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ANNUAL RhPORT OF TFB ATLANTIC BIOLOGICAL STATION, 
ST. ANDRE\iS , N. B. FOR 1935. 

Thrus report is concerned with investigations carried on at 
the Atlantic Biological Station, St. Andrews, N. B., the Prince Edward 
Island Biological Station, w;:llerslie, P. E. I. and in the field, the 
latter being ma inly in the Province of Nova Scotia. 

The investigations f all into tTio main groups related to ftsh 
cult ure a~d t0 the sea fisheries. 

iSTA?F 
The following constituted the execut ive and investigational 

staff during 1935: 
Full.-tirne 

seasonal 
w. Templeman, M.A., Ph .D. Scientific Assistant in Biology 

(IViay 1'7 to EJeptember 24) 
Scientific Assistant in Biology 

(.June 3 to December 2) 
H. C. White, B.A. 

During the period from .June 5 to August 20 the services of 
Mr. 'Nhi te were loaned to Dr. Bunt sman for the Margaree salmon inYes_. 
tigation .. 

Dr. A. G. Huntsman and Hiss H. s . Rigby occupied an office 
at the Station for a short period during the sw:nmer . 

Under a new arrangement inaugurated by the Board for this 
year the folloTi ing person s Rere associated with the Station as Re­
search Ass ist ants . The dates of such engagement and their respective 
University connections are given. 

I/\. Fl, 

Miss A. E. Clark, B .A., 

- R. , E. ·s . Homans, B.Sc., 
W ~ H • .Johnson, B.Sc. 
G F 1\J' c "tl ~ 'b.~ . 

• • m • -~ml 1, ~-:; sq. ' . 
J. A. Steve.nson , B.A., 

(~&~Universit y of New Brunswick). 
June ll to October 14. 
(Dalhousie Uni-v ersi ty) tia y 7 to December 31 .• 
(Uni ver si ty of T·or onto) .July 3 to Septembe1.,; 30. 
(Universit y of Toronto) May 21 to October Ji.4. 
(University of i!Vestern Ontario) June :to to 
September 23. · 

* On leave of absence Sept embe]' 9-15; 22-30. 
# On leave of ab se nce Sept ember 1. t o }·Jovember 15. 

/ 
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INVESTIGATIONS 

A. FREEH-1 ~.;rArjR FISHERIES 
-·----------~----··-.. ---.h--~--

l • I n.Y-~.~-~._t. _g~~j _?_~'.=> _ .. i p ___ l~?-~ .9-~_i p_g ___ a p_f~_~a.r i _!l_g __ o _f _ _!~_?~_t __ _?. _!!._C!_ -~-8:.~~~l?n • 

T'he active investig ations by Dr. M'Gonigle in this subject 
have been larg ely confine d to investig ations of disease outbrealrn at 
hatcheries with certain laboratory proced.ures following ; to a study 
of hatchery mortality statistics and to the rearing of one lot of 
trout in a circular pond at 'I"ia.al Cove. 

The development of physical equipment. at Tidal cove will be 
referre e. t o in a later section of this report but it may be said here 
that the funds availab le did not n1ake possible the construction of 
enough ponds to permit nutritive or pathological studies on trout to 
be carrie d. on this year. One circular pond was completed in 1934 and 
11 yearling "i trout were placed i n it in November of that year. These 
have been carried therein until the present time without difficulty. 
'I"hey were fed and have made excellent growth and yielded on an average 
over one thousa nd eggs per female when stripped this fall. 

An experiment conducted b y Dr. H 'Goni gle using recirculated 
water for hatching trout and s a l mon egg s was initiated in the fall of 
19 34 and continued into J anuary 1 9 35 , when t he eggs were all lost. 
With failure to achieve succes s in t wo successive years and at widely 
different water t en1perat rff es it seems clear that this experiElent, if 
talrnn up again; will req_uire improved filtering equipment or else the 
provision of a supp l y of fresh water for nbleeding 11 in large amounts 
da ily. As neither of these are available at the ~2 t a tion t he investi­
ga tion 11as been dropped. The ultimate value of the results is chiefly 
in providing a means of i nYestiga t ing the environmental requirements 
of e ggs and fry . Taken by aud l a rge the hatcheries have little dif:fi­
cul ty in hatchi ng egg s; t he main p roblems appear to be in rearing and 
distribution. 

Unusual difficultie s in rearing were encountered at several 
of th e hatcheries durin :S t he past summer and Dr. ~'~ 'Gonigle was fre­
quently called to inve &ti gate los se s which were occurring. In the 
period from mid-11!.iay to t he end of July he visited the Yarmouth, Middle­
ton, Bedford and Flor eneevill e hatcl1eries once, the Antigonish hatchery 
t '.''lice, the Kelly's Pond. ha tcher y three times and tl1e St. J'ohn hatchery 
ev e n more frequently. The Director visited the Antigonish hatchery in 
connection with t he outbreak in July a nd at a later date Dr. l\T. E. 
Gibbons of the Fisheries I£:-:pe:r i rne nt a l station at Halifax was secured 
to co nduct a bac te r i o logica l inquiry. An or ganism whicb is suspected 
of being the c ause of the c1 eaths was isolated and studied but attempts 
a t inoculation of healthy fish at St. Andrews did not reproduce the 
disease. 

Diagnoses of acute enteritis, ga s bubbl e disease, fin rot 
octomitiasis and c l1ilodon i a sis res u lted from t he se investigations.' At 
two hatcheries nc diagnosis could be made. Reports on the conditions 
f ound, and r e cor:nnen dations wh e reve r possible, were made to the Fish 
C1:1l ture Branch. It is recog nized, howe ver, th a t in this f'ield preven­
tion rather tha n cur e is probab ly the only satisf'actory solution. 
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At I~elly' s Pond the deaths of fry were shown formerly to be 
associated with the dying of large masses of algae in the supply pond 
and a concnrren t rise in pH value of the water. Last spring Dr. 
E 'Gonig l e and Dr. ,Smith at t empted to prevent the algal growth by treat­
ment with copper sulphat e . The result at first @ppeared to be favour­
able but in a short time the growth returned and the situation was not 
ultimat ely re.me died . Other methods were then s uggest.ed but 0,1 i th the 
present dra inage facilities at Kelly ' s pond they could not be carried 
out prop er l y . 

As a means of u sing t he tern.perature data from the different 
Mari time hatcher i es Dr. fl! ' Gontgle ha s succeeded in developing a formu­
-la which fits t11e data a n d demonstrates the cl1arac teristics of any 
waters so far studied. Furtherc ore a r el ation appears to exist be­
t ween the characteristic s of t ~1e wa t er temperature a nd the losses at 
the lrn t cheries . 

Dr. Smit h ca r r ied. ou t an expe r iment as a continua tion cf his 
work on fertilizing sma l l ponds vrh ich d emonst rated the value of such 
ponds for the re aring of trout. Thr ee of the concrete ponds at the 
Station ·were fert ili zed 1;.r ith small amounts of fish meal and a few 
weeks la tar trout fry were introduced. One pond was a failure due to 
low oxygen condi tio n s proba{) l y associa t ed vvi th e arly fert il i za t ion but 
in two others over fifty per cent. of the f ish survived and made ex­
c ellent growt h . The ir food wa s the p l ankton nhich develope d in the 
ponds. The effect of crow ding was s hourn by th e experiu ent to be re­
duced i ndividua l growth r at ller tha n reduced s urvival. The be st result 
was ob ta i ne d in a pond where five fry were i n troduced per cubic metre 
of water. These g r e1n froi~l a n average l eng th of 2 . 8 cm. (1 inch) to an 
average fina l leng th of 8 . 9 cm. (3.5 i nches ) in the period from ,rune 
18 th to 1$epteriber 1 2th. Tn tl1is pond f ift y-six per cent . of the fish 
survive d. The tota l r e ari ng cost was that of about five pounds of 
fish me 21. Apart from r a i n f a l l no new wa ter was added t o the pond 
during the experiment. 

,,__ 

Mr. BJ_oir has co n tinued the exper i ments v.rhic h were begun at 
the time the a nnual rep or t for 1934 was comp iled and whicl1 are designed 
to throw light on the na tur e of the scale mark ings f'or a ge determina­
tion. The wo:r-k to date has la rgely consis ted of maints.ining salmon 
parr and smolt in both fr esL arnd sa l t wa t er under different t empera­
ture and food conditions in order to study the effects which are pro­
duced on the scal es . This phase of the work is largely completed- and 
the scale mc~terie.l ready for stud~r . .A s soc iated with this work Mr . 
Blair has investigated the r egenera tion of scales in injured areas on 
the fish. 

As a side issue f rom this scale investigat ion a considerable 
amount of dat a has been ac cumulat ed on the fee ding behaviour of' salmon 
parr a n d smolt and on th e r at e of g roTi th of the fish under the experi­
ment a l conditions. The dat a secured a re a lso usef"ul in studying the 
r elative rates of g rowth of fish a ~d sc al e s, a rela tionship that is of 
i mportance i n using t l1 e s c ale s to comput e t he r a te of g rowth of indi­
vi dua 1 s a l mon. 
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It is of interest to note that some gri lse from st. John and 
local weirs have been kept a live in sea water in the basement tanks 
at the Station since the fall of 1934. 

Mr. Vvh i te 1 s services were loaned to. Dr. Huntsman f'or the Mar­
garee salmon investigatio.n for the period from June 5th to Augus t 20th. 
Following this he returned to Apple River, J'J . S . to follow the move­
ments of the Rest i gouc.he sa l mon vJhic'J. had been planted as fry in the 
East Branch of Apple River in 1932 and which had gone to sea during 
1934 when thev were marked b y the removal of the adipose fin. During 
August 1935 marked gr ilse were first repor ted :in the estuary of Apple 
River. Trans were installed i n both the ~ast e nd West branches and up 
to mtd-E0ven1be~: , when the run i,:.it:s ov er , 156 marked fish had been taken, 
or 5.1 per cent. of the nur:tbe r of smolts marked in 19 34. .Although 
grilse were taken by both tr aps nc mark ed grilse were taken in the 'Ne st 
branch of Apple Pi ver until the se aso n was we 11 advanced. In other 
words the return of the marked grilse Ba s to the same stream as they 
wore planted in. I n the late season ,_:;yhen the fish were thoroughly 
ripe the marked fish ascended both branches of the river. This experi­
ment to da te has shown t hat the introduced fish have behaved like the 
local fish an d not lHrn Restigouche salmon. ···rhether there will be a 
further run from the sea next year , y;·hich may be either earl y or latn, 
remains tc be seen. 

\Vhile a t Apple Ri 1Jer l\![r .. White al so studied the returns of 
adult fish marked •.vith metal ta gs which had been used in 1934 and pre­
viously. Returns from the sea rangin g from eleven to thirty-three per 
cent. of the number tagg ed are reported. Only one fish tagged at 
Apple River has been repo.rted from another ri ver system, namely the 
St . .John. 

Dr. M1 Gonig l e and Mr .. Blair have par-~ially worlced up the soale 
ma terial and ot her data from la nd -loc ke d salmon whicl1 were tagged in 
the Chamcook l alrn s in 1931. Many of these fish have been re taken and 
new scales collected a number of t imes at the Department's spawning 
camp. Oth e rs have been turr;.ed in by anglers. Some of these fish have 
spavmed three times at le a st. :::xam.inat ion of the scales shows that · if· 
one of these salmon spawns for several consecutive years scale absorp­
tion obliterates the grow th made between spawnings and the scales fail 
to show more than one s rx:i.wning mark. This :is of importance in using 
scales of such fish, where the histo.ry i s not definitely known, for 
age deteLTination. The fish fail to sllow sustained increase in weight. 
during t he same period. 

The Director spent four days in e arly .June on the 1Mrargaree 
river organizing the salmon investigation penc1in.g the arrival of Dr. 
Huntsman. 

3 • ~'~-~J:..:.~E_<?~[.J~E..2..lJ.! __ ~!1- .. Fl_ 00:_9-_~.d A~~_?~_. 

O·nly one such area is directly u nder the control of the Board. 
This i s a sn!.a ll f looded pond on the .station property (Moose pasture -
so called) . This area was flooded in the fall of 1933 and was found to. · 
be devoid of oxyge n in 1931 t c such an ex tent as to be use less for rear­
ing trout. Dr. Smith h as continued to r e cord the conditions in this 
~rea throughout the preser-1 t year . The amount of decomposing material. 
is reduced ~ut the deman d on dissolved oxygen sti ll lov:iered it to such 
an extent tnat trou t f'ry di d not survive. 
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A nm1;:ber of much l arger a reas of 'J'Jater which have been pro­
duced by flooding are n ow· availab le in New Brunswick and Nova Scotia 
and several of these have been under observation by Dr . Smith and to 
a le sser extent by the Direc t or. These may be mentioned in order of 
their construction. 
(a) Stephenson's brook pong. An a rea of s ome 17 acres of marshy, shrub 
covered g1~oun cr;-r1oodeC115 y the s t. J ohn Fish and Game Protective Asso­
ciation in 1933 . This was planted with 5,554 advanced trout finger­
lings in October 1934 . f:3eining before and after treatment with lime 
in May l935 revealed a survival of 9.3 per cent. but many of the fish 
were large and obviously had be en in the pond previous to the 1934 
planting. The pond was ref looded_ and early in ruly 15, 000 trout fry 
were p l anted. It wa s drained at the rsnd of October when only three 
trout could be found. This was not surprising after a survey of the 
pond made in August had revealed great oxygen deficiency in the cooler 
portions of the a rea. Sticklebacks, whose temperature resistance is 
greater, and •.7hich could survive in the wa r m, oxygenated, surface 
layers, were found in large nuP.!bers indic ating the food possibilities 
of such an area. '\ 
(b) Wittenburg pond. An area of 4§ acres in Colchester county, Nova 
Scotia, in whTC-IlU1e water level v:rcrn raise c1 in late 1934 by the Fish 
Culture Branch . The repairing of a darn flooded a fringe of vegetation 
on the periphery of a pond which had existe d for a long period~ The 
r e lativ e ly srnnller amount of vegetation submerged coupled r.i ith tb13 
fact that a f 2 ir flo\~1 of we. ter passes throug.h t he pond indicated that 
better oxygen conditi ons mi ght be expected. The temperatures observed 
in mid-summer were so high as to cast doubt on the value o f this area. 
The cona.itions are 'oel:Le v ed to. be border line fo.r trout. 
(c,) Bishop's brook pond . A si~a ll but relatively deep body of water, 
of about one·-:qc r ~Ts extent , created by flooding a pasture and a small 
amount of s :fruboery by the Kentv ille branch c f tl1e Nova Scotia Fish 
and Game Protective Association . This pond vvas flooded a nd planted 
wi th tr-out in the fa l l of 19 35 . A fair stream of wat er f lows through 
the pond steadily . '.,/hen examine d in I~ o ... ; ernber condit ions •.wre good but 
the food producing capar:ity cf the pond is probably qui t e limited. 

Dr. E;rni th assisted in a r1 examinati on of t wo other pond sites 
ne a r Kentville, l\f . s. and of one ne ar Fore st City, .IJ. B., where local 
Fish and Gar:1e J?rotect ive Assoc ia tions are i n terested in this method of 
r ear ing . In vie r; of' the r esults obt a i ned so far :l. t seems wise to re­
strain such activit y until the c yc l e of events in the ponds is better 
understood unless t he Associations concerned thoroughly underst and 
their exper i men t a l nature. In m3ny eases nat ur a l configuration of the 
land makes the cost of f loo(:ing ve.ry l ovv . 

This l ake Da s treat e d with copper sulphate in Augus t 19 34 
with the object of k illing unc1esi r2ble fish 1?i th which the lake was 
over supplie d . Dr .. r:;;mith has folloHe d the conditions in t his lake by 
the study c f planl~ton t ov's tak en by h i r,1Self on t wo occas ions in 1935 
and at other tiJ1.es by t he staff or t i1e Ya rmouth h a tchery. 
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water sampJ.\es ~ollected in May 1935 ana analysed in the Di­
vis ion of Chemistry, Nat ionel Re search Council i ndicated the absence 
of eppreciab l e ar'l®lmts of c opp ::-,r i n t he surface ~r,1ater but the bottom 
sampl e was r epor t ec~ to contai n 0. 52 pa rts per million of copper (eq_ual 
to 2 . 03 parts per million of cuso4 . 5H2o ) or two~thirds of the amount 
added originally . Experiments macfa by placing trout fr y :hn samples 
of the bot tom ws. t er a:t t hls tir:ie a l 20 demonstrated its toxicity. 

Planl:ton i n the l ak e chan ged from poor in the spr:L ng to very 
abundant in Nove1nber , p ro bab l y indi ca ting t he d i sappee.rance of the 
copper in toxj. c arnount s. ,-·la t or samp le s taken in November have not 
been ana lysed for coppe r a s yet.. If these are reported on favourably 
stocking of t he la~rn with :_'ry nex t spring will be recorn.r.lended. 

5 • -~.? v-~-~ t i~9-~ ]-_c.:_~_.?.f __ _J.;;a 1-c ::i-~--~ c1 §_~-~-~_?_E1S • 

The ChmTtc ook l akes (fi rst and second) remain tlrn ones which 
hav e r ec e i v ec1 the most a tten ti on b eca iJS e of the i r c loseness t c the 
Ststion . The pr- obleiil i s one of discovering t he physical and biolog i­
cal rel0tionships i n L:_kes i n the Ma:ri t.irne provLo.ces . These lakes 
ma y be t ak en as types of de ep and s ha ll orz l alrn s. Some of the objects 
of t h e investi ga tions are to c1i scove:i.- the fac t ors which limit the 
supp l y of sport f ·is h in t he se l akes and to ultLnately discover the 
exp e ct8c1 pro ductivity of su ch bod i es of water. 

Dr- Bajkov has continued the routine observation of temp er a ­
ture s in thes e l alrn s and. o bt a i ned mat er i a l for the study of s easona l 
changes i n the p l an kton and bottom f a una. He has obt a ined specime ns 
of the fishe.s wl1ich uccur in the l a kes for a study of their food at 
di fferen t seasons , so that t he f'ood chains may be . understood. Etma11 
numbe r s of togu e a i1d 1 2,nd l oc i,:::ecl sa l _m on we r-3 included in t he s e collec­
t i ons . As sme l t a pp ea r to be c~n i mportant constituent of tl1e food of 
these _Ci.sh and the sme lt population- of t he l ake , whi le undet ermined, 
d oes not ap })ear t o be l a r ge a trs nsfer was made -:;.f smelt eggs from 
streams tributary to T,r,ke Utopia to Chamc ook l ake . ~!h i le th e nwnber 
transferred was t o o sfilall to signifi cant l y affect the situation it 
serve c to d e1;10nst:cate the pos s ibility of succe ssful transfer. Any 
l arg e a tt empts to i n trod.uce S'.ilel t would se<:im premature unti 1 the food 
cycles in the lakes are more -;:;horoughly worked out. 

Dr . . smit h obta ined a quont it y of eels b y tr app ing the outlet 
strea111 f rom Cham.cook: l alrn and by d i r e ct fish ing in the lake . These 
were s t i..J.die cl for f ood 0ontei1t . It was hoped to reoch an estimate of 
t he number of eel s le.av i ni; the 1 ah:e but while tlt e trap ope :::'a t ed 
successf u ll y fo:::_~ the c:rnnner and eei.:;.~ ly fall, the [~re ster f l m'1 of wa t er 
an d autumn lewr2 s interru p ted its use . The pur ,. ose of enumerating the 
depa rting ee l s we s to learn s m.1ething of t he dr2in of food materials 
fro~;J t h e l al-c e YVh ich t he 'l rcpr 8Se nt . -

Dr . c;,mi t h co llec t ed p l 2.nkton i n Gi bson l ake , •Nil i cli is a tribu­
tary of t he Chs.':!.! cook series, to repla ce to1.-;s n)} ic h y1ere lost in the 
fj.r e b efore b e i n :. completely wor\ecl up as they seemed to demon st ra t e 
the i rregularity cf hor i zont81 cdstribu tlon of tlw pl ankton i n such a 
l o~e . The tows taken t .'.£i s :vear sr101;1 a si n j_lar irregula rity to those 
t a ~ :en in f' orr1 er years . Obviot:s l y tl"1e cl.es; re e of th i s irrevul a:dty is 
of i mportance j n 0 ~17 studies of l ake pro c:u c t i vity . -
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At the :~e Cil~e st of the }i' i s h a ncl G2me Ass C· Ci at i ons Bnd of the 
F i sh Ct~ lture B1'anch Drs . ~:im.ith and }:.'1 Gonig le e :r: amined conditi ons i n 
:S i g, Little ariJ_ Iiopper pond::; on Deer i sland anc~ f.H lleT , Br adfo r d cove 
and I:el l:>rook 1alces on Grand M.a:1an . Hepo:cts b ased. on the s e i nvesti­
gat i ons have been dra:v1~: u p 011 the sui tability of these p onds and l al<::e s 
fo r stocking rith trout . ~evere l of these bodies of wa t er prov e d to 
be 1.m usu31 whj_cl1 may ms.l~e t :ier,1 va l uable from an exper i ri.1ent a l sta nd­
po i nt . ·rwo of t he ))ee::r isla nd ponc1E Trrn re def i c i ent in oxygen a nd 
1'!,i llers l o.l·:e on Gra::id; anC<n, s lt'1onsl"J D. pporent:;_y no.r::ml vi i t h re gard 
t o tlle ord.:~~1ary physical Eu:.c1 c he~·:ical condi t i ons , \7as al most dev oid of 
p l a nkton v1hen exami ne d. on Octob er 11th . 

The st . s teDhen branch of ~he Em~-, Br uns Fic lc F i sh a nd Game 
Prot ec t ive Assoc:i.at :or: h.a vs been ur g ing t he deve l opmen t of t he J•.iaga g ­
u adavic rive :~ as a sa:_~"lOIJ. a ngling stream . It Fas agreed to make a 
very pr e l i~inary s1rrvey to ascArtain in a gener s l way t he charac t eris­
t ic s of t lle r i ve: .. ~ . :;)r .. L'l 'Gonig l e, Dr . Srn.i th and Mr . T\ig'oy spen t t wo 
or three d.ay s ma;,;:ing suc J.1 a sur v ey on tho 101.~1 er parts of t he ma in 
r i ver and sone of the more access i b l e tri butari es . The di scov er y of 
8.mp l e SlXl':m i ng t:~r ounds for the f ev; adult sa l mon , ·whi ch a scend the 
f i shway a t ,st . George , on the l owe r sec ti ons of the r iver a r gue s 
aga i n s t the need of o fi;:;hway ot -~11e Fll.u:rn :R i dge barr ier a t t h e pres­
ent · t i rn.e . The sur vey doe s not sem1 to be suffici ent l y adv an c e d for a 
def i n it e decision in this matter. 

A. c a se of a l leged pollut i on by t he Ni ontagu e Go l d Mi n e wash­
i ngs which flow in to l ake Charles near H8lifax TIBS r e f er r ed t o the 
S t a ti on by the Deport m::> n-lJ . The: Director secured excell ent pl ankton 
tows i n the l ake '.-1h ich i ndicated tt1e s'Gsence of any dele t eriou s sub­
stances . ::arn.ples o f the mine eff l uent s have been collected for f ur­
ther t esting bio l og i ca lly . 

B. SE~ FISHERIES 

The chief' hydro; r sphic investiga t ion s h ave bean conc erne d 
wi th t he i~ova ~)co ti sn coast . '11.he off s llo re cru i se invo 1 v ing s e ve nte e n 
st at i ons aEd touching most of tlle banks Fa s u nder t aken by the nz oa rces" 
i n 11a.y and August, j1[r . Ha chey ac c m1panying t he boat on the l a ter 
cru ise . Pa r t of th is s e r i a s was rep'3a ted i n July and De c ember. A l.ine 
of four s tat i ons out from T{alifsx hm:·bour "c'Jas occup i ed seven times 
fr om April to Deceij~lJer.. Other ar ra:::.gemen ts Y7e r e ma de for which tl1anks 
a r e due t o t he Chief Sup.srvisor of F isheri e s at Ha li fax v7here by data 
w~ ob t e. i ned at one station we ll sut.side Hali fm: harb our during each 
of t he months 1=..f :anuery, FebruaTy and Earch> so t hat fo r t l1e first 
time a fu l l ye ~u 1 s C.ata ox2.s t for 8n c.utside s t ,:: tion o n t he Nova 
Scotian cosst . The 11 z osrces :1 occup i e6 lines of stat i ons in Che dabu c to 
b ay , off' Glac e 3 ay nnd off rw:,on ish i n June and Dec ember . Some c bser­
V 8 t i on s ''1ere ::-J. l so ~iiade in t~:.e Dras d ' Or 1 8kes and at other p l aces in­
c i dente l to t'.:'1e cod and. hadC'.ocL \!crl-;: . 

On t he i·equest of the :/oods Ho l 2 OceaDog r aphic I nst itut ion 
hyclrO':;rapl1ic obsE::rvat ion s " '8l"8 made i n Cobsc rJok bay , adjacent t(: Pa ssa ­
maquod~y bay , a t four stations in August and at cne stat i on motit h l y 
t her <.:'after . . Tlle o'b,ject :Ls to have estatlisbed the norma l as a · bas is 
for cor.~:y : rison i f L nd '?hon the p ower project da:.:~s this area c ff from 
t idal inf l uence . · 
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Regular bydrogr ~iphic observations have been continued at two 
stations nsar s t. Andrew s a nd by the Fisfuleries Experimental Station 
at one poiht in Halifax harbour. The l~st named station has.alsc han­
dled the routi n e arrangerneEt whereby tnermographs are kept in opera­
tion on t wo Canadian National Steamships plying out of ::Ialifax. 

The arran gement of se c ur i ng data through Coast al Observers 
has been continued e x cept tha t ob servations have been discontinued at 
North Po i nt, P . E . I . an d 1-: a ve been initiated on board the Halifax 
Lightship, thr ough the co 0pe1~a ti on of the Marine Agent at Dart!116uth, 
N. S. 

Mr. Hac hey has det er mine d t he sali n ities of water samples 
collecte d from the for egoi ng obs ervo.tions ancl h as analysed the d ata as 
it becomes av a ilable. Th e ana l y sis of t he 1934 da t a ha s been comple­
ted and the dire ctions of rrn t er movement determined. The contrast of 
conditions in t h e wa ter s of t he .Scot i an shelf as bet ween 1934 and 1935 
has been notable. In 1934 t he August cruise round warm oceanic water 
flooding this area while in 1935 in the s pring months particularly an 
extensive and persistent bcdy of very cold wa ter was in evidence. The 
relation of these conditions to the f ish e:rie s is cbvious and unusual 
distributions of commerci a l c atches of cod an d haddock c a n be explain­
ed in part by the hydro g r aphic irregularities of the year. 

The rap id changes of tempera curs vvl1ich are frer,uently ex­
perienced in summer on the Nova Scotian coast and. t heir relation to 
offshore atrr1ospheric distw.,bances continues to receive attention as 
new data becomes avaih•1Jle . A r e l a tion has been found to exist be­
tween the surfac e rm t er t empera :.;-o_r e s i n Halifax ha r b cur in September 
a nd the amount of precipitation in the preceding August. Based on ten 
year data heavy precipit ation in August has been followed b y low mean 
surface temp e ratures in September and vice rr,ersa. 

