmown to be of Mirarnichi origin are caught both 
as grilse and older salmon in the commercial sea fisheries over a 
wide area and many are taken around the coasts of Newfoundland and 
Labrador. To correct the proportlon of the total Newfoundland catch 
examined at North Sydney~ l'L.So, and Saint J'ohn:; N oBo )' :tn 1955 the 
55 marked salmon caught around Newfoundland wmdd be rnuJ. t:!.plied by 
3.35 giving 18lt. In the Miramichi. drift nett.ing :Lrea~ all the 
landed fish were examined; in the Nirw.1ichj. t:.:-ap netting area most 
of the catch was examined carefull,Y'o It is esti.mateJ that about 1/4 
of the total catch of Miramichi fish by rods and nets occurred in 
the Newfoundlan.d and Labrador nets. 

(ii) Miramichi fish from both tributarl.es vJere taken by shore 
nets in Chaleur Bay~ but not in fresh water here or a.n;y-where else 
outside the Maritime System. 

(iii) 'rh.e commercial fisheries near and in the Miramichi 
System took a mixture of salmon produced ::tn the two tl"·:Lbutarieso 

(iv) In freshwater areas of' the Hi.ramiehi watershed., recaptures 
of 69 angled marked fish sho1.ved pronounced segregation of· the stocks 
in the two tributaries where they origin.a·ced., Some straying occurred, 
as indicated by oo Dungarvon marks taken in the Northwest Miramichi 
(4% of the 51 ma1·.ks reported here) 1 an.d -oo Northwest Mi.ramichi marks 
taken in the Southwest Hira.rn:ichi watershed (12% of the 18 reported 
here). 

Information on the preeision of homing to the natal stream 
is given by the returns of marked fish to adult counting traps 
operated at the Curventon and Pineville smolt marking sites from 
1951 to 1956., These data are summarized in TablE! II" 

From a total of 93"'102 smolts marked at the N,Wo Mira.michi 
trap in the five years 1950 to 195'-t inclusive) 89.5 (0.96%) have 
returned. Onlytln:eeof these went to the ~rrong tributary 9 giving 99.6% 
correct return. From a total of 55,900 smelts marked at the 
Dungarvon trap, 362 (0.65%) returned. OnlysJxof these went to the 
wrong tributary, giving 98"4% correct return., 

These data show a v·ery pronounced segregation of marked 
returning adults to the strea..11s in which they \vere produced .. 

There is still no proof that the large number of salmon 
that are available to commercial gear far away from their rivers 
of origin in the Maritime Provinces·can be expected to return to 
their home streams. To clarifY the problem ru1 intensive tagging 
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Table I. Miramichi marked salmon recaptul"'ed i.n 1955 
by commercial fishermen and anglers~ 

Place of reQapture 

Commercial Nets_ 

Newfoundland 

Quebec 

New Brunswick 
Chaleur Bay 
Drift Nets off Escuminac 

Trap Nets, Miramichi 
Below Derby .Junction 
Northwest Miramichi 
South"rest Hiramichi 

Nova Scotia 

Total by Nets 

Harked on 
Northwest 
Hiramichi 
(Ad + LV) __ 

Harked on 
Dungarvon 

-~,Ad_-!:. RV2 

2-sea-year 2-sea-year 
Grilse .lt) Salmo.n Grilse i:tl. .§.§,lmon 

8 

2 

51 

19 

1 

6 
67 

27 
l 
1 

2 

124 

6 

2 

J_J 

9 

22 

23 

3 

27 113 

55 

1 

14 
128 

92 
6 

17 

2 

315 --·------- ---- ·------
Angling 

Miramichi River 
Northwest l'-io, below 
Curventon 8 
Northwest Mo~ above 
Curventon 28 
Sevog1e (lower) 6 
Southwest !-L 'j upper Renous 
Southwest M. ~ Dungarvon 1 
Southwest M.~ main river 1 

Total by Rods 44 

Total Nets + Rods 95 

1 

6 

7 

131 

2 

1 
'7 
l. 

11 

7 

7 

120 

11 

34 
6 
l 

15 
2 

Newfoundland total, corrected for fraction examined ··- 55 x 3 o35=184 

Estimated fraction of total catch of Mira.'D.i.chi 
fish taken by Newfoundland nets = 184 _ 

381++ 129 
approx. 1/4 



Table II. Returns of marked Atlantic salmon to two 
Miramichi traps where part of smolt nm. 
was marked annually 9 1950=1956. 

No .. of 
No. returns Per Noo at Per cent 

smo1t.s grilse & cent other correct 
mar~~g older sglmon returns tr.a:g -~ety,z:;g, 

Northwest 
M;J.z:am1~n1 a. 
(Curventon) 

1950 7 ,969' 65 0 .. 8 0 100 .. 0 

1951 33,lt-07 366 1.1 
. ., 
..) 99 2 - . 

1952 848 29 3 .. 0 0 100.0 

1953 25~218 238 0.9 0 100.0 

1954 25,660 197 0.8 0 100.0 

Total 93,102 895 0.,96 3 99.6 ,.._. ____ 

1950 253 0 o.o 0 100.0 

1951 14,966 127 Oo8 1 99o3 

1952 461 1 0.2 0 100 .. 0 

1953 19~966 149 0.7 2 98.7 

1954 20~25'4 85 0 .. 4 3 96.5 

Total 55,900 3tS2 0 .. 65 6 98.lt 

Salmon 

program is indicated, involving the release 7 at many distant points, 
of large numbers of tagged fish known~ through marking, tagging 
or other criteria, to have originated in particular Maritime 
rivers. 

Co J. Kerswill 
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TAGGING OF ADULT HL:U~lHCHI SAI.HON "" 19~5? AND 1958 

A. EstuarJ,.aL.t.M.gJ-:qg. In 1957 and 1.953 Peterson.,type tags -vmre 
attached to large salmon cau.ght in the estus.rial trap at Mi.llba.Ilk? 
NoB.' as they entered the Niramichi R.ive!.'o SOlil(! ot these fish 
were later recaptured by commerc::La.1 and sport fl.shermen a.nd at the 
Curventon counting ferice on the .North'\ll·est Hirar."l.ic::li R:tve:r" In 1957 
tagging was done from Hay to August; in J.958 fro:n ivlay· to Novembero 
Data are presented in Table I. 

The major point of interest is the increazed total per 
cent recapture in 1958 ~ due mainly to a fi ve··f'old increase in per 
cent recapture by commereial fisb.ermene This may be due to~ 
a) lower tagg:i.ng mortali.t.y and/or tag loss ir.. 19531 b) better co-· 
operation by fishermen i.n. I'eporting tag reeoverie_s ~-n ~958; or 
c) a higher rate of exploita.tlon of salmon in 1958.. a) and b) 
are unlikely because the tagging and search for recovered tags has 
been done by the same expe:r'i.enced persormel for Sf .. nteral :;rears. 
Also, these factors should lead to gre:.1ter recovo:r]es from anglers 
as well as set-net fishermen~ ·v·Thich ,,..-as not the casH j_n 1958. 
Greater exploi tati,on seem;:; the most likely explanaticn... Salmon were 
more readily taker:. i.n set"·nets dur:Lng the 1958 56aso·;,~" due probably 
to a combination of env.:lronm.enta.l fe.<.:tc:Jrs (freqt:~e.nt :!,l:lcreg,ses in 
river discharge., moderato::: .sum.rner tempere.tures~ e;,+;c,)., 

In botb. years a. f<:rvl tagged. SB.lnon l.v8I'f~ ::>'at·;:;dr:::m dovmstream 
from the tagging site. This may r,:lf"lec:t;; a) :fL:;h lll:)Ving in and out 
of the river mouth before Hlt•erir::.g fresh ~vater;; ·~)) .fi.sh moving into 
the Hiramichi Estuary an.d then out aga.ln on their i'IRY to other 
rivers to spa.wn; or e) disturbance of upst:r·f-;am migration by the 
tagging procedureG 

The length of t.i.me bet'.veen tagging and reeapttu·e sho"YJ'S 
that the rate of movement of salmon through the estuary and into 
the river is highly variable. Some tagged fish were recaptured 70 
miles upriver within two weeks; others i;lere retaken a few miles 
from Millbank two months after tagging. Three salmon. tagged on 
September 18 ~ 195[\ were retakc~n 30 m.lles upri ve:.' at Curventon 2, 
12, and 43 days later., 

Table I. Recaptures during yea:: of tagg:Lng of la:r[;e salmon tagged 
at Millbank., NoBo Per cent. recaptures by commercial and 
sport fishermen based on numbers tagged :tn respective 
open seasons <• 

Year of 
:ta~~in~ 

1957 

1958 

Total 
No. ~rr:ec& 

.:t.a.i g,e d ..(nQ..l 

146 15'o'f 
(23) 

221 23.1 
(51) 

l!t-6 7o5 
(11) 
'~ .~ 

89 3'7 .. 1 
(33) 

146 . ' (, 

t•.,o ~ .. 46 I.o4 
(J.O) (2) 

200 ~? Q 0 221.. 3o6 
(10) (8) 
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Be Freshwater tagging_ .. ;-:_lliu:;Y,lliest l1i;ramichi Jii~~:l.. Upstream 
migrating grilse and large salmon. were tagged fro:n Nay to November, 
1958 at the Curventon counting fence. A small 71.nylite tag \vas 
attached with stainless steel w5.re below the fish 1 s dorsal fin. 
Some tagged fish later passed through the Camp AJ.arr.s cou.nting fence, 
33 miles upstream; other tags were recovered by anglers.. Data 
are shown in Table II~ 

A higher proportion of grilse than of la1•ge salmon was 
recaptured, but few large salmon were tagged. The per cent recap
ture of tagged grilse by anglers (8 .. 4%) should a.pproximate the 
proportion of the entire grilse run taken by angling :1 if the 
following assumptions hold: a) an adequate proportion of the migrat
ing grilse was tagged (about l.o% in 1958)~ b) tagged fish mix with 
untagged, continue their migration and react to angling similarly 
to untagged fish, c) all recovered tags were turned .h1~ d) all 
grilse passing Cu.rventon were trapped (unlikely tn early spring 
before fence installed), The ·validity of b)~ c) .. an.d c:t) i.s question··· 
able, due to lack of information. The proportio!} of grilse taken. 
by anglers is therefore probably higher than s.t,~% 

The average rate of travel of grilse between the two 
fences is about 20 days. Excep·t for a very few flsh this rate varies 
11 ttle from ,June to September.. No grilse tagged after September 
reached the upper fence. 

Table II. Recaptures during 1958 of salmon tagged 1=u~ Curventon, 
N ,B", in 1958. Per cent recaptu.:res by <:lnglers based 
on numbers tagged during open SEJ[dOno 

~ 
Type of No. % rec. 
fish ~~ed 1I1~ 

Grilse 

Large 
salmon 

No.?? 

259 

24 

30.1 
(78) 

12 .. 5 
(3) 

203 

12 

8 .. 4 259 22 .. 8 25.9 o.8 
(17) (59) (2) 

8.< 24 8o"3 . .; 
(1) (2) 

Mo H. .Ao Keenleyslde 

USE OF HATCHERY AND NATIVE SALHON S'rOCKS FOR BEST PRODUC'fiON 
OF SMOLTS 

Comparative smolt ~ro~~1QDL~_.stQ£~~~f hatchery ang 
native origi._n. A particular section of the Pollett River has been 
used for the past 17 years for studying sruolt production under 
various conditions of predator control and seedi.r1g,. Control of 
mergansers and kingfishers has formed an integral part of the 
studies of seeding requirements reported below. 
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Field vmrk for a study of the amount of .hatchery under
yearling stock (about 4 ern .. long) needed to give the best smelt 
production w·as completed in 1957. The results are shovm graphically 
in Figure 1 .. 

The rn.ost reasonable rate of smoJ..t production to aim for 
proved to be about five smol ts :per 100 squa.re Y'-:trds of ::;:-i ver bottomG 
This required planting underyearlings at a rate of about 35 per 
100 square yardso 

Field work for a study of the amount ci' ~pa·wn:tn.g required 
to give similar production will be completed J.n 1961o However? in 
1958, the final year~class of native un.deryea1·lings to be involved 
in this study was assessed. It seems reasonable th&I'efore 1 to make 
a tentative prediction as to the final result from this study· a The 
data required for such a prediction are shmm in Figures 2 :< 3 :~ and 4o 

The unknown quantity vlhich it is desired to esta.ttlish is 
the "potential egg deposition¥' required~ •.eo estimate this, it is 
necessary to \vork back from the figure for best smolt production 
established by the studies of planted stocks. Rates of production 
below are given as numbers per 100 square yards of stream bed .. 

The number of parr required to get five smolts is indicated 
by the data plotted in Figure 2.. About eight parr ar·e needed. 

