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REORGANIZATION 

Before Union of Newfoundland with canada in April 
1949, the Newfoundland Government Laboratory carried on 
biological research, some technological and hydrographical re­
search, fisheries analyses, canned and fr e sh fish laboratory 
inspection; and ge n e ral analyses . 

After Union the biological and hydrographical section 
of the Laboratory was placed under the Fisheries Research Board 
of canada, r enamed the Newfoundland Biological Station, and 
most of the orig inal staff remained with this Station. The 
responsibility for technolo5ical r e s earch and services was trans­
ferred to the Atlantic Expe rimen t al Station a t Halifax, the fish­
e rie s analytical and labora tory inspe ction group work is being 
s e t up as a Departme n t of Fisheries Fish Inspection Laboratory 
and the general a nalytical l a bora tory remains under provinc·ial 
control. 

BU ILDING 

At the present t ime the Newfoundland Biological Station 
e ss entially occupi e s the top floor o f the government laboratori es 
bui lding which was constructe d in 1940~ Space for new staff is 
not availabl e and the present staff is very c-rowded. This whole 
bu ilding is n e eded for the use of th e Station~ 

RESEARCH 

In Ne wfo undla nd the Sroundf ishe s ,. particularly the cod, 
h addock, Ame rican pla ic e and ros e fi sh a r e o f th e g r ea t e st impor­
t a nc e L Of these the fishery for cod is at present more valuable 
than all the other fisheri e s to ge the r a nd the volume could .be 
gr ea tly increa s e d by d evoting mor e a ttention to fishing the off­
shore banksL The haddock, plaice and rosefish fish e rie s a r e only 
in the early process of d e ve lopment and phrticula rly in the l a t­
t e r two a much greater catch is possible e v en from the stocks 
discove r e d during the p a st thre e years .. 

There has always been a shortage of r e s earch staf~ at 
the Ne wfoundlan d l ab ora tory so that probl ems h a ve to b e attacke d 
in rotation. Thus whil e within the pa st t en years a good d eal 
of biologica1· r e s ea rch h a s b een comple t e d on th e lobster , dogfish , 
caplin and h e rring we h a v e during th e past three years concen­
trated our r e s e arch l a rge l y on the Grou ndfishe s. This policy of 
directing most of the res earch effort toward the groundfishes will 
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probably be a wis e plan in the f u t ure a lso for the Newfoundlaud 
Biolog ic a l Station. 

In addi tion to th e Groundfish r e s earch Sa lmon rese nrch 
h a s b ee n continue d because of the wide public int e re s t and of 
the many problems and the vulnerab ility of the salmon population . 
A memb e r of th e staff , ~r. Tibbo , ha s been for several years s e c ­
onded to th e Atlant i c Herring Investigation Committee and is 
sta tione d at S t . Andrews. 

Re s earch on the Vi t amin A va lue and yield of live r o il 
of the various Ne wfou ndland f ishes has continued· for three y ears 
a nd is now b ei ng brough t to a clos e . 

Groundf ishes 

In the Groundfishes there a r e a numb e r of conside rations 
which motivate our r e s earch. First of all in th e pre sent poorly 
de v elope d state of th e offshore fishery for these groundfishe s a nd 
of the poor returns to th e individua l fish e rman from the inshore 
fishe ry must come e xplora to r y fi s hing and the r e l a t e d hydrographie 
studi e s to obta i n a be t t e r know l e dge of these fish populati o ns with 
a vie w to gre a t e r and more e c onomic a l exploit a ti on . Secondly there 
is n eed to lift t h e vei l of ignoranc e on th e g s n eral life h istory 
of thes e fish e s s o tha t we c a n think about the fish inte l ligently 
a nd co rne to wis e conclusions . In the s e cond regard no «B. jor phase 
of th e life history should be l eft unstudied.. Thirdly a b asis 
should b e l a id by which major cha nges in th e fi sh popula tions c a n 
be r e cognized . While the Newfoundland s t at i o n is to some small d e ­
gre e in a p osition to c a rry out wo rk o n the f i r s t two of thes e ab ­
j e cts and by a study of fi sh l e ng ths a nd ye a r cla sse s to c a rr- out 
p a rt of the third t &sk we do not believo tha t we can ga ther enough 
sta tistic a l informa tion on th e inshor e cod fisher y for a sound basis 
of conservation studie s a n d be lio ve tha t this should be don e by s ome 
other agen c y th an the l abo r a to r y . Also the ma in centre o f fishing 
on the Grand Bank by the fo r e ign tra wl e rs, whe r e d ep l e tion is mos tly 
like ly t o occur ; is not fish e d by our fish ermen. It is possibl e 
tha t an Int er national Commission for the North We st Atlantic will 
help in the prov iding of the n e c es s a ry statistics on the Grand Bank . 

Re s ea rch Boa t. Since for mos t o f t he g r oundfi she s trawl ­
ing is the only practical way of c a tching the m co mme rci a lly a 
groundfish r esearch boa t should b e a tra wle r . Our pres ent r e search 
boa t the Inves tig a tor II is doing u seful work b u t to c a rry ou t ex­
p l or a tory f ish ing properly e sp e ci a lly in d eep wa t e r where s o l a r go 
a proportion of t he s e groundfisho s is_ found a conside r ably l arger 
r e s e a rch bo a t o f the tr a wl e r type i s r e quir ed . This boa t should b e 
c a p abl e of tra wling in 300 f athoms . There is a l s o r oom for R 
sma ller boat f o r work in hydrography and wi th l ong lining t 1-3. wl 
a n d o the r g ear in r e l a t i on to th e inshore f ishe ri e s. 
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Hydrography and Fi~h Concentration. Although one can 
easily make serious mistakes by as suming too precise regulation 
of fish abundance by t emp e r a tu.re in.particular· c a ses, the general 
correlation be tween particula r t ype s of botto m t emperature condi­
tions and abundanc e of v a r ious k i nds of groundfisp is indicated 
in many p a rts of the area . 

Ha ddock on the Gr and Bank in Ma rch and April 1948 were 
in dceper wat e r than in 1947 corresponding with colder wat e r thnn 
in 1947 be ing pres ent in the sha llowe r d epths in 1948 . The had­
d ock v10re pr e s cnt in number s in the wa rme r deeper wat er . · On St . 
Pierre Bank the spring fishery f or h addock is unusually d eep often 
i n the vic i nity of 90-95 f a thoms while the Grand Ba nk sp ring h a d­
do ck fish c r y is usua lly a t 50 t o 60 f a thoms . In both areas during 
the Spring a n d in June the greatest quantitie s of h a ddock a r e in 
t h e water s e v e r a l d egree s a bove ze ro c entigrade a f e w f a thoms be­
low the z e ro centigra d e laye r which ext ends much deepe r on St . 
Pierre Ba nk than on the Gr and Ba nk . 