11rir. Hachey has prepared a chart which brings out the promin­
ent physiographical features of the sea bottom' to the edge of the con­
tinental shelf f or the eastern Canadian coast. 

2. Cod invest~gation. 

Mr. McKenzie has carried on this investigation with assistance 
from the 11 Zoarces 11 and has wor h:ed partly fr om the st. Andrews and 
partly from the Ha lifax Station. 

It was planned to tag cod in the spring off He lif ax but the 
failure of the run of fi s h to mat eri a li ze altere d the plan to one of 
tagg ing in a n explora t or y fashion chiefly t o the east of Halifax. 
Five hundred a nd t wo cod wer e tagg ed by the ;;zoarces ;; between 11~ay 3rd 
and JUne 29th at points near Halifax , on Sable Island, ~1 iddle Ground 
and Banquereau ba nk s a nd at Ingonish, N. s. illn October, with assist­
ance from Mr. c . De.rrach of the Atlantic Fisheries Experimental sta­
tion l\Tr. McKenzi e tagge d a bout fift y indivi duals of the autumn spawn­
ing gr oup in Ha lifax harb cur. .S o f a r only a small percentage of the 
193!) tags hav e been r e t ur n e d i n contrast to the results of 1934 cod 
tagg ing where about 1 7 per cent. of the t ,ag s were r e turned during 1934 
and the number ha s si nc e risen t o ov er 23 per cent. The fish tagg ed 
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in shoal water in 19:34 have shown but little migration, having been 
recaptured mainl y on the same grounds t his year. The cod tagged in 
deeper water moved offshore in winter and tended to scatter, mainly 
eastward so that :few of them were caught o.n the tagging grounds in 
1935. No significant recaptures of autumn spawning fish tagg ed in 
either 1934 or 1935 have Deen reported. 

Vertebral counts have been made on some 5000 cod during 1935. 
These have been derived from a widely scattered series of locations · 
fr om the Gulf of Maine to the Gulf' of iSt. Lawrence. Significant dif­
ferences are again found in cod populations of diffeDent sections of 
the coast and wh ile in general the results agree with those obtained 
in 1934 differences have been found, particularly an the outer cos.st 
of Cape Breton. Seasonal differences have become evident which seem 
to indicate o westward movement of cod ·during the winter months. For 
the third consecutive year the a uturnn spawning school with its dis...,. 
tinctl y low vertebr a l count has appeared in Halifax harbour. No trace 
of· these fish dm~ing otheT months has been revealed either by the tag-· 
ging or vertebral count method of identification. 

The "Zoarcesa took a series of plankton tows in late October 
and early November from the Bay of Fundy to Chedabucto bay to deter­
mine the presence, in the water at the heads of inlets, of cod eggs 
and hence of spawning fish. such egg s were found in Halifax harbour, 
St. :Margarets bay, the I.aHave estuary, Green bay, Negro harbour and 
St. Mary bay with the tows to the eastward 0f Halifax still to be 
examined. 

Dr. Ne edler collected plankton during the open wnter season 
from a station near Ellerslie in order to obtain information on the 
-presence of spawning cod in that reg io.n~ These tows have not been 
critically examined. 

Using otoli ths ·Mr ... McKenzie has worked out the ages of the 
1933 and 1934 autumn sp awn ing group. The 1927 year class was shown 
to be dominant wi th the fish spawning at fro,m five to seven years of' 
age. 

Cod were kept in the aquarium tanks at st. Andrews and data 
e.ollected on their feeding behaviour at the low winter temperatures 
and at intervals through out the year. The larger cod were shown to 
cease feeding when the temperature reac hed 0°C. (32°F.) while the 
small fish continued to eat at the minimum temperature of' -0. 6 °C. 
( 31 °F.} ~ 

Otoliths have been collected from a larg e number of cod for 
age determination when an opportunity· is offered to carry on this 
phase of the investj_gati on. 

As with the hydrographic and haddock invest i.gat ions the cod 
work has been hampe Ted by lack of :fund s to enable the nzoarcesn to 
continue full time work. 
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3. Haddoc~--~~v~_st ig_at ign. 

A consicter able n umber of haO.doct: were tagged off the Nova 
Scotia co.ast in the s pri ng months. The total was 1,897 fish made up 
of 1., 060 tagged. from National Fish company travvlers on the \'Jestern 
bank, 636 tagg ed fr om traps in st. r:targaret s bay and 201 from traps at 
'.Ingonish. The ;·1zoar ces 0 crew and Mr. Darrach carried out the trawler 
tagging while the inshore tagging was done directly by the "Zoarces". 
The tagging was car r ied on from .April 21st to June 10th. The returns 
frmn this tagging to date haYe been small, 5 per cent. from the st. 
Margaret. bay tagging and less than 1 per cent. for the Western bank. 
An eastward moven1ent of the st. Ma r garet bay fish is demonstrated by 
the tagging returns; there has been a move1nent into the Gulf of st. 
Lawrence of the fish tagged at Ingonish. 

Dr. Vladykov has ha d ve:rtebral counts made on some 6, 000 had­
dock which were caught at various points between Cape Cod and Newfound­
land. These counts confir~ t h e existence of three distinct races of 
haddock on the Atlantic coas t as ·was indicated by Dr. Needler's work. 
Smaller differences are also seen in the schools inhabiting different 
parts of the Nova ,Scotian area. Such tagging returns as have come in 
agree well with the movements indicated by seasonal changes in the av­
erage vertebral count. 

The haddock, referred to above as being tagged in :St. Margar­
ets bay, were part of an unusually 18r ge run which was taken by the 
traps there in 11ay and June. Racial investigation of these fish in­
dicated a close similarity to Ingonish fish. Whatever may have caus0ed 
their concentration in st. lVlargarets bay their presence within a few 
feet of shore may be attributed to the very cold water which occupied 
all the deeper portions of t he bay at that time. 

Scale material has been collected from about 7, 000 fish part­
ly by the wireless operator on a trawler and terlperature data on the 
fishing grcunds is turned in by the same man. These scales are for 
study of the age of haddock composing the schools and thus for deter­
mination of the r e lative abundance of year classes. 

11.![r. Homans has examine d the stomach contents of about 6,000 
haddock from the We stern ban_"k:. The organisms chiefly taken were, in 
order of importance, sand 1 aunce , a nnulate s, cru stacea, molluscs and 
echinoderms. Di fferences were note cl in the c1ie t of small as contrast­
ed with large haddock. 

It was further found tl1at during the months of February to 
IViay the st cmachs of traw l 3:t caught hac1doclc i;:1e re relatively empty as 
compared wi th the other mo nths of the year.. This demonstrates a dim­
inution of feerJin g ac+.ivi ty during the spawning se as on. 

Dr. Vladylrnv to0k advantag e of the presenoe of a biochemist 
at the Trois Pistoles Stat ion during bis st ay thero to have some de-
ter mi nations made cf the primar y chet,1ic al constituents of several of 
the chief organis1:1s eaten by hac1c1 ock . 
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4. !_{e~-~~n~!_nv~_f?._~_?-ga_~_:i._c:m. 

The only nork carrie~ on in this field was that of Mr . w. H. 
Johnson who studied the distribution or tl1e food of the herring ·by 
taki ng plankton tows at t wo points in Pas s BI'.iaquoddy bay , one where 
tidal currents were strong and one where they were weal;: . These tows 
were ta};:en under a wide vori ety o:f light cond.i tions. 

Laborat6ry experiments were i nc luded in h i s i nvestigation. 
The reactions of young lHc:rring to ligh t and their feeding behaviour 
was studied. A 11U.t"llb er of species of c.opepods wh j_ch ars important con~ 
stituents of' the food of the herr i ng were studied 'H:lth respect to their 
reaction to l:S_ ght inten::-> ity a:ad Have length of' light. 

It i!19.Y be mentionec~ tha t e iseased herring were present in 
Passamaquoddy bay and j_i;s approaches dlU'ing t he summer of 1935 after 
being almost absent in 1934 . No speci21 study was made of this matter .• 

5 u Oyst~~E.~-~~~t_~.:~E~-~-i_gn. 

The chief expe:;,·i r1ients wh ich Dr . Needler had underway at Eller­
slie during the past surr.Fler had to do with the testing of cheaper 
methods of r earing oysters in their second surnmer . None of the methods 
tried gave as good results in growth as do the floating wire-bottomed 
trays from which li gb_t i s large l y excluded by v1ooden covers. S!lat from 
1934 collections was placec on uni111pTovec1 and variously hardened bot­
toms in situations to•;;rard.s the he ad.s of' i nlets ·where starfish were 
absent and wave action non-injurious. ihile t his method was less cost-· 
ly than the use of flo c,~.i ng trays poorer g r oc::1th resulted, algae ~rew 
on the sh el ls and favoure cl t l1 e deposition of si 1 t and consequent 
smothering. 

Creoso t ed. lu.c1be).:' for tra;,;-s as a substitute for the more ex­
pensive copper paint provs~ t o be sstisfactory . 

::xpe rime nt s were c o n.due tea. to test t -he p ossi bi li ties of lea v­
ing the spat on the car d.boa I'd c o llectors to the end of the summer. 
The method ha s :;.icssi bi lities for t he poorer g rades of oysters. 

Another rn.06.ifica t io n of the use of hard bottom .. for planting 
out s pat was t r j e d by taking s rte l l s. 'Rhi ch had bee n used as spat collec­
tors in wire bags in 1934 a nd p12cing the shells on the shores a t 
var i ous lev e ls from just be lo'.'·' loH ti de l t=ne l to he< lf tide level. 
Avoidance of star t'ish attack 'Sias t 11e object. A variety of types of 
bottom and degrees of shelter ''.'er3 invo lvecL The growth of the oysters 
in this a nd in the etov 1c~ '3:1~pe riments was f ollowed by Hiss Clark. While 
some favourabJ.e results were ob t ained t he grov; t :n and survival wa:s not 
as good as on the better shs llrn'i beds, which are totally submer g ed at 
all times . Alga e an d s ilt rep l aced t he starfish as the injurious 
factors. 

Miss Clark: j_ nvest i ga ted the growth of spat in the second 
surnmer under d. i ff er 0n t de.:;r e es of cro1.1 ding a :r.rd i n vario us locations. 
Crowding Has found to re 6:uce growt h and tlle g reat est g ro wth was ob­
t ained in the ear l y surm:ne r. The g rowth r a te could not be e nt ir •3ly cor­
rela t e d with tempera ture an (L tbe i nfl uence of other factors, such as 
food iU indicat ed. 
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Mrs. Heedler continued her ob ,servations on sex reversal in 
oysters. The sex of a few oysters h8.s been determined each year for 
five years and of many more fo r f o ur years. In many of these the sex 
changed annually, .An ex periment to test the effect of crowding on 
the proportions of the sexes did not demonstrate any relationship. 

. .1 

As the sta1°fis.h is perh 2,ps the chief enemy of th e oyster con­
siderable attent5_on was g iven to a stud;r of' tho distribution and ac­
tivities of starfish in the inle ts near El l ersli e. Information as to 
T'!hat areas are frse f Tcm st ar f isl'l at taclc is of "'Ja luo in tho planting 
of oyst ers. Mr . .Smith "ii'ac> engaged in t h i s work. Tho s izo at maturi­
ty, time of' spawnine; , ra-t e of g:cow t~1 and. distrib ution on the various 
kinds of bottom werG de t c:rminod. An attempt ·rm s a lso msdo to osti-­
mate the aounC.anco of st arfish on cer t 2in bods ·,vhorc mo!)ping op era­
tions -vvero conduct ed by tho Dopartmc:::it" 

Starfi sh wore found t o migr ate s h oroTierds in s pring and fall 
and the larger sizes vrn re kill e d if expos 3d to th o high est summer 
temperatures . Expe~iments on th o offocts of reduced salinity o~ star­
fish, carri e d out in th o labo11 atory and by exposing individuals in 
cages in various si tuatiorn; , ind j_cato that in summor tomp oraturo is a 
more important factor thaD salinity in limiting the distribution of 
starfish~ 

Dr. Needler visited the oyster areas in the Bras d'Or lakes 
in Nova Scotia on t wo occssions in Jul,_r and. Oct':lber. In an attempt 
to improve the q_uali ty of the oysters g rowing there in areas of very 
low salinity some experimental transfers were made to more saline 
water at Baddeck and PLrt Hood , N. s., and st . Andrews, N. B. There 
was definite improvement in flavour after t hree months immersion in 
the new localit y . The dark mantle edge, which is objected t o in the 
Cape Breton oysters, was not affected by the transfer~ Examination 
of grounds where transf er of oysters to prevent winter injury wa s 
thought to bo desirable , indi cat ed tl1at this was not likely to be 
worth while. 

·r Dr. Needler visited oyster r e s earch headquarters in New 
~ J e rsey and Rhode Island. dur ing th G summe r in order to acquaint him-

1._J self w~ th d o~e~opmen ts in oyst er cultur e and rose arch mctpods ,; hich 
"' ar e bo ing ut 111 zod there. w & Ii,_ H' r-~/!t.. I .,- -~to.Ar r4''-·'"' ;'-..'-f,~ L...,._""' 

,, ..Vy 1~,_,_ ..... ""'-.....::.1:1 ....,r· """ r -

Arrang ements vve re made wheroby a Digby scallop fisherman 
collected scallop shells monthly during last winter and spring. Mr. 
Stevenson was able to demonstrate from this material the annual na­
ture of the main rings Oll the shells. 

Mr. Stevenson was engaged in a study of the scallop fishery 
off Digby during t he summer months. This fj_shery has increased so 
markedly in recent years as to give sane concern to some of the fish­
ermen and to the authorities regarding its conservation- As the 
fishery is closed in the summer Mr. Stevenson was unable to collect, 
on a large scale, data which might be used to estimate the product­
ivity of the beds. He confined his attention to the weekly collect­
ing of scallops from several stat ions for g rowth studies, for deter­
mination of size at maturity and duration of the spawning season. 
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Tows were taken for determining the 'abunde.nco and fate of scallop 
l arvae . It was found that tho spawning season l asted from early June 
to the middle of September and that some of the scallops spawn when 
three years old. Furthermore t h8 present size limit permits some 
immatur e scallops to bo caught. 

Scallop larvae were found to be very scarce in the plankton~ 
The same tows indj_cated a high mortal it y among ~_ya and Mytilus veli­
gers. 

The food of adult scallops was investigated . A c.ommensal 
relationship betwee~ scallops and small hake was discovered. 

7 .. Lob_s~--~~In~~ti~?ti~-~-· 

This invest igation was conducted by Dr . Templeman. Some 
field work was done on the south shore of Nova Scotia between Port 
Mait land and Lockeport during the closing days of the 1935 lobster 
season. The purpose was to collect data on the size of maturity of 
lobsters in that area . There was considerable difference of opinion 
in this district as to the value of a size limit and the station did 
not possess data on the matter. It was found that the lobsters ma­
ture in the above region at a length of from 27 to 29 centimetres. 
the l ength being measui·ed between the tips of tho rostrum and the 
tolson. The comparative figure for Point du Chene is 18 centimetres. 
The present protection for lobsters in south wes tern Nova Scotia is 
for animals under 22"5 centimetres only so that immature lobsters are 
caught l egally. 

Observations were made in the aquarimn tanks at st. Andrews 
on the egg l aying procedure of the female lobster and on tho ha tching 
posture. Further experiments on mating confirmed r esults obtained at 
Point dn Chene in showing that mating only occurs within a few days 
aft or moulting of the fomalo. It was observed that a female lobster 
vvh ich has deposited ono lot of fertilized oggs on tho swimmorots may 
still carry a large supply of sperms in the s ominal rocoptaclo. Thero 
is insufficient data to say what tho importanc e of this may be in 
permitting the fertilization of more than one lot of oggs between 
moults. 

Lobster l arvao wor o r ca r od in sovoral series of oxporiments. 
Bet t er growth was obta ined by rear ing tho animals in darkness than in 
north window light. Cannabilism was pronounced under both conditions 
but was more destructive in tho light. 

A number of lob st or l arvao wor e r caro d individually in a 
constant t emporaturo room at 20°C. The t ime botwoc n succ essive 
moults wa s determined and at tho present timo , in five months after 
hatching, seven individuals hav e moul t ed 10 times and have r oa ched a 
l ength of 4 centimetres as measured from rostrum to t c lson. 

Somo data was colloct od on the rat e of oarly dev e lopment of 
the lobst er egg s and on tho survival of adult lobsters in air. 
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8. Limi:or ~J..?.V o ~!_~(2;-9.! i o~. 

Tho construction of extensive VJharv os in st. John harbour 
rc-op onod tho question of possible injury to the timber by Limnoria, 
a crustac ean borer. The matter Tia s r eferr e d to the Board and to this 
Station. rrhe St " John Harbour Commissioners and tho Atlantic Sugar 
Refineries cooperat e d in pl acing t e st blocks and boards on their re­
spective wha rves in st. John harbour and at Partridge island. A 
rather unexpocte~ and mo de r a tely sevorc attack was cxporiencod at 
Borth 17 YJhich ;_s out of the main stream of rivor water as it flows 
down the ha rbour . Tho blocks pla c e d at the othor wharves were prac-
tically unharme d ., .As tho new structure v--iill be in a vory similar 
situation ':vith r e spe c t to the river ',;::ator to the unharmed blocks the 
Harbour a uthoriti e s hav e bo on 3dvised that thero is no r ea son to sup­
pose that any danger of at t qck ex ists. 

In orde r to explain th o a tt a ck at Berth 17 a hydrographic 
survey was Brrang c d by Mr. Hachey, involving tho cooperation of the 
above mentioned bodios. Hig he r se li nit io s were oxporioncod at Berth 
17 tho.n c lscwhcro . Th e IJJB tt or should bo invc st iget cd fur th or when 
the spring fresh e t is on. 

Dr. M'Goni gle has carri e d out tho oxsmination of tho tost 
blocks a nd boards and Mr. Ha chey th e hydrogr Aphic work. 

9. Eol-Gr11ss Investigation. 

No active invostigntions h p, ve been c arri e d on in this :field 
during the year but information w~. s colloctod from tho Fishery In­
spectors of such districts as gnvo promise or recove ry of tho ool­
grRss in 1934 . Tho reports have indicstcd that no commorci11l amounts 
of ocl-gress aro ev e. il~ble t=myvvhoro on our coe.st r. nd tho situn. tion 
appc ar s to b o even loss f ci vour a blo t hrm it wn s a yo n.r 11go. 

10. Plnnkton. 

Rogular collections of pl ~nkton at two st~tions ne ~r st. 
Andre ws, ono near H0 lif e.x e nd one non r Ellorslio hove boon continued •. 
In addition a monthly col lo ction in Cob scook b0y hAs boon ins ti tutod. 
Rcforonco tu".s elr oA dy bo on me.do to spoci 3l p1£,nkton studios connected 
with sovor i::1 l of tho invostig r. tion s mentioned rbovo. 

GENERAL ACTT'7 ITIES 

Tho mooting of tho North American council on Fisheries In­
vestigations hold flt We shington, D. c. on Scptonb cr 17th to 19th wes 
nttondod by Messrs. HP.choy, McKenzie, Needler 0nd Loim. 

The Director gavo cort ~in lectures in Biology to classes of 
Fisll:rnrmcn and Fishery Officers <:tt tho Atlnntic Fishorics Experimental 
Station during tho period of J"nnunry 30th to February 28th •. 

Tho Director e ssi stod nt ~. demons t;ration booth, nrr~rngod by 
tho Dopartmont of Fisheri es Pild tho HRlifF1x St f'.tion qt tho Pictou" 
Lobster Carnival on July 10th. This was repeated in revised form at 
Woodwards Cove and vVhi tehead, Grand Manan on October 3rd and 4th. 
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.Addresses on the work of the Station were given by members 
of the staff as follows: 
To Canadian Club, St • .Andrews - Messrs ... M'Gonigle and Smith. In March. 
To Rotary Club, St . Stephen - Mr. Hachey. In October. 
To .Annual meeting of the N. B. Fish a~d Game Protective .Association, 

Fredericton - The Director. September 11th. 

In connection with a survey of the problems confronting the 
fishermen in the Maritime Provinces the Director assisted Dr. Hunts~ 
man in the recording of information obta ined from Supervisors Barry, 
Fraser, Gallant, Marshall and McLeod in March. In connection with 
this survey he i nterviewed during the course of the summer and fall 
fish firms in st. Iohn, Blacks Harbour, Grand Manan, Fredericton and 
Port Elgin, New Brunswick; in Digby, Westport, Yarmouth, Shelburne, 
Lockeport, Liv erpool, Lunenburg, Hubbards, Halifax, Petit de Grat, 
Port Hood and Margaree Harbour, Nova Scotia; and Charlottetown and 
Souris, P. E. I ~ 

GENERAL FACILITIES 

Lack of funds has prevented any extensive additions to equip­
ment. The furnace room at the Station h as been properly walled in 
and some minor alterations made in order to roof in the gas machine 
and furnace room o 

.At Tidal Cove a raceway, 300 fe et in length, has been built 
to serv e as a drain from the pond systom and to provide in itself 
twelve ponds for holding fish. Excavation has boon largely completed 
and supplies purchasod for the installation of several small circular 
ponds early next year . 

A pump for pumping salt water has been connected to a car 
engine and install.ed in a srm 11 shed beside the tidal reservoir · and 
has beer. piped to two hydrants. It may be used for fire purposes or 
as a standby for the ordinary salt water pumping system. This pump 
will deliver water at tho b8so nozzle at groator pr e ssure than the 
frosh water connection doos and it is available at all times of the 
yoar. 

PUBLICATIONS 

In cooperation with the .Atlantic Fisheries Exporimonta:i Sta-1 
tion throe Progress Reports have boon issued in 1935 and another will 
appear shortly. 

Tho foJlowing articles on work connected with the Station 
have been published since the last annual report was written. 

Babkin, B. P., .A. F- Chaisson and M.H.F.Friodman. Factors determin­
ing the course of gastric socrotion in elasmobranchs. J. Biol. 
Bd. Can. !_, 251-259, 1935. 

Babkin, B. P., M.H.F.Friodman and M. E. MacKay-Sawyor. Vagal and 
sympathetic inner'l$tion' ~of the stomach in the skate. I. Biol. 
Bd. Can. I, 239-250, 1935. 
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. Bajkov, A. D. The pla nkton of :Sake Winnipeg drainage system. Int. 
Rev. Hydrogr. und Hy dr'>biol " -~' 1935. 

Bnttle, Helen r. Digestion aLd digestive enzymes in the herring 
(Clupoa hare~gus ~ " ) " J e Biol . Bd. Can. I, 145-147, 1935. 

Blair, A. A . Ag e s at migr ation of Atlantic Salmon (Salmo salar) in 
Miramichi rive r .. J. Biol .. Bd. Can. I, 159-169, 1935. 

Campbell, James . The n on protein nitrogenous constituents of fish 
and lobst er musc l e .. J . Biol. BG. .. Can. I, 179-189, 1935. (This 
pap er in pa rt f r om th o .A"~ l . Fish . Expt.-Station). 

Chaisson, A. F. a nd M. H. F. :?r iedman " The effect of" histamine, 
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Appe ndix ~- u. l (Fish Culture) 

IBXP:SHIIVIZNTAL FISH FAP.11, AT BIRCH COVJ: 

Ttd co~s~ ructi on of facilities at Birch (Tidal) Cove was con­
tinued this seas on, and a long raceway conta i ning t welve smaller 
partitions for h nl_fling vari ous exper imental gr oups of fish (particu­
larly salmon a nd s 1..:8 ckl od. tr 0ut) wa s compl et 81 crnd put to use this 
at<.tumn. A large circular pond for rete. ining br ~ oc. at :J ck , which had 
been completed the previ ous sea scn, v-m s folmd Li ghly satis:factc;ry 
for the purpose, being run through t h e " -::t w: ~~ ter, vv i t h n o loss to 
the cont a ined stock, which yielded t his -00r at their second spawning, 
a total of fifteen thousa nd egg s, or an avera2': e ::;f one thonsanr. per 
female . 

.A series of s rc.aller cir cu la :r ponds was n ot comDleted due to 
the f!er J stony nature of the te r r e i r•, maldng construction work quite 
slow. Because of the pres ence of spring s, this par t icular site is 
felt to be very suitab le fo:r tl1e JJHr pcse. 

A further series of ponds, at the very lowest part of the 
area, i s pla nned t o e na «J le patholo gica l s t udies tc be carried out, 
wi t hout danger of cont ami ns. t ing the a rea a bove, which it is proposed 
to use for physiologi ca l , biochsrn. ic a l or genetic studies. 

A small shelter n as erected this ye a r, to permit the eggs 
which wer e secure d tc b e l a id d o11n, f ,:;,r development, and hatching in 
the r aceivay. It is re commende d that a more permanent building to 
serve a s a field lalJor a to ry , as we ll as s11e lter, be erected close to 
the p a ~holog ical ponds, f ar the vari ous exp e r Dnent 3 l procedures inci­
dental t o the ope r a tion of the f arm.. This building should be planned 
to provide small h atching grcup .s , needed in genetic studies, where 
the vari ous lots of e~~ s reou ire se~re ~0°a ti on • .... _,\._.} :r.. L_.; 

. i 

I 
I 

R. H. M'Gonigle • 

"\ 
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Appendi:;{ Eo. 2 ( Fisl1 Culture) 

TBMPI~Tl.A.TURE CHMlACTI'.:ll.I~3TIC~3 OF TR::J \}AT1ili'3 OI<' TH:i:~ Mll.3.ITINB HATCHE.Rrns 

:j?ui·;::Q§§.: To jJl'Ovide a sim}Jle cor1i:para tive rne8.su:ce of tLe energy content (solar) as 
indicFJ.ted by tem:;.;ierature, in eacL of the i·'fE,ritime hatchery waters; and a convenient 
method of crnr.:J1uin.g bodies of '.~;ater 1'01· sui te.bili ty for aquiculture; and also to 
detf1J~li1ine a,ltGrations of conditions, oveJ:' 1011ge1· or sLorter :;_Jeriods, of imJJOrtance 
in aquicultnreo 
In.i'..8J?..tX"".~J;_t_Q.b1: '.faortly after })P-tllological work W2.s i::lStituted a request was re­
ferred to the :?'a thologist to re:i_)Ort upon certa in of rates of hatching from various 
ha tcheries wit: : i·eference to tb:i n 1eat units' at each of t hese hatch eries. Ttese· 
units were t~18 cla;:s rnult i1Jlied bs the chai1ge of tem1Jerature in degrees Fahrenhe:1t. 
F o e:mc'G data -•.1e1·e ava il a.1.)1.G c.1,t tl.1e tirae, and the great discre:pa;10ies betYrnen tt .. e 
rates of :£:,c.tcLing, and t::le re1)orted };.eat units could not be correlated. 

In addition, it vvas eoxl~,7 found, in the course of :pathological investigations 
that a very im:tJort r.mt rela.tionsl:.ip e:.::isted between the incidence and progress of an 
infection, and the tempersture of the >1n:.ters, a phenomenon to be expected in cold­
blodded animals, so t l,a t a conven ie;1t means of determining temperature relationsLips 
has become a greater and greater necessity. 