In Figure 3 are plotted the numbers of parr resu.l ting 
from various populations of na ti \Te fry (u.nderyearltngs) o A 
survival rate of about 65)~ is indicated.. Tl".t:L:s i.:s the best figure 
available until the 1959 parr census is complet<.:Jd.. The eight parr 
required would necessitate a precedi..ng populat:Lon ()f L2 unde:cyear
lings., 

In terms of potent1a.l <:;gg deposition 7 12 unlery-earlings 
would arise from some thing l.J.ke 250 eggs per ..iOC) sq1.:tare, yards being 
brought into the river, .a.s shown by the egg· .. underyearling relation
ship pictured in Figure 4·o 

The comparison between the hatchery stock requirements 
and natural spavming requi.rements is thus that about .35 hatchery 
underyearlings have equivalent value to ~~50 eggs brottght to the 
river by wild adult salmon~ 

Effect.iy:ene..s...s.. aJ a ~Q~!.ltaL~~.. In 1956~ the 
native fingerling population in the Pollett was estimated to have 
a density of 6.8 fish per 100 square yards" This vm.s expected to 
produce, at previously observed survival le•rels 9 ,just ·u.nder three 
smolts per 100 square yardso With the maximum ca>;)acity of the 
stream set at six smelts per 100 square yards~ this meant that a 
supplemental planting to produce three to four smolts per 100 square 
yards was needed.. With the optimum hatchery u.nde:tyearling .. to=smol t 
survival rate caleulated as about 15 per cent:;' a planting cf a.hout 
25 fry per 100 square yards:~ or 109~000 in tb.e experimental area. 
was indicated. In practicery 99~000 (23 pe:;.:· 100 square yards) were 
planted in late September of which 9?000 were mar·ked before planting 
by removal of the adipose fino The fish received from the hatchery 
'\vere larger than stocks used in earlier experiments (mean lengths 
7 .. 2:!: 0.9 cmo as against .3o6 ~. 0,5 em .. ) and evon slightly exceeded 
the indigenous underyearlings (6 .. 9! 0 .. 7 crn .. )o 
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Table I. Seaward migrants from spring plantings of hatchery reared "smolts" and 
fall plantings of "post~smolts" .. (About 5,ooo fish per plantingo) 

Date of 
olaoting Placeo 

A .. Suring planting_§ 

22/57 Pollett 

Mean length 
& std. dev .. 
at olanting 

(em.) 

13 ±: 1 Hay 

May ~9/~7 M. . h. 13 + 1 t:::. • ? , _J. r amJ. c J. _ . 

May 29/58 Pollett 15! 1 

May 28/58 Miramichi 15 + 1 
. -

Bo Autumn plantings 

Sept. 11/57 Pollett 16: 2 

Sept. 5/57 Hi rami chi 16 ! 2 

Augo 29/58 Pollett '"'? + 2 ,;:.__ "" 

Sept. 2/58 Miramichi 22 ! 2 

Sept. 11/58 Pollett 23 !: 2 

Rer cent.~igrating 

0 

0 

nru 
spring fall 

14 .:(I 

6 

length at migration 
12 miles gownstream 
~ next 

suring fall suring fall 

llt ! 1 

llt :!: 1 

17 ~ 2 

13 ! 1 

ltl 

2lt 

98 ~1 

<:::.,1 

(in 1959) 16 ! 1 (in 1959) 

92 n ~ .<., 
16 :_ 1 11 

0 38 L l 18 ~ 2 

0 22 <1 17 ! 2 

<1 (in 1959) (in 1959) 

6 ~~ 2 ~ + 2 
.J -

r. 

1 fl ii 

C/.l 

~ 
~ ::s 

1-1 
4="' 
0'\ 
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Survival rate of the planted stock throu.gh +·he parr year 
was excellent, apparently ex.ceeding that of the na;:j:Vfi., In 1958 
the bulk of this mixed population migrated az smc1 t.s o ,j"udgJ.r .. g by 
the number of adipose-marked smelts the 1958 smo1t r:.:•.n. l.vas composed 
of 19,008 planted fish (survival rate from planted underyearlings<J 
19 per cent) and 4 ~ 13 9 native fish ( survi Ya1. r e. td .. o.:n ,July 
underyearlings 9 14 per _cent) e The rates of produ~·::·\.o.n. per 100 
square yards amount to 4<.lt and 1..0 .. 

Production from this hatchery plan.ting was greater than 
anticipated •. The extra production appears to haYe been made at 
the expense of native stock already present-~~not a desirable 
feature. This may be accountable, at least in part~ tot¥ofactors: 
(1) the planted stock \oras extra large in size as comps.red to that 
used in experiments from which survival rates were derived; (2) 
'the late fall planting~ with lmrl temperature contr:tbuting to less 
urgent need for adjustment to a new environment 7 may have affected 
survival. It would appear also that the design i.nvol•led an over
estimate of smol t rearing capacity, thus necessJ. te:tlng loss of 
some stock, either native or introducedo 

Plan tin..EL..§.ID..ol ts" Under certain cond~~ tton.s ~ it may be 
desirable to liberate larger hatchery-reared ±"ish V>ThJ.ch will migrate 
to sea promptly and on return supplement expec:'ced de:<.:"'':i.ciencies of 
adult stocks. A series of experi.ments ln which se.l,acted fish were 
liberated about 12 miles above counting weirs ·vm::> car:d.ed out on 
the Pollett and Nc)rthwest Nirami.chi Rivers in 19:;~· and 1958o 
Results are summarized in 'rable I o The following conclusions have 
been drawn. 

(1) Fish should be selected for size"~ prefe:t'abJ.y a 
minimum 4-inch total length in the previous fail, ~u.t perhaps 
equally well at 5 1/2-inch minimum length in May of' the year of 
planting. 

(2) Those planted during the current local smolt season 
will migrate seaward almost iiilL'lediatelyo 

(3) Smelts, or more properly "post-smolts", held in 
hatcheries until late summer will not migrate in large numbers until 
the following spring~ wl th interim mortality app:rox:lma tlng that for 
pre-smelt parr planted in the autumno 

Ultimate values ..9f :glanted stock. Usef'tl1 i:.."lformation has 
accumulated on the means of using hatchery stock. fo~ .increasing 
smol t runs. Large scale~ practical confirmation. that such enhanced 
smol t runs will have cornmensura te value to the desi:t'ed fisheries 
has still to be obtainede Some 125~000 marked smolts were liberated 
from the Pollett River between 1949'and 1956 .. Of these about 110,000 
were of hatchery origin 9 mostly planted as undery·earlingso Under 
15?000 were from native spawned fisho The approximate observed 
values of these smolts have been as follows: for hatchery-reared 
stock originating in other rivers 0.02% returned to the planted river 9 
none being recorded in other rivers:; and 0 .. 5% were taken in distant 
commercial fisheries, for native stock in the same-) stream, 4% have 
returned to the river of egg origin, none being recorded in other 
streams and no commercial returns being available as yet. 

Po Fo Elson 
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YOUNG SALMON POPULATIONS IN THE t1ARGAREE AREA 

The Margaree Area of Cape Breton, N.So 5 is being considered 
as the site for a co-op~rative test of the practical value of 
con trolling mergansers for improving salmon flsher:LeS o 

As part of the groundwork the second annual assessment 
of young salmon and other fish ~n selected sample areas of the 
Margaree and Middle Rivers was completed in 1958o Comparison of 
the numbers found in the two years can be made from Table Io 

Table I. Young salmon and other fish found in selected 
sample areas of Cape Breton streams') glven as 
average numbers per 100 square yards of stream 
bottomo 

Sii!lmo.n :!!'OU!; ~els 
Year & undei'm 
Stream ~rlings .P.s!.IT 

.l.2..22 
Forest Glen Brook 20 39 7 2 
N.E. Margaree 22 36 ~ 2 ,.) 

Middle River 40 3lt 1 2 

J..2.2fi 
Forest Glen Brook 12 31 ?"' 3 .... J. 

NoE. Margaree 16 17 - 11 '"• "' .fvliddle River '7 26 2 1 
' 

In 1958 the populations of underyearlings found were 
relatively low in both the Ivlargaree, where the experimental 
procedure is to be applied 1 and in the Middle River~ which is to 
serve as a control stream for the studyo 

The Margaree has apparently had an :l.mpl'OYed run of adults 
in 1958~ which may well lead to improYed popula.tJ.ons of young~ 
quite aside from any experimental procedureo In 1957 the mouth of 
the Middle River was partly blocked to spawners by highway 
constructiono Young salmon there should increase as this is 
alleviated, which would obscure its immediate value as a control 
stream. 

From the point of view of sound experimental procedure)) 
delay in the application of merganser control until at least one 
more census of fish can be made seems to be indicatedo 

Po Fo g1son. 
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EFFECTS OF FOREST SPRAYING WITH INSECTICIDES ON AQUATIC INSECTS, 
MIRAMICHI AREA 

In 1955~ the year after DDT spraying begru1 in the Miramichi 
area, systematic cu..i.lecting of' emerging aquatic insects was started 
on tributaries withinihe spray zone? and on a control stream just 
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outsideo The ·work has eont.inued an~.1:·.tal1y,, 1.rLtY1 '.-.cv. a.::;:s'~!'-:;,_~:ca o:f.' 
Dro Fo P~ Ide,, Uni.vers.i.ty of Toronto, ·ir,.rhose tf;·~~h::~_·.·.n:es :;f collecting 
and qualitative and quantitativ-e ane.lyses bave bc:.<t.!:;· ·~,:':'E·:\~ 'l'he data 
provide a useful means of assessi .. ng the ext·~mt an6 du:r-<;tGion of 
effects of insecticide spraying on the food of young 3almonid fishes. 
Aquatic insects appear to be more sensi ttw(-3 as iEd.~ ·;,:..-;::.•I .s of the 
effects of spraying than do fi. shes o The ·~ec;h.niqtL; ;-: 'JJ~L:l.J.. i~keJ.;r 
play an important role in future studies of effects cf :;hemical 
insect control on fisher1.es., 

In 1958 collect.i.ons were con tinJ;.ed a:; ·<he S':illle four s.i tes 
as in 1957 ll using 3 yard~·squ.a.rE': e1m~rgence t.r-aps Hl s:Lr:1i.l.a:- rapid 
sections at each s5. teo Tvmnty-four hour collect:Lons were obtained 
through dail3r servicing of the trapsq 5 days per ~vec,,k, from late 
Hay through Augusto FJ.gure l s11o"~,,r.s the weekly ehcm.gc.L\:; in emergence 
Of all insects at tn' 0 .f'.-·,·cl1" Sl'ct'"'' t·h·"'('Ug.-~; J-l·c .. ·;~·--:·;; -.. , •. ,,., •. , • ·' lc- ..1.;.., .. • .•. '";;;, ''··-~ •• .L,, L .::; ,;., > j'.J :;·ba..·c· ;c. 0 

The main points shown i";y th8 l9~SF3 ::~o::1:::~·;t:lcT~:; &.L'Eh 
(1) :Sprayi.ng of' the Sevogle fo:~' tr .. B ·i:.td ·· :1 ·U.tr!r2 :l.n June,. 

1958 was followed by typica:L reduction i.r~ ~;:::rr • .:n•;;,.::r,cc. : ... ··~· -9.1.::;.. aquatic 
insects for several week.s ry 'rh.en a l.a:rgE' eme:vg~::.:n:..~'·c~ c ~:· cl1L."onor.1ids 
( ml.. dge S) 0 CCU ""I'ec'l j r £:. ·l· a·cl c ·t· ( 0 ') ':C'h"· l\1 ·)'"''·'·".r· · , ... ·• ~ ·:· ~A· .• : ···r· rr -i ·1-- ~ c: .,.., ... "'yed ,1. J ••.• 1 ...,_ A. 0 .::> ,•o cr... d .'It J. (., l.v··=··~> ,• ·''·'·'· c.l ... ,\- ..;_L.·. :iJ ._ip.L o. 

only once, 4 years ago} still shows a low vol.1.:t.me ~ \,;r:ttr1 chironomids 
predominating 9 but caddlsfltes show a ccrJeb.:H;;;~::: :Lr. DD.·c;; cage-trap., 
Mayf., l.• es W8I'8 ·nunl·r·o·uc· 1'r1 ·; ()C\P a·+- +}··> ·::• ''·rat·~.,-,., '·' '-... ~·.y d w'~-· .. "'r wac l. . • - I e ._, , .J...) ·' '·.1 1.> ~ ... (.1, >:;> •··' • '""·'~'·' .. 'I e<. l-,, <: !. -'· LlJ. 1.,;~1 .., 

noticed on a srn.all.er sca:i.e :Ln 19.~~? ~ the fJ..rst. Y'E':ar :)f sampling here. 
(3) Trout Brook~ sprayed in 19.56~ showed s:tgns of' r<::c:·very tn 1958~ 
with more caddisflies thBn ln 195? o Post~- spray r:ecovc.~ry of caddis= 
flies appears to have been much more re:1pid at 'l':rcD:~ Broolc than in 
the Northw·est Mi.ramicb.i o 

Stud:tes of the ..food of ym .. :ng :sa.:::.mcn havE. :s!·Kl\Vll th.a t fry 
normally consume the :i.mrnat.u..~e stagt.s G:t' smaJJ e::'· :~i. n6.s o:t' insects 
like chironomidsi' an.d smaller f'o:rt:\s o:t"' mc-:.yfl.l.:-:;s .?.!J.d. ~;t:cne!flieso The 
larger forms~ like caddisf"lies and large st;on3flies? are more 
commonly taken by par·ro La.ck oi' tb.ese spe8:it:::s couJ.:i ha·\;e serious 
effects on the growth of the later stages of pre-sm2lt parro 
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GRO\VTH OF YOUNG S.A11,ION IN l\l.IPJIJ~HCHI STH~~AMS 61T3,TEC'l'ED TO DDT 

The hea·vy mortaLi.ty of young salmon in :Mire.mlchi streams 
subjected to DDT spraying has been reported before., This amounted 
to roughly 90 per r~en t for ur~deryearlings ·~ 80 per e:en t for small 
parr (mostly yearli.ngs) a.l'ld 60 per e8n.t for la.rgE"-; :pa::':" (ro.ostly 
2-year~olds)., 

Aside from these primary- effects on sur7i va.l; DDT spraying 
has secondary effects on smol t produ ~-1~:\..on. f:r·orr, s~:tch areas 9 because 
of altered growth rates which probably result from C::J cb31'1.ge in 
the composition of aquatic insect fauna used. r~.B ±>:~::::.1:\ end (?) change 
in competitive con(li tl.ons rosul ting f:t'om r;1·~.ma:t7 rcc:r ·:~.eJ"5. t:Ler; o 
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Studies of growth have been made by examining scales of 
young fish taken 1n the same areas before)' during., and &.fter spraying o 

The assumption has been me.de that a direct proport.iona1i ty exists 
between the total length of a fish and the length cf' the anterior 
radius of a scale~ but allowing for the fact that y·oung salmon are 
about 2 1/2 em. long at the time of scale formation" Information 
thus derived is swa~arized in the table. 