Cod a r e a va ila bl e throughout spring, summer and autumn 
in wa t e r of one o r two degrees c en tigra d e situated a t about 100 
t o 120 f at:mms, be l o w the laye r of eo ld A~ctic water b e low zero 
c entigrade on the n orth e rn and eas tern slope s of the Grand Bank . 
The b e low ze ro wa t e r app ear s to act a s a pa rtia l b a rrier a lthough 
it is app a r ent that a t times e spec ially .a ft e r spa wning some of 
the c o d bre a k through the ov e rlying ·c old l aye r and mount into the 
wa rme r l aye r abov e . Th e re is much· investiga tion ne e de d here .as 
t he amount of this brea king through after spawning may det ermine 
the ex t ent of the fishe ry inshore and o n the· sha llowe r p a rts of 
the b ank. 

Amer ic an Pl a ic e a r e found in numb ers on the east e r n 
Grand Bank in wa t e r r ang ing f r om -1 .2 to +1.1° Centigra d e . 

Exploratory Fishing . Successful e x p l orati ons h ave oeen 
c arrie d ou--C-for h a ddock o n S t . Pierr~ Bank and on the Grand Bank. 
The finding of ha ddock on th e Grand Bank fro m February t o June 
generally offers no difficulty a s it · is usua lly o nly neces s a r y t o 
try between th e 45 a nd 70 fathom contours on the south we st edge 
of th e bank where the bo tt om is e xc eeding l y s moo th , Explorations 
a l ong the northe rn a n d eas t e rn slopes o f the Grand Ba nk h a v e shown 
good popula tions of c od in a numb e r of a r eas , sometime s be low the 
c old l aye r and s ome time s in the upper p a rt o f t he cold l aye r . 
La r ge populat i ons of Ame ric an plaice o f connnercial size have been 
shown to exist all a l ong the east e rn slope s o f the Grand Bank . 
The plaice and co d popula ti o ns a r c n ow being a ctua lly explo i ted by 
l o c al tra wlers , many millions of p our:rls ha v i ng been taken from the 
eastB rn Grand Bank a r ea during th e past two years . The pr e s enc e 
of r o s e fish has been demonstrated in d eep wa t e r all a l ong th e s outh 
western e dge of th e Grand Bank , the we st e rn e dge of St. Pierre Bank, 
the south coast o f Newfoundln nd west o f F ortune Bay , the we st c oast 
of Ne wfoundland n or th t o Port Sau n ders , a nd n orth o f Antic osti Is­
l a nd. In sever a l of these a r ea s large quantities o f r o s efi sh a r e 
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present. In one of the ar6as , Hermitage Bay, ove r seven million 
pounds of rosefish have be en taken since its discovery by the In­
vest igator II in 1947 · 

Haddock Lesses in Cormnercial Trawling. Measurements in 
1949 at s ea and oi181ïore during four trips o f conunercial trawlers 
have shown numbers of hadd ock discarded at sea of 47, 32, 71 and 
49 percent of the total c atch . Varying percentage s of the had­
dock below 50 centimetres were discarde d. 

Otolith Weights a nd Lengths a s Indices of Distinct Popu­
lations of Fish. An apparently ne w method has b een developed of 
distinguishing betwee n fish populations by means of otolith weights. 
Using this me thod it h a s been f ound p os sible t o distinguish be­
tween the Grand Bank and St. Pierre Bank populations of haddock, 
the Grand Bank haddock having heavier ot oliths, and between the in­
shore st. John's and offshore s outhern Grand Bank populations of 
cod, the St . John's c od possessing considerably heavier otoliths~ 
In haddock from the Grand Bank ar ea the o t ol iths of the males are 
heavier than those o f f emales of the same length. In both c od 
and haddock the ot olith length de c reases greatly relative t o the 
length of the fish with incr easing size . 

Vertebral Averages . The vertebral averages of haddo ck 
samples fr om St. Pierre Ba~and the Grand Bank c over gpproximately 
the same range so that the vertebral averages a re n et a good weapon 
f or studying the differences and migratio ns in schools of haddock 
in the Newfoundland a r ea . The vertebr al averages in the Newfound­
land area are approximately one vertebra l ower than that of the 
neighbouring Nova Sc otian banks . 

In c od the vertebral average is of very practical us e in 
studying the distinctness or o therwise of the various cod p opula­
tions a nd for indicating mixing and migrati o n in the Newfoundland 
area . Differences in vertebral averages between 54.479 and 52.146 
occur • . High verte br al average s mos tly ab ove 54 are f ound in Labra­
dor, on the east coast of Newfoundland; a nd to the n o rth of the 
Grand Banks. The l owest vertebral averages, between 52 .146 and 
52.903, are found in cod populations on the s outh east tip of the 
Grand Bank. Averages are below 53 .3 on the ' sou th west edge o f the 
Grand Bank and below 53 o n the s outhern part of . the west c oa st of 
Newfoundland. Elsewhere in the area vertebral ~v erages intermediate 
b e tween the high and the l ow a r e found . 

Survival o f Haddock Year Classes. on· the Newfoundland 
banks the do minating year class at present, providiqg in numbers 
almost seventy per cent o f the c onune rcia l cat ch at St . Pierre Bank , 
is the 1942 year cla ss. A new year class, the 1946, ls showing 
pr omise . The 12 t o 15 year old fish are numerous on St . Pierre 
Bank but v ery scarce on the Grand Bank. On these banks· there a re 
many extremes of surviv a l, s ome years such as 1944 and 1945 on both 
banks and 1939 1940 and 1941 on St . Pierre Bank, sh owing a survival 
of only one to three per cent tha t o f a very good ye ar such as 1942 . 
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The variations in yea r classes in the different areas are of use 
in showing migration or lack of migration between areas . 

Nematodes in Cod Fillets. Studies of p a r asitic nema­
todes in cod i'iliets have shown~lle highest infestation , 42 to 45 
per cent of the fish infested, near the middle of the west coast 
of Newfoundland . From the area o f high infestation the rate of 
infection is reduce·d to the north and toward the e astern part o f 
the south coast . Infestation is low 0 to 6.9 per c ent on the 
east coast of Newfoundland and in Labrador still lower, 0 to 5 
per c ent on the Grand Bank, and lowest, 1 per cent at the south 
east tip of the Gran d Bank and 0. 5 p er cent on Flemish Cap over 
300 miles from the ne a rest land. The a bundance of harbour seals, 
particularly of breeding colonies clos e ly parallels the abundance 
of parasitic n ematodes in cod fill e ts. 

Tagging . A Be lly tag ha s been us ed in cod t agging with 
bette r succe~Irlthe second year than the more usual cheek tag . 
Over 4300 cod and 300 haddock have be en tagged during the past 
three years . The re have b een no returns of haddo ck tagged from 
ordinary otter trawl ca tches. The general picture from the cod 
tagging is that these fish move l i ttl e a long the coast during the 
summer months and the g r ea t movement is off to deep water in the 
autumn to a sp awning area f or spa·tming in May and June and a con­
siderable a lmost i mmedia te dispersal afte r spawning . Many c od near 
the west coas t of . Newf oundland in the Gulf of St. Lawrence migrate 
out of the Gulf to banks off the wes t ern part of the south coas t in 
the late autumn and earl y winter a nd back again in the spring. 
Many cod from th e we stern side of the Grand Bank and from St. 
Pi e rr e Bank migrate inshore bu t inshore migration would be quit e 
unusual from the south eastern pa rt of the Grand Bank. 