Accordingly, t Le tamperature elate;,, whicl:,_ has been su:pplied by the Department 
of ?is~_eries vreel>:ly, for tLe past five NB2"rs, and in the case of three hatcheries 
has been su:;_Jl:>lied b~1 M:r. Rodd for longer :i!eriod&i---to the commencement of opera­
tions in two of these, and for a total period of nine years in another, these data 
have been tabulated. so that comrs,rable weeks for t1~e entire :;)eriod could be aver­
aged. TLe first part of the study has been confined to the averages of the maximum 
tern:r;ierature for each week,. for each of tl::e eleven hatche:cies, and it has been found 
poss ib1e to fit n,e observed averac:es quite accurately vri th a matLema ti cal equation 
Laving t i:.e prO}Jert ies of L..::.t ·of a sine c'Ll.rve. This equation in its general form 
is as follows: 

T °"A - B sin [~!~~ - ~· J; where T is the temperature in degrees, either 

Fahrenheit or Centigrade; A, :B , and E are constants, P is the period, and x frac­
tions of P. A more convenient form of this equatio11 for ex1Jressing the date,, is: 

T =A - B sin [6.92(x-X)]; ·where K is~ x. 0.14, uhen Pis talrnn as 52. 
Among other advantag-es of such a compact method of expressing tl::e tempera­

ture c~1cle, 1n·obably the following are the more valuable: 
1. Such o..n equation can be derived from observed data by Vel'~/ simple cal-

cul2,tions. 
2. Simple inspl1ction of the equation gives immediatel;1 (to one acquainted 

wi t b elementar"y ma thematics) the outs ta,nd ing features of t he tempera ture vi1riat ions; 
for the co11st2,nts of these equations accu:tc:.tely e:rpress the ten1Jerature character­
istics of the bod;y of vra ter: A is the aver2,ge temperature; A + B is the average 
maximum teE.;iorature; K denotes the degree of l ac;ging, that is respo~JSe to the 
source of :_ea t (tlle S1m). 

"i. Var i ..::, tiorrsfor any body of u:1tGr bet1wen t!rn ca lculated values from the 
eq_uation in any part (wt erG tllO fit is good ove1· t ~1e great or :part) ancl tbe ~tteis 

-assa:r s81: Joi;; i?J at:- 1o·~ observec!. vc:.luos, point out peculiarities for that body of vt2,ter 
v-1Licl1 raquire furtLer consicl.ora tion and ex.planation (such as occur after ice and 
snovi bhmlrnt the water bod;y). 

4. Having k110i;r lodgo of tlle sui k : bili ty of certa in bodies of water for the 
diff erent spocios or ty)?OS of crops, t }rn suits.bilit;\1 of c:my other -iiater suppl01 is 
quite easily pred icted, JJroyidod sufficient t em:0)era ture data are 2.vailable. 

5. T~·io l:eat quantitios ar0 readils cJ.erivod from the equat ion (b~1 integra-
tion) • 

R. H. M'Gonigle. 
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Appendix lJo. 3 (Fish Culture) 

ALGAE, AT KELLY'S POND, P:::iINCE EDWARD ISLAND 

;purpose: It was necessary t o cl.etermine the effective dosage of 
copper sulphate needed to des t roy o-or,oxious amounts of algae in the 
waters for the Kelly's Pond Hatcb.ery. 
InvestiB.?tion : Previous inv es tigat ions had indicated gas-bubble 
disease at.tliis hat~hery with a serious mortali ty at about the same 
time each year (depending upon the ~ime tlla t the temperature w c.uld 
reach 50°F.). The wa ters -vie r e found t o be highly charged with 
oxygen, the pH rose to exceptionally high v s. lues, the algae would 
die, and float up in great brown flocculent masses. 

As copper sulphate h as been used for years as an algicide in 
treating municipal water supplies, it was a tt emptea_ to destroy the 
algae prior to its maximal development and death by means of copper 
sulphate. 

The amount required, wh ich would not destroy the fish (de­
termined by preliminary tests) was then applied. This was followed 
by a rapid clearing of the pond 1 as the plankton algae died. The 
filamentous forms turned brown, and were removed as thoroughly as 
possible. Copper was recovered from some cf this dead filamentous 
algae, (the amount not yet determined). However, a more resistant 
fonn of algae replaced quite r ap idly, the susceptible forms, so that 
a concentration of copper sulphate strong enough to destroy this 
form would also have destroyed the fish. This method therefore was 
not effective, and the ultimate conditions at this hatchery were as 
baa_, or even worse, than previously. 
Recommendations: It has been reco:m_mended that the pond be completely 
drarriecr,--andT.fie contained fertj_lizing materials (phosphates and 
.nitrates) discharged. The bottom should then be completely exposed 
to the sun for as long as feasible. T~eatment with lime has also 
been advised. 

M.W.Smith and R. H. M'Gonigle. 
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Appendix No. 4_ (Fish Culture) 

FIN-ROT AT ANTIGONISH ANTI SAINT JOHJ\T HATITTIBRIES 

J'urpose: As 7ery little is yet k nonn of this infectic.n, an attempt 
was made to learn mor e about it, with a view t o proper prevention, 
and control" 
Investigation: About .July 1, a loss developed at Antigonish, wh ich 
became -aia"i·mfng 1Jy Jul;r 12. Dr .. Leir,1 , being in Hal if ax at the time, 
went over to the hctchery, a11c made a::i inveE:tigation. He found severe 
infestat ion o:f the 1::-J..der fish, w:Lth cope1)oc1s (Sal.lTI.onicola), together 
with an oxygen value, of aoout two-thirds satu.ration. rt was found 
advisable to make Et second investigation (July 26), in connection 
with this outbrealc The indications from Dr. Leim Ts investigations 
were tha t the cause of the mortalit y was bacte:rial. This was con­
firmed., and a rec1uest was at once made for a bacteriologist to be 
associated in the investigation, due to lack of equipment at the 
Atlantic Biological Sta ti on, for the work. -

Dr. N. z . Gibbons, from the Ha lifax station, at once joined · 
in the vvork, and made cult ures and ena.eavoureo. to isolate the causa­
tive organism ., 

So far, we have not icl.ent i:f'ie d any of the organisms secured. 
as the causative one, as 1Hl1en inoculati on experiments were attempted 
at St. Andrews , from cultures sent over by Dr. Gibbons, the water 
temperatures nere apparent l y too low v 

In any ev ent , according to the literature, no attempt to 
culture this organism. artificially has as yet been successfu:b. 

At Se.int John, the course of events was rather slli1ilar; iden­
tical fonns were observed in smears f'rom abscesses, and were recovered 
in cultures. 'I1he conditions were not so severe as at Antigonish. 
Putting affected fish into much cold.er wa ter (spring wo.ter) seemed to 
effect a cure, where the usual chemical baths were quite ineffective. 
Recommendations: Dr. Gibbons is continuing the sub-culturing of the 
organis.ln s i so lated, throughout the '..'1inte r, so that further inocula­
tion exper:iruents rney be ca:r:.1 ied out next season, when the waters are 
warmer. 

Acknowle dgement is gratefully made tc Mr. Rodd, who paid all 
the expenses incidental to travelling e:xpe nse s of both Dr. M'Gonigle, 
and Dr. Gibbons, as the funds allocated for these studies by '·the At­
lantic Biologi cal Station had been exhausted prior to this outbreak • 

. '> ·.J 
A.H.Leim, N.:E":rr:t'bbons, and R.H~IvT;G~nigi.e. 

' 
\ 

\ 



Appendix No. 5 (Fisl1 Culture) 

YARil'LOUTI-I HATCI-r~RY MORTALITY 

Purpose: The lJltrDose of t h i s i nvestigation as for all the various 
hatche~y inves~i g~tions , was t o de termi ne the causes for a surlden 
severe loss. 
Investigat ion: 'l1he hatchel'.' y wa s visited on JUne 7, when the fish 
were found--t"c;· be sufferi ng very acutel y from a cone.Ht ion very sug­
gestive of a severe colic in the htmian. 

Careful examinations for parasites r evea l ed rather few, ex­
cept a form not seen previ ously . Due to a history of various in­
ternal helminth parasites , and fue fact that Lake George, which is 
the sourc e of t h e water used for the hatchery, is a bird sanctuary, 
the pr esence of the i nfecting stage of some or other of these forms 
was s us pected.. 

After consultation with Mr . Rodd, it wa s agreed to refer the 
matter of add iti onal investigations to Professor ifar dle of the Uhi-­
versi t y of Manitoba , 1.v_ha hacl. exal:l tned mate r ial :previoµsly.from this 
hatchery. Prof es sor : :ardle ag reec, t o c arry on invest i g a t1 0.n, upon 
material to be sent him. Hm;ever, or.r ing to the lack of this material 
(bird g uts) this investiJ;at ion h as made as yet almost n o progress. 
Recommendations: It is re commended that a very determined ef"f'ort be 
ma de -tosupp-lyPr ofess or •,;Jarcne vvith as much material, regularly, as 
he require, so tha t t he ca.use of the i nfection can be determined, the 
ma nner of i n:fec ti on, so that proper prev entative measures can be 
adopted. 

H. H. M'Gonigle, (and Prof. Wardle). 
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Appen6-1x (J!'i sh culture) 

MISC"SLLANEOUS HATCITTRY DITTSTIGATIONS 

Purpose: ·•o determine the causes of increa sed mortalities in the 
Mari t iriie hatcheries. 
Investigations: In ad dition to s pe c ial investigations referred to 
separat ely~--S111Rller' or le SS c ample te' studies were made et Flornece­
ville, Saint John, Midd leton, and Belfiord hatcheries. In addition, a 
serious los s in eggs at the Nepisiguit sub-hatchery was referred for 
investig ation. _ 

At Florenceville, and at Bedford, no g ross patholog ical pic­
ture was se en, and no dia gno s is was p ossible . It was le arned later 
that there wa s a possibility of poisoning at Florenceville, due to 
the habit of the loc al f armers wa s hing out their fertilizer bag s in 
the stream supp lying the hatchery. No cause f or the conditions at 
Bedford hatchery wa s d isc overed. 

At Saint rohn, the pa rasites Ghilodon, and one of the leeches 
•7ere f ound, a nd t h ese seem'9d to be associated with a subsequent out­
brealc of a very severe form of a bsi c te ri al disease called Fin~rot. 

At the ::;;aint J ohn Salmon Pond, blindness of the fish c'qntin­
ues to be a serious cause of loss, a nd it r.w ulcl appear that th1.s may 
be as sociated 'N i th the h andl i ng inci c'lent a l to the peculiar location 
of this pond. It has been thcught p:;:>evi ously t hat this loss was 
ass ociated wit h tidal conditions, but this year's investigation re- . 
vealed tha t some a dd i ti on a l fac to :r must be c,perat ing ~ which seems to be 
outside the pond, a nd is lik el y the handling referred to. 

At the Nepisiguit sub-hatchery, no field investigation was 
made, but f r om the c haracter of t he ps th olog ical material suomittea_, 
the presence of much or ga nic pollution seemed indicated. It'·- i._s . 
recommended th a t an investi gation be made a t t he corresponding'\period·, 
next season. \ 

' \ 
\ 

R. H. M'Ganipl~· 
\ 

' \ 
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Appendix No . '(' 

SALMON SCAL3 CH:SCKS 

(Fish cuiture) 

I n deterri1ining the age '.:.f f' ish from tl1e scales the winter 
bands are crn1nte d . But often there are other checks in the scales 
wh ich are sometir..1es difficult to distinguish from i"rinter bands. So 
fisl1 were subje c t e d to such th ings as fo od a nd temperature chang es, 
injury, loss cf a lurge nui.i1ber uf s cales etc . in order that the 
charac~ e ristic mar k i ngs on t he scales mi ght be studied. 

The fish used in t h ese exue1"iraents were parr and smolts· 
ab OU t 20 cm . i::i length . To produc e. food check s in the scales one 
fish wa s fed well for a couple Gf mr-nths and then it vms fed poorly 
for a sinilar leng th o:r tiri1e. Another fish was fed poorly for a 
few months and. then fed. 1.1 ell foT a month or more . One smol t in salt 
water was fed poorly for one year and then was well fed for four 
months. Three fish were starved to see how long they would live 
without food. They lived for eig ht months t hen became covered with 
fungus and soon afteT died. Also a fish was starved for cne month 
and then fed well for seveTol months. In a l l cases where :fish are 
well fed after being st a r ve<i or fed poorly the amount of food eaten 
per day shows a &:,r adual increase as if the stomach was returning 
slow l y to its nor 1:i18l size. In one case a fish was being fed four 
p ieces uf herTing a cla y arid then it was give n all it could eat. rt. 
took tnel ve p ieces i n the morning but c1 uring the day it brought up 
eight of these pieces thus showing that the st~nach could not yet 
held any more than it had been accuston:ed to. 

To p roduce tempeTature checks one fish was held at a tem-
per a ture around 10 °C. for t r.10 months and then transfer re c1 to a t em-
p era ture rang j_ng f'ro~rr 15°C. to ;J,O "C. ~ ii~1ilaTly two other fish were 
held at a high tempeT3 ·~ure and t h en transferred to a l ow temperature. 
These ~· i sh wer e YJe l l f er.:i at both tern.perature.s .. To produce an injury 
clrn ck the sea l es 8l1d s k in w s rA scro ped from an area on the side of 
the fish . 

A peculiar check i s ofte n formed in the scale by the scale 
being dislodged in t h e scale pocket . If the sca l e has been dis­
lod:?.; ed con sii:l. erab ly, then t be c ause of tlle check is apparent but 1 t 
would be p ;jss i b l e :L'or the sc a le to be mo~rnd a1xiut but remain in 
practically the sa D1e relation to the scale pocket . Then a check 
might be fonn.ed and t :1e caus e rHJt 9.P1rnrent . To se e if th i s is 
possib l e a fish wa s g ive:o;. et ~·1,sT and-in a c1efini t e ar'ea 10 scales 
·wer e re move C. and then p l a ced ba cl:: in the pockets a gain . In another 
area on the sa ·~:1e fis !~1 the sc91e .s were rubbed slight l y to loosen 
them saue wlrn t. crh is fj_sh i s s t ill b eing fed so tha t the scales will 
show some F-·;rowth af ter t~.1.e cpeY·ation . 

A. A. Blair. 
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Appendix No. 8 (Fish cuiture) 

REG ENE HA TI CJ\T OF c:~ALHON SCALES 

·:-vhen scales a r e removeo_ from the scale pocke ts new scales 
take their places. This i nves ti gation was undertaken to determine 
the time i t takes for regenera t ed scal es to reach the size of normal 
scales anc1 the number of ridges th ey have when t h i s size is reached. 

From four parr about 15 cm . in le ng th scales were removed 
from a sma ll a r ea near the dorsal fin . One fish was k illed e a ch 
succeeding week and it was found that the scal es were regenerated 
on the first fish i. e . dm~ing the first week . .'30 ten more parr 
about 10 cm. in l e ng th were scaled i n t h e same way and a fish re­
moved every two or three d_ays . Tllese have not yet been examined. 
Ano t her methc., d vva s used on a larg e pe.rr 20 cm . long . A definite 
p l ace was selected at the p oster i or end of a line of scales and the 
anterior scales in thi s line were picked out one every other day. 
The fish had to be g iven ether ea ch time to prevent the removal of 
other scales. 

A. A. Blair 
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Appendix No. 9 (Fish Culture) 

EFFECT OF FOOD AND TEMPERATURE ON T~ SCALE'-LENGTH 
FISH-I.I:;NGTH R:GLATIO:NSHIP IN SALMON 

Once the age of a fisb is determined it is often very desir­
able to know th e rat e of grrnv th of the fish, i.e. its si.ze at the 
end of e a ch winter of its life. Th is can be calculated from the 
scale gron th by a s s uming t .ha t fish g rorJt h is di r ectly proportional 
to sc a l e g ro 1:11 th. :Food and temperatu re a re two i mportant factors 
which affect the r ate of g rowth of f ish so experiraents were devised 
to t e st the effect of t l-1e se t Y.' o fac c_; c:r s ein the g rovvth of the fish 
and on the g rowth of the scales. 

At s temper ature a round. 8 °C . 0~1e lot (40 fish) of salmon 
fry was fed all they could eat while at the same temperature another 
lot was fed just enough to produce a measura ble amount of grow th. 
S imilarly at a ten1pe :rature around l6°C . one lot was well fed and 
anotl1er poorly fe d . ';.1 h is sarre procea.ure was repeated on larg e parr 
both in fres h and s alt water. These ex:;:e r i men ts we .re run for cine 
year and have just been comp l e ted s o the results are not yet avail­
a1Jle.,, Hc;}wever, the average l eng ths anC. a vera ge ·wei gl1ts of the fry 
show tha t the higl~-temperature, well-·fed f'ish (I?.O cm.

1
. 11. 6 gm.) 

g rev-v faster than che 10F-te .n1perature, wel l ·-fed fish (9.1 cm., 8.3 
gm.). Tho high-t empeTature , poorly-fed fis:h (7. 8 cm., 5.4 gm.) e rew 
somewhat bette r than t he low-t empe rature , poorly-fe d fish (7.5 cm .• , 
4 .4 gn:!. .). And of c ours e , t he w ell-fe'd fish g rew faster than the 
poorly--fed f i sh a t both hi gl: and l ow te :i~1pere. t u re s . The we 11-fed fish 
shorv a g rester varistion in sj_ze than do the poorly-fed fish. The 
effect c f such diff erential rates of fish g ro vrth on the g rowth of 
the s ca les was, of cours e , tlli.e pu:r pose uf the e xperLnent but the 
a_a t a are not ye t c omplete enougn to i nd icate this . 

A. A. Blair. 
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W.-.Ja.q~: An inver;tigation to Je te :..~r i_ :ne th ~~ c:1aract e:ds'~ i.cs of a ,small, easily 
studied, isola. ted po1·Y1.l.latio1.i of Atie:-itio S2.J.mon, of '.;he landlocked variety • . 
Inve§tigation: This study wc.s Lli t j_ : ~'.;ec~ in t h·3 P'J_tu1im of 1931, by Dr • .i.\~ G• Hunts­
man, and has been follo'1ed sine: ~ by ::~ E. Vi 'Gonigle, an( A • .A. Blair. 

In the autumn of 19?;:'., e.1 1 '.; :1E; s:pc,Y'Ta ing fich, ta1rnn in the traps by the De-
. partment of Fisheries, in 2~1d , z.11c~ : ··t i::'ho..:·:cook lnkes were tagged, and scale sam­
ples talrnn. Length aue. woigl;.: were c~ ~-:::io d·3terminede t;c.ch year, the salmon return­
ing to s:;;ia.vm ha:v<J been studied, c.n r1 ::: ce.: o s ':l.m:ples tak.:;n from the fish, and length 
and weight samples taken, ,:mt il lap, t ~regr, when only the spa.v-ming tagged fis h were 
so treated. This year (19~5), due to lo'.'v wat er, tLe salmon were not able to enter 
the spawning area. early enough, alld hence l'!O colle ction of data was possible, as 
the collecting ca.mp was not operated. 

However, all the scale r11aterial taJ:en to de.te has now been mounted (about 
67"'1 slides) and is ready to read, for the determination o.f ages. Some idea (preli­
minary) of the results of the scale study can bo obtained from the few scales that 
have been examined. In all cases, so far, the first ~rear's growth I~as been very 
poor, the growth ridges being quite close together. The second and third years 
show t~ie best growth. The winter bands are quite distinct and readi1y determined. 
:t!'irst spawning usually occurs after the third ~1ear. TJ1e scale absorption during 
spawning is fairl~1 considerable. It is so e~-ctensive that fish spawning for three 
or four consecutive yea1·s show ver~1 little growth, and no spawning marlrn after theil:• 
first spawning. In such cases, it is impossible to determine the age of t h e fish 
from the scales~ 

Other results, a1)art from the scale readings, may be summed as follows: 
Tagging Results: 
19~1---Tagging: males 74 

females :1.:55 (total 229) 
liJover Heard 
Captured by 

of Again 
anglers--1932 

1933 
1934 
1935 

(Less 5 reported also 
Fish Retu1•11ed to Spawn--- once 

twice 
thrice 

77 
8 

3 
unde::' 

"il 
19 

7 

lOocfa 

to Spawn)90 

10o% 

Iiengt.h .... ?!n .. <! \'/~J_ght..: So f a r as analyzed. the average length is 54. 2 ems.-, vd th the 
mode about 58.0 ems. The average weight is 3.8 lbs., v1ith a mode about 4.2.lbs. 
From the results of the 193'3 spawning , n.e f'ollo~.'ling relation was observed: · 
i1Iales---length (ems.)= 4.25 weight (lbs.)-'- rr,8.rr,; f emales---length (ems.)= 
5 weight (lbs.) + "i5. 
R.filLQLnIDend8.J; .. .i...9_g,§..: It is r e commended t ha t tllis stuc17 be carried on, and developed 
(to also include other species, if feasible) for the data will have a very important 
part in determining productivity of bodies of wat.::ir. '.L'his lalrn is one of the 
clos est to th8 A. B. s., and so ver~1 oonvenientJ.~1 locatod for such studies. 

A. A. Blair and R. H. M'Gonigle. 
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RJ:: TlffiJJ o::r GRII,SE \'.i'~WM SMDLTS MAllKED AT EAST APPVi: RI VEH , N.s. 

" 1~arly-run · salmon are c onsidered to be more desirable than 
l a te-run s a l mon an d the f i sh cultur a l departmect has endeavoured to 
pr op ag ate the youn1:; o:L earl:,r-run- sa lmon and est 13b lish them in rivers 
wh ich contain onl v l a te-run fish. There hes been no evidence that 
these f ish have e;er bee n es tablis hed a nd oonse ~ uently it was de­
cided t o select a r iver for a· definite e::peri111ent in an area where 
onlv late run f ish we re f cund. 

M In 193 2 , 25,000 enrly-run s a lmon fry f rom the Ro stigouche 
river were planted in th e "':jas t branch of App le river. Durill(~ ~.'' ay and 
June 1934, th e survivors from th ese Ger e tra pped e s sea ward miLrating 
smolts a nd the a di p ose fin ws s removec fron eac ~j srnolt .. 3,252 srnolts 
were thus rnark e d a nd li be1~ at ecI b e lo117 the trap. T~n e two branches of 
Apple river enter a com~on estua ry but none of the native smolts from 
the .·est bra nch i:·rnre t1arlrnd. Ttie oeJ·~a. vior c,f the Re sti~ ouche srnolts 
in go ing to sea a f' ter only two yeo rs in fresh v1 a ter differe d from 
that of th e Re stieouche f ish in their nat ive river where the~ are 
reported to rema in t h r e e or ;:r.,ore ye ars in th e r iver. 

It wa s expected t hat a t leas t some of tbe grilse from this 
mark ing wculd r e turn this p a st f a ll and con se ouentl :r f ish traps were 
inst a lled on t he ~as t and ,e st b r snches. During August, we ~ere in­
for~ed that marked s rilse ~ar e be inf t aken in the estu2ry along with 
unmarked fish but no sa l .mon had ent ered the f resh wa ter. Bv Aup~ust 
t he 30th a trap was inst :1lle d t o c atch the spe'm in;~i mi e: r ntion on the 
:Ce.st br~;;nch 8 nd b y r:ept. 11th a trap was p lace d in the . :est br <:>. nch. 

The streams were ex c epti ona lly low and up until Sept. 17th 
only t wo gr ilse , be, th nar ked f i sh , were taken in the "est branch 
tr 8. P a'!1d 6 unmar:rnd fish in the ·.>; st t:n=· nc:J trs.p . J3y October 2,:~ nd 
87 il1arked :-r ils e ~· e r e '., sl<:en in the -=:: e st br e. nch trap and although 162 
grilse- ~vere t ake n i n tl"le · .:est b Tanch tr ap not a single marked fish 
had e ntei, ed this tre:) . Af t e r this C'to. t e when mos t of the .. fi-sh were 
ripe t h ere was no further 'h orning ·\ indi c a ted by the captures. '""ost 
01, the r ipe f ish at t~·i is ti me we:r:; carrying mB ny sea-lice indicating 
tha t tliey trn d very recently come in from salt ':Ja te r. As we hc.ve 
pointed out in pr evious pa:pers, t he bie: h tides e nd the for!ll of the 
e stua ry a t Apple :~U ver t sncl to confus e the salrion and it 1."r ould 
ap p ea r the;t when sa l .:!:;,on ar ~ r i pe , it is the s 1)8 ~:o;ining urge re ther 
than thei r llcminx t cndenc~r •7l1 i oh deterrn.ines their behaviour. 

Of t h e 3,252 marked smolts th e return e s f;rilse ·,1as approxi­
mat e ly (includin;'.:.. tlh .. se t ake n by poachers) 156 fish or 5.lc;b. 'I'his 
nurn.ber of grils e rsturn i n.; and pa:ticular l ;.r the r e turn of man y fe­
male,~grilse is not in accordanc e -, ith the bel12viouI' of RestL-::ouche 
fish in the i r nat iv e strc&m . 

Up t o th i s p0in t in tl1e exper·Lr1ent the :-:;.est i f.: c.mc .he fr y 
p l an ted in ::a st li. p1·. 1e r i v er , to ci. at s :.c·1ine ·..: 11et f.1e:r ur not -c-bey wuuld 
retui n a s enrly- :c u n sa l~nun, slJ ow a belleviour s i c1ila r to t het of t he 
nativs :fis l1 of · est .c~p p l e r i ver. . .i:rntheJ:' c;_- not an y of th em a re 
stil:}_ at sea to r etu:dJ 8i' ter a t •;rn ' .r,3fJrS ,:,bsenc (> <=J S s:::::clv- run fish 
or ct h r=:n·wise Cf:l n be det c1·1ni n e d cnly' by fur t; :~ .. :;r ca.ptur o s .... 

H. c. White. 
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Appendix No . 1 2 (Fish Culture) 

RETURN,S FR0E '.::3AU'I OJ.·J TAGG:SD AT APPLI; RIV:~R, N. S. 

Valuable i nformation concerning the mi grations, growth etc. 
of fishes haE been obt a ined b y the tagg inf and libera ting of wild 
fish. I n pre7i a us t asgi n ; operati ons at Apple river we have shown 
the tendenc y of adul t salrc1on to rema in in certain pools and also the 
fa ct that the:r may return t o the sa me pool after a summers absence 
at sea. 

In 1934 fur t her tagg ings were n ade and 69 s a l '~on v11e re t agged. 
This past fall 7 retur n s fro i~ thj_s t ag~·ine; were taken in traps 
opere. ted on the -Sas t ana. '!est brc:1nches of the river. One return was 
recei v;ed f r om a drift net f is lrnrman and one from a poacher's net in 
the estuary . ':J:'h is ma t e s B tota l of 9 individuals or 13;L recaptures. 
Of the 7 fish r,;ihicl°L Teturned to the fresh WrJ_ t e r at App le River, 5 
1_;ve re t a ken in the Ea st bra nch where the~r had been tagge o ana. 2 which 
were tagged in the -Sast br 2nch were retaken in the 1/est brc1nch. 
Seven 0ut of 63 tagged gr ilse ~ere ret aken and 2 out of 6 older fish. 
This is a re turn from f;r il se markings of 11.. l;(~ a nd of. older fish 
33. 3%. :;vi c1en tly there is a heavier m.ort 8.l i t y from pr ea.at ors among 
the smaller s elm on . In di cations of this Y1ere very evident from the 
nu~ber of fi2h bearing f resh le si ons and old scars on their return 
from the s ea. Fish r e turning f or their second spa wninr~ had made, 
during the swnmer, an aveTage gain in lene th of 11. 2 ems. whereas one 
fish in f or its fourth sp::;rrning had .e1a de a r:_:ciin of only 2 ems. 