Average lengths of young salmon taken in the 
Northwest Mirami.ehi River from 1953 to 19~··7., 

as calculated from scale readingo · 

Time relative 
to DDT sprayin~ 

Before 
Same year 
After 

Calculated length 
J..~t ye;;u: .2n.d year 

(em.) (em .. ) 

Ivleasured 1engd1 
_ __,~..3 r~·d .. s~.a,1::.__~ 

(em .. ) 

11 ,, ::. 
10 .. 3 
11.4 

Two tentative conclusions emerge; (1) gr.owth :ts notice
ably curtailed in t.he year of spraying; ( 2) grmvth is increased 
above normal;> i.e~~ there is •~compensatory growthQt :~ in the year 
after sprayingG There was some indication, not appearing in the 
table, that by 2 and 3 years after sprayj.ng ~! wi. th young salmon 
populations back to normal numbers but 1.nsect. fauna not fully 
recovered, growth may again be eurt.ailed below normal~ These 
considerations suggest the following generalizations about srnolt 
production for sprayed streams where~ as in the Northwest !4iramichi, 
most smol ts normally run as 3--year-olds o 

(1) Survl,rors of fish sprayed as y,r:.Q?.J:y~~s.t?trllllg,~ will be 
below normal size at the end of their first year'e Compensatory 
growth in the next year may gl.ve a. higher than r ... c>rma.:.t proportion 
of 2-year smelts. 

(2) Survivors of fish sprayed as :l.§.@I.bl.M!?. will be below 
normal size at the end of their second y·ear, so the proportion of 
2-year smol ts from such year-classes will be red:u.ced... Compensatory 
growth in the third year should result in a greater than normal 
proportion of 3~year smolts$ 

(3) Survivors of fish sprayed as ~'!.Y.:ear-,clds \vill be below 
normal size at the end of their third year) reductng the proportion 
of 3-year smolts, but should nearly all make re:atively large 4-year 
smolts. 

(l;.) Survivors of fish sprayed in more than one year would 
be subject to corresponding effects on gro\\rth. 

Po F'o Elson 

No .. 81 

EFFECTS OF DIFFERENT INSECTICIDES ON iiQUA'l'IG INSEC'Ti3, SAL:HON AND 
OTHER FISHES, RICHIBUCTO AREA, 1958 

In 1958 a field experiment was under-taken in the vicinity 
of Richibucto, NoB,~ in the hope of findi.ng an inS8C~1eide that 
would be less har.m.f'ul than regular DDT~in-oil to youn.g Atlantic 
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salmon, but still give adequate control of spruce budwormso It was 
a co-operative effort by the Forest Biology Di,rision of the Depart
ment of Agriculture and the Fisheries Research Board.o 

The fisheries part of the project included:~ (l.) observing 
the survival of caged hatchery-reared yearling salmon~ 2 to 3 inches 
long, held at the lower ends of 5 streams flo~rj . .ng through woodland 
sprayed with different insecticides:1 and in an unsprayed control 
stream; (2) observing the survival of similar t~i.sh planted abo·ve 
barrier fences erected at the lower ends of the 6 streams~ and the 
survival of native brook trout and other fishes; (3) qualitative and 
quantitative analyses of adult aquatic insects collected 5 days 
per week throughout the season in square-yard cage traps installed 
on the 5 sprayed streams plus an unsprayed controlo Unfortunately 
an experimental area was not available anywhere in Nev.r Brunswick to 
provide adequate supplies of nati.ve salmon fry IJ bud\mrm-i.nfested 
woodland and no previous DD'l' spraying" 

The insecticides were DDT-in-oil applied at concentrations 
of 1, l/2 and 1/lt lbo per a.cre and DDD~,in-·oil at 1/2 and 1/lt lbo per 
acreo Spraying of the insecticides by a pair of Stearman planes 
occurred from June 12 to 21~ Observations on fishes and aquatic 
insects extended from early June to mid·--August~ f'o] lo·tved by 
occasional checks on wild fish in the strea"'lls until f'Teeze-upo 

The data on fish sur vi val show: (j.) t;pr c::.y ing s with DDT 
insecticide at rates of 1 lbR/acre and l/2 lb./acre were followed 
by the death, within three weeks~. of many hatchery·~reared young 
salmon both cage-held and fref:3·~li ving., With the highest concen tra
tion of DDT (1 lbo/acre) 35% of the caged salmon died' with 1/2 lb./ 
acre DDT~ 20% di.ed. (2) wi.th these two insecticides many native 
brook trout, stickleback~ and sculpins died wi thh a.fe\"' days of 
sprayingo {3) spraying with DDT at 1/lt lbo/acre and vlith DDD at 
1/2 lbo/acre and 1/4- lb,/acre had no observable effects on either 
introduced or native fish vli thin a short post ... spray period of three 
weekso Observations on the caged specimens were more reliable than 
on free-living fish. Af'IB:·tl-:o:ee .leeks deaths began to occur in the 
cage in the unsprayed control stream? presumably from starvation. 

The data for the period June 5 to August 6 on aquatic 
insect emergence in the 5 sprayed streams plus control~ indicate 
that (1) DDT at 1/2 lb..,/acre was more toxic than 1/2 lbo/acre DDD 1 
but both insecticides had observable effects 9 part:i.cularly in 
reducing the number of larger forms~ eo go ;1 caddJ.sf'l~.es ~ and causing 
great increases in production of chironomids; (2) DDT at 1/lt lbo/ 
acre was much less damaging to the insect fauna than were the 
heavier concentrations of DDTa 

DDD was ineffective in con trolling budvmrms ~ as were two 
other products, Korlan and Sevin~ checked at Richibucto on budworms 
but not on fish" It appears that in future tests of 'this kind, 
emphasis should be placed on improving the DDT formulation, for 
example by trying still lower concentrationso Although the recent 
budworm epidemic has collapsed, fUrther experiments should be 
undertaken soon to improve control techniques in preparation for 
future outbreaksG 

Co J. Kerswill 
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SMOLT PHODUC'l'ION FHOM THl!: Sf o JOHN RIVER lN B.ELAI [Cd -:.·o HYDRO.., 
ELECTRIC DEVELOPMENTS 

The problems raised by r.tydroelecti'iC dev-el:Jpm(mt of' 
the St. John River are important. because of the va:.u.e of St. 
John salmon and also beca:use of the implications tb.at f"uture 
developments may have for salmon stocks eJ.sewhereo The Department 
of Fisheries a..11.d the Research Board have set up a e:o·~operative 
program of study~ with the New Bru.nswick Electric Power Commission 
maintaining a close lialson and co-operating in. some .fieldso 

(1) As~s.s_m:~ .. nt . ....Q! ~oyng__;ll;_oc.k§... In 1957 the Board 
established a continuing program of censu.sing young salmon stocks 
in the rearing areas of tb.e Tcbiq·u.~ systen:: .. 

Native underyearlings were virtually absent in 1957, 
probably the result of extensive spraying of the watershed with DDT 
in that year. Yearlings and older parr v1ere present :i.n 1/2 or less 
of the numbers usually found in similar a:reas. 

In 1958 tmderyearlings were present in about 1/3 of normal 
density. These represent the progeny of 5'69 adults ascendtng the 
Tobique Narrows fishway in 195·7. That a rela.ti. vely small number 
of adults (averago run!! 1953·~19~)6 was Y:)285) shouJ.d produce such a 
good showing of underyearl.ings i.s encouraging.. An increase by one
half in the larger parr found in 1958 probably represents primarily 
the contribution of hatchery plant.ings, but also any inaccuracies 
inherent in the sampling method& 

In 1958 Departmen-cal biologists established that the lower 
main stem of the river supports young salmon of all stages. The 
potential importance of' such areas is sug,>3:ested by the production 
of a Swedish river '.'ihich ·was comparable in .size a11d general 
physical characteristics before pov.rer development, to the St .. John. 
The main stem of that river produced all the salmon for fisheries 
taking about 100,000 lb .. a year j_n fresh vmter a.11d an equal amount 
in associated tide watero 

(2) ~ffects on smolt~.· Smelt delc.y ei:·.he:r in upper 
impounded waters or at dam faces could be a se:ricus. factor if up·
river rearing areas supply much of the young stoc:~so In 1958 
the Department was unable to establish, with a. counting '.veir across 
a tributary, the existence of' a downward migra.t:ton. either at normal 
smol t season or later in the year. A fe11 smol ts were ta.ken by 
nets in the head pond. A syscematic creel census on the head pond 
failed to reveal more than a few young salmon being caught b;v 
anglers in late May and early June. The Tobiqu.e smolt run. of 1958 
was probably less than half of normal because of earlier spraying 
of rearing areas with DDTe 

At Beechwood there was a..Yl accumulation of' smcl ts in the 
head gate slots of the dam~ which at least established the 
existence of a normal smolt run from some parts of the Ste John 
system above. 
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Table I. 

Date of 
QQll~s:::tiQll 

June >t 
21 

July 5 
12 
21 

Aug. 2 
10 
16 

Size and condition factor (k) of young SEtimon collected 
in Beechwood head gate slots 11 summer l95f3o 

Number Per cent. Average Average 
~ in s_ruup...,.~ J...e.ngtr.L !.SJJl .... l. .;'J.Qn£!1 tion (k) 

sm&l..:t.§. IHU:I: ~ts Ji..:fU:I -~-ill.Q]ts narr 
,. 
D 100 0 l~o7 ' '7 I_' o ,1) 

50 100 0 1.5 .. 2 0 .. 71 
100 80 20 16 .. 8 ]_(loll. (\ 58 0.,84 -·. 
104 100 0 16.0 0 .. 57 

31 
16 44 56 ., 6 3 1 () l· (• "'7 0.89 

-- ) f) 
,_ o r .._I e r:,) 

31 3') 6'' 16 .. 8 1 ,., l~. r, 8) 0.87 .) l •<-. • ... & -

7 0 100 10 .. 2 0.95 

Changes in the s.ize of these fish inc3J.c;a_t(: that there was 
some shift in populations, one group passing out of ~he collections 
as another en teredo The normal condition facto::· 1'or smol ts is 
about Os7 to 0.9 ru1d of parr about 1..0 ·co lo2o Seasonal.. changes in 
condition factor of tne Beechwood specimens indicate gradual 
starvation, either in the slots or as nevi groups er:teredo The last 
"smolts" to enter (Aug~ 10) had apparently delayed long enough 
above the dam to revert towards the parr state:' ·were in improved 
condition and I'!light better b(~ described as '~post-·smol ts"'. 

About 1/4 of the smolts collected appeared t~ have passed 
through a smol t stage in 1957.. About l/.3 also r:bc,,rad .slow growth 
associ a ted with DD'I' spraying :in l or 2 parr yea:::·s o 

'The Beechwood head ga.te slots induce eircm.;.ations i.n the 
surge towers which tend to catch and hold some smoJ .. ts there,. 
Similar qualitative observations have been noted for si.m.iJ.ar 
installations in Europe.. An ·unmeasured amount of lH'edation by 
large eels occurs in the Beechwood gate slotso 

It has been found that most smolts prevented from making 
an early summer migration l,.,;ill. not move sea.war·d ~r: late summer or 
in autumn. Thus, there is increasing ev:Ldence of .:~r.. important 
hold-up in impoundmen -cs ,, 

Studies to solv·e this problem were in:1. tiated in 1958. 
The N .. B .E. P ,.c.,, and the Board co·~opera ted in an exploratory study 
of means to provide more rapid passage of smo1ts over dams. An · 
experimental system of water jets and DC electric fence was set up 
at the dam on the Pollett River~ v1here smelts were deJ.ayed in 
1958. The scheme was successful in transportl.ng into a small 
opening about 1/4 of the smol ts placed manually vd.thir.~. the influence 
of the experimental "fish path". In .3 hours of night.;i~ne operation 
this opening accepted only B free ... swimming smoJ..tso Ho'!'le·ver, without 
the fish path in operation no smolts enterede 

(3) ~r~ m_tgrgtion of adult s~l~QDo The Conservation 
and Development Service of the Department has accept:::'d primary 
responsibility for studying the upvmrd movement of adul ts·---required 
both for maintenance of stocks and for angling. The Board has 
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participated in an advisory capacity in respect to studies concern
ing fishway entranceso Salmon entered gallery ports over operating 
turbines more readily than other ports. No important difference 
could be established between the value of entrance orifices at the 
surface and those submerged several feet deep. 

Po Fo Elson 
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THE EFFECTS OF H1POUNDHENT ON 'I.'HE PRODUCTION AND !10VEMENTS OF 
ATLANTIC SALMON IN A PRINCE EDWARD ISLAND STREAM 

In connection with a study of the effects of impoundment 
on the trout populations of Ellerslie Brook, Princ9 Edward Island, 
data concerning the movements and production of salmon have been 
gathered. 

A two-way counting fence (estuarial fence) has been in 
operation at the mouth of Ellerslie Brook since the spring of 1947. 
A second fence (stream fence) was located 650 yards upstream from 
the estuarial fence in the fall of 1950. In the fall of 1952 a 
pond was formed in the area between the two fences. In 1953 and 
1954 adult salmon captured in the estuarial trap were placed in 
the pond. 

Moyements of ~salmon. 

From 1947 through 1954? 102 spawners entered Ellerslie 
Brook. Females outnumbered males in all years. Some of the observed 
effects of the pond on the movements of adults v.1e:r·e: 

1. The pond tended to restrict upstream movements of 
spawners. In 1953, 19 adults were placed in the pond, f'ive moved 
through the stream fence in to the stream spavming areas., Again 
in 1954, 5 of 17 spawners moved into the stream. 

2. Some females shed their eggs in the pond but there was 
no evidence of successful spawning there. 

3· There was a marked tendency for salmon to remain in 
the pond following spawning. Salmon netted in the pond in late 
summer following spa·wning were in extremely poor condition. 