Data and mate rials coll e cted but not yet worked up. A 
large amount of data and materials, including sex, sexual maturity 
and spawning data f or 4000 haddock and 7000 cod, stomach c on t ents 
of 6000 cod, otolith s for 6000 cod , measurements o f 64000 haddo ck 
and 51000 cod and l ength weight r e lationship of 3000 haddock and 
3000 cod have not yet been worked up sufflciently for summar y r e ­
ports to be given. 

Salmon Investigati ons 

Recent investiga tions of salmon in Newfoundland under 
Dr. A. A. Blair have b een chi efly concerned with increasing the 
river space available for s a lmon a nd with tagging. Four natura l 
fishways, that is, series of pool s blaste d out of bedro ck have 
b een built. One of these appears to b e qui te succes sful, in t wo 
some salmon have passed up and in o ne the salmon have not yet bee~ 
sufficiently directed to the mouth o f the fishway . 

Salmon t agging at Bonavista in the middle of t~ e eas t 
c oas t of Newfoundl and has gi ven a 43 pe r c ent r .::, c ...... .tJ t "' ... _" ~ · ' · ~ · 
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nine p er c ent f t he tagged salmon a n d 7 p e r c ent of the gril se 
were c a ught in Nova Scotia, New B:i'.'unswick and Quebec , entire l y in 
t he southern part o f the Gu lf of St . Lawr ence anè the entranc e to 
the St r a i t of Canso . Sa l mon t agg e d a t Cap e Charles in Southern 
Labrador we r e caught mos tl y along the La brado r c on st . Tagging a t 
Cape Br oyle nea r St . J ohn ' s gave poo r returns . 

Tr olling f o r salmon has been trie d wi th the hope of ob ­
t aining s almon f o r tagging but wi th no success . 

Vit am in A Value a nd Yie ld of Live~ Oil 

In 1947 t o 1949 a s tud · has b een made of the Vitamin A 
value and yie l d of liver oil from the individual livers of a bout 
s eventee n hundred fish from the i '1shor e and offshore a r eas . At ­
t ention was co ncentrat ed espe ciall y on the cod and t o a l es s er de ­
g r e e the fish e s ca ught in n umb e r s in the a r ea name ly h a ddo ck , dog ­
fish , th orny ska t e , American plai ce and r ose fish while some wor k 
was d c n e on 25 c ther s pe cies most l y of g roundfish e s . 

The c od still r ema ins the b es t c orrnne rcia l source of 
Vitamin A o il in the a r ea . The h alibut has l ong been known a s a n 
exc e llent sou rc e of Vitam in A and D but the quan t iti e s of live rs 
a va ila ble in t he area a r e limited . Of minor imp or t an c e bec a us e 
of t he ir l a c k o f qu antity but o th e r wise o f commerc i a l value aro 
the livers of p o llo ck , hake , l a r ge ang l ers, l a r ge barn door and 
spin y t a ile d ska tes . The extractio n of oi l f r om rosefish wast e is 
de fini t e l y wo r th wh ile, pr oviding o il of rel a tively high Vit amin A 
values . Grow i ng out o f th e l a b or a t o ry investigat ion the ex trac t i o n 
of oi l fr om rosefi sh was t e is being c a rri ed out o n a commercial 
s c a l e in Newf oundland . These r esea rche s on fish o ils a r e be i ng 
b r ou gh t t o a cl o s e . 
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ES TIMATES OF EXPENDITURE 

PR022CT 1949 - 50 19 5_0 - ~ ~ -- --·-
!~ dminis t r a t ive Offic e ~ Li br a r y 34., 150 . OO 20 , 855 . 00 

Gr oundf ish 41, 570 . 00 54,395. 00 

M/V Investigator I I 80 , 620 . 00 45 , 985.00 

Salmon 18 , 120 . 00 21,045.00 

M/B Gr i l se 3, 600 . 00 3 , 700 . 00 

Hydrography & Fish Oils 7 , 350 . 00 9 , 190. 00 

Fi sh Insp ectio n 7, 130 . 00 0 

Herring 4, 350 . 00 : 4, 3_5 0_.:_0 0 

196 , 890 . 00 159 , 520 .. 00 



1. 

- 8 -

ORGANIZATION 

(As of August 1, 1949) 

t dmi nistr ative - Office & Librar y 
Director 
Asst . Tech . Grade 1 (Act i ng Secty . ) 
Stenographer Grade 1 
Supervising Clerk 

2 . Groundfish 

W. Temp l eman , Ph . D. 
ùudrey s . Ralph 
Sheila T. M. Keough 
o. E . Wheeler 

A. Scientific and Inve stigational 
Ass i s t ant Biologist 

Staff 

Assistant Biologist 
~ sst. Tech. Grade 3 
Asst. Tech . Grade 3 
~ sst . Tech . Grade 3 
Asst . Tech . Grade 3 
As s t. Tech . Grade 3 
Asst . Tech . Grade 3 
Ass t . Tech . Grade 2 
Asst . Tech . Grade 1 
Jun . Res. Ass t. - Seasona l 

B. Crew M/V Inves t igator 
Captain · 
Mate 
Chief Eng i nee r 
Second Engineer 
Boatswain 
Cook-Deckhand 
Deckhand 
Deckhand 
Deckhand 

3 . . Salmon 

A. Scientific and Investiga tional 
Principal Biologist 
Ass t . Tech. Grade 3 
Ass t . Tech. Grade 2 - Seasonal 
Ass t. Tech. Grade 1 - Seasonal 
nsst. Tech . Grad e 1 - Seasonal 
Asst . Te ch. Grade 1 - Seasonal 

~ . M. Fleming , B.Sc . 
G. L . Handrigan, B. Sc. 
F . Bre tt 
w. R. Hamilton 
f . • Kelland 
F . K. Spencer 
H. J . Squires 
E. L. Rowe 
B. Tibbo 
N. D. Jean Wins or 
T. K. Pitt 

W. Barbour 
F . A. Winsor 
c. R. Barbour 
B. Blackwood 
w. c. Easton 
L. J . Hurley 
H. E . Hunt 
c. Roberts 
E . Easton 

staff 
A. ~ . Bla ir , Ph . D. 
F . A. Day 
c . G. Seymour 
E . Davidge 
T. J. Farrell 
J. S . Perham 



B. Cre w M/B Grils e 
Skipper - Seasonal 
De ckhand - Seas onal 
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4. Hydrography and Fish Oils 
Ass i st ant Hydr ogr aphe r 
Jun . Re s . Assist . - Sea s o ~1al 
Jun . Lab . ~ss i s t . Grade 2 

5. Herring 
Biol ogis t (Se conded t o A. H. I . C. 

a t St . Andr ews ) 