Of all the salmon tagg ed at Apple River only a sin~ le re­
capture ha s been re -9orte c1 e.t any di st i::nce from the riv er. Th is fish 
we s te.ken in July in a dri ~·t net a i'e1;o1 miles south west of r:t. John 
harb or . Th e returns fr ofl'l the AP}~ le r iver t 3g::: ings confirm other 
observ a tions indicatinc t he t Apple river f ish usually remain within 
a. fe•:r miles of the rive r mouth. 

H. C. ·:;,rhi te. 
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Appendi x No. l 3 

REARING "!'ROUT DJ FTi;R'l1 ILIZED WATER 

(Ii' i sh Culture) 

Q1)ject: Adv e nced f ingerling t rout are much mor e desirab le for stock­
"1ng-·waters t han fr y , but to. rear trout t o an advanced finger ling 
stage on 9.n art i fic i a l d.ie t is c ost ly. T'he object of' th i s experiment 
was t0 dei:;erm i 1rn what success 0oul d b e attaL1ec. by rear ing the se fish 
upon natura l foods produced by fe rtilizing water in still-water ponds 
i . e. rearing these fish wi th little or no cost for f ood . 
Procedure: Hater ( 20 cu.1n .) i n three exper i ment a l concrete t a nks was 
Yerti ll'ze .. o w::th l'.1.erring mea l or 11white f i sh 71 meal at a conc entrat ion 
of 1 36 gms . p r3r cu .m. One pond , Al , was fert ilize d on May 7 with 
herring meal , t~e other two , A2 a nd A3 , on May 27, A2 with "white 
fish;: meal, A3 wit :u her:cinc; meal. Tr out fry were intr oduced into 
these :;:ioncls on June 18 , 1 00 i n A3 , 200 in A2 a nd 300 in Al. The 
fish were removed from the ponds on September 9, IO and 1 2 . Netting 
was pl ac ed over t h e ponds t o pre v en t depredation by birds, particu­
larly k ingf ishe rs. 
Res ult s : 
Pona:--·- Al .A2 A3 
I nit ial number - ·----3o:c:r·---·---··-----------2-00··-·--·------ 100 ___ _ 

Final m:m1ber 16 1.10 56 
% surv i val 5.3 55 56 
Total initi a l wei ght 57 gm. 38 gm . 19 gm . 
Tota l final w e:ilght 73 ; i 513 . 5 ·, 1 4 79 n 
~·otal ga in l.6 11 475. 5rr 460 17 

Initial a v e r age !!'reight 0. 2;1 0. 2 11 0.2 11 

Final av eTage ·wei ght 4.6 11 (0.l6oz .) 4 .7 11 (0.17oz.) 8.6~'(0.3oz.) 
Av erage increas e 4 .4 4 .5 8.4 
.Average i n iti al l ength 2 . 8 cm. 2 .8 cr.1 . 2.8 cm. 
Average final length 7.6 11 ( 2 . 6tn .) 7.4 ·11 ( 2 .5in.) 8.9 ri( 3 .5in~ 
Averag e increase 4 . 8 11 4.6 n 6.1 '1 

T'lie ca use of t lle high mortal i ty i n l)Ond Al was due pr inc i­
p:3. J. l y to ~J: 101~1 cUss ol ve c1 01l:y€; en con tent, cause c1 by the s udden death 
a n d decay of a larger alga 1 g r owt 11 experience c1 in t h i s pond than in 
the others. These results i ndica te that t he araount of ferti li zer 
utilize d i s on the borderline of v'lha t c an be safe l y added t o still 
water cont a ining trout. 
Future Pl ans : Tt i s p l anned that the exi:;er i rn.en t •.:vi ll be r epeated 
~ifTth so-me\;~116-t smaller conce11t r at. ions Of fert j_ l i zer in order to de­
ter ~nine the quan tity that ca n b~ usecl with n o Ci.anger to trout. rt 
is a lso ant ic i pated that ex 1:e riments Y!i ll be carr i ecl out to f ind t h e 
maximwn l ead of f ish tlx=i. t c2 n be earr ied. per unit v olwne o f water 
and sti~.l permit a goocl .surv ival an d gr ovvt h rate . 

M. W. Smith. 
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OB.S-.~~:::VATI UF.C.3 U?OH FLO OD:SD AICA,S 

is ; .· _ 
Th e object of creating f l ooded areas Ato Aprov1de h ab i tats in 

wh1.ch tr out 1:ud saln on ( ou h er fish if des ir2b l e) can. be r e ared fr om 
the fn 7 to t he adv ;:.ai ce :::1 r i nr;. er· ling st ag e, suit ab l e for st ocking pur ­
T)Ose s , 

0 

awny .i'.'rrn1~ pred a tory fish a n cl in wet t ers ~:!h i ch ccnt a in a plen­
tiful supnlv of natura i f oods , t ile pro j_ uction of wh ich is stimulat e d 
by t }1e f ert j_ li ZS I' S der i. VG cl f I'O !:l t l1e decunp o s it i \Jll ::;,f submer ged Vege ­
t ~ t ion . In e f l ooded area v11l1er e s l arge amount of v egetation h a s . 
b een f' loode c a nd t llGre is e s r:call i'lo1: · .-:;f r;ot er , hif)l ten peratur es 
and l ow dissolvee oxvgen c ont~ nts ar e lia ble to be experienced , a l­
though as such pon cl.s 21g e and the a m. oun t of dec orn.posJ. t ion decreases 
suitable con diti on s mi "'.:bt be expec t ed to d ev e l op. On th.e oth er hand , 
i f t h e f low of ws t er iS' la:· ;s e nut,ri<C.~nt rw.t erials will be leached out 
of the pond a :.1d , as a r es ult, the p~co duc:ti on c f fish foo d is prone to 
be small . Cont i nueo obssr,' atior;s are nece ss ar y t o es t ab lish crit ertia 
wh i ch may be us ed in s e le cting sites for f l ooded ar ea s in wh ich the 
des ir ed ba l a nce bet•;;1een t irn f.av our ai:: le .::ind unfav oura ble factors Y1 ill 
be real i zed in t he shortest ti me poss i b l e . 

,~3 t. Andrews, F . B . --- >oo.s2 Pasture pond (0.1 acre) --.. -----·-·--oFr3ei~-,~·a·fio_n_s_ :,; ei:::e-- - - -~~ iit l nu ecC-To1:.- t11e .. "88-c-E;nd-ye ar . 1r he wa ter 
wa s clea r er a nd h sd s soFJe 1.':ba t higher av e ro.gs temper ature and dis ­
s olv ed cxygen c.Jntent t .i. ,11 11 i n 19 34 . ·T.Y•rn ver, Jurin.~: Jul y an~1 Augus t 
the o :\.·ygen ::;en.t ent < ·:·; i nsu:f :C ic j_ ent ~;o support tr c.ut fr y . In Oc t ober 
the ponc1 bec ame s ll11ost en t ir :; l y dry . F i r.:; ~~ f o ods , pa rticula rly chiro­
noni d l a rY ae , Yier e ) l e~1t i ~' u l. It 1. s i n t en6e C:: t ha t ob servat i ons will 
b e c a rrie d on i ~ or~er to s ecu r e ds t a u p on t h e t i~e necessa r y for a 
pond Of this cl1Dra c t er ( n S lC& J.l YOlU.i~ i.8 of 1.'i'S.ter in r e lati •_n to the 
amount o:f decoE: po sa ble or gr.:::. ic l~12 t 3ri o l) to estab l ish and mainta in 8 
g ood oxy.::: e n supp l y . 

St . .John , l\~ . 3 . --- '.:; t cph eGson 1 s brook pond (e pp r ox irn.a t e l y l7 acres) 
·----- .. · · ·- ·o-'b~:ie· rv-c1t"T6n .. :s· h·i~ve·--·3T30 . ~6 e8-ii · -·r_;·~iitTi:mec1·i:1r;·0n .... t .h1_s ___ p.onct 1'or -tlle 
second ye ar . On Jct ·::ber 5, 1934:- , 5 , 554, advanced t rout fin g e rli ng s 
1\lers intr ·:::duced i nt ·:.: the r:oncl. On _ ay 1 6 a nci. 17, 1935, t h e pond was 
dra i ne d and 504 surviving l':i. s il re x!..oYed., a mrv ival of 9 . 3 pe r ce nt . 
Thf; se fi sh hsd incr2c;3!?. '., en t he av e r 2g e one inch in l enr': th . Lime wa s 
added to the st r·::;am ot t Ji s t L'J.e t.o L al<.:e · sure tl13 t no tr out r ema ined . 
Th i s prsvea an e f fe c t iv.::: , b :J.t ~- e. 1:::-:t:ff sev e r ,-:; , tTeat cent as oui te a 
number .:S fish 1K~r ~:: :ill e cl. (The op:::ce tior:..s on :··sy l G and ·'17 were 
carr ied uut by ~)r . ,:, ;:· ~ .t e in~.) On J u l y 5 , 1935 , 15, 000 trout f ry were 
p l sntecl . On Oct ob er oi m Ci 29, 1 <)3 3 , ol1ly tlir e e speci Gen s we r e se­
curec'l 11hen the pond :;1 n s dr ;:::ined . The ro,sults a r e not surpr:Lsing when 
t he c.onO.iti ons fOl.lrtO i n th 8 ron. D duriLg the summer are t o.·:rnn i n to 
consicler etioE . Ii:.lr i n~-. the ·:.B r: :. v·1eat he.r the surI's c e 1·1ater ·;1.h i c l1 c on­
ta ined sufi'ic i e:it o~~.'' ::. en for tr~mt gro•?J t h had s hig h te n~perature , 
W]]ile the b cttom Y/3 t ". J.' , a ltb O i.l :'~; ll coo l en01.v~; h , 11ad. a poor su p•:i l y c f 
dissolved oxyc;e l1 . · '' 1en th e pond ' ' 8 S ::J. r e i i18C. nm October a slt.TlJr isi ng ly 
l a r ge popu l a ti Dn c..: f ~,:t i :k l s bs d: ~3 , ta c1:· o l e s a ncl aoua tic ins ec ts wa s 
found . ii.n incUcat i on of' the p os ::c ~L b le-t rou t prod~cti on Vlhen conditio ns 
become s 1J.it ai:J l e f:..ir t rwse fish >;:'OiJ.1 6 a ppea r to be g iven by the 'll ery 
l a r ge n umber r::, f s tic }~ l e be. Ck s . Cossrvat i on s sh vUld be continued . i:r.. 
t he pond . The pl ontin~ of trcut f r v should be c ontinue d in order to 
corre l a t e tlrn phys i c a l c:tT1 d. c he rriic a l · eon('~:L ti ans of' t he we. t e r P i t h trout 
surviv a l an d growt h 8. [3 tlH:; pone a g es . . ,~xt ·::rn si Y e p l anting s a1~ e , of 
C t ... ur-se, n ot nec ,~s sary . :;:'.:'ii::, 8.T(')e sh oul d 1Je kept flou c1e d c~o as t o 
promote t he c1ecomp osi t i on uf the a bunC::ant orga nic ma tor i a l s . 
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Kentville, lL ·:;: . :-~.utton's, Bishop ' ·:> bro0::: and Cold brook ponds .. 
--· ·· -·-·· ·~ ·· ··-··-·cffi ... "J.\i.1Y .. T~r· ·ai1a: -zo-, .. T J'S5·, - ·ohseYiiatTcfr1·s· '\:;rer;·e· frii'_icfo-iTi)··ori"·-::mtTon 1 s 
pond, anc! at pro pusee p one. s it es on S ish c p 1 s trnd Co ld brooks. 
Sutton's p ond was st 0ck e d ~ith tro ut fry in the s nring . Ob served con­
d.i tions o f trre "13 ter in t11is pond 1•;0'; U ·: favo1J_T'c1 ble .for trout. on Ho·­
vembe r 1, in co~pany ~ it h Jr ~ Leim, 3 i shGp 1 s and Cold brooks we re 
a ca in vi s ited_. It was found ·::;hat a da!'tl two. t) esn c c.nstructe 5 on t 10ie 
site at J i !:;. hop ' s brook under t h e susp ice s of the Ee ntville b:rr-< nch of 
t he Nova Scot la Fis h and G~ne ~ro te ciiv e Assoc i s ti Gfi , a nd that trout 
had b een i ntroduce d . :;8'C8r condi t i ::.·ns wer<:: :::1uit a ble for trout at 
that tii·le . Fe rsrm l ~~;:; are :~cJt a-railao l e frot:.i the p lanting of fish in 
e i ther cf t lle <)to~.~e 9onds. It Ls pl>:>nn ei tha t observat ions wi ll be 
co ntinue d '.'.' 1.1enev eI' T"HJsc: i b l e . 

T7ittenburg , N. ::: . --- itt enbur g pond. 
- --·-·· .. -- ·---·-.. ·-·v11cre]~--·-:El·.--i:-e-·- · 8Ti's'~:iTc.-es-' " o i'"'~tife--·1n.-s""';:l cult ur e b r 8 11 c h 0 f the De p G rt -
ment of Fi~1e rie s e nond ha s been crea t ed by r spairing a n old dam snd 
flooding a previ 1:w:; ; ,till-pone~ site. 'or~,= hus be e n clone on this pone 
duTing the la s t s esson b y Jy_,t11 t :.--ie ~. :.1 riter and Dr . A. r~1 . Leirn . During 
the summe r months ll i r)1 t er:.pers :~.Llre s a nd lov1 oxy~,je n values made the 
pond ·pater s.ppa r (?.n t l y u nsuitc, i;l.3 for trout. On Nov::::mi)er 3, beiwever, 
it ','.>a s found tllat t~.ie ··;a t e r c oLtein.ee a g ood ox y ge n content, due pre­
s~1mabl y to t r~ e l ar ger f lop of V.'s t er th:::"ough tl'ie pond . No fis h have 
yet been p l anted. in this pond . Ls with t t;_e c_; ther floodec1 areas it is 
J:10ped t h2,t observati o n::; c 2n be carried on dUJ:'ing t <1e coming season. 

Fores t City, N. ~ -
---·--.,··--· .. ·--Tiie--1~]:--Tfer an J Dr. Le i P1 , at t he r e oue .st o f the J'ore st city 
branc h of the New Jrtmsi:;ic lc _; ;ii sl.1 an d_ Ga me J?rotc;c tive Ass oc iation in­
spected a pr op o sed. pond site en a broo l:;: 1'lo 1.7ing into Grand l ake . The 
proposed dar1

: would fo rrJ e, lon1~; still-W r:'. ter r c:-1 ther than t he customary 
pono_. It is the a:Lm of the peop l e invo lved to r e ar salnon. 

M. Ff. Smith. 
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Append i x l·Jo . 1 5 (Fish Culture ) 

COJ?Y=:H SULP1~TAT-~ AND T:::r: E RLDICATION Qj:_i' PR'~DATO?..Y FIE;H I N J_,AF~~s 

Object: l !ost of o~r l akes h a ve been heav ily fished fo r trout . The 
Ye.iT16v-8l of t he tro0_t 1·ws !·· en-ii tted t h e ot i:i er mem.bsrs of t h e fish 
DOl)U18tisn to inc Tease . "::'l1 i s conditj_on makes it difficul t , or i n:t­
i) :_,ssible, to successfull y s·\:oc\: such 1w. ters with t ~:' out fry. Ti:Lis is 
parti c ~~tl 9r ly true r her e t 11e i)opulc-ition of fish i s dom.in2ted b7 ye llow 
or white perch , or b ot h . The objec t of this . expe~ iment is to ersd i­
c s te t h ese pre~a tory f ish s o t hat p l anti ng with f r y will prov e more 
Sl1 CC""''c:f1 1 l -l·i- J. S nraf"c, --. 0 1).LP to .,1° 0 -"' ---,u nl_l_8_I_.;·e·-:;7-e-::~~---·~c., ~·1· 'oJ e for 
• -1. , C•C>c> -'- • u _, i·' · -•J . . _,J. n, . ..:; , • , ,_, J_ l ,Y ' "· , \ ·.L J. '--' <-<•-~· .. ' --

stockin,:; p·J_rposos d'_le t c t i·1'.:' t ::."cub le ancJ the 1:: res ent expense of 
re::ninc then -~o tho a c1 va1lce c1 fi ni;cr- ling stag e . 
Proc edL.~Te: In th i s e :>:re ~: i F:s cit , nh i c]·; is b e inc_. carrj_ 0~ ·'.~ out by the 
lJ8Y,-8·i;;-f!i1ent !Bf Fj_sh eries, cop:r.ler std p'na t e ( 3 . 06 p . p . m.) was adde d to 
I-~~e· J es~ c (~ ~ ~cr· 00 1 ~~-a Cc ot· 1" a on "U" USt ~ 1 9 ~~ .J Ct 1\.. •. Q '.J J: t_/ l A './ 1=1 ) ) J, ! .._i \t .. ;_; . l,,. -1. ) I~ c") I 0 ' . ~ t_) ..J... • 

Results: T'ne procedunJ rras effective i n ki lling prr:w ti ca lly the 
e-·11l-r:r·8--fLsh popul a t i on , a s ~-.1e ll a s the inver t ebrate ani mal life a nd 
plant l ife . In 193~) obse1°v ci ti ons h:S°'7 8 been made in e3r l y t'.Lay and 
earl ~:: :·-: over1ber to det e .cmine i f ·t J:1e copper st i 11 r cusined i n the 
waters and i f the aquatic life Das r e t ur n i ng . I n Ma y the plankton 
wa s very poor, s.ncl , E• l t houg h t ~1e s UT fac e cont a ined only trace,s of 
copper, the bottog wa ters ~ere st ill unsuit 2 bl e for trout fry, as 
shown from cert a j_n t Gsts ma de at the ti me . Pl ankton samn l es t ake n 
by .meJJbe r s of the Yarn ou t h /tat che r y staff sll..::iF ed t hat the p'.tankton 
re r·1a ined. poor d llJ.'i ng t he surnmer . In Novembe r a g ood zooplFrnkton 
crop was f'ouncl, but the rn1:i.·nber Gf species present ·vrn s small . ~7a ter 

samples fo r c opper, t aken at tlla t t i me , have n c.t ye t been analysed . 
Future Pl an s and Feco~iendations : Observa tions ~ ill be continuea at 
r s_"k-e Je_s_s_e--(is·--(){fen· --9 s · -c;-j)·;)·6·: -turi:Ct y pe Tmi ts . Anothe r investig ations 
s hou l d l;e made in the earl ~_r spr i ng to deterr.n ine t ll e sui t at- ili ty of 
the wa t ers for frv befo re any plan ting is made , 8 l t hou~h the tbser­
vati cns made this fall i ndica te t hs t conditions ma y 3 l re2dy be 
suit Rb l e . To det e. rrr1_ine t l:1 e effic r' CY ;:f thi s e =~perL1en~ the l a ke 
sh uu l a be c l ose e t o fishing af t er i t i s st ccked, or r i ~or ou s ly 
patroll ed i c r~ rder t c ascer t oi n l.he number of fish caui~:ht , and then, 
after t h ree or four yeers , it shou ld be tr ee ted ag ain r 1 itb cc>ppe r 
s u l phate s o t ;·!a t accurate da t e. could be obtained upon the survival 
and g rowt h of t rout un der these condi tions . 

11 ·~ . ~7 . Smith . 
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Appendix No . l 6 
A .S TUDY OF TI-r~ "~~ J;l, , Ali"GUI LLA !:WSTRATA 

(Fi sh Cult ur e ) 

Obj ect : It i s the u l t i 1Tia t e aLL of t !18s e invest i g ations t o det e r mine 
Tiie-~sTatu s of t he eel as P .li1e2iber of ou r f r e s h - water cornmuni ti es . 
Th e eel i s i.1sw.-1lly ccns i dc" r e d a p r eda t o r, as we l l as a competi tor , 
fish , but t o ~hat e~tent i t deserves t h i s r eput a ti on i s not we ll 
known . The ee l i s ~efinit~l y a d rain upon our l ak e s and s t re ams 
sinc e it mi grutcs to sea e.nd t c:lk es fror.r.1 tlrn food - c yc l e of uur f r e sh­
wat erEi the or.r:.:; an i c 21a tt er c 011ta i ned i n its body . our kn ow l edg e as 
to r101? g rei:it 1~lli s dr:J i n ma 7 b c is at pre sent fragme nt ary . I n g ener a l 
i t me y be said t h~1t a study of tbe ee l, as ~·e ll as (_, ther non- game 
:fresll- rn:Ycer f i sh , i e essentit1l for 2 lJ:-::-;:::;pcic understanding of t he pro ­
duct i vitv of our w0ters . As a s tar t on t~ese i nvest i g2 t i o ns the foo d 
of the ee l and the extent of t h e s eawar d mi [ rat ion a re being s tud i ed . 
? roc ecJ.ure : - :e l s ne. r e captur ed. by ha11a.- lines end s e t - l i ne s . Al l of 
tTLe·-·:r:rs1iT n g up tu d;3 t e has becG don e i n t he e v e ning . A t rap vva s 
constru.ct e d on t lie ·:-ut l et :Cro I~l t~l.e Cl1a 1n.coolc lal:ce s , New BTun swick . 
Result s : Kost of t he ee l s captured GD the lines (f rom 7 : 00 to 11: 00 
'.iT~]·.~~-:1--conte i ned n o f'ci ocl j_n the ir stomachs . Dl.gest ed r ema i n s i n the 
i ntest i ne i !.:.c:i catecl t :; ::.~t the ms i orit •r fe C onl v l ate a t n i.o:ht . ,Such 
fo o d as Bas f ound con ::::- isted pr i nc i pa l l y of srn.~ ll f ish ( s t i ckl eb a cl<:: s ) 
a nd i ns e c t l arva e . 

Un i' ortunet e l y the tr:=ip c0u l d no t be s uccessfully ma i n t a i ne d 
in the Ct! amcook cutlet d ue to t he c l oggint:; of t h e fence P ith leav e s 
whenev er ther e '.-:.' ar::1 a .h.eav y r u sh of wo t eT . Th e fJmount of w2 t er ·flow ­
i ng in t he s t r e am f l u c tua t ed g r eat l y as tl·le g ate s a t t he l a k e were 
opened a n d clo sed in or6.er to run a sa1'1- rn i ll. I:rowev er some 250 eel s 
were tal\:en j_n t he trap . I t :Ls plenned t o de t e rmi ne t h e l eng t h, 
we i gr1t, sex and ace , H' p1)SS i b l r:; , cf these fis h . 
~~.::i-t t~~~ ~~'.31~_ : If t 1:·:C3 ~Je:rmit s i t i s p l ;:rn ne d to capture e e l s a t 
v~1r~ :~u~ _ t ~ ;::1 is tli.~:::. ug/rnt~t tI1~ qay S SJ _a s t c: de t e:cmi ne more defin~ t e ly 
tne 1.l. )-' r- 1nC:.J. lXt l f e eo1n ~~~ p·Jri oo.s . ~:;1 nc e t he t ra p cann.::; t b e sat isfa c-
t o::: ily ma inta i ned i n the C~La::~c cok cu t l e t , i t i s r eco!Jn e n ded t ha t the 
f i e l d of cpe :ca ti '-~·n s be sh if t ed , p oss i b l y t o Whea t on ' s l ake . 

M. W. Smit h . 
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Object: From t he 1 i mnologi ca l i nvesti g a tions carried out i n Gib son 
Take-··-rn 19 30 > 19 3 1 nn d 1932, it WE\~; f C unrJ chat the hor izontal d.i s ­
tr ibuti on of the zoc;p l c:t nktorr •:-s. s v ery j_ri egulcir . It is irnport a nt to 
asc erta in the ext .:=rn t of t h i s in.· e gule :r i ty i n Em.ell l a1ces as Gibson , 
particulc1r l y for inve st i gation s a i me ( at ut il:~zing the plankton crop 
as one of' the indicatorr; of t ::ce p:ccduct i v it y of the ':Caters" 

The samples collecte d during the abov e yesrs ~ere unfortuna­
tely destroyed befo r e they c:oul(i be c.omplete l v e=··~aE1ined. . It was not 
dete rmi ned \'i[1eth er tl1e p lanJ~ton ts cis a ···1h ole f luc tua t ed in nu;11bers 
frm:~ place to p l ace , ·:_;r •.·r ~u.:: t1 ·;.e·:· onl y c ert ,·dn S}Jecie:::. \Vere mor e plen­
tiful a t one st ri. tj_on tl1sn nt ~m c.ther . ':t1 hw3 c:; ssrie ~: of scu'lp l es were 
taken th i s last sur;:Dner to ''lete~:·:.1ine the po int. 
J>J.o~ edu._r.~~: As bef or c~, fi f t c~ en minute lrnri zeintel haul s we re made i.n i th 
a number 5 p lanl<:ton net at t hree st r:i. tions . To determi ne how c ompe.r ­
able the pl ankton hauls t oken in this ma nner were with each other , a 
number '~ f lleu l s •.:·ere se c 1,ired one imn:e·~~j_a tely af t er the othel" at the 
same sta-cion . It is ree. li zed tt12t these p l ankton s aI!lp l es do not g ive 
abs olute 0ua:ititative dat a b ut onl;:;r comparative . 
D_~:_~u~~Ei_ : The irEeg ulerit y of the h orj_ z ont ul O.i stributi c. n ''.? as once 
aga in note d . Ti n e bas n ot permit ted s n analys is of the sw1ple s , so 
addit i onal data are not avail2b l e a t t~ is tiie . 

u . ·r . Smith. . 
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.b. SUT\V~Y OF ;01ri:r:.. OF ff·~·:E~:, AFu G?il-1. l \D l~ANM~ F;LL.ND:~ , N::; B~·: u:i.rs · 1r c-~ 

Ob j ect : At t h e rec~est of i n t erest Gd resiBents en Deer i s l and and 
c-r--t1m Gr er_cJ '· a na n · ora1}ch of t i.1e l\Tew 3 runswick Fi s h and Game Prot e c -
tiv e Ass oc i s. t i on six pends , ·th ree on ea ch i sl and, 1 .. '1ere surv ey ed f r em 
t he n o i nt of view cf stoc k i n~ t he se ~sters wi th t r 0u t . 
Re s u it s : 1}:' e r i .s ls n cJ - - B i ~;;·; I.it t 1 e a rid ~1 opp e r ponds . Vay 1 3 and 
Juii·e-·-5-,- 19 35 . 