Movements of salmon parr. 

In some years salmon parr moved in numbers through the 
stream fence in the fall. Some features of these movements are 
presented below~ 

1. Parr in the fall movements appeared to be all males. 

2. Before impoundment parr moved in both directions 
through the stream fenceo Following impoundm~nt practically all 
movements were dovm into the pond. 
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3 o Few parr that moved down through the s trearn fent::e 
continued on into the E~stuary., In 1950,. 210 vlent down through the 
stream fence.. D-u.ring the same period only 13 moved i.nt.o the estuary 0 

The end result of the fall movements was a concentration of male 
parr in the lower part of the systemo 

l+o Following impollndment there was ar:.t inerease in the 
number of parr moving into the estuary- in falL. 

Following pond formation smolts descending into the 
estuary were, on the c:.1verage .1 larg·er than those descending into 
the pond from the stream.. Angling records obtained on the pond 
showed that smolts were being retained. in the pondo All. smolts 
that descended through the stream fence in 1957 al!.d ln. 1958 were 
marked. The results obtained from these rnarl{ing programs ·were 
as follows: 

lo Of the 95 smelts marked at the stream fence in 1957 
only 28 were recaptured at the estuarial fence in the same spring. 

2o Smelts retained in the pond were, for the most part, 
the smallest fish in the :runo 

3· 
in the pond., 

In 1958 tnere was no evidence of smelts being retained 
The run in 19?8 :::onsisted of large smolts. 

4. Harking showed that smelts~ produced. !'rom parr in the 
pond, made significant contributions to smolt rurMs into the estuary. 

5. Sm.ol ts procbJ. :::eC. in the pond were predcmina Lsly rr!ales. 

Survival of .w.;u;:L and smol t.§ in the _pon.Q. o 

Smolts .. The 67 smolts held in the pond in 1957~ suffered 
heavy mortalities. Five were angled there the follm-1ing summer and 
two moved into the estuary in 1958. The pond was drained in 
summer 1958. No marked srnolts were found" 

Examination of scales from two of the angled smol ts showed 
that there was an· abrupt checl.r. in growth after the fish had entered 
the pond. This \vas follo~·ed by a period of relatively slow growth. 

Parr. In the fall of 1956, 192 parr moved into the pond .. 
Data on their subsequent movements are presented below: 

Into estuary as parr, fall 1956o•o••••o~•~·•~eooo•o32 
Into estuary as smol ts ~ spring 1957 •. "o ov, o o. o oc "". 69 
Angled in pond, summer 195? .. " o "o o " •• •> o •• o. "". o o."., ~12 
Into estuary as parr? falll95'7•o•ooooo"~"0',·ooo•o•39 
Into estuary as smolts~ spring 1958ooo,•ooooOo>Hovoo::t3 
Captured when pond was drained l958o o o" o ,. , . "" o" j ~ •• 1 
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Survival of parr in the pond was goodo Of the 192 parr 
in the pond, 8o% descended into the estuary~ 46% of the salmon 
that left the pond did so as parro 

To date there is no explanation for the :1.ea!' total 
mortality of the smolts held in the pondo 

J'o W., Saunders 
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UNDERwATER OBSERVATIONS OF ATLANTIC SALHON AND BROOK TROUT 

During August~ 1958\l a series of obse:.."'vations ·was made 
of salmon and brook trout in the Northwest Mira.'llich.i River 11 N QBO 

Using flippers, face mask~ snorkel breathing tube w1d a rubber 
skin-diver's suit fish were studied in water from a few inches to 
about six feet deep.. When approached slowly and quietly the young 
fish could be observed from as short a distance as two·-th:ree feat.. Adult 
salmon resting in pools during their upriver spawning migration 
could be approached with care to within three~e~ Observation periods 
lasted 30-ltO minutes during which time student assistant Do Go 
Maddison recorded observations made by the swimmer and kept records 
of water temperature 9 light intensity, water flow 9 etca A total of 
about 12 1/2 hours was spent in swimming., 

Several types of observations are possible vTi th this 
technique: 

1) The species and general abundance of fish in an area 
can be determined quicklyo This is especially useful in rapids and 
pools, where fish are difficult to observe from above the water's 
surface. The numbers ~~d kinds of fish can then be correlated 
with environmental factorso 

2) Several features of the behaviour of salmon and trout 
can be observed~ a) the means by which fish hold position, 
b) intr•- and interspecific reactions~ eogo, aggressive encounters 
during defence of territories~ c) feedingo 

Observing fish directly in their natural surroundings 
has its limitations (uncontrolled environment 7 occasional turbidity 
of water, difficulty of rapid recording of observatl.ons) 7 but it 
can be an extremely valuable addition to the study· of a species 0 

behaviouro Confirmation of laboratory findings :in the field is 
vi tal to a behav:ioural investigation and swimming underwater in 
their natural habitat is one of the most efficient ways of study
ing the behaviour of fish in the fieldo 

Mo Ho Ao Keenleyside 
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No. 85' 

POLLUTION 

The program of research on pollUtion h3 new in 1958 o 

Its prj.mary aim is to investigate pollu·cion whi 1.::h aff'ect;s 
fisheries in the Maritimes area o Also w.i thin i'cs scope are 
other man-made changes ln the physical hab5.tat of fishes o 

During 195'8, main emphasis was placed on a nbase~l!ne" 
survey of part of the Saint J"ohn River sys·verr: o 'Inis is designed 
to serve as a reference point for assessing future changeso In
creased use of this river for disposal of wastes anli other 
purposes seems likelyo Some of the largest muni~c~i.pali ties in 
New Brunswick are located on its !:lanks,~ .and both p:;·~:-l';.;;.: .. ati·::m e.nd 
industry are expanding at pi'ese::1t o It is the: la:r'ge:st rlver in 
the Maritimes~ and plans are under \vay to deve:top mm:E: of its 
hydroelectric potential than the present l+O% u:;;;:L:izat1on. 

During t;he survey~ some cases 
countered, and a report is glven belowo 
the study area, and two effects of this 
fisheries were investigatedo 

of pollution were en
Beec:hwood dam was within 

new constt>uction on 

Sampling stations ar'e indicated on the accompanying 
map. Investigation at these points was lj_mited to the physical 
nature of the river 9 and. the bottom-~,living invertebrates Q Study 
of the latter prm.rides a r-apid and meaningful method of estimat
ing the seriousness of pollution and other envi:-:'onmental change. 

Base-line survey of_j.h~L~-J ot~ V:\;.;::'~ 

This sec:tlon deals only \vi th uni~pou:~1d;;~t pa:o:""ts of the 
main river" Only high lights of' the :~indlng;s are p::.'esented here o 

Sampling stations spanned 60 miies, and were chosen to 
represent typical portions of the river. Findings ·w~re similar 
at all points Q The profiles of the bottom in Figure l show ·that 
the river bed is fairly flat for a great proportion ;,.;f its total 
width. Other conditions were also fairly unlform across the river. 
The bottom was almost wnolly of rockso Rates of flow were mostly 
3 to 5 feet per second~ and depths were 6 to 18 feet? excluding 
the immediate edges of the rivero Because of high water during 
sampl1ng 9 these rates and depths are greater than is normal during 
summero 

The bottom fauna was also uniform., and dominant forms 
were caddisflies (Hydropsychidae) and midge· lai'Yae (Tendipedidae). 
The former were mostly of the !'j:.Y<!ropsycM. ];?if).~ group~ and the 
latter mostly a species of Q.a.lo:Qsec.t!9,.o Bt:rth of ·:-,hese animals 
obtain their food by spinning nets 9 and are indica ;o:rs o:~"" 
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continually flowing water o Numbers of indi viduEL5 a.!."e given 
in the following table o The biovolume' of t'tH3 t;etddJ.s:".'l:'..es was 
much greater than that of the midgeso Other organi:s~s present 
were leeches 9 oligm~haett.~ woi'ms ;1 liwpE,ts ~ a.nc~ b:.a .. -::Kf"i .~.es o Total 
biovolume averaged 2 o 2 m.l.., per square meter o G::·.:r..ve~·. ta~1ks were 
occasionally encountered during sampling~ and 1 .·r·e.r-~. oari~·en. of 
invertebrates or nea:r.Iy so., 

Total volumes of J.mrertebratE,s, and II'1.nf'JP.:.:"s o.r d.om:tnant ·'Jrga~.1isms 9 
for various ha.'bitats in the Saint Johr.\ Rive:~.~ aystem.. (AlJ. :f"igares 

re averages. f'o.,..., on-Q ·i!iqu~·r~ ,,.,,. .. te·r, ')"""" 'l)"r.-o-,.,.,. • rlas'~ "'"'eli "ates a _ .&-. ,.., i,..;J, ... C'4 ._. .u..s.ld ..... , ..... . ~_. . .,., ."7 Vol., L o .a \.-4... ,_,,l. . .L..t.J. .. ... ~·.... IJI 

absence~ or small numbars, of the orga:tismo) · 

Biovclmne 
Num·oo"" o·r "~vii''"J •J:;·a:~ ~ ~·~="'--'"'~---.'c::s"':~r_..,...;.~::~--?~>=--;';~ . ._.~~~-~=~•.,.;;.p; ____ ~--

HydJ:"O•m v.<o:.goq ';~~.:n.·· 

Habita.t, ~- I!!J.s~-~-~"=-, .t~x~t4.~~" r-!,Q?.~~~;~a~--~~ ~j,.~. ~,~(J~ .. 1~§_ d' J.~._s5iieiil:.iliiu!i:s._ 

Free=i'"lowing 
Saint John 
River 2o2!oo5 380.!99 

Beechwood 
impoundment 10, 5· '! 1" 9 }. ~ ~00 :t 4-80 

present ... 
yardstick 
pollution 

These results ax:e not cf' g1•ea t practi ·::al :trr.portance at 
H ,-ev- t' · ·I~"""" i·i-~· ·f r:·.,.,;,.,.,"".~ ·~~ ~ '~-h:'l. "' , f "' -. ow~ er ~ .• ne u:nJ .. , u~-IIL ~_.i c _:__: ..... ·1.':) ;; maK•.-:;:.:, '.J • e.m. .::1, use U..L 
fo:r·' investigating fu'Gu:re .;3b.a:c.g.: .. ;:. ~:.:. t.f··t-! : ·'\ 6:!.' f::·om 
and othe!" c~au~es .. 

Routine sampling disc;losed sl.ight pol1ut:l.on. n~r .food
packing wastes at East. F'lo::r-enceville,. Sludge de:posi·c,s wera heavy 
on the bank near the outfal1 9 but were light in tb.e ::··iver ~ and 
restricted to a mile=long strlp on one side.. The bottom fauna 
indicated that reduction of dissolved oxygen was negligi'ble., 

The Medux:nekeag Ri.vexo ~ which joins the Saint ~~"ohn River 
at Woodstock~ was reported locally to be polluted~ Investigation 
showed that organic matter f'l''Om sourr:es in Maine rendered the 
portion of stream near the border unsuitable for fisl1., Seven 
miles downstream from the border .. l the bi.ote. indJ":::at.ed heavy 
enrichmentS> but only mtld deoxyge:nationo Sei:i.1.ing showed that 
good populations of normal stream fishes were presento 

Sampl:lng in the Aroostook Hi·F·ar 9 01161 m:,.J:.s ups~:;ream 
from its mouth 9 j_ndica.ted m:lld organ:i.:c:: po]:..1:utio:r.i .. };;:~ :.hat place? 
conditions could not be consi.der"ed deleterious ·:7.o fist ~J.:t.i s e 
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Woodstock was the largest municipal:.ty i:o. the area 
studiedo Sewage from Woodstock did not have an a;:-p:rr:eciable 
effect on water quality of the Saint John River as it affects 
fisherieso 

The impoundment at Beechwood 

The Beechwood headpond is about 18 miles longo An 
important question at present is whether this body of water will 
be useful as a habitat for young salmon or other spe~ies of fisho 
Accordingly, some work was centred on this section of the rivero 

Permanent closure of the dam occurred less than a year 
before this survey~ but considerable change had oc~uJ:>red in that 
timeo From the fisheries standpoint~~ silt had become -;he most 
important feature of the bottom along the whole i.:mpounded section. 
The layer of silt will undoubtedly be~ome thi~lt over several years o 
This has happened in the adjacent impoundment on the Tobique River, 
which is now five years oldo No oxygen defi,~i"t is to be expected 
in the deeper water above Beechwoodo This is bec;;ause the dam is 
essentially of the "run=of=the~x,iver'1 J;yr;B ~· and be~ause outlets 
are near the bottom of the damo 

An estimate was made of' production o:t inv·'6-lzot·e:brates 
suitable for fish food in the Beechwood and To'bique headpondso 
Over the length of the Beechwood impoundm.e11t" the bi.ovolume of 
bottom organisms av·eraged 10., 5' ml" per- square metero This figure 
is about fi·ve times greater' than the biovolttme for L":'ee·=flowing 
parts of the river" A lar·ge portion of the ,rolume vJas contributed 
by the crustacean Asellus i.ntermedius 9 which enjoyed an explosive 
increase in numbers following damming of the ri-vero An additional 
large contribution to the total volume was made by midge larvae~ 
mainly Tendipes dagoruso Numbers of these organisms are given in 
the accompanying tableo Both are readily used as food by small 
fisho A smaller proportion of the biovolume consisted of 
oligochaete worms, which are generally no~ important as fish food. 