J . J. Hul l 
S . Farrell 

J . p , Henne s sey , B. Sc . 
E . D. Mo r gan 
Shirley Wornell 

S . N. Tibbo , M. A. 
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STAFF 

(Personne l employe d during th e pe riod 
April lst to De c emb er lst, 1949) 

Scientific 

W. Temp l eman , O. B.E., B.Sc., 
A. A .. Bl air , M. A., Ph.D., 
S . N. Tibbo , M. A., 
1\ . M. Fleming, B.Sc., 
G. L . Handrigan, B.Sc., 
J • P . Henne s s ey , B . Sc • , 

Non - Sc i entific 

M. A . , Ph . D. , Dire c tor 
Principal Biologist 
Biologist 
Assistant Biologist 
Assistant Biologist 
Assistant Hydrographe r 

F . Bre tt Asst . Te ch . Grade 3 (Resigne d Sept . 16th, 1949) 
C. I. Barbour Ass t. Te ch .• Grade 3 
F . A. Day Ass t. Te ch. Grade 3 
w. R. Hamilton Ass t. Te ch. Grad e 3 
A. G. Kelland Asst. · Te ch. Gr ade 3 
E . L . Rowe Asst. Te ch •. Grade 3 
F . K. Spenc e r Asst . Te ch. Gr ade 3 
H. J . Squire s Ass t. Te ch. Grade 3 
L . N. Clue tt Asst. Te ch. Grade 2 
J ean Goodyear , B. A., Asst . Te ch. Gr ade 2 
Elizab e th Scott, B. A., Asst. Tech . Grade 2 
B. Tibbo Asst • . Te ch. Grade 2 (Re signe d Sept . 16th, 1949) 
Au dr e y s .. Ra l ph ~ ss t. Te ch . Gr ade 1 (Resigne d Sept . 2 lst, 1949) 
N. D. J e a n Winsor Asst. Tech . Grade 1 ( Re sign e d Nol[ . lst,.. 1949) 
Shirl ey J. Worne ll Jun. Lab. Asst . Grade 2 
W. Barbour Cap t ain 
c . R. Barbour Chi e f Engine e r 
F . J\ . Winsor Mate 
J . J. Hull Skipp e r 
B . Blackwood Se cond Eng i n ee r 
w. c . Eas t on Boatswain 
L. J • . Hurley Cook-Deckh and 
E . Ea ston De ckhand 
H. E . Hunt De ckhand 
c . Roberts De ckhand 
O. E . Wh e ele r Supervi sing Cl e rk 
Sheila T . M. Keough Stenograph er Grade 1 

Se as onal 

Georgina Gill 
E . D. Morgan 

Junior Res . A ~ si st . (June 27th - Sept . 18 th) 
Junior Re s . Ass i st . ( May lüth - Sept. 22nd ) 



T·. K. Pi t t 
c . G. Seymour 
E·. Davidge 
T. J . Farrell 
J. s . Perham 
s . Farrell 
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Junior Re s . Assi s t . 
t sst . Te ch . Grade 2 
Asst . Te ch. Grade 1 
Asst . Te ch . Grade 1 
Ass t. Te ch . Grade · 1 
De c khan d 

(May llth - Sept . 22nd ) 
(May 2nd - Aug . 9th) 
( Jul y 4 th - Oct . lst) 
(May 18th - Oct . lst) 
( May 18th - Octi lst) 
(May 7th - Oct . lst) 

~-~- -- --· ~-
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PUBLICATIONS 1948-49 

The. Life History of the canlin 
(Mall.otus villosus O. F . Muller) 
in Newfoundland Waters . 
Bull. NBwfoundland Government 
Laboratory No. 17, Pages 1-151. 

Abnormaliti es in Lobsters. 
Bull. Nfld. Govt. Lab., No. 18, 
pp .. 3-8. 

A Possible Substitute for the 
Plugging and Banding of Lobster 
Claws ... Bull •. Nfld .. · Govt . Lab., 
No . 18, pp. 9-11. 

Body Form and stage Identification 
in the Early Stages of the American 
Lobster. Bull. Nfld .· Govt. Lab , 
No . 18, pp. 12-25r 

Growth per Moult in the American 
Lobster . Bull. Nfld . Govt . Lab ., 
No . 18, pp. 26-48 . 
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Append ix No. 1 

I NVESTIGATOR II BOAT AND WORK 

The Invest iga tor II is . the 1arger of the two research 
vesse ls of the station, a n 84 f oo t 120 g r.oss t on boat of Britis h 
Columbia s e ine r type. The b oa t c a rr ies a cre w of nine and a 
labora tory staff of t wo , i s powered by a - 250 H.P . Atlas Diesel 
Eng ine , a n d was buil t a t Cla r envill e in NewfoundJa nd i n 1946 .. It 
has been operated by the Station t o some ext en t fo r l ong lining 
but mo stly for o tt e r trawling . Hydrogr a phie wo r k has been carrted 
on in connecti on wi th e xperime n t al fishing and o the r hydrographie 
work oc c upying ab out a mon th of the b oa t 1 s time each year . The 
chief defects o f the b oa t h a ve b e e n the diff icul ty in trawling 
succ es sfully in deep water over a hundred f ath oms , the l a ck of 
sufficient s ize and powe r to use heavy gear without which trawl­
ing o ver e ighty per cent of the Grand Ba nk and st. Pierre Bank 
is impossible or unsucc e ssful, t he difficulties o f fishing in 
r ou gh weather and of c a rrying o n o ff shore fishing during the 
stormy fa~l a nd winter months . The difference in size , p ower and 
gear of the Investigat or II and o f th e c ommercia l vesse ls operating 
on the Gr a nd Bank a lso rende r di f ficult a dir e ct c omp a rison of the 
r esult s of fishing in the various ar eas wh e re the comme rcial ve s­
s e ls do not ve ntur e . Sinc e the Board is n o t famil i a r wi th the 
wor k of t h e Inves tiga t o r I I a r ev iew will b e g iv en o f s ome of the 
op e r a tio ns of t his b oa t in 1948 as we ll as 1949· 

W. Templema n 

App e ndix No . 2 

OPER,~ TION INVESTIG:\TOR II 1948 

Hydrogr aphy and Fish Concentra ti on on Gr and Bank early spring 
194? and 1940 

The cruis e s o f the Inves tiga t o r II in March were hydro ­
g r aphie cruis es t o study the t emper atur e and s a linity of the 
wat e r o n the Grand Bank and St . Pie r re Bank. Bot t om t empe r ature s 
in March 1948 were fo und t o b e conside r a bl y l owe r tha n they were 
in Mar ch 1947 . In wat e r of 40 f a thoms or l e ss ov e r most o f the 
Gr an d Bank with the exc eptio n o f the s outh eas t e rn tip temp e r atur e s 
were b e l ow ze r o c entig r ade , whe r eas in March 1947 , t he t emp e r a ture s 
i n 40 f a th oms on th e s outh west e rn edge o f the b ank we re a s high 
a s 2°c. Corr'espond ing wi th the l ow temperatures on the rougher and 
shallower parts of the bank mos tly f ish e d b y l ine fi sher men, the 
h a ddock a n d co d wer e in much grea t e r concentration than usua l on 
the warmer s ou thwes t e rn slope s of the bank whe r e betwee n the 50 
a n d 80 f a th om ma r k t he r e wer e huge c a tche s by trawl e rs. The line 
fis hermen fishing in the co l de r sha llowe r water of the bank f ound 
very po or fishing i n March. Thi s was probably du e to two c auses , 
the c o ncentra ting of the fish i n the d eep e r wat e rs due t o the l ow 
t emperature s a n d th e f a i l ure of the fish t o digest and ea t much in 
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b e low ze r o wa t e r s o tha t they wou l d n ot be caught in nllf.1b 0 r0 '-:;y 
line fi sh e r men. In d r agg ing opera tio n s on the Grand B~nk in l .1·t 3 

earl y spring i t was ne c es s ary to c o deepe r than iD 1 )'~6 and l'7~7 , 
mor e l a r ge c a tch e s being made ne a r 70 f a thoms and le ss nes:c 5U 
fathoms t h an i n 1946 and 47. 