Temper a tu re r e cords i nd. ic ate that t he wa t ers uf ~=\ i g and 
Li ttle ponds proba-,J l ~r become ci efinite l y s t r a tif i e d clur i nc the .sumrn.er , 
1.rnc1 , s ince the bot t u1 is c om:o o se ~J of or f:an i c ooze and t llere i s abun­
dant pl <rnt::tc.n to decay , tbc.t th e •;w ters (;e l ow t he therrc.ocl i ne (h ypo ­
limn:io n) l ose more or les~~ :.::;o rn.p l ete l y t he i r diss0 l v e d oxyg en . 'I'he 
oxyg en records c or r obo:r a t e th is 1.' i ev1 • · The o.i i"ilinut i ,·) n of cxyg en in 
t be hypo l i !J.n i on i s probab l y c:'. uicker and rr:.ore c omp l e t e i n Little tha n 
i n .J i c pond , du e t o t he l a r ger v o l ume o f wa t er i n t he l a tt er. Hoppe r 
p ond., 6-ue ~c i t s shallo1-me s :::; a ~:cd ab und ant submerged r o :::.i t e d ao ua tic 
v ege t a tion , p:robab l :r has p l enty of uxyge n t ll rough c:,. u t the s ummer, but 
on t h e other hand mig~t b e come o u1 ~e wa rm. Jish food B8 s f oun d 
pi enti f ul in a ll th r~e nonds . Small tr cu t ~ ere n0t e d i n t h e outle t 
f r o2 3 i ~ a nd ~opper ponds , but l itt l e was dete r mi ned of the fi sh 
li fe of t he po n ds a s a Tih ol e . 

Gra nd : ·anan is l an d --- : ~ill er , ;J r s dford Cove and :;;e l Bro ok 
pond s . October11, 1935 . 

There were i n -:ticat ions t hat t 11e v:e t ers i n ci r a df )rd c cv e pond 
woul d bec cme st :::'a tified ar:c~ that the hypo l imni on wo ul d be poor in 
oxyge n du r i ng the surnmer . :?hysical eri~1 chemi cs l conditions i n the 
other t wo ponds woul1j p robab l y Tr:;na in suitabl e for t r out thr cughout 
t he y eDr , a l thow;h sumrner o·os ervations a~L" e n e eded f e r corr obo ra tion . 
~e l Brook po n d c on t ained a g oo a. pl ankt un c rop , but it ''as su rprising 
t o f i nd t hat t here was pract i call y n o p l ankton i n Miller a n d Br a dford 
Cov e ponds . Brad.fo rd Cov e po nd is re 1:.cr t e d t o c o n t a i n no f ish ; nor~e 
1:11er e no t ed . l'= illif i sh ·,;\•e r e found i n }j _ll e r p0n d . It wa s r e porte d 
t ha t soI'1e t rout a r e cat·";h t eocb yea r i n :0el :Sroo k pon d . 

?u!_~F-~ _ _l'_la~y ____ ~_r~~-]:l~-~.s?~~:~!~---~~.:\.~!1s : Deer i s l a n d . -- - S inc e the te~pera-
t u r e and oxygen C\.mdi t i ons i n Lit t l e pond probab l y b ec ome quit e un­
su i t a ;Jl e fo r t r out, i t is r eoomff'.e nde d tha t n u p l anti ng be ma de there . 
A moder ate r; l a r:ting ::;f brook trout in t he .B i g - Hopper pond s yst err;. 
woul d be wort~ wh i l e s i nce ccn s iderat l e infor mati on has a lready b een 
obt a i n ed for t a e s e wa t ers , s ince the wate r s ar e en t h e lJ'..:irder - JHne of 
suit ab ilit 3r for trout, s i nce the wnte r s r epres ,::; nt c::;nd i t i -:m s tha t 
prob a~J ly atte i n jn men.y smGl l l al<::es o f t he mari times , end s ince th e 
ponds a r e qu ite acc ess it. l e f'or fur t h er ob s e r v a tions . I f' tr out ar e 
p l ant e d in th i s s ys t er:. , it i s rec '.:JJ1-nende6 tha t ac1di t ir.::na l data be 
sec ~J.r ed upc::m the t e r~.Tierature- oxy.?;c::n co n cli ti ons of the waters , par ­
t icular l y du rin _s Ju l '' c1 r Au.gus t, e:'.-:'.J tl1 1.<t i)e rsons resi dent upon the 
i s1 snd be .g ,::; '<~ed t'.J k:ecq:, rec1~od s o f ar~y t rout t ha t mi gh t be tako n . 

Grand Le.ne r:. i s l :i. nc1 . --- .3e:fore recomr1e ndat ions c r.; u l d be ma d e 
fo r s t ock i n , t 11e Grand i 'lan sn i f3l nnc1 ponds , i t c;rou l d seem t :1a t add i ­
t i ona l i nfor ma t i on i s rec:ui red conc ,.::.LT1ing the s urrmer c on d i t ion s . The 
peculi ar pl ankton si tua tion found i n Bred.ford Cov e and L i lle r ponds 
shou ld be i nvest i r:; a t ed further as be i ng of bo th sci en tific and - pr a c ­
t ica l i nterest . I f t he S'carci t y of p l ankton nersist s at other sea ­
son~ i n l~ i ll er pond, thi s body c f wai er wou ld~prov ide a ~ ood cpp~r­
t um.ty for a p r a cti cal applicat i on of our s tu:Ji es on fert i l izi n ~ wa ter 

b . . # . 

A . H. I_,e i n:i , RUI. M' Gon i g l e and M. w.smi th 
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BIOLOGICAL SURVEY OF TH::~ MAGAGUADAVIC RIVER SYSTFX 

Purpose: To explore the s al mon pot8:nti al it j_es of' the river syst em. 
Iriv_~-~Tga!1-_sm _ : The main body of the stream fo r a bout fifteen miles, 
e.t about the mi .~1dle of its cour sei and ceTt a:n of the more accessible 
tributaries were explcred . Sampl es of' the bottom f a una; and of the 
fish fauna, were se c ure d . The character of the bottom, with special 
reference to g r avel beds for spawning were also observed. 

It 111s.s thought t hE\ t ample spa1.:ming ereas f" or salmon were 
discovered in the pa~t i nvestigated, whi ~e t wo of ·the tributaries 
would make exce.llen t sa lrnon st reams due "'.:;o t he rich food supply, as 
well as the characJcer o:f the bottom and. wat er-flow. 

The presence of b l ack bass in the main stream however, was 
felt to be a factor which nould hinder the proper development of 
this stream as a salmon ~iver. 

The capture in the loc al sar dine weirs of the sea-stage of 
the salmon was a further factor, which might be a deterrent in 
attempting to develop salmon in any ri ve r tributary to Passamaquoddy 
Bay, because a sea f ishe1°y, such as occurs on other New Brunswick 
rivers might be stimulated, vJith the resultant friction between the 
various interests. 
Becommendations: It is recommended that similar (more complete 
whe-i:ieve·:r··c; ir cums ta noes perrn.i t) su:rveys as this be made whenever or 
wherever practical, to provide accurate data upon V'lhich to base 
advice for developing the rescurces of such bodies of water, which 
requests are being constantl y r e ceivedo 

Nr.w.smith and R.H. M'Gonigle. 
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Appendi c No .2 O (Fish Culture) 

CHAMCOOK LAK~ Il\fVS .STIGATTONS 

I. Trans pl a nti ng LDlrn Ut opia smelt into Chamcook lake. 
--------.. -·rl--na:-5··oe·en--r01.i'iiCf .. th at-·"s 1nel t--:re·i)r 8"88 nt-- t1ie-·ma in food for sal-
mon and togue in Fj_rst Cham.cook!. l ake . As smelt is extremely abundant 
i n Lal.;:e Utopi9., it was suc·gested thBt in the spring of 1935 some . 
quantity of smelt eggs sr10 1.J.l c1 be tr an splanted f r om th e re into Chamcook 
l alrn i n order to i ncreas e food suppl y f'or gamr:i fi s h. on the 24th of 
May about 200,000 naturc:tlly spawned eggs vrnre collected in Lake Utopia 
tr i butaries and a f' e'N tlVJl.lSand Yrn r e ar t if i ei ally fert ili zed , trans­
ported i nto a ,s . \::1 . tr i but. a:cy of Fir st Chamcook ana_ p lac ed. apparently 
under simi l ar conditions as they were co llect e d. 
31st of May eggs were examine d an d foun d tha t they are developing 
normally . r./lErny movj_ng embryos we r e observeC: . • 
6-t;h of June a!)out half of the egc, s 't'iere hatche d. 
1 2th of June al l eg gs were hatched and only an i ns i gnificant propor­
tion (probab l y not rr.ore than it was 'Hhe n eggs we re collected) were 
found dead . 

T.f the introduct ion i s successful , the f ollowing distinction 
of Cho.<11cook l al\:.e smelt fr om Lake Utopia smelt c an be made~ 

a ) breeding s3ason o:f me c1 iur11 size Chamcook sme lt is the middle of 
March , t J1e breeding se ar~on o f same size v ari ety fror,1 Lake Utop i a is 
the middl e of I·1ay . 

b) during tbe spaviining peri od the head and sides of Uto p ia smelt, 
especi3lly in breedi ng rrwle s , a r e c overed by sma ll 7vh i te epithelial 
tubercles , ;;::11 i ch are ins i r nif i cant i n native f i sh of Chamcook lake. 

As tl1ere is 9 l en t7 of food for smelt in Chamcook l ake it is 
suggested that fur tl.l er expeTi rnent s i n l arger s e a l e s hould be carried 
on in the spring cf 1936 . 

II "._ .. FeE!~:.~E-g_};~_~12_i t.~-~f__Q_~~mc~~.k 1§1_!~_!.i sh . 
A l arge TI.lUilber of different spec i es of fish were collected 

dur i ng t he open seas on 0f l 935 frc.m Fir st and Secon d Chamcook lake s 
in c~rder to examine food. lrnb its and rates of g rowth. The most pommon 
species weI'e suckers and ee l s . Sa lmo n and t ogue were collecte d in 
small nw.nb ers . Tlrn tot a l catc~1 of salmon fr om Chamcoo,k in 1935, both 
by fishermen and by me , includL1g the g ill nets catch is a b out fifty 
or s i xty s pe c i 111.en fJ .. A br j_ef sum:nary of fee ding ha bi ts of Chamcook 
fish is as follows: s a l mon and togue i n Chamcook First feed. on smelt; 
sal mon in Second Chamcook on sticl:::leback; eels in b 0th lakes feed 
mostly on minnows and insect larvae; the ma jority of t heir stomachs 
virere empty . 1,a:tge suc lcers in First Cb.am.c ook fleed mostly on Chirono­
midae l arvae , sucker fr y c:c,nsume very ci. i verse i terns of f'ooa: . A special 
r eport was prep ared on feeding habi ts of sud:::er fry . Report on food 
and r ates of g rowtfi of Chart~cook f ish is i n preperation . 
III. ~3iol og~8al conditions of Chamcook c:ha in. ----·-------.. ~--~----·· ·-------·~- -·-- --·----- ·-·· ···-----

In order to obta i n more a:a t a on d i s t r ibution and seasonal 
changes of plank ton , bottom f'a una , temperatures e tc., the r outine 
work on First nnd r:::econct Cham.cook l alces 11ias c:..ontinued during 1935. 
It can be ment i oned tlla t t:::r1!p eratu:res and tottom sanp l es cc. llected 
dur ing this year do not d iffer much from thos e of the previous years , 
b ut qu ite a few of planl~toni c organisms we Te a dded to prevj_ rjUS list 
of spec ies f'rom Charncook l sk es . The re sults Hill be summarize d in 
o r der to prepare an extens iv e r eport of bio l og ic a l conditions of this 
i nteresting ch a i n of l akes th i s ~"! inter . -

A. D. Bajkov._ 
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HYDHJDY.N.A.MIC ~~ Cf!i' ·J:1f:.'b WATEFS OF TP1~ SCOTIAN ~.::J-F~LF - 1934. 

The hydrogr ap.hic data obtained during the spring (May ) and 
suir1mer (Augus1:; ) cruisGs over a pert ion of the Scotian shelf during 
1931) have been s~bjected ~o t~e usua l hydrodynamic ana lysis. The 
aim of the ane.lysi:::; :.s t o work out the tc;pography of vari ous iso­
baric sJ-le.3ts and thu:.: o.et ermine the i:-qeter '~ ovements. The summar ized 
re.sul ts of the tr ea tn.en -r, of the 193 q, data is as follows: 

I. Along the sout~ coast of Nova Scot ia there wes a ten­
dency for a shoreward moveI:ient of the upper fifty metres of water. 
This tendency was 0ffset somewhat in t.he western end of the area, 
where there ws s a tendenc y f or a ~e st to e~st mcvement which par­
to 1.Jk cf a clcckwise circulation wriich i:-1ss centred, rot4_~J1ly, between 
Rase~ay and Laneve banks. 

2. T~1e ~,cct i an Gulf (a centrel submarine basin on the 
Scotian she lf) tende-': to deli r:1 it an anticluclzwise circulation of 
the upper f'ifty metres 1.)f wster . 

3. TheTe seen ecl to be a conflict between a tendency for a 
gener·al east to west movem:snt, and a tendency for an onshore move­
ment. In t!H:; spring cruise, 1,he ee.st to ';rest movement predominated, 
whi le in the August cruise the onshore movement was ~he predominating 
one. 

4. The maxi mum moveme~ts in May amounted to 8.4 nautical 
miles per clay in the surf2ce laye:r, 2nd 6.0 nautical miles per day 
st a depth of L'ifty metres. 'I'll;3 ·-•~a..X: imum movenent.s in August amounted 
to 7.7 nc.utic2 l mile:3 per day in the s:Jr::face layer, and. 3 .6 nautical 
miles psr dsy a t a de~th of fifty metres. 

H. B. Hachey. 
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GENERAL HYDHOGRLPHY OF T T-It: WJ~TEBS OF THB SCO'T' I AF ST.f~l.F - 1935. 

Hydro~ raphical inve stig ati ons on th e Scot i an she l f ~ o re con­
tinued durinc tho p s st yea r in a further effort to de t ·0; rr1J.ine t he 
outst c:. nding f c atu.I' es .::;f the 7 1a ters of Uie area. k crui s8 of t h e 
are a extendi ng between She~b ·rrne ena Cansc ha s been mode in early 
i··a~T ~na ~n~ i n i n A ·1pns t rc>1r-> W<:'st r'CO ·:1elf OT' the 8 1' 88 1'\18S inv esti-
',~ 2 t 0ci ~l ·;_ic~ -- in Jul 1,r :c:· -0

In;1h O:i."~:: ~ c o~~l_j_ ;;i cm~ ·_;er e - f c llo > "~ a. by six cruises 
01J.t of ~-ra lif'?!X wi th in the per i ucL April t o I;ecember , a s Well as by the 
re.-u l er 1;1 2::~k l:r ob s e rva tions ir:.ade in -Te li fex l12rbcur. Trrn shor t 
cr uises wer,:::; also ma da off the Cap;:_; ~3reton c m:,st -- one off Gl sce 
:Jav and one off In[:onish -- Cl.L:n:-·inr": the e a r::Ly pert of th e s umrn.or. 
In'thc pr evious year, simila:-c cr :Jis c;s we r 8 t:iade snd our obsc rv8tions 
lwv-e indic e.~;o d that the sron of t.~1 e c) cotian r;;helf wa s trs ns,:::re ssod 
bv ".":':::; t ers cf cor,rnara. ti ve l'! riir:.h Sf'_; Jj_nitv . TJ1e tr e nsizres oiori cul-

. - - -· .... -· 
minetod in a floodinr: of the 8.ree. i n late autumn by wo t ers of com­
parp :-.i v e l y b i 1:c h t '=:·n:rpera r;urr3 snd tii,dl salinitv T;1 J1icr1 "'ere of at l east 
inarc~ i n~ l ori ;:r in (i. e . fr om tl:'lf) vicinit v of t'fie e a_r.l.e of t Le continent­
a l §hel f ). ~ha obs gr vetions o f the po~t seeson i fidi c ato tha t a 
l ar ~e volu:.; e of c olcl WE1 t cr (lo :3 s tho n 5u0°C.) frc;,,·:i the '3a st wara 
flo c. decl tl1e ·:, coti ~m .sl1el f ano. n°r;:::ist eC: t lff(YU<l'lont the 888.SOil. The 
oos ~~ rva tions c.T tne l 9o4 an d lifi~o s.::3e sons tfierercre present ex-
tremel~: 00ntrestin.:; c on -:';i-cions tbci t msy prev i::\i l in t1:1 is area . 

A 0001x· : a ti ve :Jf .Co rt b s t '! Oe n the ::.; ods ~Jc l e Oc ca no ~~r c phic 
Insti t i) te enc: the ] i o lo ;; i cal Joa..::rJ_ of Gr.:1ns d_a is ~)lcl.nilE)d for the 1936 
seeson , bc ~ i nn i ns ~ it b a ~int sr c ruise in J a nuary and follo wed by 
s pri n ;-:-: , .'.:: UEL.rr1er 8 nd a utu·.·.'n er ui s '3 s . Tl12 - ·oods ~~,_) l e \) c es no~:~r e phi c 
Ins t itute is inter-Jsteo. in t:·1 e ss;::::::ona l v ::i.r i a tions of th,s we te r s 
a t th e edgo of tlw continent c:il S:1elf ( slope '"'~' t e rs), 8 nd their ob­
serv a ci on s, c c-Jp l ed. wit1:1 th0s0,; of t t1e ::3 i o loe: ic a l Boord. , sh o u::'..d prov e 
t ,::; b e c: f ·,mt ua 1 b e nc f it . 

Continuea attent i on i s b ::;i w ;: '~; iv c n to t be reection of our 
co astal wst e rs 1~0 st ee p s t D.lospheiic p r e ssure gr e cli ents ov e r the 
oc ea n. Tbs outs tanCl i nf; f ' atur e s of tl1e ph enorienon, vqhich bring about 
s harp c21ane~e s i n the t :,mpe ra turo and salinity 0f tJ:ie co r. st s. l w8 ters 
of southern I-lova cj c ot i a, h av e been d.oa lt Pi t h in v o. rious pub lic a tions. 
The stu cy is be ini; c ontinue d chi ef l y by me.ens •.)f t he F:eek l y hyo.ro­
f.J· c:· Dhic dato f rom Ba li fo.x 11a :rbo1ir , a L11ospheric p=cessL.1r8 charts for 
t h8 North A ·, 12.ntic, 2.nd hyc.r og r s ph i c ch8.t ts c o nt~-;inin::-; (} ft t s on 
tro y-: ic a l c y clones . Du: i n:s; th::; pr1st ':;c c:; son, a ti-cm ic s. l c vclone ·ir.rs s 
e x:1Y:n i e nced in A·_1g· mt a nd +J1s ··1.sual r- e :Jlace:-::Lont of "'a t e rs oec'._~rred 
with tho. usu"ll eh a:rp -~tmnges in t :r.rrp :_rat 11rs and salin i ty . !Aore 
r e c 2 nt dat a have not 001:rn an::c1 lyzco. a s ve t. 

· Th e ;~T.a li f ex 1 1.:.;l_ t ship off e r ::-' 8 11 cpportuni t y for p c rt inc nt 
ol)S$rVDtions of consic'srab lc int :r:·:; st 1Jefor:; du1in ,cc: a11d after the 
d1st urbE1nc o c8 -.1.scd. by a tropic i::0 l c7c l cnEJ . If opportunity p~;rr.1its, 
a,.,series of observati ons 1;1i ll l),_:; L"18c\e frcm the li; htsh ip durin1:~ the 
l o te summe r of 1 936 . 

H. B . Hache y. 



ATLANTIC .3IOI.OGICAL <:.'I'A~1 I,)N ;.:rTOl":T 1935" 
""-""-••--•- n · ,.,. , ... , · · -----------• "' h · -· •• • • • • · • • , , • ., , , ., , . . .... - "' , , • • ..... .-.. - • .., , ,,_.)_ .... _ • ••• .,,..- -

Appendix No. 2 3 (Sea ti'isheries) 

.surfa c e va t e r t c:21pe:c0 s t 111'us arc tsh:on ~r: ic 0; da ily at t ·ve lve 
~ ?pre~en~ ativ~ po~nts on t hG A~ lantic co ss ~ of C n n~ de in orde r to 
10110111 t11e da ily,, seas0n;; .. _:_, ano. c .. nnua l vsr i s t1 ons 111 the vrn t e r 
cliinates in the v er io rn:3 o.T c:::~ s. In late ;;utum21 of· tllis ye ar, similar 
observations were innugorn t <:;d on t he !-Ie lifa x li~;t1tship, while those 
tak8n at North Point wore discontinued. It i s also proposed to dis-
continue the taking of ooservat i on s a t Sambro Isl a nd. 

Th0 spring a nd ear::.y summer temp2rst1Jres at most points were 
generally lower tha n usual, t ile .::ixcept i ons being a t those points in 
the northorn part of the Gulf of ~ t. Lawrence. There was an excep­
tionally la rge DI0ve;n10nt of ice and compc:,ratively colc1 water moving 
out of the Gulf of <:;t. La1 iJrtc_rnce in e e rly spring Bnd this 'i"Bs seem-
ingly responsible for the lm~c:, ts-('lpeT8.turi:;is that prevailed. The 
removal of the :Lee. from t 1:1e Gulf allowed more r ap id vernal i:rnrming 
of the T'i8. t ors in tl1e nur ti:l s m ps rt. Analysis of the total mi le age 
of wind at (/yd.ney, N. ~~;. i ndi co. te s t;:rn t the excos s of wind from the 
north is s factor in the r src..ovel of ice and ic e cold waters from the 
Gulf of St. Lawrenc e . 

Five year 1E1r;;H1ls for s e l 13 cted points on the Canadian Atlan­
tic oo<:Jst are llllO.er pr.::.~pa rat ion, and ewcomp s nyin[;. dato dealing mi th 
annual and se8sonal v a:rietions f :c om these normals will enable an 
early a.sse ssrnen t of trir:3 v a lu o of t he obse rvat i ens of' the psst six 
yesrs. Further d s t a is a vailable (in t he rough) from tl1e U. s. 
3ureeu of }i'ish oTies for va:cious s el sctecl points on the Atlantic 
coast of the United s t ates . If, u pon comple ti on of our r e port, it 
would be found of inter~st as well as of value to lla ve tho data of 
the Bure8U of Fisheries, a-, ,rc~ ngmcl.mts cs.n be r-1ade to obtain same • 
. smne expense may be ent oilecl as it is }J ossible thf3t the c12,ta 1rnuld 
have to be work·:.c1 up at Ce.111;_;:,_-id(:'.e , ?1'ass. '"'he r e they are on file. 

H. B. Hachey. 
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A study of the interaction b2tween sea end a tmosphere is of 
cons idero i}lG import <:ince to c srta in oc ;..: L.nogr [1phica l problems. This 
is partic.ular1~~ true in our study of the waters cf the .~·, c ot ian shelf! 
It hos been sho-.,;;m that wa t\:;r temper eturc;s on the south CGast of Nova 
!.3cotia arc controllsc1 to a l srze ext.crnt, during the l a t e summer and 
sut wnn, by th o n e.tu1·0 of the 6.istribution of atmospher ic pressure 
over the neighboring oc~an. The nature of the distribution of at­
mospheric J:r2 ss1_i.re is to some extent indicat ive of 1 2ndwar~ movements 
of moisture L ; c-:.en a ir, and, consequsnt l y, is s. factor in dotcrmining 

· th,:;; coasts.l pr:.;c i pitc.)tion . An 0:me l ysis of ~{a lif o.x da ta Tor the 
pe r iod 19 :26- 35 has le d to t hs estc bli siT~:e nt of an interest inc rela­
tion 'oet-v7e2n the prt~cipitation at th ~:.t point in August and the 
monthly ror:; c-in surfa ce water 'ccillpe:rs. turo f'cr September . ~{eavy preci­
pitation in Aug 11st is f' oll owed by s l c,w mont h l y mean surface wa t e r 
temperature in Sept2mbo:c , and conve:t':::iely o light precipitation in 
August is fol lowed. by a h i E)l monthly me c n surfac e water t enperat ure 
:Lor .SeptembsL As ther~ is a rcmgh di re ct relotionship exist ing 
bet'"ie•": n sur fac e and bottom wa ters in ~-l:P lifsx harbour during the se 
months, it L · evident that a similar Te lat ion s.hip must exist between 
the precipitation ond the b ottom t emp0rs turcs. Our meagn~ dat a upon 
this point (b0ttom t 2aperatu~es taken ~e ek ly) indicate that such is 
the C8.SG. 

The monthly mesn sur:::'G! ce wete:c t empe r a ture in September 
und.er2; o~s coi:isiderao l e v ari u;~icm from ye s. r to year (12.9°C. in 1927 
and 17.0°c. in 1 934 ) 1 as dces also the precipitat i on for t he month' 
of ~ugust (1.6 inches i n 1934 , and 7.6 inches in 1927). on the 
basis of __ the k:n YGELL" da to, 3. fo:recci5t of the aver age monthLy mean 
surface 11rnter t emnereture would be accurate to »7itbin 6 per cont 
(to r::ithin 1°c.). Conseouent l y the result obtained her e is a further 
rellliable i ndicat ion of the i mporta nt i nterac tion bet rrnen s ee and. 
atmosphere. 

H. B. Hachey. 
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Tt he.s been fcunc)_ ·th3t certain features o:".' the sub-marine 
phys iof:TajJI(\T ·=.>f -~he sc.::;\;i2·1 shelf h t1 ve an i rnpo:;_"tant bearing on the 
hydrographic problem of the ~aters of this area . .A chart bringing 
out the prominent phys iog r e iJhice.l features has been prepared , and 
i n corTe l c:tin1-; the .S e c,_; ~_ tt the hv·drGs:; rspbica l features, the fo llow-
in: out st endi Ylg pci Gt s 8T8 net cu~ - . 

~L ... T~ne Laiir::.;11-'cj_B.n cl1ar1nsl s11d tt1e ~Tt111cl i an c11an11e l r ·o1,m the 
ef\st and west 1Joundc·" j_es :::-osps0ti ve1y of en irreguler shaped_ sub·­
mer,~,· e cl p Jat e.:ni of unevan tq::; o2_ =·apLy: Y.:h:i.cb extends out from the 
Nova .'.:'_;cot is coas t line to ·r,he edg e of the c on-tinental shelf . 

2. The seven'cy-- five f2. tlwm contcur forms a central sub­
ma:tine basin 1:1itl:t a n Grrow mcut J:i opsning to the 13out h , and t his 
central basin is tlle only pa::c."t of the aTea in which is found waters 
typical of the O)en e:cean . In the auturnn of 1934c, when a trans­
gress i on of marsina l waters took p l ace, this transgression was an 
outsta.nding featuro of this cent:tal t)ss in . 

3. The seventy- five fat.l1om contour fGTms several small sub­
marine areas open i ng direct l y to th s Laur ~:mtian channel, and in these 
are as are found the wa t eJ:s of extr e:. 11 el y l ow tempera tu res . In 
gsne r a l, the sl:lali.o'N portions c.f t he esste:cn part of the Scotian 
shelf offer co n siderable resistance in sunmer to the westward move­
ment of the >1::=-1ter s of extremely low ten1peratures (found in summer 
st depths ~reat? r than 50 met~es). 

4. Tt would seem also that the l' ':?lat ive wa t e.I E1ov ements 
set up by the action of steop at~aspheric pressure gradients are 
more p1 onQunced in -~he weste:::--n end centra l portion of the Scotian 
shelf, :.:iab l e Is l and and the neighboring shallo\Tir banks offsring 
considerable resistc::nce to the disturbance . 