Such heavy fertility is common immediately following 
impoundment of a section of river 1 and may be expected to decline 
in a few yearso An estimate of future production of fJ.sh food 
is given by the Tobique headpondo Here th6 bio1r,1.:i::u~e of 'bottom 
fauna was only 3 .. 5 ml .. per square meter'.. Almost 901~ of thLs 
volume consisted of oligochaete worms 9 not desirable as fish food. 
Thus the impoundments do not seem to hold great promise for the 
future production of fisho 
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Drying of river bottom _by operation of Beechwood D~q 

There has been some concern a bout the e.t'fer.~ts of 
"peaking" operations at Bee~hwood dam during t1.meli> cf low flow 
in the rivero At suc;h times~ more water flm"'s pa5t i;he dam at 
periods of peak demand for electricity o O~!e!"nigh ~. an.d on week
ends~ when demand is low 9 water is conserved behi:o.d. the damo 
Such operation affects long stret~hes of the rivern For 
instance~ week~end per.iod:s of ],ow flow past the d~Llll aJ:. Grand 
Falls have caused sharp weekly fluctuations in wecG'3!X' J.evels at 
a point 95 miles downstreamo This period:!"'~ 1o·w·s-.:>.'.:.1g <)f water 
level below the dam may damage salmon pop·~o;,l:s.ti'.m5 ~- :rrhi.·:::h use the 
river as a rearing area and as a migration x•ou'l-:;ill o It is possible 
that areas of bottom containing eggs may be .:::'!'~-Bd~-, P.:nd that fish 
may be stranded in shal.lm• waterf expo:s.in.g ti:l~=-1.:1 i:':> ::u:~·!dato.j;'S o 

A first step in assessing the $S~i8u8nbss of such 
damage is to estimate the amount of river bott.om 1ikA~:Ly to be 
exposed by peaking at Beec;hwood Damo Such .·an es~,imate can be 
made at East Florencevilleo A gauging station is :.r..o~a~ted there, 
and the relation of' ·water level to rate of diS•jharge is known. 
(Data kindly supplied by t;he Department of No:,"'the:rn Affairs 
and National Resou:rces") Th.:Ls relation can be E~pp1.l.'3d to the 
profile of the ri.ver bed obte.ined at East ~·1orsnr:;;;;;n;Jlle, shown 
in Figure lGo This profile seems to be repr.ess,:G:~-,a':ive of the 
free-flowing secti.ons of the river~ although th-s 1~;a·t,er is a 
little shallowero 

It has been suggest,ed that flow l:;.h:s''V:J::.gr·. Beed1wood 
should not fall below 1 c. 000 c of o so The b.rnount of' ':>ot/,com 
exposed at this flow may be compared with tha~~; :f':- '· .::::regu=..ated 
river flow o Inspect,ion of flow char-ts reveal. s ;:no:·t ::-r~ ;e o:f:' 
twice a year, flows at East Florenceinlle may ba t.';: •. :p8.C!·;;ed to 
drop to levels Of" ~ orv'O t ~j .-:: 000 ,, ~" i'< f'o;ro .-.·--·"•'• ,,.' '·~ .. ,.,' Se"~J'era 1 ...) '1 "''. j )) .. .._,. f>,J, 0 ...... 0 .,-,b .t-'0' .. _, J, ,, .. r.,. ,.J..!J.. ..!:.. 

weeks o In the five years for> which records e.re S!.''!ra.:!.lc::.b~.e n the 
lowest average monthly flow was 3~100 Cofoso The actual " 
minimum daily flow was itself' a result of manipulations at 
damso However~ a lO=day average of flows at this time yields 
an estimate of 2Sl500 0ofoSo as the 5-year minimum if no 
regulation had occurred" From this~ it seems that a ~easonable 
estimate of expected minimum flows is about 35>000 •Jofoso 

Exposure of bottom at. this 1'normalwe minimum flow is 
compared with exposure at 1 9 000 Cofoso in Figur~ 2~ Considering 
the vertical exaggeration of 7o5·~ it is seen that lc·wering the 
flow to 1, 000 c "f o s ~ exposes only a small addi·cional portion of 
the bottom. The amount is a st.rip of approximal;ely 10 or 20 
feet at either s.ide, less than 5% of the total ~ott om a.x·ea at 
normal low flows o Thus q if a minimum of L. ·JOO ,; o ~· 0,:: o ·,,Je:t•e 
maintained through Beec::frwood"' the extra expo::mre' of bottom in 
typical parts of the river is insignifican+o 

This conze:lu.sion must not be const:1<:'1~ec to mea;.! that 
the effect on salmon \vou.ld be insignificant o .~:o·~re·rs,,." .· it seJ~ves 
to direct attention to ctt1e:r cons.tderations ltlrh::_;:;;h a:::·.:_ p::"obably 
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Figure 1. Cross-sectional profiles of the Sai~t Joru~ River. 
Section A is above the entrance of the Aroostook River. 
Sections B, c, and D are above Beechwood dam at distances 
of 17.3, 5o6, ~nd Oo6 mileso Sections E, F, and G are 3ol, 
6o9, and 10o2 miles below the dam~ G being at East Flo~ence
ville. Vertical exaggeration: 3 times. 

\ 
"---------··--· _!qo,ooo_c;Fs 5-YR MAXIM~-~-·-~·-------1 

/ 
22,q00 CFS 5-YR AVERAGE 

--------~ 3,ooo CFS 

-----·--•----••---·---------- ~ l.ooo CFS 

Figure 2o Water levels at·East Florenceville for various 
rates of discharge in the Saint John Rivero Vert;ical 
exaggeration:7.5 times. 
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more importanto For instance, the areas utllized by salmon for 
spawning and rearing may be atypic portions of the river 9 such 
as shallow gravel bars around islands~ or riffle areaso The 
actual velocity of flow in the river may be an important factor 
in survival of salmon eggs and food organisms of young salmono 
To assess the effects of flow manipulation .in the Sa:!.nt .John 
River on salmon, research is clearly indicated al-Jng the 
following lines: 

(1) 

(2) 

(3) 

path of migration of large salmon~ with regard 
to likelihood of stranding; 
extent of spawning and rearing in the main 
river; 
the specific portions of the river ·used for 
spawning and rearingo 

Jo Bo Sprague 
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SEAWEED INVESTIGATIONS 

The main object has been a study ol the ne;.·cu.ra and 
continuity of' the 1:;:t'op of !~hQlli!r!!.;?, 9ris·g:_u'"""~:: T:i•·::.sb. ~~oss" Thi:5 
has been done by measuring the rate of g)t'Oftl''l~h. j;c, a.~..:,ea :for 
individual specimens<) by examini:ng the JJ0!1G].a·r.ion otl ·:';ha 
north shore of Prince Edwa:rd Island in ·re:~m$ ~f developmental 
classes 9 and by estimating t.ha produc.tt\t:Lt;;ii' o.f' thl~ 'bo·.:;tomo In 
addition'j collections of marJ.ne a.lgae b.av~ beec:< made a't numerous 
localities :in order to incroas:e o·~.E' knowl~~dge o'J." th.e m.a:rine flora 
of the Maritimes" 

;,:,, ,. .:: " .·... 'I' ayl.or 

No. 87 

RATE OF GR.atUT fi OF' IIUSH .N:OSS 

The ;r.:~te of growt!t of .i..~Id:l.v:J.ch .... e.:.L I:e·ir:.t~ Mc.ss plE.n"l";;s 
was studied again thi.s yea?.· by photop:L~i.:rrc·.t.ng :tn<L.vii1.::..~I 1::1la.rrts 
with Ozalid papero The individual pla:n::;~ ;...;are o:o. .·r.·o.;.i{S partly 
embedded in large concr-ete bl.ocks ., At :intel:"irals ·.:hr.:: Dj,Oi~~ks were 
hauled to the surface and the area.s .amd 1en.g.,.:hs o.f:· pis.nt.s were 
measured.. The methods have been describ•~dt tn ·~;he: .l955 and 195'6 
Annual Reportso ~rhe ruair ... se:r·:lc~~ of me;;;~u:~emen~.;;; wa;;; rr.ade at 
Curta·~n I<:!l-ar1•d ·h·1 '~~.tfaln"'' '~'U4 B'~>·•r "'r··~d "" ~'A c, .. ~···,-" ·.~ . ., . .,,.: .. ,,.. ·~··~ .. Y'\,·,··.rle 's ...L .,., .... ........ .t'·c:;(:J. '"'"" . o.,.v C'4."' ~ '4:: -....~.., ....... .A,J.,.. ... •, .• ~-~· -t:.i:> (?, iJ .!...;,..,., 

Cove on the Gulf' of' St" I:a:w.:~e!TGf:: 'ii'h:::;;::'tii Gi. P:rtJ.:.C<:?!. Bdw.a:.:·d I,~ land .. 
Hydrographic c~ondi.tions ~r~.: both :;;lace;s arE) ·~:'t:m.Lta:r· b',:::.: tbe 
Curtain Island position is Ie:ss ex:po;:~ed .. ~-:~; igb:tly· warme!' in 
summer and often covered h;v ice and .s:now· ?.:t.:'. 11.'"=-·~Tter;; i:;he plants 
were about ten feet deep at Mor .• •r o on fJ.e;·r, ~ock lec~ges;.. A third 
group o.f plants was measured in the .Ea~.r G{ ~~';:~ndy a·'.; Al:wa.? 
New Brun.swick 5 where the hydrog:ro.ph:Lc: ·:,(lt:t::'l.:.:~tons £t:•.'-& ve.:.·y 
different; the tidal amplitude is large;, tne wa.ter :r·ema:(.ns cold 
all year and is more turbid .. 

The growth rates of Irisn Mos ~3 ".Ln IS: 5v'B a·v .a:rag~:16 some= 
what less but were generally of the same mag:c.~L(a::.de r..;.s i.n. p:rev·ious 
years.. Growth rat.e.os: at Cti'.r"Ga:'Ln I::;la.nd are su.mmaz"~: • ..;,ed. e.:nd r;;pm.pa.red 
'for different periods of the yeal"· and for d:l.ffe:·ent :'.i.:O.ze,·>develop
ment classes in the accompanying table.. 'rbi.s has been done tor 
Curtain Island plants onlyo These results shov.r that; g!'O'Wth is 
most rapid in the period from Hay to J'ui.:r and falls c.ff through 
the remainder o:f' the surnme:r.., Also<) there ~.::; ::·~ttl€< 1::':ons:i.stent 
difference between the grow·r;;h :rate o:f sm~J>.~d.e:r\. ~:it'~~.e,.:b:t~ii:j,"lChed 
and of largers mu,~:n"~branched pl.ant:s:, A:t:i.;hi,;;T.ig:CJ. tha :ll..'.ll1D;!!1" of 
observations is sma11 9 one might in:t"'~,;::" thaJ; u:(.b:r.-'ax:~.cb.ed spe~imens 
of classes 1 and 2 grow most rap;tdly" 
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Year-

Seasonal growth rates of Irish Moss a-t 
Curtain Island, PGE.Io 

Class Mean growth in area per plant~during seasonal period 

Vinter .M..~y-June }une=July u~~ugust 

195'8 0.0021 cm2/cm2/day 0.0062 0.0074 0.0050 
All +0.004- (s.d.) +0.,0035 ,:t0.0039 .±.0.0037 

n=22, 251 days 62~ 36 5'19 30 5'? ') 33 

195'7 0.0025' 0 .. 0118 0.0108 0.005'6 
All ,:!:0.0013 _±0 .. 0065 +O.OOi+'? ·rC o0028 

n=75', 240 days 5.5'~ 26~ 31 ~59'} 38·)+) ~:i,o l.tC-4-2 . ·' ~ ., 

195'6 0.0118 c.oo66 
All .±0.005'8 .±0 .. 0035' 

169 30 ?c. 39 " ,· 

1958 0.0085' 0.0148 0.0110 
1-2 5\) 36 5$ 30 ,3~ 33 

3-4 0 .. 00018 0,.0061 0.0073 0.,0060 
n=6, 251 days 229 36 13'1 30 13 33 :> 

5'-6 0.00019 0.,0054 0.0068 0.0038 
n=4, 251 days 11~ 36 259 30 32~ 33 

7 0.00274- 0.0053 0.0081 0.004? 
n=3, 251 days 59 36 

, .. 
30 .3 ;l 33 '~ 
----

1957 
1-2 0 .. 0087 0.,0121 0.0126 

l \l 26 79 38-45 1, lt0-42 

3-4 0 .. 0139 0.,0116 0.005'2 
11, 26-31 239 38-Lf-5 17, 40-42 

5'-6 0 .. 0116 0 .. 0110 0.0059 
18$) 26=31 27") 38~4.? 26~ 40=42 

7 0.,0112 0.0096 0.0051 
25'9 26~31 23~ 38-~45 9~ 40r•42 

-· ---=-- ...,.. 

Classes: 1 and 2.., small, unbranched specimens; 
3 and 4; small, slightly branched {1~3X) ~ 
5' and 6., medium large (<10 ?m•) 9 more branchec! (> 3X); 
7 large (>10 cmo tall)9 much branched ~~4x). 

A. Ho Ao Taylor 
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CONSTTIUTION AND PRODUC'riV:ri'Y OF A POPULATION OF IR~~SH MOSS 

Quadrats., marked by O!}e-metre squa:res o:::' p:Cpa~ ·;,;1erE: 

established in 1956 at Doyle j s c·ove 9 on the ncrth shore of 
Prince Edward Island near North Rustico.:J~ in vratf~j~ abojt~.t 10 feet 
deep at MeL.T.. Selected quadrats., at f1rst of ::i..,:.) mo 2 area 
(1956) and latterly of 0.25 m .. 2 (195''1~1955) 7 vJ"ere c:t.•opped of the 
algae growing on them by div:tng and pluckj_ng all speci.mens 
greater than about 2 cmo long (some were missed and soma lost). 
This treatment was meant to sl.mulate raking" Other species of 
algae were separated from the Chondrus, .fresh weights vrere 
determined, and the Chondru§ specimens were sorted into size
development classes g The Chond:z:y..§. and other algae -w·era dried in 
an oven at 105'°C., and weighed., Several of' the quad:"ats ·were 
harvested two and three years in succession.o The yJ.eld of Irish 
Moss and other algae from the quadrats is recorded i:n Table I .. 