Templ en,~'.n 
C- . L. H~n è.~"' igo.n 

Appen d ix No . 3 

OPERA TION INVES TI~.TOR II 1948 

Ha d do ck 

The month s fr om April t ,') J une were spen t i n studying 
the h -3. ddo c k popula tio n s o n t he Gr c.n d Bank a nd S t . Pi erre Bani{ 
On t he Gr and Bank the l a rge h addoc k we r e a t fir st c on c entrated 
mostly in wa t e r o f int e rmed i a t e da p th , 60 t o 80 f a th oms 0 on : h~ 
s ou t h wes t s l opes o f t he ban k ma i n l y be t wee n 51° a nd 53 30 1 west 
l ong itud e . As the wa t e r warmed up t he y e n t e r ed shallow9r w2. te r 
unti 1 by the en d of May l a r ge quan ti tie s were t o be c a ugh;j a t -~ 5 (' 
t o 50 f a t homs on the s outhern par t of t h e ban .{ bet een 51 2.nè. 52 
we st l on g itude. La t e r as the spawn i n g o f the hadc~ock p1"'og r es s cc.l 
in J une and a s wa t er t emp e r a tur e s on th e s ha l lower parts of ~he 
b a nk increas ed t he l a r ge s pa wning a n d s pent hadd ock graduall' i s ­
appear ed fr om the deepe r water a r ea in wh i ch they had pr e vious ly 
b een c onc en tra t ed on t he south - west s l ope s of the bank and sca ·~ ~:.e ·­
ed ove r the s hall owGr and r ougher bo t tomed parts o f th e bank t o the 
n orth - eas t b ring ing t h e commercial o t te r - t r a wl fi sh i ng for hadc1c.ck 
on t he Gr and Bank t an 'e n d . 

On St . Pierr e Ban k t he I n ve s tigator II in Ap ~i: dis ­
c ov er ed h addo c k i n quant ity :m the north - western ecle;e of the b E ,_ k 
i n dee p wa t e r a t a b ou t 

195 fRth oms , Since t he Grand Bank fis.l:1ing 
in sha l l owe r wa t e r and on smoo ther and mor e l e ve l botto.'.1 11as t hen 
producing l a r ge qu an t i tie s o f hadct'J Ck t his d i sco very was not at 
t h e t ime f o ll owed u p by th e co mme r c i a l tr awle r s .. La ter , howe ver , 
duri ng t he last p a r t o f May an d i n J une when the Gr and BRnk had­
do c k we r e s c a t tering n orth - ea stwar·d t he lo ca l t r a wlers too k hR. d ­
doc k in good numbe r s in the dee p wa t er o n t he west e rn edge of St . 
Pi erre Bank at fir s t in the l oc a l i t y f i shed by tha Inve stigato _, 
a nd l a t e r t he fi shing gradua l l y moved sout hwa r ds al ong the weste r>~1 
edge of t he bank. Succ e ss f u l fishing h e r e l asted until t he f~~s c 
week of J uly by wh :i ch time most of the s e haddock had spawned ar,, -' 

s c a t te r ed t o sh all owe r wa t e r a r eas of t h e b nk and i nshor e . 

It is unusua l f or la r ge haddo c k t o be f o.-< n d ::..u la:'t?;8 
quantit i e s de eper than 80 f ath oms. It i s a l s o unu sual for lar6 ~ 
h addock t o IJç f oœîd .:..n quan ti ty i n wat 0r t F· m"'"'"""+-" ·~i:- ~ 'rF,Y'V r. e ar 
ze r o c ent i ~rRrl3 . On the Gr and Banks , a v en in ~1nta1 ,v 
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spring , t emp erature s of 3°c and higher can usually be found from 
fifty fathoms down , on t h e s outh we st çi rn e dge of the Grand Banks_. 
and c orre spondingly a t this time the greate st qu3ntiti e s of l a rge 
haddock a r e usua l l y f ound a t 50 t o · 60 fa t h oms . The c onsid e r able 
depth - about 95 f a thoms - in which th e St . Pi erre haddo ck were 
f ound in 1948 wa s due t o the f a c t that tempe r a tures bel ow .ze r o 
centigrade ext end ed t o almost 80 f a thoms t o the northwe st of St . 
Pierr e Bank and t o 90 fa t h 0ms in the middl e o f t he western edge , 
f o rcing the haddo ck dee per . The f i nding of the se haddock by the 
Inve s tigator II is a g oo d ex amp l e of the u se of water tempe rature s 
in fishing . When the hydrographi e cruises o f the Inves t iga t or II 
wer e comple t ed in March it was n otice d that t empe ratur e s wer e be ­
l ow ze r o centigrade from the surfa ce t o ab out 80 fath oms on the 
north west ern edge of St . Pie rre Bank and t o about 110 f athoms in 
t h e middl e of the we stern edge o f the bank . It wa s pre sumed, 
t he r e f or e , tha t hadd o ck wou l d b e f ound so me whe r e be tween 80 a nd 
100 f a thorns in the wa rr.me st wa t er tben t o be f ound on the bank 
which was a l ong the n orth - we stern e dge . This prove d t o b e the 
case . La t e r , the south west ern a r ea wa rmed up by an inpushing of 
deep warmer wa t e r s e tha t wa t e r a bove zer o centig r ade move d up t o 
80 or 90 fathoms a nd ha dd ock we r e caught i n numb e rs be l ow these 
depths.. By June , sur f a c e warmi ng h ad brought the t emp er a ture s on 
t he shall ow 20 t o 25 f a th om par t s o f St . Pi erre Ba nk up t o on~ or 
t wo degr ees c entig r ade a nd . the hungry haddo ck aft e r spawning we r e 
ga t h ering on the s e sha ll ower wa t er pa rts of the bank . By the en d 
of t he fir s t wee k of July , spawning and th e transfe r enc e of mos tly 
sp ent h add ock fr om deep t o shall ow wa ter wa s a lmost comp l e t e . 
Sorne imna tur e ha ddock an d n:a ture h addock n ot yet spent st i ll r e ­
maine d, h owe ve r, in dee p wa t e r . 