R. B. ~iachey. 
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CANADIAN COD TAGGING RESULTS, 1935. 

~Sea Fisheries) 

Thi s cod tagging has been carried out by Captain A.E.Calder. 
The planned tagging of the spring 11 run 11 off Hal.ifax was not accom­
plished this year owing to the "runa being a failure. Some cod tagg­
ing of a more or l ess exploratory nature (about 550 all told) has 
been done, howev er, in various localities to assist in showing the 
movements of the cod schoclso 

To date, very few of' these tags have been returned, so few 
in fact as t o preclude drawing any cone lusi ons other than that re­
turns from off s:'.lore tagging a re very small compared to those inshore. 
Hence corresponding l y more fish should be tagged offshore in order to 
hav e the same number of returns for determining migrations. 

O,f the 2476 tags placed on cod in 1934, about 17 per cent. 
ha d been return ed by January 1935. This percentag e has now been in­
creased to about 23 per cent., or 550 recaptures. 

The recaptures from the shoaler water tagg ing in the Halifax 
reg ion s howed that most of these fish r ema ined within the tagg ing 
area in 1934, mov ed just off shore to deeper water in the winter and 
back on shore into the t agg ing vicinity again during the summer of 
19350 

The r ecap tures from the deeper water tagging showed that 
while a great ntIDJ.ber of tbese fish moved into shoaler water during 
the su.mr;1er of 1934, still quite a number moved long distances (up to 
125 miles) both ways a long the shor e , possibly slightly more in a 
northeast er l y direction. During the late autl.rriln some considerable 
movement of these fish offsb.ore must have occurred for a number of 
recapture s we r e made on the offshore banks during the l a te autumn and 
winter, wher eas previous to Nov ember on ly one was recaptured offshore. 

During t h e fishing season of 1935 only, several of these fish 
tagged in deep wa ter were recaptured in the tagging area. .A few were 
recapture d long di stances to the westward, Lunenburg to Browns Bank, 
while tbe most of them were taken from Port Bickerton eastward to and 
around Cape Br et on, s ome even off Newfoundland. 

These r ecaptur e s show that most of the fish tagged in deep 
water moved out of the tagging area in the autumn 1934 and did not 
.return to it in 1935. This :no doubt accounts for the very poor fish­
ery off the Halifax area cl.uring 1935, as no spring itrun" occurred. 
However, three large catches in the spring were reported, but from 
much deep er wa t er than usual, as a thick layer of very cold water 
coiered the inshore g rounds. This cold water is believed to have 
kept the s pring nrun; 1 o:ff the shcre ca using them to move on eastward 
in a body, spending the summer east of the Halifax area altogether as 
shown by the recaptures. 

Thus the cod :fishery of the Halifax area is largely dependent 
on cod which do not winter along shore, and if conditions are unfa­
vourable in the spring this ;;run 11 noves right past the area. 

Further tagging shoula_ be carried out on this school of fish 
as well as o-n the spring run at Cape Breton, Lunenburg to Lockeport ' 
and on both s i des of the Bay of Fundy, because these are all believed 
to be separate schools of cod. 

R • .A. McKenzie. 
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TIP':::'ZBRAL COUl'HS OF' COD 

".R"he study of the :iumber of vertebrae in cod fr om a.ifferent 
regions, - ins G:;.. tut ec1 to see h en t,0oc1 s uch a character was in differ­
entiat inP' d i ffe:ren t sc!1ools of cod ·- ~18.S been c on-':; inn co a s it has 
already ser-:re d. to li_ist:i. i1:s -L.:.ish a nm12.ber of pop-L.llati ons of c od. 

Sor;1e fj_ve t. ~1ousand co .:i.nts wero made in 1935, but much of this 
labour and. tt.0 t imi::: req_ui :.c\:,; c, to obta in checked results, could be re­
duced if samples cou l d be obt g.i ned where a nG wh en wanted. 

Th e cod. of t he Un i ted states side o :'.:'.' t 11e Gulf' of Wfaine show 
an ave rage c Ot' .. nt of' ab ou-t; 52 .. 1± W~Jt il2 t J1ose fror.1 t!le No7a Scot ian side 
of this UuJ:f and t h 8 Bay of F 'EJ.1 0. y 11 a 11e 2 r ange o f" 5 2 . 6 t o 52~7. '11 1',re 
New Brunswick s ide of thi s Bay var ~_es f ro:ii 52.4- t o 52o7 se err.ing to 
indica te the pr.·:isence a t d :d'foren-c t imes of s c:1cols of fis h :fr om both 
of these regions~ 

Brow~'1s BEl. ri__;_c check9 initl1 southwes t ern Eova Scotj_a sho:':'e cod :in 
summe r but is h:Lg _i.1.e:;,,~ G.uririg tl1.e 1.-i nter" 

Locke p'.)r t -- Posewa y :Ssr-ck <=tree.; :::-_;,1:1. ows :.n aver a ge of 52.8 to 
52.9 and i s .somewhat higher etlso i 'l '.?inte.-r. The smmner average fo:e 
the Lunenburg - Hal i fa x in:=t.1o:;_~ e :reg j_o.n L :; 52 . 8 to 5 3 ,0, but t his 
region is c1e c id.eci.ly hig h8r in ·:vint s r. 

In th ;; st1@TI8 r : l'J34 , S .c'_ble IslanC Bank a nd ~.~ i dd le Ground 
c'ounts were uni:~_~crPly 53.,0 , but d1n·in c; tj:i::';; wi nter t:l-1•.ese we nt up to 
about 53. ::3 5 E,s C:ti.d the Lu_:H :nlJl:'_rg - Ha~ J_f ax cou~1t s. B8.nq_uereau shows 
t he hi ghest s ·CT:1:rrt;,e r ,3 ou~1t s of' ::; 11 , 53. 25, but n o wint er sampl8 s have 
been obtai 11 eC'~ Q 

The <.mter o:r I-i.~lent:Lc C2pe Bre ton cc·ast coc1 g i ve the most 
.varia1ole count s o f' a l l, soni_eti u e.s b e i ng as low as 52~8 an d. aga in as 
high as Banquer ea u se .-,; r1ing t o i:1 cli ce.te et t imes -; .~1e pr~sence of 
schoo.ls :from offshore mix:cn[ 1;1:i. t;h the insho re :C'i.sh w~1ich seem similar 
to the ::res i cJlen t cod. 8ff' ::lali fcx " 

fJ.\ ie Gulf o:'.' St ., Lc.w:::- e::J:. c e sic~o o::'." Ga:pe ? reton c~i_ iscks Klth 
Prince J=i~r::.wf-1. 1' d I sJan Cl i:1 l: a'\~::_ n ;;:: o 01.mts o:r:: 52 •. G. T~l is would indj_ cat e 
a :populatioi"j d.i8 t :;i ,1;.;t :t' r 0:11 t !le cm t sr co:-i. st and. :1benkn cod . I-Iowever, 
schools i n t he d c6 p wa "i:.,0:~ · of' t~1~ s G-1-ll:f' J·i9ve .:act 'o 2-a n 2<::nnp J.e d,, 

A t emporer3r exp1a nrJ. tio·~·. cf the h i g her r; :::_n t e r crmnts in cer-­
tain re gions Tv'0'J. ld 1::: e "~l, a t -'.; iwr e i s a g enera l shi Lt :L:r orn eA.stward, 
wher e th e 12ount s e~\:: ~iJ_e:;l~EL~: ' : to tr_,_,,; w0s ,c1,12.rd. Hcwcver, to r a ise the 
counts in our m~st eaR~ sr ly regio~2 , ~ od of a much h i gher count than 
foun d i:::i C2n2c~ in n ipate :r ::, i 1:: :=-mrnH_;r , wo11lC.. ;:i a 7G to move in : s uch an 
immig ra tion s e or~.s to :rn vc occu:."'.' :22 d d 1;_1· :i.Pg t he v;-L1"C '.3I' 1934-· 35 ov er the 
inshore etnJ c :::':fsillur8 r e c ion s a3 ::' a :~ '?Ji;:. st ao LtE:G:.~'m:.:- g . However,these 
fish h ad al l ~0-,,,.t 'Jy t;b') eL:'u of j\·13 -;'.."' ( j-:.;_c_c: ir:i.g by th'J counts) with the 
exception of t:3 e CRntso :'.'.' ec;io n rh 0r :3 the count .s ::..~ema j_ned h ig h e r in the 
summer of 19.35 thG. :1 L :. 19 :.~.4 . 

1rhe eu t·om~1. sp 2.1':~'1 i:·'.1£; c c;': wb i q_j_ frr:requent c ert a j_n inshore wa ters 
of the ou t e:r . c oa:::: t ':).:· Noy a S eo ti a :i-:"o'r ,s.pe,~N:ning have gi ve.n co.nsi ste n t­
ly the low ,::Js t (>]OU]-1t> 5l " f.) to 5r1-L'7 , ov e r '--1 t ~1~'eC y ea1· por i od. 

Tl1:'.s 3tudy s:]c·u L l b s ::;ontin1;_3d ova~ t te. e Yttire coast an.d at 
all sea son s , a s tt ,:; po :!:i s j_ ~Ji.~j~ ties ~CL' 0h o1>' i n s t ;i e di :'.'.'fere nt populn­
tions whic h make T!J t l 1c C'l..1adian ccd fiob 2 r y have oeeu. :far from com­
pletely exp l oited u 

R. 1~ .. McKenzie. 

\ 
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THE AUTUMN COD SPAWNING POPULATION 

(Sea Fisheries} 

A general s~ua.y of cod spawning has revealf?d the fact that 
there are 'EW'.) spawning seasons,- autumn and late vnnter or early 
spring. The two populations o.f cod inhabit the same regions, at 
least during part of the year, but behave very di:fferently.. A de-
tailed study of them wi 11 bene:fi t the f islbtery through showing what 
fa·ctors control the aations of these fish which behave so different­
ly at spawning time. 

Investigations on the autumn spewners have shown that these 
fish spawn during October and November well up towards the heads of 
such inlets as Halifax Harbour, Sto Margaret Bay, LaHave Estuary and 
Green Bay, Mouton Bay possibly as well as in the vicinity of Negro 
Harbour and st . Mary Bay. No evidence is at hand to indicate autumn 
spawning offshore, though no rurveys have been made .. 

In Halifax Harbour spawning begins w:ben the bottom tempera­
ture drops to about 12°C. m:nd continues as it goes down to about 6°C. , 
However, most of tbe spawning takes place at temperatures o:f about 
11°C. ta 8 °C. The temperature or the upper layers where the eggs . 
develop varies from about l8°C. down to 5°C. by the end of spawning. 

These eggs have been round to be smaller than those spawned 
during the winter. 

It is believed tba t only about 1 per cent. of these eggs live 
to reach the hatching stage .. 

These au turnn sp mmers, judging by small samples collected 
during each of three successive years, possess on the average at 
least one vertebra 1 ess than the winter and early spring spawners. 

rn 1933 and 1934, the 1927 year-class was the most abundant 
brood in this population. The 1928 and 1925 year-classes stand ne·xt 
in abundance, being about equal, while the 1926 brood is in 4th place. 

Qine method of investigation shows that most or these cod 
reach maturity when they are five, s::;.x or seven years or age. 

These fish are present in the vicinity of the spawning grounds 
(judging by Halifax Harbour) only from late September until late 

March. No trace of them in Canadian waters has been found during the 
remainder of the year, nor has the small amount or tagging done so 
far, assisted in this respect. 

In the future a canplete survey of the Canadian autumn cod 
spawning grounds, both inshore and offshore, should be made~ Suf­
ficient tagging should also be done to reveal the whereabouts of these 
fish during April to September inclusive. Since these fish have such 
remarkable spawning habits, some investigations should be conducted 
on their reactions to temperature changes during the period of the 
year when they feed intensively. 

R. A. McKenzie. 
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COD IN CAPTIVITY 

(Sea Fisheries) 

Through caring for and observ i ng cod of' all sizes kept in 
tanks in running salt wa -cer, much j_s hoped to be learned of their 
reactions a~1d habits~ Such ob::rnrvetions can then be checked in 
nature and already have e::qJlained some of the reported occurrences 
in the cod fishery, 

So far no regi...i.lo. tion cf the water temperatures has been un­
dertaken, and these temperatures are quite similar to those of the 
tide-pool and river from which t i:1e WHter is au.tomatical1y drawn. 

The amount of' spacs per f' is~1 a.ppea r :3 to have a direct effect, 
within limits, upon the 8m:::mnt of feed consumed. 

In ver:r cold water these cod do not seem to be able to take 
as large pieces of food as they do in wa:cm water . 

.All the cod. ovc::~r about 50 cni. in length ceased feeding when 
t_he wa tei~ temperatures went below 0 °C - The smalle r ones ate more 
sparingly while a VfffY srr.all one, 25 cm., continued to eat at least 
some at all times, even when t.he m1nimurn. temperatm·e of' -0. 6 °C. was 
re ached. 

The respiration ra te of all sizes of' cod decreases with the 
temperature. At -0,3°C. the rate is about twelve per minute, while 
at 15cc. the rate u.f srmll fish (20-30 cm.) may be as high as sixty 
per minute and larger fish (50-70 cm .. ) only about thirty p0r minute. 
Thus, the larger the fish the slower the rate in general" 

The respiration rate of all sizes seems to increase regularly · 
up to a temperature of' about 4.5c:c. A break occurs between 4.5°C. 
and 5.5°C. then the rate increases regularly, again up to a t empera­
ture of about 12°C. at whi ch point another break occurs .. Above this 
temperature the curves are irregular., 

These data will be checked during the ensuing year snd in­
fonnat ion on t l1e :feecling habits at the two 11 breaking 11 points obtained. 
If these nbreaks 1

; are ,_;orrect, a cha nge in the rate of functioning 
of ~J:.e org a~ism is ~ndicated v,hich should be reflected in the feeding 
habii-;s and in turn :::.n the baitPd hoolc catches in waters having these 
temperatures~ 

R. A. McKenzieu 
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HADDOCK TAGGING EXnRIMZNT HT 1935 

(Sea Fisheries} 

To ascertain the movements of certain haddock schools around 
the outer coast of Nova ,Scotia, and to give additional proof of the 
:re liability of ha ddock racj_a l i r:vestigat ions, 18,9 fish were tagge d 
during the spr ing months of' 1935 . The h a ddock tagging wa s done in 
thre e differ ent localities . Dtn"ing J~pril 22nd and 23rd, and Niay 6t h 
to 17th, 1080 fish were tar_- ged. on board of the steam trawlers (yi ernoe 
and Rayon d ' Or ) on the Western ban.k . Dur i ng Me.y 27th to 31st, 634 
haddock, talrnn· i n macke rel t:-c aps in th e st . Margare t Bay area, were 
tagged, and on June 10th 201 f i sh caugh t i n haddock tr aps at Ingonish -
South were also ta~:ged. At present o n l y 47 fish or 2.6% have been re­
captured. Recapt ures of the St. Margaret Ba y f i sh rank first, equal 
to a bout 5%, where a s the Banlc t agg ing gave t he smallest returns 
(0.8%1 -

A.mong t l1 e 33 returns of the .st. E ar gar e t Bay h a d dock, there 
are thr ee of' particular int ere st . These fish ·v1ere recaptured this 
year arcmnd June 20th at Ca n so ( l) and Petit d e Grat (2). The remain­
ing retur ns wou ld indicate tl1at some of the fish rem s in i n t he st. 
M:argaret Bay area until about the middle of August when they as a 
rule move eastward a long the shore as fa!' as Devil 1 s Isl and a nd cow 
Bay. 

The rng onish tagging this yea r giv es practica lly the same 
results as the for::r:.er taggJng done in Cape Breton in 192 7 and 19 28 1 
name l y , during J une the fish s tay nrounct Ing onish, whereas l ate in 
the fa l l they were cau G_)J.t in t::1e Gul f of Et.J·_ Lawren ce; thus tag l'To . 
34524 was r gturned fr om a fi sl1 caught on Octcber 29th, 1935 off east 
point of Pr i nce :~dwa1"d Is lm d. 

Among the very scarce return s from the banks only one is 
worthy of mention, na:;-_iel y No. 32563, which was p laced on the fish on 
April 83r d , 1935 at J_,at . 44° 03' N., Long . 61° 15 1 w., and recaptured 
on Jun e 1 6th ) 1935, nea r t'oe nor th ea s t bar of Sable I s l and, which is 
l ocated about 100 .miles eastward from the tagging point .. 

During the coming fa ll and next year some additional returns 
are expect ed. 

v. D. Vladyko:v. 

1 
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HADDOCK RAC1!.;S ALONG TEE NORTH AJ.\rnHICAN COAST 

About 6, 000 haddock obtained from different places from New­
fcundland to Cape coo. , and examined for racial peculiarities, give 
quite clear proof' that the haddock population al.ong the North Ameri­
can coast is not uniforin . Ther e are at least three distinct haddock 
races i found respectively in l\fewfoundland i Nova Scotia and New 
:Sng land reg ions . These races are se1>?. rated one from another by the 
rather deep Laurentian and :'.i'und::.an channels. 

The Newfoundland race is characterized by the lowest number 
of vertebrae , varying on the average from 52. 5 to 52. 9. The New 
England race ranks neNt with 53.l and 53 . 2 vertebrae. The Nova 
Scotian r ace p oss esses the highest verteb rae count, which may vary 
from 53.5 to 54 . 3. Among indi7idual schools of the Nova Scotian race 
there may be mentione d the foll owing pr incipa l haddock schools: 
Shelburne ( 53. 5 vert eb rae) ; I ng on is h ( 54 . 0 vertebrae) ; En1era ld-Sambro 
(53.8 vertebrci.e); Sable Island (54 . 2 vertebrae; and Quereau (54.3 
vertebra e). Additional details are mentioned in Progress Report 
No . 14, 1935 . In t;his report also parallel in:formation ontile number 
of vertebrae and tbe result s of had clock: tagging was given . 

V. D. Vladykov. 
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INGONISH HADDOCK IN ST. MARGAR!~T BAY 

(sea Fisheries) 

During the l ast wee le of April 1935 quite c onsiderable haddock 
catches were made vv i th gill nets at Peggy .ts Point, N. s., and later 
during May unusu ally large c atches of haddock, amount ing to about 
half a million poun d s, ·we r e t alrnn in maclcerel traps in the ,st. Mar­
garet Bay r egion . An inv Psti ga tion wa s made to determine the origin 
of thi s h a d do ck school. It was sus pe ct ea. in t }1e beg inning that these 
haddoc k must lrn,;·e come f rom •1outsiden, n amely from the Ingonish 
region. 

'I'he moY emeElits of '1Ing onisl1 11addock schoo1: 1 usually are as 
follows.- During lnte ~pring and earl y sun'lIT'.er these haddc.:ck are 
caught in trapf3 along t he easter n coast of C3pe Breton, late summer 
and during fall months t hey sp end in the Gulf of St. Lawrence, and 
ar o und De c emb0r 1st the y a~ce sg ain csught around the eastern coast 
of Cape Breton.. The win t e:";.' month s the Ing on i sh hadd ock spend n crth 
of Cape Breton , somet i me s o n t he banks, s ometimes c lose to the shore. 
The taggin ~<I: of 19 27 and 1923 i nd icate recaptures of Ingonish haddock 
as far south we st as She l b urne. Ingon i sh ha d dock presumabl y spawn be­
t ween ~~merald and :Sab le Isl and ban ks, 1.;vhe re c on sid er able catches of 
fish belonging t o thi s school are made. This y ear, howev er the 
haddock ca tch i n the abc ve l oca lity failed. On t he oth er hand, an 
en c rmous quant ity o f l arge haddock wer e take n in St . Margaret Bay 
region. 

The raci al inv es tigat ion , made on 492 haddoc k fr om the f; t. 
Marg aret Bay re gi on, i ndi ca t e s that the aver age number of vert ebrae 
53.9 8 is prac tic ally ident ie a l to that of the tyi)ical Ing onish f ·ish 
54.00. A closer r esemblance is hardly pos siblW becaus.e. among the 
haddock t aken t h i s year a t 5 t. J'Xarga ret Bay t he re were some native 
fish with l owe:c number o.f v ertebrae. 

In a ddition, a large hac-:.O.ock wei 1;hing abo ut 8 pounds caught 
during the l ast week of J:.Iay, 19 35 a t Seabri ght (st. Marga ret Bay) 
bor e a tag No. 2773. This ha daoclc wa s t a[:;ged in the spring 7 years 
a g o a t Ing oi1ish. These evi aences c;ubstantiate the belief' that had­
dock t ah:: en duri ng last sp:ring i n st . r."ar garet Bay were principally 
Ing ontsh fish. To giv ~: fu~'thEH" proof of this statement, about 700 
.had.dock we r e taggec1 this spring at st . J/la r g aret Bay (for details see 
another summary). Among t he r e t urns there are t hree cases where 
haddock t agged in ,st . 11~a rgare t Bay w er 8 recaptured a t t he end of r-une 
at Can so and Pe tit de Grat , no doubt on the ir vmy to the Guillif of st. 
Lawre nce. 

V. D. Vladykov. 



ATLANTIC BIOLOGIC.At. STATION FCPORT 1935. 
-------·---·- - - ,. ______ .__ ·-·-·-- ·---~·~·-·---· 1 

Appendix No. 3 3 (Sea Fisheries} 

(a) Kutriti•rn ·ralue of Certain Orga nisms on which Haddock Feed. ____ .. _.-... - -------···-- ... -·-··~~ ·-·· ····-.. ---- ··-··· -~ - ··- ·---· -· -· · · ~-- · - ~ · ·• ··- ...... ... . _., .... ____ ---·-.. ··--··--·-·---·--
:>ur i ng the pa.st surmner at the Trots Pistole-s Bioloe~ ical 

Station an i nv e stigation ~as made together wi t h Dr. Gravel to deter~ 
mine the nut r it i •.re v alue of the ma jor animal g roupsusually found in: 
haddock stomac hs. 'rl1e ana iyse s of protein, fat, carbohydrates, ash 
and cctlo11 Lietr i c v a lue ·Fere .umde . The complete r e sults are not 
available at present since the investig ation is still in progress. 

1_l?_}_Ha_§.:.~:..os!.~.l?J?..~~~-~~-g_€$. __ ~~l?.i t ~. 
The proper knowledge of the time whe n and where (tiff er ent 

haddock schools spaw n, and the physical cond.i tions under which they 
spawn, are very ·importa nt to understand certain peculiarities in the 
haddock biolog y. The a ge at wl1ich h addock spawn for the first time . 
and re la ti ve a bun dance of different sexes on the g rounds is of con­
siderable i mport ance also. T'o answer these 0uestions an investiga­
tion has been undertaken on about 7,000 fish. It is hopecl. that 
during the coming spring det a iled results "';ill be available. 

v. D. Vladykov. 
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ro HADDOCK FE~D DURING THE SPA-·'l:NING PKRIOD? 

A proper under st anding of hov;r and when haddock feed is of 
significant i mportan ce because considerable quantities of haddock are 
taken with hook and line d.uri ng certain sea sons. 

Through t he court es v of Capt . Frank Ti dman ( S. T. Viernoe), 
and }.'.Lr •. J. :Maher, Jireles s Operator of the sarne vessel, t heatithors 
had the opportunity of examining 5, 500 haddock stomachs removed from 
fish taken with an otter trawl in differ c:;nt months during the period 
fror.1 September, 19 34 to November , 1935 . The number of stomachs con­
taining food, a n d the nrnnbe r of empty ones was a.etermined 1'or each 
sample, and the results o bta i ne c1 may be briefly si..nmna ri zed as fallows: 
Fror1 .September to ~ :~ arch t he number of fis.h taking food diminished 
considerabl~r, thus in c)eptember about 82% of fis h studied had food 
in their st cmachs, 1.c1 hil e i n March only l6~1a of those examined con­
tained any food. In Apri 1 and Jl!;ay a very negli gible increase in the 
amount of feeding fish was :found . On tr1e ot her hand in June there 
was a sudden i nc rease in the number of fish with food in their stom­
achs amounting to about 66fe . The explanation of why during the 
spring months , fr om February to Viay on l y a very small number of fish 
continued to t ake fo oG lies in the fact t lmt the great major ity of 
the hadd.oek studied sp arm dur ing this period . 

In conclusion, it may be s ta te.d. that usually failure to catch 
any great quantity of ha d.doc};: 1"1i t h hook s]]d line during t he spring 
month s of the year is exp l ained by the fac t that the majority of 
haddock sparm during this season and conseque ~1 tly cease to take food. 
(:B'or details see Progress fiepo_rt lJo. 15 , 1935 ). 

V .D. Vladykov and 8 .E .s .Homans. 
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~~~s inves~ ig3 t ton , sta~ted in May, 1 935, has been undertaken 
to deterr:ii:'.'le tlie fee6in12: J:ic:~b ~t t 3 of -':;he h3ddock wh ich no doubt exert a 
consider2bl0 effec~ on 1he haddoJk fi~hery. Up to the present about 
ten thou.s and st C/ IlB uh2.:. collect ad f ror:1 s elf·eral area s during the period 
1932-·1035 , ha>rn been cJ::::a:nj,ne0. as to c '.rnte:iits . The f'olloving conclu­
sions have been reache0. 

r;:-·Yte b<=td'.'l ·:::c V is vr-ory cls:i:'initsly a l'io·t;tom feeder. 'I'he great 
me..jorj_ty cf t l1s or~·;onisrns -L.h3t rn:ike up its di et are forms that live 
near the bottom; on t~e bott om ; or ar e forms ths t actually burrow in 
t he bottom.. 'l'h 0 t;re 8'~ a ncunt s of sand , gravel , anc1 mud f ound in the 
stomachs i::; eJl 1htionr::,1 1Jro8f of this statement. 

The f coc1 of "che he .ld.ock ccmpr i se s a g reat many groups of ani­
mals. The following is the per centage composition of the stomach 
contents of s i x thousand bsdd.oclc t aken from the western Banks Area: 

Sand, ;~ravel, mud ------·-- 24 .0 
Sand-leunces ----- - -------·--- 16.7 
'Norms ----- --- --- ·- - -·- -------­
Crustac eans - -- - ·---·-----·-----·­
Nollusks --·-- ·----- ·-·----·- ·-- ­
'Schinodorms ----·- ··-- - ·· -·--­
Fish eggs - -···-·- ··-··- -· --··-- -­
M~i sc ell Bri (.;ous -----·--·-- --- -

J-4.l 
11.3 
10.8 
10.2 

2.0 
10. 9 

A study of the fcod cc,mposition of the hed.dock in relation to 
the size of the fis~1, ~'-1hile yet ·very incomplete, shows that there is 
some •rnria t i on in the type of food taken by ycung (scr'od) and adult 
(lar ,,-;e ) fj_sh . It nrny be saj_d t ent2, t ively .that the young haddoclc pre­
fers to e8t the small, free-swirr11iing Crustaceans, and occasionally 
smal l ·Hor.ms. As it grow ;:; older it turns to larger i!'Jorms, Crustaceans, 
;J.Lollusks, -:;chinoclerms, end the sand -launce . 

The anslysj_s of food fc1rnc1 in haddock stomE1.chs shows the 
specific nature 01~ tl10 ct_:::.ff eT ·s.nt feec'.lin r:; g rounds . Thus the had.dock 
from the ·~·'.fest ern Ge.n·: cs c ont aj_ n l::i Tc(,e nu.mbers of sand·-la tmc es end sand­
d.ol lar s in thei I' stomac.iJs, those frot1 the inshore area of Nova Scotia 
usually have large a:n.ounts of bri ttle-sters in 1;heir stomachs, while 
had d ock f'rom the Bay of -Pundy ar ea norfla lly feed. on t~oll 1 .rnks (chiefly 
lamellibranchs). 