Table I. Yield of Irish Moss == Doyle~s Cove quadrats 9 
north shore ... P. E., I., 

Prior quadrat 
Year k.eatment. .....§.lli__ 

1958 none Oo25' :m.,2 5200;±:1400 6 :>"+Ou-!295 s 150.±30 6 
1957 n 0~25 3800.±1630 1 .-, 3?0;tl90 l2 ·o +?.~ a ,._;::. t$ ,_.::> ./ 
1956 " 1 ... 00 2h'5'0+ 720 3 400 ·: 1"' "4- - "'

7+70 ), .~ . ,:;t..&. ...... "' .!..Vc~~ 

1958 cropped 
in 1957 

0 .. 25' 2100;!:1140 4 108.:t 76 4 196+88 4-

1957 cropped 0.25 2700.±17'10 9 180+130 9 121.±78 8 
in 1956 

1958 cropped 
1956 and 

0.25' 1670 1 74 1 ... 397 1 

1957 
- ---··------

The density of Irish Moss on the bottom ls variable 9 and 
this is reflected in the vari.ation in yield recorded :tn Table· Io 
A yield of 400-500 gmo of Irish Moss (oven·-d:r.·ied :) per .square metre 
was usual; there were about 25'00···5000 individual spe!.~:truer.~.s per 
square metre o Cropping the area may redu:.!e the numl::,.3:c o::~ 
individuals present next year only slightly') but there i.s a 
pronounced reduction in the weight of the crop obta:i.nad in this 
next year (to about one-half ·to one=f~if'th) ~ This confirms the 
result reported last yearo Another result of' cl:"'opping ls a 
consistent increase in the nu.mber and we:\.ght o.f' other G.lgae, 

The size·~developm.ent classes set up :.tn l95'6 are based 
on length of the individual specimen and the degree of' its branch
ing. 
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Class ~1) \ . 
(2) 
(3) 
(4) 
( 5) 
(6) 
(7) 
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unbranched 9 shorter than :5 Clt.., '·' 
unbranched:~ longer than 6 cruo," 
branched l~JX~ shorter than b t:rl'., <: 

branched l=JX 9 longer than 6 c~!Il o ;, 

branched more than 3X., shor'tel' '!·.han 6 t.:n o c, 

branched more than 31C~ longer ·'..:i.1an 6 .:~m., 9 
much branched, more than l1-X'i' longer than lO em., 

These classes were set up to make poss"d1le an anal.ysis of the 
distribution of smaller (younger) and larger (older) .specimens in 
the population, and a c:omparison of the constitution of crops after 
different treatments.. Three yearsr: results are reported in Table 
II., The majority of individuals are always distributed in classes 
1, small unbranched young specimens~ 39 small slightly branched, 
and in 5 and 6\' more-,bra.nched, medium=large pJ.antso Thd mairl mass 
of the crop is in .:.!lasses 5, 6,, a.::-1d '? & Spe~imen;;; in ~lasses 5-? 
are the ones most likely to· be removed by raking o About 8 55~ of the 
total weight .in all samples is acco·:.1nted fot< in these three classes, 
whereas they represent about 50-57% of the individuals removed .. 
As pointed out last year, even fewer of the smaller plants would 
be taken in actual raking tr.tan i.n these tests 1 and those that \vere 
would come off as parts of tbH large elumps .. 

Many specimens are left behi:-Jd in. }J1u.:;:k.f.ng the samples 
from the quadrats., Attempts ·v.rere made tc:·., cl:Lp c:f:f' a1_l the specimens 
with scissors this year .from 6 quadrat.s irt c:.-C:tet:' t;o \:;es·;:. the possible 
effect of a mechanical t~lippi~g ha~rveste:r.· on tht~ ;;..b~:.lity of' the 
population to regenerate o 'I~ he yield of Irish Mess a.s oven-dr'r 
weight 9 401+.,8+203·7 gmo/m .. 2 (n:::::6) vias of' t:lw same order as that 
obtained by plueking the spe·:~ ime!ns ,, 'l'he weight o:t spee imens left 
behind after plucking .is not grE~at o 

To determine the distribution of size·"·development classes 
in the actual population on the sea-bottom. 9 \•ihol\~ clumps or clones 
were removed from the rocks, separated into the s:i..ze '.:lasses, 
counted, and oven-·dri.edo The result of a determ.inat.ion based on 
20 clumps taken in June 195'8 is re(~orded :tn Table IIL Only 37% 
of the individu.als ln the nat;ural population \-Te:;:·e of "rakeable" 
size (classes 5~7), but this percentage accounts f'or 85% of the 
weight of the natural populat1ono Coll~;ctlng storm=,"Cossed moss 
does not deplete the orop in any ·wayo Raking will not do so 
permanently either., unless an excessive rt3moval of clumps occurred, 
or unless the same area were raked Intensively eTiez•y season so as 
to remove all larger spe-cimens .. 



Table II. Composition of Irish Moss crop from Doyle's Cove quadrats~ north shore 9 P.E~I. 

Year 
obsd. 

Quadrat 
size 
m.2 

No. A. -- Mean 1_!lu.mber of individu.als per size-d~v~lopment class 
~ 
(n) 

r- .. 
% .±s.d.% 2 3 4 -- 2 .... 6 __ _ 

(a) natural population -= no prior harvesting 
1958 0.25 6 20,8+7,6 0,4+0,1 25,1+17o~ 5.3+2.8 21 .. 1+10.5 23o7+2.9 
1957 o.25 12 22.1+1o.3 o.6+o.6 21.5±11. 8.8+4.1 10 .. 9+7.5 32.0.±8·3 
1956 1.00 3 17.2+1.9 0 .. 1_±0 .. 1 13.)±6.9 3 .. 1+0.4 23. 5.±3 .2 37 .. 3+5.9 

(b) harvested also during previous year 
37.,2+4.3 11. 5:+4. 9 19?8 0.25 5 26.2+17,.0 0.05 1..7+1 .. 0 23 .0_±10 .. 8 

7 

~·~·2 .. +2.5 
5 .. 3+6.7 

0 .. 4+0.2 

B .. -- Mean % weight of Iri_sh_Moss £er size-~vel_QD~ class _ ~ 

(a) natural population ~= no prior harvesting 
1958 0.25 6 2,i++O.,l 0.2+0.,3 8,6_±5 .. 0 
1958* 0.25 6 j.2 0.,2 8.3 
1957* 0,25 12 2.8 0,1 Oo3 
1956 1,00 3 1,0.±0,6 0,.04+0.,02 3o3~2.1 

(b)- harvested also during previous year 

2 .. 8+1.7 
3·9= . 
5.8 
l,l++0.3 

18 .. 0+10 .. 7 
15,7-
7·2 
13,1.±5·9 

44.1+16.0 
48f)4~ 

57.8 
62.2.±8 .6 

2j.8+2L.9 
~.3 
20.0 
17 .. 9.;±9.2 

1958 0.25 5 5.7+5.5 O.OJ±O.C7 21.9+12.,9 2.1+1,6 27.8±10,2 37.6+9,9 4.9±6 .. 1 

* Each of these series was derived by multiplying the mean % number of individuals for the 
corresponding series in A (a) above by the mean weight per individual for the class 
(pol89 of the 1957-58 ·Annual Report) and then expressing each class value (weiglrt) as a 
percentage of the totalo 

1-J 
o-
\1:) 

m 
CD 
Pl 

~ 
Q) 
Q. 
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Table IIIo Composition of the natural population by size·~ 
develop~ent classes 9 Doylens Cov·e, P.E.I.~ .Tune 
1958o (Determination from 20 clonal clumps) 

Mean % of total 

A" By number of 
individuals 

B .. By weight 

38e0 

4o2 

Size~·develo_nment classes 

Oo4 18.,)+ 5.9 3·9 2) .. 2 8 .. 2% 
0.1 6 "1l oJ.. 3e4 4 .. 0 60 .. 9 21 .. 3% 

-~~=--_,_,..._,_...,.~ 

A .. R. A .. Taylor 
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No. 89 

PRELIMINARY AL~IFE IWfESTIGATIONS~ 1958 

The Fish 

The alewife~ gaspereau, mulhaden or kyak (PomolobUs 
pseudoharengus) is anadromous along the coast of the Maritime 
Provinces and Quebec and has become established in f':r.·esh water in 
Lake Ontario. Bearing a great resemblance to 1~~ but considered 
by some authorities to be a different species? (~omolob~ 
aestivalis) is the blueback. 

The Fishery 

Adults have long been fished c..:ommer<!ially 11y gi.:U .. nets<; 
traps and other methods including dip nets during their· ascent in 
brackish and fresh w·ater to spawning areas o They have bee11 used 
as food fish in the fresh .. smoked, or salted state and as bait for 
the lobster fishery. However? since 1949 with the opening of a 
market in New Brunswick :for ale\vives as raw material f'or the pet 
food industry, they have been in great demand. This demand is 
reflected in the course of the fishery in two large alewife
producing river systems i.n New Bl"UU'.LSWick between 1943 and 1958. 

1943-46 
1951-54 

1955 
1958 

Alewife la,a_dJ.ng_s ( 8 000 cwt .1 

Saint John River 

Harbour Area Head~ot~Tide Area 
(Grand Lake) 

25 
25 

9 
7 

0 .. 4 
56 
90 
31 

Miramichi 
~~ New Brunswick 

~ 

"' 180 
80 

74 
290 
200 

Excellent catches were made in the period 1951-5''+ stimulated by 
the pet food market. But this was followed by a steady decline from 
1953 and 1954 to the presento 

Results of a more detailed examination of the fishery 
from 1947-1958 in the head-of-tide area of the Saint John River 
system showed the followingg 

Alewife fishery -· he§.d·-of-tide area in Saint Iohn..Jtt.Y~ 

1947-48 
1949 

1951-54 
195'5 
1958 

banq_:t_ngs 
rrooo cwt .. 

Trap nets 
licenses_ yalue 

3 (gill 
3 

58 
88 
31 

no, 
nets 
7 

5'0 
75' 

107 

only) 

to fishermen 
$ 0000 

5 
5 

69 
152 

c·! 
,I •• , 
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The decrease in landings suggests increased effort ma:r be using 
up the accumulated spawning stocks and causing a decrease in 
abundance in the Saint John River systemo 

Investigation 

The Department of Fisheries and Jt,isheries Research Board, 
recognizing the need for biologi·cal information upon which. to base 
sound management policy,. planned early in 1958 a limited co~opera
tive program of obSf:lrvation and sampling of alewives in the Saint 
.John River system at OJ harbour area~ ( 2) head=Of·~·cide {Grand Lake) 
area, and (3) upriver (Beec:hwood) area; and in the Mira:nichi River 
system at Newcastleo Circumstances prevented carrying out the 
program at Beechwood and Ne,~JCastle . ., From each of the other areas, 
weekly samples of' fish ·were taken for biologicc;.j_ .stw:.l.y-r ·weekly 
catches were recorded, daily catches were recorded from selected 
nets along with water temperatures 9 wind direc·cion and force 9 amount 
of rainfall and water height;s. 

Analysis of catch records in the 
Saint .John River SY~ . ..t:.ern_.~~-~~ 

Best ~catches were made in the harbour area in May when 
water temperatures were 44-0 to 46°F, After May 3?. there was a 
diversion of fishi.ng effort to taking the higher priced salmon. 
In the head-of-tide area" first good catches were made when water 
temperatures reached 46-o:J:I~o Gat.ches increased steadily to a maximum 
in the last week of legal f.tshing (June 23 to 26)~ suggesting the 
run was not yet overo Fishery officers estimated from observations 
that only half the run ·was fishedo Experiments by ~1aj,ne biologists 
show that only 5;$ escapement for spawning is adequ.ate ·\;o perpetuate 
the runo 

Analysis of samples fro& the Saint John 
River syste~ for b~cal st~~~d-Y~-----

Results of exam1.nation of fish from the earl:r? middle~ 
and late part of the runs into Newcastle Creek in the headM·of~tide 
(Grand L~ke) area showed the following: 

Mean vertebral nu~ber 
Mean fork length (mme) 
Eye/head (%) 
'¥./d' <%> 
Maturity (%) 
(a/b/c/d) 
Age composition (year::J) 
(4/5/6/7/?) 
Mean age (years) 

A-l>..tl~ 

4-9 .. 01 
268 .. 78 

29 .. 85 
48/52 

8/86/4/2 

28/5'0/8/0/14 
). '7 ,, To, 0 

48.64 
259.88 

2? .. 58 
c:'6/44 
"" ' 1+/12/68/16 

Lune 24 

48.56 
260.00 

27.48 
68/32 

2/30/60/8 

ltV46/l0/4/22 
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Mean vertebral numbers~ f'o:r.k length,s~ and eye to head propol'tions 
of early~n:m fish di.ffer alghificant1y from those fc:T' middle-- and 
late~.run f'isho These chai"acteristics in middla- a:nd. late~run fish 
do not differ signi.ficant1.y" This suggests that ··~he early run 
may be Po ~~~~u~ and the middle and late n1ns be 
Po aestivalis or that early=·:run fish begot early . .;cun fish" 
Further analyses are necessaryo Females lncrease in pl"oportion 
as the run progresses (50% to 70%). This contradic.ts beliefs o:f 
United States biologists o Five per cent o:f the ear~ly·~·run fish 
had ripe gonads with water temperatures below 40°Fo, while 70% of 
the middle~ and late."ru.n fish were ripe with water temperatures 
55° to 65°F o EarlY=· and late·-·Nn fish range J.n age. from 3 to 
7 years with 5=year·=·Olds dom!.nant o Scales suggest a good 
proportion of the fish mature at 3 and 4 year-s of age and spawn 
each year o WJth )~year,~old fish dominarr:t :' the:::;e l'.c..avt-.- J.H'esumably 
spawned at least once previouslyo 

Q_ons!g~ratj,gns 

There is opportunJ.ty to keep a watching b:rie.f on the 
course of the commerctal fisherJ.es ·in the Sa in-: ;rohc\ a::.1d 
Miramichi River systems th:tough the Department ::.-:'' F~.,:jner:i.es 
personnels HOWEfver'>~ field studies by a biol.ogt~t are needed to 
determine whether there is adequate re'\.':~,:rui tment" Tt.ds involves 
a detailed study of the biology of the alewife from first adult 
appearance to the descent ot'' i.ts progeny" 

l.o Ro Day 
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RECORDS OF UNUSUAL SPECIES FROM THE ATLANTIC COAST~ 195'8 

The followlng spe~ies of unusual :i.nve:;;,''te"ln"a~:;es, f'i shes 
and mammals ha"le been reported or identlfhHi ln 1958 o 

Neolithodes grimald~ (An Milne=Edwards and Bouvier)o 

A spe~imen of this spider crab was caugnt by a long
liner while fishing in deep water 'between Banquereau and Sable 
Island Bank? in September 195'7 o The carapac:s- length is 12 cmo 
(rostrum broken)o Tb.e spe·;;Lmen was pro.r::~.~.::::··:v~ '""':;·· Mc:·o G., }'o Wo 
Sullivano Identifh':at.ion vtas ::;oni'irmed at ·;~:ne U:r.;.ited States 
National Museum~ 

MQJ,lus:;~a 

Chry§Qdomus {~~~)pssiani (Friele L 

Egg cases of' this gast:ropod were :found :nea:.l:" Harrington 
Harbour~ PoQo ~· in 1957 ~ by Ml"o Go Mo Somei''Y':i.ll8 ., Iden.tj.fied by 
Dro Gunnar 'rhorson, Copenhagen~ Denmask, 

Cetorhinus maximus (Gunnerus)o Basking sharko 

A 4-o~,foot shark, that was caught _.;_n a Wdir at the 
southern end of Grand Manan and reported in the "Sto Croix 
Courier", July 17 'ft 1958 ~ was doubtless this sps:t;ies. 