W. Templeman 
G. L . Han drigan 

.!' pp end i x No . 4 

OPERATION INVESTIG!1 TOR II 1948 

Cod 

Th e e a r l i e r Newfound l an ù trawlers the Cape ngulha s and 
the Imperialist we r e unsuccessful , partly due t o the fact t ha t 
t hey wer e s a 1 t fi shing f o r c od an d large ha ddock an d partly f or 
the reason t ha t aft e r th e conc entra t i on of cod a nd haddo ck on t he 
s cu t h er n p a r t of th e Grand Bank bro ke up in June due t J t he scat ­
t ering a ft e r spawning th oy d i d n ot know whe r e t o o bt a i n good 
ca tche s . During the s urmne r o f 1948 t wo reg i ons whe r e successfu l 
trawling f or cod dur i ng th e sumn er a nd f a ll can be c a rri ed on by 
l oca l trawler s wer e studi ed during the ope r a tions of the Investi ­
ga t or I I. The first o f the se ar e a s inve stiga t ed a uring the la t L~ r 
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part of July is abo ut 120 miles n orth e ast o f St. J ohn 1 s , on t he 
northern edge o f the Grand Bank be tween 49° 40 1 and 50° 15 1W 
l on g itude . The best depths were from 105 t o 120 fath oms and the 
catches o f c od whe n the n e t wa s n ot .to m usua lly ran between 3000 
and 7000 p ounds p e r h ours dr ag . The d is tr ibut.ion o f water tem­
peratures expla ine d the c oncen tr a tio n of cod in thes e deep waters . 
The who l e n orthern a r ea of the Grand Bank which is ab out 40 fa ­
thoms deep was c overed with water on e degree b e l ow zero centig rade . 
This l a y er of very c o l d water extend.ed fr om about 25 fathoms to 
80 f a thoms with water o f . ze r o c entigrade extend ing t o ab out 90 
fathoms . Below the laye r o f v e ry co l d water o f zero centigrade or 
l owe r the wat e r gradually became wa rme r with depth until at 120 
fath oms it was 2 .3 d egr ee s centig rade . Tempe r a tur e s of 0. 5 t o 
2t0 c a r e quite fav our able f o r c odfish while very large c oncentra ­
tions o f cod a r e mor e unusual , p a rticularly during the summe r time , 
in wa t e r bel o w zer o c en tig r ade . The water o f z e r o c entigrade and 
l owe r , the r e f or e , app a r ently f ormed a partial barrie r c oncentrat ­
ing th o s e cod in deep wa t er and preventing them from as c en d ing and 
scattering t o the n e ighbouring shallow wate r areas of the bank on 
which which the t emp e rature o f -1° c en tigra de was unsuitable in 
a ny c a se . In the neighb ourhood o f this n orthe rn Grand Bank accumu­
l a tio n of c od , a l s o , caplin a r e p r e sent in quantity providing a 
plentiful f oo d supply . The a r ea described above is a fav ourite 
fishing gr ound o f the French a nd Portuguese trawlers from spring 
t o autumn . ~he b otto m her e is r a ther r ough f or small tra wler s . 

In two trips d uring the first part o f June an d a b out the 
mi dd l e o f July t o the eastern edg a o f the Gra n d Bank in the neigh ­
bourhood of 45° 35 1 n orth latitude f air numb e rs o f cod and an un ­
usual abund ance o f large plai c e were f ound . Captain Blackwood in 
t he t r a wler Blue Spray f oll owe d the l ead o f the Investiga t or into 
the a r e a d uring the l a tter part o f July an d o ther l ocal trawl e rs 
f oll owe d . In this l oc a lity the t empe rature distributio n in June 
was v e ry simila r t o tha t de scribed abo ve f or th e a r ea t o the north 
of the bank . wa t e r of b e l ow zero centig r ade t emper a ture extend ed 
from ab ov e the 35 t o 45 fath om eastern edge o f the b a nk to 90 fa ­
thoms o r more f o rming a parti a l barrie r f o r the cod . Cod we r e 
p l entiful fro m 95 t o 120 fath oms in th e s lightly war mer water be­
l ow the coJd l ayer . The r e was a l so s ome c o d in shall owe r wa t e r be ­
l ow ze r o c entig r ade . In thi s area the cod were fee ding h eavily on 
l a unc e with s ome caplin and th e abundanc e o f these bait fish e s wa s 
dou b tless partly r e sp onsible f o r the conc entra tion o f c od an d a ls o 
plaic e in "the a r ea . The fishing f o r cod and plaice on the east ern 
e dge o f the Grand Bank gav e pr o fitabl e fishing t o l oc al trawlers 
fro m July t o September. 

W. Templeman 
G. L . Han drigan 



Appendix No . 5 

OPERATION INVESTIGATOR II 1949 

General Description 

tn 1949 the Investigator did not begin operations until 
June 28 owing to a delay caused by the installation of a new 
engine . By this time the comnercial haddock fishery on the Grand 
Bank was over . The chief work of the Investigator for 1949 con- . 
sisted of a series of trips to investigate the eastern and northern 
edge of the Grand Bank from the extreme south eastern tip up the 
east ern edge to the north western tip of the bank . The depths in­
vestigated by trawling and hydrographie studies on this eastern and 
northern edge were between 30 and 40 fathoms to 120 fathoms . A 
trip was al so made to Flemish cap and three trips to fishing 
grounds near the coast and b e tween the coast and St . Pierre and 
Gre en Ban ks and for rosefish in the Gulf of St . Lawr ence • 

. W. Templeman 

Appendix No . 6 

OPERATION INVESTIGATOR II 1949 

Cod 

In a trip during the latter part of July cod we re found 
in quantity , 2000 to 5000 pounds p e r hours dragging , over the whole 
ar~a of the eastern e dge of the Grand Bank cent e ri0g on latitud e 
45 29 1 and ext ending from 4 8 ° 48 1 to 49° 06 1 w longitude . The bot­
tom t e mperatures rang e d fro~ 0 . 1 to -o .9°c , most of the temperatures 
b e ing betwee n -0 . 2 and - 0 . 5 c.. Depths were from 39 to 78 fa thorns . 

In a trip during the first part of Augu s t to the
0
part of 

the ea stern sloge of the Grand Bank b e tween 46° 35' and 47 08 1 N 
latitude and 47 17' and 49° 07 1 w long itude and from 40 to 113 fa ­
thoms no large quantitie s of cod were found the b e st catch of 2500 
pounds in a hours dragging being at 110 to 113 fathoms at a t em­
perature of 2 . 2°c . In t his voyage few cod were found at the minus 
temperature s which e xtended over the bottom areas fish e d from 40 
to over 90 fathoms in most of the area . 