Due to d iffirn1ltie s in procuri~g continuous samples of 
stomachs fr om tl1e sa.oFi l'egion no satisf e ctory progress h8.s been made 
as regar ds tl"l e prob lem of :;easc...r1e l va;ia tion j_n the food composition. 

In oH1er t o e.rrive at definite cun clLrnions this investigation 
is t o be c ontinued. during the coming yee r a nd p l e.ns b ave been formed 
for a more systematic collection of mater:Lal . 

R. ~ . '::;. ~::~ornans . 
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A stu'.3.~r o~ -~he fee'-Hn:~: hab it s of t he he::.~rinr; in Inner Passa­
ma quoddy Bay ~s of i ~por t a~ce in connection ~ith the we ir fishery for 
t hese fis~. Previous ~n~esti; at ions by the a~thor sh0w ed that the 
food t a~:e n by the Lerring a·~ a ny one p~_ ace may V8ry from da~r to day, 
and a s the c 2use of such a conditi on is little understoodl investiga­
tions were carried out t~ clarify this problem by studyin~ both the 
mov e~:1cnts of thi:~ he rri n,_;:; cLI.0. of its food, both un der controlled lab­
oratory condit i c~s a nd i~ the Bay it se lf. 

Tlrn delJ.jhs at 'NlJic~1 t Le fo od "'as lJres c nt a t a ll ti.mes of the 
day and on dif~ sr e Lt day s ~as Cetermine d iogethe r ~ ith t he conditions 
of the wster (li;;Jr::;, t :Y11pers.ture , salinity, an-1 current). The results 
indicate the ou-~ s t and j_ ng inf 1 uence of ligl-it in 'con trolline; the di stri­
but ion of the f ood, t:ie speci f ic effect depending on the particular 
food f orr:::. in c:u est ion.. I ndividu al ::"o r ms, retained in the laboratory 
a na_ subject to (:i_) the sBJ'.iie light conditions as existed in the bay 
itself, and (ii; co mplete 1ar kness , moved in a ~anner which further 
support sd the i t-:1por-tf:1nc e of 1 i gi.1 t as the o.ut standing f a ctor control­
ling their distribut ion. 

Further lab oratory exper iliients were carried out to determine 
more spec if ic ally the relation be t ween li ,;-"h t and the food forms. E!un­
li&:ht, on enterir,g sea i.vate r, h a s its c.omponents separated from each 
otber, the n a ture and amou1:. t of eac h component present at any depth 
depending both on t :.:-~e r,a ~ur e of th e ws ter a nd the depth, so that the 
lig ht conditions experienced b y the f ood depe nds upon the latter's 
loc a ti on in the Tia t er. A s tudy of th is que s tion was made by observing 
the effect of filterer. li g~~,t on t he ir distribution in g las s containers 

The reovements and fe eding of the herring under varying light 
conditions was studied by keeping them in an out-door tank. The her­
ring tended to avo~_ c\ bright ::.:unligh t b y keeping in the shade whenever 
possible, e.nd '."ihen no shade Wa. s present (sun overhe a d) then tended to 
remain clcse to the bottom of the tank , only crnning near the surface 
in li :~: ht we sL:e~~, tlrnn sunli r~· ht ( c loudy days, a_usk , skyli s ht, and moon~ 
1 . ],. ' ) ~ i ; 1n; . 

Observ e tions by t he fishermen in the Bay j_tself g ive some 
evicJence for believing that t~·1e srna ll :sardine" size herrinz swim 
closer to the f:lU':'a ce C::urin!;~- (!ayl i c)rb t11an do the 1 2.r c;e r ;•spa•nn 71 size 
herring , ~h ile C:: ur inf wea k er li gjt both sizes have been seen tog ether 
at the .c; u r f 2, c e . · 

'Che herrin;;: , in the te nt: menti oned above, were observed to 
re s (!_j_ l y accept food a_ uri n::; a e. ~c- li :;h t, dusk, and moonlight, when t hey 
would feed t o capac ity, t aking no food at al l, however, during star­
light and complete d ar kn ess ( cloudy nights), thus su~ge sting that 
li ~l-it is nec essGTY in order to feed, <Eld tha t the minimum int ensity 
re c;u ired is corn:-;ioerab:!..y lr!;JS than that of deylig ht. 

The above resul t s throw so1-"rl8 l i ght on the prob lem ;n7here do 
the herrj_n&:'.~ g et their food?; ; It i s s een esse ntiel to continue this 
investif.:; ation C:.u:cing the s u rnrn.er of 1936 in order to verify and round 
out t h e sugg e s tions Given by t be above results. It is proposed that 
this be carried out by studyi nP: most e:.:-1 sc3nti a llv the i-ierrii),;--:: as it 
f e e d ~3 n 8 t ur 8 l l y i 11 th e B E<Y it s e lf . u ,_ 

vv . H. Johnson. 
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T;EARING OF S3?AHAT~Z SPAT IN TlliffR SECOND SUJl/[f;DBR 

As a poss i ble method of reducing the cost of rearing separate 
spat, which is so succes s:L'ul on floating, wire-bottomed t .rays, the use 
of hardened bot tens in shel tered s i tu.2,t ions was tried. Spat of 1934 
were placed on a n-o_;o1ber of plots ~vhich inc luded unimproved bottom, bo­
tto111 i mpr oved with grc:;vel and wooden f loors cove red with gravel. The 

. growth of the spat wa s fallowed by 11.'liss Clark throughout the growing 
season. 

To avoid starfish and 1oss of the separate spat by wave ac­
tion the experiments 1::er8 neces sar ily confined to very sheltered sit­
uations. It was foun d that a heavy growth of fl la1uentous algae with 
accompanying heav y deposition of s ilt resulted in a very much slower 
growth than on the floating treys and a much poorer survival and shape 
of t l1 e survivors .. Tr1e results wer e not encouraging, in spite of the 
much lowe r c ost of tl.1e plots used as c ompared with the trays. rt is 
planned, howev e!' , to continue experi.11e nts along these lines next year 
extending them to deeper wa te r and t rying to re duce the algal growth 
and smothering by reducti on of li ght. 

Pre lm1inary expe rimer.ts in the e:z:posurt:J of creosoted lumber 
and the use r.Jf c!'eosc;;tecl. j_urr10e r in m·n.sill shelv ed boxes for rearing 
oysters ar e premis ing" It ~.s hor1 eO. that the ex pense cf the rearing 
trays can b e reduce(L by sl1~:Jstii::nt:L~1g creosot ed lumber for the more ex­
pensive co pper pe in'.; " Th0 po ssi b i E tics of o~Jen-mcsh s acking supported 
by galvanized netting of' c:~ i'a:;_rly lsrge :'.'le s h are also being explored 
as a substitut e for tl::e more 0:~9ens ive ga lvanize d VJire cloth. 

T~1e r etention of 1~ ~ie ca:c c~:J om" d coll ec t or s 1'Jith spat in the 
wire netting oundl es fc:2 a l cng<:.r tim2 was tr i ed" When the bundles 
are susp ended fro~11 floa "t s t r:ic spat have s :'a pid g rowth but by the ·end 
of the seas on tl1e shape is p oo r c1nd clustering bad enough to involve 
losses in separaticn,. ':'.b.e 111'.::: °t :J. ci d has pcss::..b ilit ies, however, :ror the 
production of tile J.m 1er :;T <JCL8:S cf oyst2Ts a11d possibly f'or higher 
grades if th8 co llec·~ors :=: :;."c !):i'.\)ke11 W) be:'.'.'ore t he c rowth has proceeded 
too far" It i s 0 ·01 iou.s ~he:1 "~ :;lle re3rjnG 0:2 the s pat in the same bun­
dles of collec tors on v,rbicb thsy we:c~ e co l lec t ed is ·w ery cheap. rt 
offers full pr otec ti on froD s·'~ar fis,11 , c;ood g rowth and might be of real 
value where the 11 set ;; io l ight. It wi ll r.e tried againo 

Modificat i ons of' the she lved \ .. ·ire boxes t ried in 1932 and 1933 
were used i n 1 935 red. L:c:Lng ez;xm;:;e by l'.sin.«:i; var ying proportions o:r 
wood in c onstruc"ci c.n . .dl i;l10ug:1 sa t i sf'a ct or y g r owt l1, survival and 
shape can be obta:i.!led the e~~pense re~:1atns somewhat higher than that 
o-f the large flo eting t:'eys ,. 

Plans f or 1936, in ac<. cU·i:; ion to items me ntioned above, include 
trial of pla.nting r8 ·ffed spat l'rom the trays at earlier ages to reduce 
cost, small moc1i:f icct i ons i:' t. he t :rn ys and higher c oncentra ti ons of 
s:pat on the tr ~.y~ ~ I~ ~- ~ hoped tl~at ~Y c cmb i n ing t he use of trays 
w1 th t he use m 11 T.;'l oo ~-c oms a re Gi-1ct1 on of cost c an be ma de without 
a comme nsurate :::..0 1Neri ng of growth , su::." vi val or q_uali t y. 

A<.YvuH.Needler. 
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REARII~G OF S"!?A~~, ON SHELLS IN THEIR SECOND SUTuThlfER 

As 2. furt~1er a·r,t ack on the starfish problem the rearing on 
shores of .spat collected il1 the preceding year ~n ~hells in wire ?ags 
was trie<L Wlrn n s11cl1 spat is planted on the maJority of beds a high 
mortalit•r usually r esults f:r cm damage by starfish and. if there is any 
consider~ble survi--:rnl cluste:rs are formed which must be lifted and 
separated when the oysters are ~wo years old or less in order to avoid 
distort ion and fur th er lasses" 

By spreadin~ the shells with spat on shores, at various levels 
from just belovv low tids up, it wa s hoped that the damag e by starfish 
could be avoided by their nat 1J.r al absence or by the facility with which 
they could be removed. It was furthe·r hoped tt.a t the small oysters 
could be ee.sil:i- r ecoverad. by rcl<;: ,3s or forks in the autUJ.--nn when they 
were about J"5 inonths ol C.. and separated.. In this way a higher survival 
and a reduction of' t l:i.e cost of "ii::::·oducing s ingle oysters was expected. 

The syat were planted on seven different plots giving a range 
in depth of fr om ab out h8 lf-tide l e vel to about a foot below an ordi­
nary low tide, and a -rnr iety of t ypes of bottom and degrees of' shelter .. 
The growth 0f the spa~ was studied by Miss A. E. Clark. 

The r e sults wllile sue':iciently encouraging to warrant further 
trials o.f' the me t J:iod with mod.if ica tions do not demorn::trate the effi­
cacy of the method as an improvcme nt over plan ting on shallow beds. 
The growth was on t he wh ole somewhat slower than the growth on beds. · 
The growth or ci.lgae on t he shells .favoured t11e deposition of silt with 
the result that there V.'ere both Tosses and distortion from this source. 
In the most sh eltered situat ions this was sufficiently serious to re­
duce Burv i val, g rowth aDd shdpe below the levels obtained on the bet­
ter shallow bedsu 'Ul8 resul·cs indicated that shores for this purpose 
should be fi rm as possible and the ill effects of exposure to wave 
action were not as seriou2 as was expected. 

. . It is :p l c::;n neC:. to re~e?t t he t:::'ials next year using the more 
promising types of shore use ~, in 1 935 and extending the plots -to some-
what deeper l evels to avc• ~.a. the 1.eaviest growth of algae.. Losses f'rom 
starf'i sh were reduced nnd separation of clusters was facilitated and 
it is believed t !1at these advantage::; may make this procedure mrth 
while when th0 firmer o.nd deeper shores are used. It must also be 
borne in mind that bits of' shell and some spat and small oysters are 
inevitably left behind in the 2.utui11n. some survival of the small 
oysters over winter and sane iDcre ased production or spat must be aon­
sidered as a further valuable result from the rearing of spat on shells 
along the shores. The method al.so hr ing s in to use shallow areas which 
are not sctitable :<:>r lila turing oysters~ The method is dependent on the 
movements ~f st~rrish. on ~Jr.vd off the shores and on means of capturin~ 
them. Further in'!est1gat ic!l.s a re necessary before all these factors 
can be evaluated a nd t he poss ib ilit ies of t he method fully explored. 

A.W.H.Needler. 
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S:SASONAL GROWTH OF REAR:SD S:?A'l1 IN THEIR SECOND SUJ\ilMER 

A s a check on the concl. it ions in the rearing of oysters in 
which a certain amount of crowdi ng is necessit a ted by c onsiderations 
of' cost the g rowth cf srat was :followed by Mi ss Clarie throughout the 
growing sea son under :i:nuch less crowde d .i on dition s an d i n four r e p1°e­
sentative situations. 

It -was found tha t a hi g her rate of g rowth occurred than was 
obtained_ under the crowded c ondi tions and tha t the g:;..,owth was ma in­
tained somewhat better through out the season. In gener al, however, 
the results indic a ted tha t the most rep id grcwth occurre d in the 
early summer - a consideration cf practical importance in connection 
with development of a che aper procedure in r eari ng of spat through 
use cf trays only up to the time of dange r from Te::.' edo. 

A great variation j_n g rowth was found , the ave:::' ng e we i gh t 
at the end of the s eason bein g app r ox imat e ly t wice as g reat i n the 
best as in the vmr st situa tion_ The fact ors controlling the gr owth 
rates remain somewhat obscu:!.0 e a s the h i ghest tempera tures d i d ~,1ot 
produce the fastest g r owth . The import snce o:f c"c her f' a c t ors and 
especially :fcod supp l y is indicated. 

A .. Vv.~-LNe ed.ler " 
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OYST?:~RS IN TITT BRAS D 'OR LAKES, CAPE BRETON 

work supplementary to the preliminary survey in the pre:rious 
year involv e d visits to cape Breton oyster areas for three days in 
July (3rd to 5th) and three days in October (8th to 10th). 

Experiment al transfers to improve quali ~y. ~ysters ~rom 
waters with prffvailing salinities below 20 per m1lle in the River 
Denys district 1Nere placed in the water at Baddeck, C .B., Port Hood 
Is. and st. Andrews . At Baddeck (just seaward of the well-populated 
oyster area) salinities are ,]ust over 20 per mille and at Port Hood 
Island and s t. Andrews 30 per mille or more. Transfers were made at 
the beginning of July and compa ris on in October with oysters left in 
place shov~ed no reduct ion of the darkness of the mantle edge. The 
improvement in flavour was believed, however, to be sufficient to 
malce the tra nsfer of value i n marketing and there were ind i cations of 
the comnencement of i mp rov e.illent in shape. These effects were more 
pron ounced at f~t . .Andrews and Port Rood rs. t ha n at Baddeck, where 
the change i n condit ions wa s much less. Some of the transplanted 
oysters were l e ft f'or future examination to indic.ate the effects of 
longer expcsure t o the new cond itions. 

The problem of overcon ing th e dark mantle colour character­
izing Bras d ' O:r Lak e s oysters remains u nsolved and no promising method 
is in view ~ The hop e (eJcpre ssed. in my 1934 report) of improvement by 
transfer to saltier waters is not r ea lize d by three months' exposure. 
Furthe r enqu i ries an d examinations of samples did not confinn the 
possibility that the mantle colour was s omewhat lighter in the more 
saline wa t ers in t he :1l akesn although a wi de indivi dual variation was 
found. 1·Hcroscopic examination of t he dark mantles is being c ontinued. 

Examination of possible piclcing gr ounds made it evident in 
the short t i :r;ie availab le that some shallow areas are present on which 
there is good spat production and hi gh winter mortality and from which 
oys ters could be transferred to deeµ3r waters Tiith benefit to the 
stock as a whole. But the areas are small (owing partly to the s:rrall 
tides and reduced intertidal zone) and widely scattered, making super­
vision especial l y difficult. It is not believed that the benefits 
would over-balance the expense of proper supervision or the ill-effects 
of possible abuse s of picking privileges, unless as part of a greater 
develppment of oyster farming in the region. 

Educational work was limited to filst r i but ion of 11 terature and 
to disc ussio-n of oyster cul tura 1 problems with individuals and small 
groups. Owing to imminence of elections at the time of' both visits it 
wa s adv i sable to avoid public meetings on a sub ject which might easily 
become highl y controversial~ 

Some additional hydrographic data were obtained and a cursory 
examination made or· oyster areas at Grand 'Stang and at Long Pond near 
Port Hawkesbury. 

Worlc to date in the Cape Breton oyster areas h·as all been of 
a pre limina:ry natur e limi te O by time amd re sources. Little further 
progress can be made without continued invest igations throughout a con­
siderable per icd inc luding further invest i ga ti on of hydrography and the 
pre sent oyster populat:iion, and trials of oyster cultural methods with 
a view to modif j_cation to suit the local cond i tions. Plans for future 
work depend on the ef'fort cons idere:d desirable and on the resources 
ayaiibab l e ,. 

A.w.H.Needler. 
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SEX REVERSAL IN OSTREA VIRGINICA 

Csea Fisherie.s) 

Most of the work was designed to show the ef:fect of crowding 
on sex determination. In October 1934 some oysters of known sex 
were suspended in individual wire baskets and some were crowded in 
bigger baskets either with oysters alone or mixed with mussels. 
These were examined in 1935. Observations in the field have sugges­
ted that crowding produces a higher proportion of males but the ex­
periment did not support this. There was no appreciable differenoe 
between tile sex ratios of the oysters kept under different degrees 
of crowding and there was an abnormally high proportion of males 
throughout. Although the oysters seem to grow normally it is 
possible that drilling to determine sex may affect them adversely. 
To test thi.s the experirirent :is beirtg repeated with undrilled as well 
as drilled oysters disposed in individual and collective baskets .. 
It is also possible that the experiments have been started after the 
sex for the next year was determined. It is proposed to set one up 
again in 1936 during the spawning season in June or July. 

The sex of some individual oysters has now been recorded for 
five years and of many for four. It seems certain that in many the 
sex is determined afresh every year. 

Alfreda Berkeley Needler .. 
'-.,,. 
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SPAWI'HNG , GrtO·TTH, AlTD DI:3TRIBUTIOJ:J OF 3TARJi'If:lH 

The i~vest iga tions begun in 19 34 were continu ed and expanded. 
The spawning time of starfish was f ound to be the first week in June, 
by examinatio~s of gonads and ser ie s of p l ankton tows (No. 5 net). 
The water t emperature at th e time of spawning was about 15°C. 
Gastrulae a pp ea red on June 5 and progress iv e l y lat er stages until 
about July 2. Between June 21 and July 4 some larvae settled and 
metamorphose d on slider::: set out f or t b e purpose. ~1'his wa s in a dvance 
of the time that t he oys ter spa t settled. 

A preliminary examination of ~at er ial collected indicates 
that starf ish as s ma ll as three cm. in diameter raay spc.nm. These 
specimen s would no t be more than cne year old. 

The size f re r;uen c ie s of samples of various s tsrf i sh popula­
tion from oyster IJeds show onl y one distinct yeE~r class as did the 
samples of 1934 . 'There a1°e ~J.arked d if'fen3 nces in the most fretuent 
size class 01 starfish from dif:Le:'.:ent beds. Th e se d.iffe1° '.::: nces are 
int er"Pre te ·.:[ n ot af': t iffe rent B:1;es but as showing g re ;::, t er growth in 
cert s in reg ions, pro babl;T corre late d wi t b fo od supply . li'ifty star­
f ish vrnre cag ed in boxes , ''J i th an abundance of fooc.1, from ~; e'ptember 
4 to Oc t ober 1 2 . Star f ish 3 .3 to ~ -5 cm. in diameter g rew 1~8 cm. 
Y?h ile t h ose fro,m 8 . '3 to 10 cm. gr en only 1 cm. durin? this time. 
This indicat es that the predomi nant size class of any of th~ starfish 
populations inve st ir;ate :-~ could easil y De of one yeFJr old individuals. 
The sts.rfish were in d.arkness dur ing the e xper i ment and it vms 
noticed that the b ~:.~ i ::: : llt colours of so.me of' these starfish, all of 
wh ich were obteinecJ_ f'rcrn shallol'.' 1~ 1ater, became c1ull sreyish or 
brownish hues. 

~xploration of v ar i cus types of bottom at v2rious depths in 
the Bay showed a complete a 'Js :onc e of st a:c fish at n::; place wh ich was 
inve s tiga ted. By far the g reatest numbe r of specit:1ens -:;:rere, ho1.'1ever, 
obt s ined frorri oys t er areas nnd t:·1e populat ion appesi-ed t c be smallest 
on soft mud bot t or:LS. In t l:-18 upper reaches cf the inlets o:f the Bay 
only the present y ear 1 s set of· starfish 1.'vs re found. 

An es tir11at'3 of the abundance of starfish on a few of the 
Depa:c-trien t of Fi~~11eries 1 Oyster beds wa r; o 'o t a ined by counting the 
tot a l nwnb e r of sta:ctish, c aught by t he r outine mopping to remove 
these pests from the bees . The max imum number was 42,400 from 
Cooper Bed . These star~·ish we:-ce much smalleJ" , h ow ever, than speci­
mens obt a ined from :::;or1e uthe:c.·· oeds where t~rn po~:mlation was less 
dense. The pr obable reas::,n is the scarcity of food suitHble for a 
larg e population cf s mall st arfL::h AS mos t of the 1jysters would be 
too l arf; e t o be eatsn. The figures are st r ictly be low minimum Dopu- . 
lati on as mopping operations c eas e d when t h e catches becar1e markedly 
smaller. 

G. F. J'i':. Smith. 
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STARFI 7-1 VI GliATION .AND J_,PHTING FACTOR:'-'; I N DI;."}TRIBUTION 

li i g rati on of starfish nea r oyster areas a t low tide level was 
observed. ·11o st of the mi ~~rat ion took p l ace in the late spring and · 
the fall, t :1e movem3 nt s to 1.w.rd shore decrea smng a s the we a ther became 
warmer in the s ummer. It was obs•Jrvecl tha t st a rfish may travel 
t wenty feet a day and when near oysters , mi grate directly toward 
their prey. The distanc e :Lro.m \'.'hic h the starf ish may be attracted 
towo.r d cvst er are as h a s not vet been i nvest ic.~a t ed. 

In t he latter part o f.~ Aug ust the water t anperature reached 
27°C. in inlets of t he 3ay • .At t h i s tii:1e de ad st s rf'ish were found 
near low tide marl~ , wh ich were doubtless killed by the high tempera­
ture. The srnall star ·:' ish of' the pre sent ye s r in the upper parts of 
the inlets were n·::::;t k illed, however. Joth of these observations are 
in st r ict agreement 1<vi t h tbe laboratcry experiments of 1934 on tem­
perature as a lin1 iting fector i n st ar ~ish d.istribution. 

Laborator ;;r exper:L.:ients on the efr ... ect of rate of chang e of 
salinity were car:ri e d out. A cans t ent lm:.r salinity of 14%0, even 
vvhen the time of d.ecree se f ro m nono.a l ·salinity was varie d from 45 
minutes to as long as 98 hours was unfavoure.ble. In the latter case 
the survival was much l onger in the low salinit~r . Hovrnver, if the 
salinity is r a ised ac:;a in to the n on:n.a l leve 1 the starfish may be sub­
jec tea. to a salinit y o:f' 7%0 for a s long a s 4 hours. These experiments 
sugg est tha t starfish :ma 7 be a cclimat i zed to l ower salinities than 
th ose in which they a re f ound i n 1." alpe cue Bay. ?oss i 1) Jy it is not 
only· the salinity o:e the external envi1..;-on ·:1e nt tha t :·:mst be considered 
but a lso the sali n ity of the co elomic f lui d . This assumes that there 
is a c onsidera ble l sg of the salinity 0 f the ·wa ter vascular system 
when the exte rnal salinity i s chang ed. The l aboratory l"esu lts to­
g ether i. '1ith caging expe riments during the srnTiner of 1934 and 1935 in­
dicate that during the summer, t e:~-:.perature is much mc:r" e impor t ant as 
a l~:ting factor in starf1s h distribution than sali n ity. Salinity 
ills perhaps an important H mi t in,g fecto:c i n starfish d istribution in 
the ··:inter ".7hen the Bay is ~·rozen cTv er . On this p oint no observa­
ti ons have bee n possible e:.s y et. 

In the spri ng an u:i identified pr otozoan ('1o lotrichida 0 ) was 
observe d in the c a vity o f the tp·nads o f st arfi s h. The infested speci­
mens were apparently healthy oth e:n;;;ise. There is as yet no evidence 
that this protozoan is a se ::i ous enei11;r of the st arf'ish but . perh a ps it 
sh.ould be place \": tentc•ti vel y on tbe list of limi tin,Q: factors for 
starfish distribution a n d pop ulation densi t y. -· 

In the summer of 1936 it i s ])ronosed to c untinue and extend 
tl18 '\i\Jork on starfish mi graiJi on and extend investi@. ations on limiting 
f a ctors to starf· i::;l1 l s.rvae . =~xperi ment::> on ra.te of' g rowth will be 
continued. and data on Pl" eference and s electi cm of f oo d by sta rfish 
will be sought. The use of traps as a meth od of starf ish control on 
o yster beds v; oulc1 be li nke d '?i t h e~,:periments on food. 

G. F. r.''. . Smith. 
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JUNIJY ·scALLOP I NV3.S'rIGATION:S 1935 

The scallop investi gation wa s continued during the smmner at 
Digby, N. i:L , speci a l attention being paid to the factors determining 
the productivity of the Digby scallop- beds , which are the mos t exten­
sive ones in Canadian wa t ers . The investigat ion fe ll under the fol­
lowing pr i nc i pa l he a ding s : . 
Growth-rate . Tlrn final est ab l ishment, both experimenta lly and stat1s­
tiaalTy-,-·o-:f t he annua l nature of the r i ngs of growth was effected , thus 
providing a working basis for ftir ther g rowth study . Thr oughout the 
srnmner, s arn.p les of scall ops wer e measured.; and satisfactory curves were 
obtained for three different age - groups indicating growth-rate through­
out the sur.J.mer . It 1i1as found that the g r 0wing peri od begins about 
March, and was at its he i ght i n early September . In general, the rate 
of growth corresponded wi th t he prevailing temperatures . 

The g rowth-rate was determi ned for each c,f a series of s amp les 
talrnn from l ocalities exhibiting d.if'f erent environmental conditions, 
and a study of concurrent observations at these localities upon the 
environmental factors seems t o indi ca te that whereas several factors 
may influence the g rowth-rate of Digby SC all ops , t he most important Of 
these are the amount of food pr esent and the prevailing temper ature. 
There is strong reason tc suppus e tha t t he ou t wash of detritus from 
the Annapoli s Basin l arge l y explains the c sncentration of scallops 
opposite Digby Gut .. There i s an offshore gr adient in growth-rate cor­
responding to similar gradients in the qua~tity of det ritus and of pl­
ankton (during the Sllill.Tier diatom minimum ), in t emperature, and to a 
le ss marke d extent i n the e. ;i eed of current s. 

Material was collected for a study of the growth-rate of the 
free - swimming l a rvae. 'I11:1ese proved to be very s carce in t he Digby 
p l ankton; the materia l has yet to be studied . 
Spawning. The extent of the spa1;ming s eas en wa s partia lly determine d . 
Spawning was already i n pror;ress a t the '.:leg inning of June, and contin­
ued thr.__,ugh out the surrrrner unti l about September 10 on the i nshore beds, 
and perhaps a weelc later on the off'sl1ore ones . A tendency for the 
seal lops to s pawn on the hi gh spring tides was n c, te d at the end of the 
sm.nmer; but there was no indication of this earl ier . 