Hydrolagus a!finis (Brito Capello)o Chimaerao 

A 109 em" spe~imen was caught in early June~) 1958., by 
the vessel Harry Bo Nickerson III, Captain \Afal":'en s .. Le1ry 9 off 
the southwest corner of St., Pierre Barlk at Lato 4-'·~o"' 47P N~" 
Long. 55° 56° Wo in 750 f'athomso The spec:imen ·was 3en·l; in' by 
Fisheries Inspector Jo Lockman and is now in the col:ection of 
the Royal Ontari.o Museum~ 

A small sturgeonl' 69 em .. long~ was caught by the M" Vo 
Harengus in the Long Rea~h ~ SaiJ.:t ,John River\' NoB" :> on May 30 ~ 
1957o It was placed in the Museum of the Biological Station by 
Miss Sheila Duff, who identified it as a short-nosed sturgeon" 
This determination was subsequently confirmed by Dro Vo Do 
Vladykov; it appears to be tne .first authentic rsr~ord of this 
species for Canadao 
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Etrumeus sa dina (Mi t<;;h.:Lil} o Round her:'."ing. 

Ab t 3 "' h d .Lt t 1 • <:> 0 
,, ' '- • i ou . rJ.ogs ea s o;. · n~ s !.l.Sn we:r.e ca.ugn·!;, :1n a we · r 

at Maces Bay~ N.Bo 3 on September 3\' 195'8o A fe·w sper~imens were 
brought to the Biologi.cal Station by Mrsc Esther Lo::"do 

Coregonus clupeaform~ i(M.i t,chi:!..l)" Common i.o!'hi~;ef:tsh, 

Two specimens wer-e sent to the Btologicr;I Station in 
1958 o The first~ 29 cmo long :• was caught ~.n a he:r·ring v.·e:1.r at 
Halls Harbour 9 NaSo 1 on May 31.) 1958" A la:rg,;;n:" o:1'9~ 4-l.t- cmo long, 
was caught in a wei:c' near Black1,!: Harbour 9 NeBo:; 1n June or July 
1958. Both identifications ·were confirmed by Dro Wo Bo Scott~ 
Royal Ontario Museumo 

Salmo gairdneri Richardsono Steelhead trout." 

This snecies c known as rainbow trout .1 is established 
in Prince Edward" I.s:lancL In September 195"8 two sea-ru.n specimens 
were caught in. a trap at Wllmot Brook, PoEoL Dl"o Mo W" Smith 
states that these ar"e the f:i.:rst sea~run specimens reported in 
eastern Canada" One~ l,ylr. <e:m o long and caugh~~ Septellibe:t" 17 ~ 1958, 
is in the Biological Station cc,llections o 

Omochelys ~:nt.:l,,/~1: {Gr.Jode and Bean),, S:-:ta..ke eeJ. o 

A specime:t1~ 56 r~mA l(>ngs was fcru.r:d. :' ... ' a ~···;~ro::rd::"::..sh 
stomach in late July 1958., The .s·wordfL:=>. v.ra,.s ~~&ug;:(: at Lat. 45° 
30e No~ Longo 57° 10 1

' Wo:c whe:l:"e :tt atG! -~he snake eel ls open to 
doubt o The spec;imen wa.s sent in b:r F'is:nel":L:.s Inspectvr W. No 
Duggan and it was i.dentified by Dr., Wo B., S:;o~·~. an6. r1!''., Wrr. .. Co 
Schroedero It is a fir'st Ganadian I'e,!ord~ -~~he spe(dmen was also 
of record size" 

Notacanthus nas'U_§. Bloch" Spi.ny eel. 

One specimen 9 99 em~ long? was caught by the trawler 
Acadia Snowbird on the Grand Banks in 70 fathoms in April 1958., 
It was sent in by Fishet"les Inspector J a Mo 1-'leaghe::·.. Another 
spiny eel was reported by Mr., Ho Fa Frase·r as ha·v·~.ng been caught 
by the trawler C~ Aler't on tb.e sout.hez."n edge of' the Grand 
Banks in 100 fathoms, a.:;3o it.\ Apri.l 1958 o It wa .. s approximately 
75 cmo longo 

This spe(;ies has :not been l"f~Pt)J:>ted. from ,::;anad5.an waters 
previously e Two SpE.H:;:imens ·w-ere received in 1958 0 The fi!"St' 
37 em. long~ was trawled in Passamaqttoddy Bay,. rLEJ,,,, on June 7, 
1958? by the boat 1?!\.!mlQbe].k_q? Captai.n ~.r., F:~:.::;zge~a:!..:L A second 
specimen, 43 cmo long~' was sent ln. by Fundy Col,d Sto:.'age Company 
Ltdo, Bea·ver Ha.rbou:r':• NaBo It was reported as ha\·:l.ng 'been 
trawled in the nearby Bay of' Fundy in early .July,. 
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Zenopsis ocelll!tll (Storer)., John Dory o 

A young specimen~ 11 em. long~ was caught, on August 19? 
195'8, by the Mo Vo Harengu~ off the western end of Sable Island 
Bank at Late 42° 58° No, Long" 61° 56u W. in abou"C i.OO fathoms 
deptho 

Palinurichthys perciformis (Mit-chill)~ Barrelf'isho 

A specimen)) 30 cm.o long~ was taken by dipnet about 
August 25', 195'8, near Ryderus Ledge Buoy~ between Cape Sable and 
Bon Portage Island 9 NoSo The fish was sent in by Fisheries 
Inspector J. Ee Daley through Mro Me Frasero 

Roccus sa;xatilis (Walba"i.lm)o Striped basso 

Three unusually large specimens h.a:;re been reported in 
the presso (1) A 20-,pound spe~ime:n. was caught in G::"and Lakeq NoSo 
It was reported in the "Halifax Mail-Starn Oct::>be~ 28~ 1957:'there 
was a supporting photograph,, (2) A 75'=-pou:nd spe,dmen' was caught 
near the junction of the Belle isle and SaintJoru;-.!. Ri irers. It was 
reported in the Saint J'ohn n Telegraph .J ou·r"nal" Fetn:->u.a~:'"y· 5, 195'8 o 

(3) A 29 1/2-pound specimen 9 104 cmo long~ ·;.:as ta.~er.r. at the 
Reversing Falls 1 Saint Jorm Harbour o It 'lt.ra.s repo:~"tec :1 with a 
supporting photog!"aph, in the 91''felegraph .J"ourna11''' on ;?uly 15' 9 195'8 o 

Sebastes marinu§. (Linnaeus)o Redfish~ 

An unusually lar·ge redfish 9 tb.at v.ras exbJ .. b:tted at the 
Lunenburg Fisheries Exhibition 3 has been sent t.o the Biological 
Station by Mro M., F" Frasero It is 80 cmo long &nd ';feighs 23 1/2 
pounds: it is believed to be a rec~ord" It ~vas caught by Captain 
Russell Decker at Lato 42° 38u NQ~ Longo 62° 56v W, (offshore 
from Emerald Bank) ~n 275' fathoms on August; 13~ l958o 

Careproctus longipinnis Burkeo(?) Sea snailo 

A specimen, 23 cmo long~ taken by Captain Orlando Lace 
in 90 fathoms at the western end of Banquereau, :tn late April 
195'8, probably belonged to this specieso Only a. d~awing and 
description were subm:i tted through Mr o Ro Me Ma.::;:Phe:r.:"son and 

-positive identification is not possibleo 

Tautoga onitis (Linnaeus)., Tautog. 

It is vmrthy of note that a sport fishery for this 
species developed in 1957 in Eel Brook Lake 9 Yarmouth County 
NoS .. (·salt water)o About 2~000 fish were ·::aught :! .. n 1957 and ~5'0 
in 1958. This information~ with specimens 11 was suppl:ted by Mro 
E .. Go Sollows~ 
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Remora remora (Linnaeus) o Remora., 

A specimen, 23 cmo long 9 was caught ·by the· tral...rler 
Cape Bonnie southwest of Sable Island in Augast 1958~ It was 
forwarded by Dro Wo Jo Dyero 

Mola mola (Linnaeus)o Sunfish" 

A specimen 9 weighing a. bout 300 pounds? \vas caught off 
Eastport, Maine 9 in mid July 1958" Information from Mro Po 
Wentworth 9 U oS o F'ish and Wildlife Service o It is unce:rta.ln on 
which side of the international boundary the fish was caught~ 

Ceratias hBlbolli Kr.oyero Deep sea angler, 

A specimen 9 24 cmo long? i.vas caught, 'by +;,he trawler 
Cape S~ry on July 7~ 1958 5, 1.n 150 fathoms at La"Co 49° 10n No~ 
Longo 0° 20 u W o (east of' Anticosti in Ji;he Gulf of St e Lawrence). 
It was forwarded by Mro Ro Mo MacPhersono 

Delphinapterus leU£a~ {Pallas)o Beluga or white 9,Nhale o 

A specimen~ 8 
of Bedford Basin at the 
1958o It was reported~ 
Star" of .Tune 2 9 1958o 
ficationo 

Noo 91 

1/2 feet long? was captured on the shore 
north end of Halifax? r.ToSo:) in late May 
with photograph, in the rr•Halifax Mail
Dr" V o D., Vladykov concurs in the identi-

Ao Ho Leim 

BULLETIN ON CANADIAN ATLANTIC FISHES 

A general account of' the Atlantic Coast; Fishes j_s sought 
by administrators~ educators and the general publico The 
preparation of the text of such a Bulletin has reached an advanced 
stageo The area being covered is the east and northeast coast 
of Canada from the International Boundary to H11dson Strait; and 
from the shore line to the 500=fathom contcra.r at the edge of the 
continental shelf o Anadromous species invol;l'e c-:o~.1ttg;i.lous fresh 
waterso 

For each species the text will include a description of 
the fish, with distinguishing features indicated separately, and 
a statement of its ranges with the Canadian distribution in·more 
detailo When information is a·ITailable:~ the life history is dealt 
with under headings of migrations~ breeding~ g~owth rate~ food, 
enemies~ abundance 1 and 9 if COlill."llercially valuable: its importance 
is statedo 
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As of February 6~ 19599 drafts have been prepared for 
180 specieso All of the ~ommer~ially important ones have been 
covered, with the ex~eption of the wolffishes 9 that are of minor 
importanceo About a dozen moderately common species remain to 
be treated; however, there are several times as many northern 
and deep water forms still to be dealt with; it is anti~ipated 
that the total number will reach about 250 specieso Following 
completion of this portion of the Bulletin a key to the species 
will be developedo 

Illustrations, on a trial basis 9 have been prepared on 
12 species; other sources are being exploredo 

Ao Ho Leim 
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No .. 92 

MATHEMATICAL STATISTICJANr-~-A SUMMARY OF ACTI'liTIES 

A variety of work was done in J..<;:~;,~" Part of y;he :year, 
.from September on'~' was spent on edu.ea·~~iona:. lea{;re v 

The long connectio:ct with g:c·ounaf·~~s:!:'.~ resea:r(:h has led to 
two new methods of estimating natu?."al and f'ishi:;::g mortalities o 

Explanations of these methods we:r·e prepared ar ... d a~:.cepted f'or 
publication., 

In 1957 the r,.;ork with lobster stati.st~.<:::s l,vas started., 
The statistical assessment of the data is not y~st ::'·~lnished but 
important results can be r9ported.. Thus tn Surrnm.u:.:r N··)., 9:-J the 
information pertinent to the management of che lobster fishery at 
Tignish is sumrnarizedo 

The lobster work has also gi.ven new impetus to additional 
theoretical work o The ~~oncepts cf catc.habi1~:- ty a:n'l :resulting 
fishing mortality are being studied with a probabilistic model. 
This work when completed w:U.1 help tr.~ solve tr1e p'Y."cblem as to how 
to estimate population si.ze fi'Otn cat~h, .. •..?ffG:r:r: '.i e.nd. ·~at.ch.ability 
data. 