Large quantitie s of cod we r e found b y the Investigator 
a bout the middle of August , 3000 , 9000 and 10 , 000 pounds in three 
one hour drag s at the eastern side of the sou th east corne r of the 
Grand Bank between 40 a nd 80 fathoms and with t empe ratur e s from 
-0 . 6 to - 1 . 1°c . Local trawlers , led by Captain Blackwood of the 
Blue Spray, foll owed the Investigator into this area and have con­
tinued to fish cod and plaice successfully mostly in the same area 
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from August till the time of writing in November . They have taken 
at leas t five or six million pounds of cod and ~laice from the a r ea 
since that time the larger trawlers obtaining about two hundred 
thousand pounds of mixe d co d and plaice in four days actual fish­
ing . 

In a trip to Flemish cap during the latter part of 
August all bottom t e mpera tures from 73 to 120 fathoms (there i s no 
shallow wat er on this bank) we r e between- 3 .7 and 3.9°c . No large 
catches of cod were obtained the greates t catch per hours drag 
b e ing 600 pounds. Sorne of the se fish were mos t extraordinary in 
size , 16 fish, a ll femal e s, in a sample of a hundred and three fish 
ranging from 97 to 134 cm. in length, 7 from 97 cm. to 120 cm. 
weighing 20 to 50 pounds and 9 fish from 123 to 134 cm. weighing 
fr om 41 to 70 pounds. Most of the cod caught on Flemish Cap how­
ever we r e small, of scrod size and smaller . 

The o ccurr enc e of cod i n numbers as during 1949 in water 
below ze ro c entigra d e temperature will need further investigation . 
The exp l anat i on may li e in the behaviour of _th e food fishes launce 
and caplin the former being conmon toward the southern and the lat­
t e r toward the n orthe rn par t of the bank. Doubtless when f ood is 
plentiful c od may r ema in in areas otherwise unfavourable~ 

W. Templeman 
G. L . Handrigan 

Appendix No . 7 

OPERATION INVESTIGATOR II, 1947-1949 

Rosefish 

Sev e r a l spc cia l tr ips and a number of additional ex­
plorat ory drags have b een made for r ose fish during the year& Sorne 
l arge rosefish , 300 to 1000 pounds per hour and a half dragg i ng , 
were caught in 90 t o 110 fa th orns on the nor thwe st e rn part of St . 
Pie rre Bank during the fishing for large haddock in April . In 
both 1947 a nd 48 the best c a tch of r osefi sh on St . Pierre Ban k has 
been in essentia lly the same area o n the s o uthwestern edge of the 
bank . Here a catch of 3600 pounds was t aken in one hours dragg ing 
on s ·èp temb er 5, 1947 at 110 to 120 fath oms in 56° 49' W l ong itude 
a nd a catch of 3000 gounds in 45 minut e s dragging i n 82-83 fath oms 
on May 5, 1948 in 56 45 1 W Longitude . On th e Grand Bank seve r a l 
c a tch e s o f a b out 5000 p ounds o f r ose fish in a hours dragging wer e 
t a ken in 60 t o 85 fathoms on th e southwes tern edge between longi ­
tudes 51 and 52° i n May 1947 and i n 1948 some small c atches of 
about a thousand p ounds per hours d r agging we r e made furth er south 
on t he s outh we stern edge in 80 t o 140 fathoms b e t ween 50 and 51° 
50 1W l ongitude . Connnerc-i al vessels have made some good catch e s of 
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rosef ish on the eastern edge of the Grand Bank between 
43° and 43°

0
30 1 north latitude and occasional good drags as f a r 

north as 44 30 1 north latitude on the eastern edge . 

The deep water channel on.the we st coast of Newfound­
land extending f rom Port aux Basques to Port Saunders was explor­
ed between 100 and 150 fathoms in 1947 and 1948 and the deep water 
north of Anticosti Island in 1948 . The operation . was nota com­
mercial success but a few hundred pounds of large rosefish per 
hours dragging wer e usually found in all parts of the a r ea . North 
of Anticosti the largest catch was 1000 pounds of large rosefish 
in one hours drag while several ca tches of 500 pounds per hours 
dragging were obtained. 

The b e st catch in the a rea was off Port Sa unders whe re 
one drag produced rosefish at the r ate of 4000 pounds an hour. 
This latter area , only a few mile s from shore bas bee n tested by 
a local comnercial trawle r in 1949 whos e skipper was advis e d of 
the Investigator 1 s results and i t is r e ported tha t a c a tch of a 
hundred thousand pounds of ros e fish wa s obtaine d in one d~ys fish­
ing. 

It must be e mphasize d that for d ep ths over 100 f a thoms 
the c a tch per hours dr a gging of the Inve stigator II ~ probably 
not much mor e than twenty per cent of th(I)§~ of a comme rcial tra wl er 
and possibly not e v e n a s high as twenty p e r cent onc e 120 f a thoms 
hav e been pass e d . We would there for e think it v ery likely that 
comme rcial fishing for rosefish c an b e e st ablished in many areas 
along the we st coast of Ne wfoundla nd p articularly off ·th e Port 
Saunde rs area a nd possibly north of Anticosti Isla nd e specially 
near the we st e rn tip of th e d eep wa t er pock e t ext ending north of 
this Isla nd . The ros e fish in the s e a r ea s a r e l a r ge . 

In August 1947 the Inve stiga tor II discovered a ros efish 
area in He rmit a ge Ba y on the south coast of Ne wfoundland from 
which during the r e ma inder of 1947 and during 1948 ove r seven mil­
lion pounds of ros e fish were obtained by l ocal trawle rs. The best 
part of t his area for fishing , at about 140 fathoms is inside the 
three mile limit for t e rritorial wate rs a nd bas b e en closed in 
1949 · It is apparent , however, tha t a quantity of rosefish per 
year exce e ding in marke ted value the whole cod ca tch of the Her­
mitage Bay are a c a n b e obtaine d insid e territoria l wa t ers in He r­
mi t age Bay if the local peopl e of the area could b e p ersuade d and 
a llowe d to us e sma ll dragge rs and if, which may be d oubtful , these 
small dragg e r s can f ish the s e de e p waters effici entiy . 

In Augu~t 1949 seve r a l hundr e d pounds of v e ry l a r ge rose ~ 
fisB 45 t o 55 cm . in l e ngth we r e caught in 109-116 f a thoms , a t 
3 .7 C near Fle mish Ca p in l a titude 47° ll ' N and ~ ongitude 45° 09 1w. 
This ma y indica t e the pre sence of quantitie s of l a rge ros efish in 
wa t er deepe r than 120 fathoms in t h e Flemish c a p area a nd to the 
north east of the Grand Bank. 