Materia l was coll ecte d for a study of t h e abundance of the 
vel i ger l a::cvae in t 11e plm1kton at various times dur ing t he snawning 
seas on, and is to be vrorked upon. · ~ 

The age at maturity Ft::i.;c: d etermined st approxi mate l y three 
years , since sca llops ·wi tt. t h r ee ring s ;:1ere found. to be sp awning. How­
ever occa siona lly a two- year- old scal l op vrns f'oun d to be mature, whi le 
occasional tln'ee - year - olds ri.Iere still i.1u-~1a ture. It should be noted 
that the Digby f i sl1ery ca uses many three-year - o l d scallops to be caught 
and market ed Uefo re the y have he.d a chance to s pawn . 
Food. The stoma ch ccntents of sc allons· from im.ihorc; and offshore be ds 
V\7ere examined and compared 1?ith No .18~ net plankton from immediately 
above th e latter . I t was founo. tb.a t 1•dth few e xcept ions, the sc a llops 
consumed the plankton i n toto , and there waf..~ li tt l e evidence of selec­
tive feeding . Large CJU--::<111.tf'tl.es of detrital materi a l and gr it pa~'tic les 
were ingested ; but a tendency to eliminate the diatom Chaetoceras was 
noted . It app:=ia rs that detritus forms a l ar ge proportion of the food 
of Digby scal lops, and probao l y inf luenc.es the g rowth- rate considerably, 
Mor~alit3~ . }~Vidence was obtained that sugg ests that the rate of growth, 
dur i ng the s ec on a. sumner, of :;ib b y sca 11 ops large l y in flue nee s their 
surv ival, since i t is in t his yea r that tllev attain a size suf'ficient 
for protec tion fr om most prectators . The dominant ag e-groups on the 
beds shew invarie bl y very rapi Cl g rowth during their s econd yea r. 
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Seal.lop larvae were too scarce f'or a critical study, but a 
very high and at times actually complete mortality in the l\'Iya and 
Mytilus larvae during t he early sunm1er in the same localities suggests 
"'fiia"'lJ----a-similar st a te of affairs exists among the scallop larvae. 

Distribution. Some e:Arploration for new scallop beds was done with the 
C.G . S. li]1.rle-ux 11 , and several new areas were discovered. Data upon en...:. 
vironmental c onditions were collected that explain largely the distri­
buti0n of the Fundy scallop beds. It would appear i n general that 
scallops aFe present in the d irect line of i:.aate r drift, wherever 
plenty of suitable food, a sandy or gravel ly bottom, and a fairly 
strong bottom curre n t exist. The Digb y area exhibits all these 
characteristics very markedly • 

.Arrangements have been made for the collection of' regular 
samples of s ca llops duri n3 the coming winter; a:nd with this mater ial 
it i s propose tl to conti nue the growth study and observations on the 
beginning cf the spawning perioc1 and 011_ feeding activity in relation 
to growth . Temperature re cords are being continued at Digby through 
the winter, to be corre l ated v1iith the spm;rnin.g and feeding activities. 
Next summer it is hoped to continue the work on spawning and growth 
rate, and t o investi gate the mortali t.y and growth rate of the larval 
stages in greater de tai 1 tban has been hitherto possible. 

~. A. Stevenson. 
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THE UJFLUENCE OF THE DIGBY SCAI,LO? FISB?:RY U?ON TTS R..AKE FI.SHERY 

Young ha1~e (Uroph"ycis tenuis) live comrnensa]ly during their 
first year vvi t hin the-valve-s-ol' Fi:.i:nciy scallops. They first enter 
the scallops when abou t five cent i metres l ong , during fie pt ember; and 
remain within th em throughout the wint e r until the following .July , at 
wh ich t ime they have gai ne d a length of ab out eleven centi~etres. 
They then leave t he sc allops, hav ing presumab l y grow n too large for 
t h em. 

Up to five y oung hake nay apparent ly be present within one 
scallop, and during dragg ing operati on s the fish 3re i mpr isone d with­
in the scallops when the valves of the l at t~r s nap s hut, and are 
l anded on the decks of the scallop boa t s , and ultimately die . 

~fuen it is considered that last wint er (1934-5) upwards of 
ten million S8e.llops we r e l anded at Digby ( est i J::1a te from :1Fisheries 
:::;tatistics;;), it is r ealised that the mor t a li ty of these yo ung hake 
must be ex ceedingly hi gh . It is probab l e that several tioes the 
number of hake tr aw l ed and nJB.rketed in Digb y Ccunty are killed in 
t h is way ev ery year . 

It is si gn ific ant t l~ t, corres9ona1ns closely with the recent 
rapid in ere a s e i n the Digby sc allop fi shery, hake have be en bee oming 
inc reas ing l y s carc e in the Bay o f Fundy off Digby Neck , wh ich was the 
centre of the g r eatest hake fishery in Canada. 

Arrangements have been made for the collection of samples of 
t lrnse yo ung hake during t he co.ming --:inter , fo r a .study of their 
g rowth. 

J. A. Stevenson. 
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GR(OlVVi'H RATE AND l!'.ORTALTTY IN 1Ji!.'IA AND :Jl.JIYTII.US VELIGER LARVAE 
Nr DIGBY-,-N. S. .. 

A seri e s of No . 18 net tows was taken at intervals of three 
days, th roughout the summer , in the Annapolis Basin, opposit e Digby.;: 
T'he width·- freQuenci es of the veliger l arvae of JVIya arenaria and 
r·1ytiJ_us edul is were ' "1or ~..::ed out from these tows,-a-nd--from them were 
Ci.ecli.ic-ecr :c-:-1e · growth- rate of ti1e larvae, and their Telative mortality. 
Identificat ion was effected b y use of Stafford's criteria of differ­
e nt is ti on of the larvae of easter n Cana di an bivalve molluscs, vi z . 
careful meas ·u.rement of leng ttJ and widt~1, and general appearance 
(colour, etc .}. It was f'ound that the t wo f orms ag reed closely both 
i n grrn~th ra te and i n mortality . r:::-·he 5.UI'a t;i 0 :1 of the free-swimming 
period varie d some-\:,rha t, but was approxi mately t11~ 0 and a half weeks. 

The .1J10Ttali ty cf t il_e larvae; as determined by the q_uanti ta­
tive estimation of eac h age·-group, was g reatest at the beginning o:f 
the summer, wh en a g e - g roups actually disappear ed altogether from the 
plankton long before they had a ttained spatting size. suc cessive 
age - groups attainec~ succcssi v ely lat.er stag es as the summer continued, 
until they were large enoug h t o spat. The morta lity, in general, 
varied in°tersGly as the pre vsi li ~1g ten-;_perature" 

Snch compibe te mortality as occuTred during the early smm1ier 
must play a larg8 part in determining t h e success of the spawning 
seasor. for these forms , a n d th is success would appear therefore to 
be largel y dependent u pon t emper ature conditions during the develop­
ment of the larva e . 

J. A. Stevenson. 
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SEXUAIJ M:A.TURITY IN LOBSTERS ON SOUTHERN NOVA SCOTIA COAST 

There has been much Ci. iscu2sion in southern Nova Scotia re­
garding the re cent i niposi ti ~~ n of a t '11ree and one sixteenth inch 
c a rapace (about 22 .5 cm .• t ut a l l eng th ) size h mit . In a short field 
trip, Ma y 2-1 - June 6, j n fo r:. ·lation was collected regardint; the sizes 
at sexua l ~'11.aturity of t he lobs te rs i n this ar e a,, ~Ee asur8.1lents 1.'.-Fere 
t a ke n of t he tot al lengt h and of" t i1e width of the second segment of 
the abc1or,1en in fema le l obst e rs . As deter ro.inec1in1932 a t Point du 
Chene and a t Gr aE d Ea nan t he abdome n of t he f e male beg ins to increase 
in width relativ e to the t o t a l l e ng th of t l1 e body at the approach of 
se xua 1 matur i ty. 

The incre a se in rela tiv e •-:;id th of the abdomen be gan in 
Clark ' s Harbour at about 29 c;·,1 ., in Pubnico at about 27 cm., in the 
Tuslrnt Isl a nds at 28 cm . a nd in Port Ma itland at 27 cm. In our 
measurement s of 1932 o. n incre ase in the r e l ative Hid.th of t he abdomen 
at 18 cm. a t :?oint du Che ne corr e sponded wit h an egg be a ring female 
mininmPl size of about 18 cm., Phi l e 0t Gr and ~ ": anon where the increase 
in the rela t iv e width o f t he abdo:men occur red at about 33 cm. the 
smallest egg-bea ring fe male found vra s ab out 34 c ri1. in tot a l l ength . 

Apparently on most of the Ca na di an lobster g rounds we st of 
Cl ark 's Harbour the lobster s ma ture e.t sizes abov e 27 .- 28 cm. the 
sr:1allest eg.:._; - be s.ring lobst ers be i ng i n ge ne r a l ab out 10 cm. l arger 
than thos e of the southc-3m Gulf of st . Lawrence area . At Lockeport 
on the o tl1 e r hand the mea sureme nts a ppa r ent l y shov1 a mixture of an 
inshore po pulation living l a r g ely in t he wa rmer bays and harbours 
a nd first ma tur i ng at ab out 22 cm. ·wi t h s n of :fshore popu l ation 
living mostly in the d e sp er . a n.c1 colder cffshore wa t e r ond carry ing 
eggs for t he first t i me a t s i zes U}) to 30 cm. 

w. Templeman. 
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IDBSTER l:\[ATING 

Additional work has be en done on the process of mating. In 
mating one of the last pair of walking leg s of the male lobster is 
placed across the body in front of the copulatory appendages so as 
to g ive them the necessary elevation to penetrate the female annulus. 
Exactly the same procedure has been observe d by E. A. Andrews ( 1904) 
:hn the case of the crayfish Cambarus affinus. 

Eight sexually rnaturefenw les wh-ictihad recently hatched 
their egg s, and had moulted. betvrnen August 26 and Sept ember 16 were 
kept apart from males during and after moulting and were placed in 
the presence of eleven sexually mature males of suitable size on 
September 20. Only two of these f' emales, one moulting 12 days and 
one 6 days after adding the ma les ·were fertilized when the females 
were dissected. an September 24. Three other females of similar size 
to the unfertilized ones were added to the grcup on September 22. 
These three females had moulted only 1 to 3 days previously and when 
dissected on September 24 all three were :fertilized. It is concluded 
that the normal time for the mating of the female to occur i'S within 
a few hours or days after she has moultedu 

Females carrying fertilized eggs have been shown by Bumpus -
(1891) by Herricl< (1911) and by the author (1934) and (1935) to in­
variably possess a full supply of apparently normal sperms in the 
seminal rec eptacle. H~rrick thought the meaning of this was that 
the female lobsters copulat ed with ma le s while in the hard shelled 
condition since the f'emales rarely lay eggs before they are hard 
shelled. Five females kept entirely apart fr cm males during the 
course of the experiment laid eggs in a tank: at St. Andrews in 19'35. 
A full supply of eggs wh ich were shown to be rertile was laid in each 
case. Three of the females were dissected 2 week s and t wo ab out 9 
weeks after the egg s were laid. In each case the seminal receptacle 
contained sp ermatophores with millions of sperm norma 1 in s hape. 
Thus female lobsters can lay a normal supp ly of eggs fertilize them 
from the stock of sperm j_n the seminal receptacle and still have so 
many s:perms left that we were unalole to tell t he difference between 
the contents of' the seminal rec eptacle o:f a lobst.er which had laid 
eggs and those of a female in which none of the sperm .had been used. 
Moreover a gelatinous material filling the seminal receptacle and 
covering the SP:J rmatophores is so hard as t o prevent any other copu­
lation than the original one soon after the maul ting of t he female. 
As observed in eleven cs.ses wheTe the annulus was dissected out from 
the old shell all ferual es lose the whole inner 1 ining of the seminal 
receptacle together V'J ith all sperm wh en a moult occurs. 

W. Templeman. 
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EGG-LAYING AND HATCHING POSTURES OF THZ LOBSTER 

During the summer of 1935 we were fortunate enough to observe 
the true postures assumed during egg-laying and hatching which appar ­
ently have never been described previously for the Amer ic an lobster. 

Two lobsters were observed in the process of laying eggs. 
Un:fortunately most of the eggs had been extruded before the lobsters 
were observed anc1 the total length of time required for egg-laying 
could not be exactly determined. During egg-laying t.te lobster re­
mained on its ba ck supporting itself" on the first segment of its 
abdomen and the tips of the large claws ·which were stretched out in 
front. The cephalothoTax was eleva ted at an angle of about 35° the 
hinder border of the cephaloti1ora x being near or on the bottom; the 
abdomen was c ompletely folded so that the · setae fringing the telson 
and uropods were almost opposed to the bases o:f the last pair Gf' 
walking legs leaving a s1roll space through whi ch the first pair of 
swirnmerets could just be observed. Eggs passing :fr cm the oviducts 
flowed downward by gravity and 1i'1ere carried into the abdominal 
pocket by means of a current created by the first ps.ir of swimmeret s 
which beat at the r3te of 15 to 20 times a minute. ~Jhen egg-laying 
was completed the cephalothorax '!las gradually lowered and the 
abdomen opened, allowing more sea water to reach the eggs . In about 
15 to 20 minutes the animal turned over into its n eirma l position and 
immediately turned over on its back again resuming its ncrmal 
position after about 1 or 2 minutes. 

Hatching was observed on many occasions. The lobster rested 
on the tips of the four pairs of walking legs with the large claws 
held out in front one or two centimetres off the bottom. The cepha­
lothorax was !1.eld almost horizon5lally and the abdomen elevated as far 
as pos -> i ble, the whol e abdomen pointing straight upward at an ang le 
of 20-45~ 1c.r ith the horizontal~ V-Vh ile the anima :J_ vms int his post ti on 
the swimmerets were waved violently creating a current ':7hich passing 
up the inclined plane of the a"bdomen, carried often hundreds of 
larvae, which at this time bro ks out of the egg she lls, beyond the 
extended abdomen and toward the surface of the ~vat er. This phenome­
non occurs in about half a minute and may be repeated several times 
at short int e1~vals. :-

The European lobster behaves somewhat simi l arl y during egg­
laying and hatching.. We wsre unable :ii ther to verify or to agree 
with the descriptions given by Knight (Contr ibu·cions. to Canadian 
Biology 1918) for egg-laying and hatching in t.lo!e Amer ican lobster. 

W. Templeman. 
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EXJr:;RilF'.l~T c:; ON ,SURVIVAT~ Ji.ND GROt\IT'J OF LOBST:SR LARVAE 

~~ ff ect s of light and_ darkness . :E'orty-e i gh t newly hatched 
l a rvae, natcEel:··catfh-e·-·-sa.-me--t rme·--frorii the same lobster were placed 
half in complete a_2rlcness a nd lle l f in the light from a north window. 
The temperatures \Ne:ce a pp roxim.a 0ce ly s i rri l ar in both parts of the ex­
periment. The l a rvae ·.vere kept sepa rs.tel y in Best Bottles 1Hi th about 
250 cc . of 'iilater arid f ee!. on plankton, the vmter being chang e d every 
t wo days. Tw8nt y- th r ee :1..arvae r eaclleC't t he 4 th stage i n an average of 
14t days i n complete ds.rkns ss and nj_ne t een larvae in l 7t days in the 
light . In a simiJ.ar e :::1)e r:'..r:ieEt in 1\rhjch t v1elv e l arvae were used 
e l even larv2e reci.c h ed tbe 4 t h s t ae;e i n an s.verage of 19 days in dark­
ness and n i ne in 23 d.ays i n t !1e li ght. 'I'he l arvae r eare d in darkness 
were a lso sign ific: antl y l arger 'chan those exposed to the light. In 
the first experLT1.en t the sunlight r e ached_ t he larvae for not more 
than a ha lf-.~1ou2:' per day at sunset and in t he s e cond experiment the 
l a rv ae were never in sLmligh t, mers ly being exposed to the ordinary 
light of the l aboratory. 

Prob lem of r·earing larvae together . Perhaps t he g r eatest 
1,-, robl em in lo oster rea-:i~ing--on-a-Iarge scaTe i s t ha t of preventing 
cannibali sm . Seventy fiJ~st sta.'."c:e l s rvae ha tched at the same time 
f rom the same lo bst el" iiveI'e plac e d i n each of t ·i;Jo wash basins With 
about 4000 cc. of sea- -vvs.ter i n each and t he l arvae were fed on plank­
ton. One bas i n wa s kept in compl ete darkn es s and the other open to 
the ordine.ry li g~1t of t he laboratory . Ten l arvae survived to t L.e 4th 
stage and seven to t he 5th st sge in e. arkness while in the light only 
t wo l arvae r eached the 4th s t age and one t he 5th. Most of the deaths 
were due to canni bal isni and it ·was noticed that in the light basin 
the l arvae orient ed themselve2. by t he l i f; ht rays and g athered in a 
particular area o f the bas in '?here being c rowde d t ogether many 
chance s occurre0. f'or one to se i ze upon the other , while in the dark 
basi n the l a rvae s catter:::~d e c1ual ly over the basin. 

L.ow Sa linj_ty . Twent y- four l a rvae hatcl1 ed at the same time 
from t11e-:s.a~w-·lobster we r e pls c ed separate l y in 250 cc. of sea wa ter 
at salj_ni ties of ab out 31, 26 and 21 %0 anc1 fed on p lankton, the 
water being chE1nge d every t wo day s . Nineteen r ea che d the 4 th stag e 
a t 31%0, s ixteen at 26%0 an d se venteen at 21%0- There was no signi­
ficant differ en.oe in tlJ. e t i mes of mc;ulb ng at the different salinit­
i es and growt h we, s sliglrt l y greate r at the lowest salinity of 21%0 

than a t 31 and 26% 0 • These Tes :..1lts ag:::'ee with t he r esults of similar 
experiments on low s alinity j_ n 1 934 . 

w. Templeman. 
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RATE OF DEV:ZLOPJ1f:~l\1T OF THE LOBST:S'R EGG 

(Sea Fisheries) 

The most conv enient way of determining when egg lay ing . occurs 
on differen t parts of the coast is to colle ct samples of eggs not 
lat er than t wo months after e gg laying and from the st age of develop­
ment of the embryo to calculate the date of egg laying. Until now 
however a standard has not been availab l e by which these calculations 
could be made . 

It was found p ossible to keep the newly l aid lobster eggs 
alive r·or a month o r more in sea water l<:ept in wide mouthea bottles 
and changed at intervals. 

Eggs 1.'l ere place d. in still wa t er at diffe:tent t emperature s 
one and one-six t h days after be ing l a id, hav ing been left at t a ched 
during this t i me to tt1e female and kep t at 1 2-13 °C. At 18.5cc. the 
16 c ell stage was rea che d in about 2 days, at 14. 5 °C. in about 3 days, 
at 10. 5°C . in 4t days, at 5°C. in 25 days and at 1°C. no si gn o:f 
d i vision appeared in 60 day s. 

As a control the parent :female with the residue of egg s 
attached was kept i n a tank with runn ing sea water at 12.3°-14°C. 
Here a t 1 2 .3-1 2 .7° the I6 cell stage was reached in about 3t days, 
while at 12.3-l4.9°C. the egg nauplius with antennae bifid and telson 
just beginning to fork was attained in 35 days as compared with 15 
days at 20-22°C. in Herrick's experiments (1895). The eye pigment 

---------·at 1 2 .3-14.9°C. appeared in about 53 days as crnnpared with 26 days 
_,,,- at 20-22°C. in Herr i ck's e:x ~e Timents (1895 ). 

W. Templeman. 
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!i.A T~:: OF GFiO ' !'I'H OF LOBGT~H T,ARVA""~ AT A CONE3TANT T:El~P:SRATURE 

An experinent was begtu1 in J ul y 1935 designed to f ind the 
rel ~1.t iv e l ength cf time re011 i red bet"'rt een mou lting s in the earlier 
stage s of the lobster, al so t he g rowth at e ach moult. Larvae were 
kept at a con stant t emperature of 19.5°C. the te mperature usually 
no t varying more than ha l f a degree in either direction. 

At this temperat ur e t he first stag e lasted about 3! days, 
the second a b out 4 days ,the t hird 6 days, the four th about 14 days, 
the f ifth ab cut 15 days and t he sixth about 19 days. The experiment 
is st ill in pror:;ress at Ed~ . Andrevvs) s ome of the l arvae having 
reached tlie 11th stage . Grow t h per mou l ".:; is be ing determined by 
collec ting the moulted s hells and measuring the carapace . It is 
hoped that wit l1 this standard t cget her with m:iny other expe :timents 
on th e rate of moulting a t vari ous t emperatures wh ich we have per­
f o r med dur i ng the pa.st felf'1 years , we sha ll be ab le t r_; calculate the 
number of years reouired for t lrn l obster to reach 8 certain size in 
areas di ff er ing in temperature . 

W. Templeman. · 
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EXPERU[SNT5 ON KSEPING LOBSTERS IN AIR 

(Sea Fisheries ) 

To determine the survival period in air three lobsters were 
placed at each of :L iv e t emperatures, an attempt being made to keep 
the a ir moist in e a ch bo~~ by sprinkling sea water at intervals on 
the bottom of the container . Tv7o small lobst ers 21-23 cm . long and 
one large lob ste r 26- 33 cm. total length were used a t eac h tempera­
ture. On e of the s:!"ial l lobsters 1;Js s buckle s helled, h av ing moulted 
several weeks previous l y; t .he ot lrnr t wo lobsters at each temperature 
being ha.rd shelled, not ha'~'in :~ moulted since tb.e previ r:,us year. 

The l obsters, liv ed on the averag e les s than Ii days a t 20 °0., 
5 days a t 15°C., 9 2/3 da~rs a t l.0°C., 12 days at 5 °C., an d 1 5 days at 
0.5°C. In all r:,ases the buckle shelled l.obst e r ci ie d f j_rst, having 
lived l ess than l day a t 20 °, 2 Gays a t 15°, 6 days a t 10°, and 8 
days at 5° and e.t 0.5c . At 0. 5°C . one lobster lived in air for 22 
days . 

Since the g ills of the lobs teTs dying 1n air were a l 1110st 
always dry, ex9 c.:ri.\:rnnts were carried on in y,;hich the lobsters we re 
dipped j_n s cJlutions of the deliquescent salt, ca lcium chloride . 
H0wever, no l engthening of' t he. period of s urvival r·esulted. 

The effect on t he co nce ~trsti on of the blood of lobsters 
l<ept in air v1as j_nvesti gate d by means cf the Beclrn1ann thermometer. 
'Ihe freezi ng poi~Tt depression of tile se a i;mter fror:1 wh ich the lob­
sters were removed was l.77°C, - ~•- 1 hile the f reezinr:s pc.iint depression 
of the lobster blood i1mnedia tely after remov a l from t lle water wa s 
1.80°C. Other lobsters removed from the wat er at t he s ame time were 
l<ept alive in air n t about 15°C. for 3 days and then bled~ The 
volurne of blood p:i:oc1uced Ly each lobster 1_.-_'as apparent ly reduced at 
le as t one - thjrd and the freezi ng poi n t depressi on wa s now 2 .01°C. 
ind ica ·;;in,~~ that a great tr:.1ount of evaporation of water had taken ' 
place and that death in a ir may ~0 esult fr om a loss of wa ter frm1 
the b0dy and a conc entrat ion of the body f luids a s •.::e ll as from 
asphyx iatj_cn r esulting from the d. ryi ng out of the g ills. 

W. T·empleman . 



ATLANTIC BIOJJOGIC.LL STArJOH R:SPORT...._19~5. 

Appendix lTo . 5 4 

UARINE BORERS IN SAINT JOHN HARBOUR 

(Sea Fisheries) 

Purpose: (a) To determine the presence of :i\Ia.rine Borers, if any, the species, and 
extent of damage:producad, if pl'esent: and (b)' To det er mine the hydrographic fea­
tures of the ·wa t ers, vlhich mig~1 t be correlated with the presence, or absence of 
these borers. 
Jnve§_ti12:~t.i.Q.Jl: The Atlantic Sugar Refiner ies and later , t he Saint John Harbour 
Commission wer e concerned 1:1i t b. possible damage to underwater structures, under con­
struction, or recent::..2,1 corr;)leted, in Saint Jor.1.11 Harbour, by marine borers,. Al though . 
advised that previous investigations would indicate the un.likelihood of such damage, 
a cooperative effort wF.•,s p:ianned between the organizations concerned and the Biolo­
gical Board of Canada. 

The Atlantic Sugar Ref ineries arranged for a series of test-blocks at their 
wharf,. and under too ~1:. to obtain r egular observatj_ons of temperature, salinity, and pH. 
In the series jirnt completed, no ·oorers were discovered until .August, 19r.i:5, nine 
months after the invest i ga tion bega.n. Two s~ecimens of the borer (Limnori§:. l:hg~) 
were discovered in each bl oc1t ( s~x-month exposed and ::'.lne-mcmth control) of the Sep­
tember series, as well as the Augi.ls t, but none in October. 

The Saint John Harbour Commission arranged fo:r a series of test-boards in 
various parts of tl1e harbour. They were particularly concerned as to the specifica­
tions for the new worlr.s under construction. The first boards (from the mouth of the 
harbour) examined in June were quite heavily at tacked by J,irnnori~. At this part icu- . 
lar location, J,imnorj?..!. burrovvs were found at a level of +8 feet above the harbour · 
low-water datum. Attack at this site was more sevel"e, and extended to a higher 
level than at Partridge Island, much furt her out in the Bay of Fundy {where a great­
er attaclt would logically be anticipated), or at any of tlle other . locations investi­
gated, in t}1e harbour. 

T~J.e waters of the harbour d'!lrj_ng tl-.1.e freshet :periods are of sufficiently low 
salinity to preclude the possibility of survival of borers. At other times of the 
year, water of salini t~1, defini tel2,i suitable for the existence of L:i,mnoria, is tG be _ 
found at the greater harbour depths~ which depths, however, are generally below the · 
1evel of the various wlla'.!'.'f structures. It woul0. seem however, that a ratl~er fine 
differentiation betvrnen the bydrographic conditions at various points in the harbour 
was need~ln order to determine the fac to rs involved in the existence of the borers 
at one particularly favourable spot. A cooperative effort on the part of those con­
cerned was made in the month of Augast. The results bring out differences which in 
the final anal~1sis, will probabl~1 fv.rnisL the answer to an interesting ecological 
problem--one with a most im:portant practical application. 

It seems probable that this inves tigation will have been instrumental (at 
least in :!_Jart) in effecting a saving of several hundred thousand dollars to the 
Dominion Treasury, in obviating the use of expensive treated piling, and lumber in 
the new structures" 
ReCQ!lJillfill£..~tiQ.11§.: Tte examination of the test-boards is being continued, and from 
the hydrographical lJOint-of-view, it is p lB.nned to repeat the survey of the harbour, 
in the earlJr sp:dng, as during t he time of e~::treme differences in salinity between 
top ai1d bottom, the differences between various points in the harbour will be more 
easily noted. 

R. H. M''Gonigle and H. B. Hachey. 
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