A program for an elect:r·(il'.tic '=' ()t0.~)1}ts:~· ·;::: >-:: 2.;:uJ.ate fishing 
and natural mortal tty .rates has ·been px'.;.rt.•a.o:,~t.7" ~c:·.L.:.;.'' ·'tiL .. :. be used 
to assess the accura(ty of' the a-. .ra:l::t.ab1e :~ts1.:·S"!'':.es .s·~:~3i':;lsti'!'3 in 
mortality studieso 

A large share of the ·ti.me ·wa.s spent '~v.ttrl smalle!':" 
problems arising from consult:Lng service or wt·c:h .i.es·:;; s;,;:ientific 
projectso The latter include studies of card systems to record 
:fisheries data. 

J~ Eo Pal.cheimo 

No. 93 

DOES IT PAY 'IO CONTROL, TBE lOBSTER FISHER.Y AT 'J:IGNISH? 

The lobster fishery at Tignish.: P ,,E .. J < ~ h.as been 
intensely studled by the lobster investigation sir1c•? 1945. Some 
of the accumulation o:f stat.J.stics and inf'o:rcr,ation ha.z now been 
analyzed, ·and we can make a prel:l.mi.nary :report of t:aose re.sults 
which are pertinent to the management o.f the tJ .. stl:;.,r:v. 

Mortalit:b._~o . In Table I the fish:tng mori:alities a.:r.e 
listed .for the years 19~t7,~19 56 o The .ftgure.s a;re ·::·ase,j ,-:::1 the 
estimated remo'"v~l of legal·~,size lobsters 'by :~··.ishJ..ng du.zoing the 
lobster season (May-June) 7 and on. the population ~i2.f.! estimates 
at the start of the season as determined !'J.<oru tagging,.recapture 
dataG The variations e:ncountfH"f~d'l' ·wh:i.le not ,~ompletel.y ltnder"z 
stood, are correlated both ·with seasonal water temperatures and 
with the amount of f'ishing effort expendedo It shou.J.d ·be noted 
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that the catchability and thus the fishing ~or~ali~y ~~so depend 
on the size of the lobstera 

Table I a The mortali.ty est::L:matE:S ~ The mi..nus s:tgn ir:·. :~:'ront of 
the natu.ral mortality rate i.ndi·~.:n:;es tnat ti.'JE- su:r.:vi-"·al 
ratH ·was over 100% by the a:tr10Unt shm\r"n., 

Mortality es~imates Year Mortality estimates 
fishing nat~ral fi~hj.~g natural 

Year 

% - ;~ ;~ % 
-------------·--·~_.~q ___ :••-~•·'-•~c·-nc••c•""-·--··~,.~-·,~•~•••~~c~n .. =•='.l:,-,_~~ 
1947 73 1952 68 l5 ~·70 

1948 77 .... , t:"'] FJ 28 17 .l..~'.l._ 

1949 59 ,._, 5~2 ~- ~l} ·t_) ~. r~ )'~;. r~·,~J Jl ..i..:) :J~\· ·--·'.._i 

1950 TJ ~/t i3 19'i.5' :-' ~' , .... : ... , 
e.-, i.._.-: ;· . - )0 

1951 ?3 1l.r .~~ :156 .. ;.:; :~~:? .,30 

Ther(e have bet:n w:. ~d.l'e·:~t e:~;:.e::"l.msrrt.~:: to :~BGE::rmine the 
natural (between seasons) m..::..:r:·tality." ·one g:t''Owt:C·:".J.I.a:ck:Z.:n.g experi
ment put it at about 20%, We have also attemptHd ·c,(;· caL;ulate 
this mortality :i.nd'i:r·ecti~r by eompar:Lng the calt".UJ.atf:;d popu1ation 
at the start o:f' the .season 1t1ith E:stimated popu1.at:1on J..ef't in the 
water at the e:nd of the :pr€/<•i.ous ~H~as.:;rL Figur8 :;. iJ.l,lstrates the 
situation.. The solid line "~epresents the estimated size 
composition of tl:1e lf;ga.J.-.s::.z,e maie: stock at 'che s·;;,.:;..rt of' the 1953 
season., This has br:e:r1 obta.:Lx:..ed by empl.oy:LEg ·r.hEJ population size 
estimate, the length f:r'EHJU.;:;:t:.<:y r:>amp:~.es Dt I.&r.:d::;..~:;g~:~ a,r:,d the known 
relative catchabJl.i'tJ.GS of' d1.ff·.~ .. LrE::tl.t"·Si:?:•.;!G: :·~.)'b:;;te:r·;; a The broken 
line represents "Chf.~ est::m.att:d length \:;Otr([JOSi.tion at; t:ne start of 
the 1953 season of that. m.:a~ .. e populat:Lon wh:tch was l'i~ft in the 
water and vras c.f l~&gal size &t the end of ·\.,tlB p:rev] ous (1952) 
season. This length c:.omr:os3 .. ~,f,~J:t'J. has \)ee.~~ t~::t:.mat;:::.:5 b;:' .a.pplying 
the growth data to t~e estinated length ~cn:po:; i7:i·')il o~" 1ega.l~, 
size male lobster·:s at the end of the 195·2 season~ no G.llcFw-ance is 
made for natural mortality& 

For each lr~ng:'ch g:<·'oup w-e have rw~v· ·cwo atru.~~d;cn:.t~e 
estimates; one at th~;-; start c.f th-1.:'1 .seasor.;. (s.:::·1::Lc J.:~Y!(~J, and the 
other one r~3presenting the abt:mdaz:...\.:e at the ~s:nd of ·~;he p:re-r"'"ious 
season of those lobsters wh:i.(<:h v1ould grow into t;he s~~ze: group 
consideredo 'ro estimate the :natural mortality We cons:Lder only 
those groups which are un.afi'ec'.ted by recruitment and 1.vh.~ch fall 
within the range of reliable growth. data; :ln th~ .. s case the 22=24 
Cmo group has been S<~·<~.ectedo 'I'he r·atio of the a1:mada:nce oi"' the 
lobsters in thts g:t'oup at thE' start of the season (;:w::La line) to 
the estimated abundance of che sa.m8 lcbste!:s at ;:.,he end of' the 
previous season '(broken line:: gives the S1..:;;:""t'l."'Y<i1 rate ( ;~) and 
hence the natural mertal1 -cy rate o 'l'hi.s ';rnly the nat:.u:r·.s.l. mortali
ties as listed :i.n Table I are obtai.ned o The minus s:'i.gn J.ndicates 
the estimated survival rate was over lOO%o 

1 



- 183 - Mathematical statistics 

Figure 1 =Comparison of the length composition of the 1953 
population (a) With that of the 1952 population 
(a) as estimated at the start of the 1953 seasono 
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Figure 2 = Relative yield and catch per effort by weight 
from a group of legal-size lobsters for vary
ing fishing mortality and for two alternative 
natural mortalitiesa 
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The natural mortality figures in Tabla ~ are affected 
by out of season fishing J Since cl-_;his illeeal fi2i:t:tng may be 
quite extensive in some year::-: th~. figures :t:1 Ta.ble I. appea~~ 
even as variable as they are.) qulte low,, Tm1s vle suspect ·that 
there is recruitment to the area or that pal't of ·the stock is 
unaccessible but becomf-)S access.ible throug~t:J. :Lts n:.ovements;. some 
bias may also be present lr1 the estimate.=" 

Growth.. GI'C.rwth studies of :r1gn.::Lsh . .L:)bs-te:rs 1N'ere 
completed :r:n-i95'7 o ille ha-·!e empi.oyed these dat<". to determine the 
growth by weight of the legal ... sfz~a lobs"ter stock" In Table II 
the estimated total weight of legal=size l.)bsters at the end of the 
season is tabulated for the years 1948-1953 along with the 
estimated weight of the same populati.on at the str-' .. 1:-'t o:f the next 
season~ should thE!l'13 be no mc:r·cal5.ty bet·;/(:;en tt:.e- ;;:-;a::.or..:s o The 
growth as calculated .from these figures ·;'a:rie:s b:5)'~·;veen 39% and 
41%& 

Table II. TotaL es'tj.ma.ted ·;,yc::;ig1'1t o:f tbe po:pu:i..ation of 1egal~·size 
lobsters at the end of' the season and th~; "::otal weight 
of' ·che samt~ pop'Jlation after one year~ s growth has 
been applied to ito 

Total ·weight a:t"ter· 
Total we:tgtJ.t one .;rea~ g s grovrtt 

Year 'OOO U1,. ~ooo I>, G~":"crwth 
a ·, a ,, q& 

-----·-~••<.>~·.-e-<>-<>"·=~-·-"~'"'~~·,·~~L ..• ~~- -·~~···~-""~"-->~>'~-·~·~·~"'~ <>~••4 '~-~ -~~-~~-~-··-

1948 
1949 
1950 
1951 
1952 
195'3 

l •' ... _,t)) 

39? 
)00 
29? 
3176 f' 
2'?4· 

·.;·,+r:; 
.k ,J 

279 
lf)·'? 
16? 
·~8'7 

493 

23i2 ;~:~\) :3 40 
5'59 :~,s·:j 4l 
4;:-~Lj. .:262 41 
lt 2: ·~ .~"" ... , ~·"' 42 d:"''"' 
r.:····ri. 

. ._(.' ..;· 

:t19 29 jC:., ,' 

.3B5~ 6S'U -}·0 

Can we C9..D.§.:!~;9.!i.__~.m.ode1,_g£:_th§L;hi.sh~£.,.'{ .. s' The in:t'o:£•ma·
tion on growth;~ recruitment 9 :mov·ements~. and e3pecd.al.ly on :natural 
mortality is still too sketchy to eonstruct a ;;:tatisti::.!a.lly sound 
model of' the 'rign:Lsh lo'bstel" ~f':Lshe:ry. Thus" :t.'·or :f.n.sta.nee 9 the 
natural mortality estimates are q~:iite vari.;,ible and apply only to 
a small section of the legal-..size population., Ne·v··21rtheless 5' some 
conclusions whlch are of pract:J..eal importance can be drawn. Indeed, 
many fisheries are being regulated on the basis of ·:ieaker statis
tics. 

Does J.t.._P~-t~L .. £.£n:t;;g_~_i9t<!l ef::fo:rl·? To calculate 
the yield for different total fishing e.f.:f'orts at ·r~"g:t1lsh 9 we have 
considered a group of legal=·sizE:t lobsters and a~,su.med that it 
remains in the fishery at the ma:xi.mum .f'or' 3 years" The f'irst year 
these lobsters have the same length fre:quency· as th.~ average 
length frequency of legal--size (ove;r c~- J.nry ca:ca.paee :t::!ngth) 
lobsters at Tignish at the start o.t t.he ;::1eason o F<:'.t'' ., g1ven 
number of trap hauls +·h~"' f'·i.slT1r.·g mo·r+·a'·l·.,;..Y ar1··~ .;.·~.-l"~ ·""1,::.'ic:' ..,_"y" - .. v ............................... J ""·· ..... ~ """'" •Jl .......... d ........... _. I.Jc.-

different Size g·l""'~U~p:s n::.r• h.:::. t:'"-'l•7''niatAa· "'·:~.-=., ·:t"··''·"'·"+'~, l·,·y '1,,.,..."1 r:-:.-.·;. ... • ._.~.... • .• , ~,....... .t. r..;'-" .. -t:it ,.__,_....., - o ~ . .J...·.- C.,','v'WVL ...... ....., i'lt:::-...t",)l.J.\t· 
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between the first and second year (season.) is given in Table IIo 
The fishing mortality duri.ng the second season per given effort 
is obtained by estimating first the length frequen~y at the start 
of the second seasono The growth between -the se~~ond and third 
season is assumed\! quite arbit:rarily'.i ·to "be the same as between 
the first and the.secondo Similarly the :t"ishing mortality per 
given effort during the third season is assumed to be the same 

-as during the secondo Two alternat_:tve natural mortality rates 
are considered~ namely 9 20~~ and 30%o 

The above assumptions provide a basis for calculating 
the relative yields at different levels of f'ishingo The calcu:a= 
tions are presented graphically in Figure 2o The solid lines 
exhibit the relative yields per given number of trap hauls for 
assumed 20% and 30% natural mortalities respectivel~o The broken 
lines represent the relativ·e catch per effort figures,, The present 
level of fishtng mortality (on an a"'verage (~lose 'to ?O%) is brought 
a bout by a very high fl.shing effort" It appears 9 e .. go 9 that if 
the total effort were reduced by 50% from the present level of 
fishing~ the yield would be reduced by only about 15% while the 
catch per trap haul (effort) would almost double .. 

Qoes ·it pay ~~se the_ sizsL.~~? To evaluate 
the effect of increasing the mi.nimum legal size for 1obsters 9 
calculations similar to the above can be made,, \llle .tuwe evaluated 
the effect of an increase f:r:om 2 1/2 to 2 5/8 im.:.:he~ carapace 
lengtho No appreciable benefits are noted except when t~ne lower 
20% natural mortality rate and the ·:very high level of effort 
corresponding to 70% fishing mortality are assumedo 

This may seem surprising since growth is about 40% by 
weight per year.. However, with the assumptions made~ those 
lobsters which are between 2 l/2 and 2 5/8 inches carapace length 
the first year are~ in our calculations~ being fished only for 
2 seasons with the higher size limito If we knew that the life 
expectancy of lobsters at Tignish is hi.gher than assumed 9 worth= 
while benefits would be realizedo However~ with the present high 
level of fishing effort there are very few lobsters in the samples 
which could be considered having been legal size more than 3 
yearso Thus the data are missing to draw any more definite 
conclusions .. 

We note that the assumed short life expectancy was not 
critical when we considered the effect of restricting the total 
effort expended on the fisher-.f o In the case of' a higher true 
life expectancy, the expected yield would be relatively still 
higher at lower levels o~ efforto 

J" Eo Paloheimo· 