W. Templeman 
G. L . Handrjg 9.n 
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Appendix JIT o" .J 

O.r EJ .\TIO J.J INVES'rIGA'rOR II 1948-1+9 

In 19h8 a nd e specia l l y during 1949 the Inves t l gat or has 
explored ;i opu~atio ni3 o f pla:ice , cft c;n C'qlled 1.merican Plai c e, rough 
dab or flouè"1der , vi th succ lJ ssfu l r esults al l along the easter n 
slopes ol' t J. e Grard Bai1k . The tc.bl s belovr shows the art.-as of the 
east orn odge of the Gran d Bank wher e catches per hours d r agging of 
fif teen h undre :i pcunds o r mo r e of pla ic e we r e ob t.<=tin e d dur ing the 
exploratory fi s h ln s op3 rat~ons of th~ Inves t iga t o r II. ~~ con ­
sideri n g tl: e c omme rcial po ssibil i ties of t hese ·a:ceas -Lt must be 
eme~n'be red thfl°S a large r an d mor e po J rful comme!' c ial t rawle r wi th 

a l .'.lrge ::'.' n e t wi ll ca tch se ve r a l time s as much per· hours dr agging 
as the I nvestiga t c r . It mus t b e rememb e r ed a lso ·~hat quantiti e s 
of co~ as ~e ll s p laice were o f ten o~tain ed in t hese drag s. 
Plai8e were found iü c;_uantity at tempera t ur e .... r ang i ng I 'è"'om .:.1 02 to 
t l.l a . ~P ~er b elcw zero tempe r a t u r e wa s as o_ten as no t qu i t e 
f avournb le f :::> r the :L r 0ccu :rren ce ::.. n n umber s . In general l arge a c­
c u.rrru l attor1.s of . plo. i c e occupic d wate r somewhat co l de r than cod and 
plai c e v1al.'8 mo st rn.une r ou s at int t... rmediate depths o f 60 to 90 fa ­
thoms C:'."! th e .::: asto rn slop e s o f t he Gr and Bank . 

':'11,3 t:..'a -.,1r::.. (:j r G<lpe Agulh r~ s when oper a tsd by the Nfl d . 
Fi sho1·i es Ros ea;:ch I,abora t cry a t Sa~y Bull s in the earl y thirties 
h ud one or t wu s~cce ssful drag s fo r Plaic e o n the easte rn edge of 
the Gè"'ana Ba:1k, ri'he d e t a ils of thes e drags r1 ere appa r ent ly l os t 
in th 2. fir 3 whi ch dcstro·yed tho Bay Bulls La b or a to ry in 1937 . No 
further i nfor:mc. t .!.C. rms c.. vailab le f or t he eastern Grand Bank area 
unt .Ll the lnvo s ~; j gn t 0r II f ctmd p l a ic e fairly plAntifï}l near the 
su'J.th.ea ~te;_,_1 l"d 0 e e t th ~ Gran d Bank in 1 9~h anè. e specia lly 
pl e r:iL:i..fu~ ':':'JCh s o,1.c. c od Jn J une , _1 :;48 , n t 60 -75 fathoms near 
l a t itude ~-J 33 1 ,.:nci long i t1;.de 48° 441. Sorne newfou ndlend traw­
ler s a l most i rr,1:rndia tel y after Jur!e, 19L~8 , b gan fjsh -~ne; fo r t h e s e 
pl8. i c 8 and r>) d, a t i:' ir s t in the aroa found by L c :rnves tigator I I 
an~ l a t e r fol.0w!ng t he uas t e rn s i ge of the Gr and Bank t oward the 
soutt. and te a J. esser dngree to tho nortil. l'rom the opera. ti on of 
t he s e c cmmer~ ie.l trawle rs aLd e sp·3cis.l l y f r om the explo~a to r y fi sh­
in ; of t he I:ivest] g- t or II a l o ng :~ he wholo eas t ern aLd n orthern 
tJ dge of the b 2nk ... n 191!.:; the r e j s n ow ava i l c.b le a f air l y good pic ­
t ure of th e pos.s:\.b ilit :1_(.s o f a pJ. qic e fishery mos tly between fifty 
o.. nd c:.. hur-.G. r v l f a thorns : tlo:'.'lg the slope a r e& of the who l e eas t ern 
edge of t he G.L·and Ban!\ . More the.n n i n e ty fi v e p er c ent of the S8 

pl~ic a weru 4c cm. or n o r e i n le~~ th , most of them lying betwee~ 
l+U a nd Go sm. and ln r.12 n y cas e s avera ging 50 cm. o r over in lengt:ti . 
2GV t:; :-C"ol. l r: il=..:: cr: p o u.nds o f the se :p la i c e hav0 been caugllt by l ocal 
t r aNle rs dur :i_ng 19~~9 &rd we would think it rr·...;"""'r--1 A t hat a c& v::, :"' of 
plaico up ., o fif t y mi l ] :· on p ounds per yea r can :-:e o .... l-~ .; r r. 14 i.n the 
a -r ca .. 
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Catches of Plaice by Investigator II 1948 & 1949 
Easte rn Slopes of Grand Banks 

(Catches of 1500 lbs. and over per hours dragging) 

No. of lbs. Bot tom 
North West per hours Depth Tempe rature 

Date Latitude Longitude dragging Fa thorns Degrees C 

1948 0 
48° 43 1 30" 8500 63-75 June 9 450 33'15" 

June 8 450 32 130" 48° 44 1 30" 4000 60-75 -1.13 
July 11 

tt§o 
24100 11 48° 4é140" 1500 50-60 -1.oi 

July 11 0410011 49° 0 l 5" 6000 35 -1.1 

1949 0 
49 130" 80 1600 118-126 0.16 Sept.20 47 0 

tt8° 
40·40" 

Sept.20 470 4é' OO'' 9 1 5 Il 2200 120-126 0.25 
Sept.20 

tt7 0 4 '55" 48~ 5013011 3900 122-125 0.29 
Sept.18 27 115" t9 0 

09 100 11 1500 è3 -è8 -0.60 
Sept . 9 4~0 36 1 45" 70 32130" 2500 2- 8 0.62 
Sept . 9 46° 36 100" tt7 0 32130" 2000 82 -88 0.77 
Sept. é 46° 36 100" 70 32'15" 3000 86-90 0.63 
Sept. 46° 3~'15" tt7 0 36 130 11 2000 è5-è8 -0.22 
Sept. 9 46° 3 130" 70 33 130" 3500 5- 9 1.11 
Aug . 3 46 ° 33 130" tt70 2813011 6000 80 0.25 
Aug . ~ 46° 31 140

11 33 130" 5000 82-90 0.29 
July 2 45° al, 5" 4è

0 
07100 11 lé OO 84-96 -0.3& July 23 tt5~ 9100 11 48° 14 100 11 1 OO 75 -0.5 

July 13 46 145" 48° 2013011 t400 73-75 -0.3 
July 13 4§0 41 145" 48° 12 •00 11 500 95-98 -0.09 

w. Templeman 
G. L. Handrigan 

Appendix No . 9 

Techniques 

OTOLITH WEIGHTS AS INDIC ES OF 
DISTINCT POPULnTIONS OF FISH 

A method, apparently new, has been deve loped for di s ­
tinguishing between populations of f ish by means of otolith 
we ights. A comparison of length of otolith ma y often be of va lue 
a lso. To date only the informati on on cod and haddock otoliths 
coll ected i n 1947 has been worked up. · . 

Otoliths are r emoved fr om the fish, washed in fr e sh 
water , wipe d on a clean c loth and placed in envelopes. The otoli ths 
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are weighed in grams to the fourth decimal place 12 months after 
capture in the case of haddock and 18 months for cod. Crystallized 
broken or chipped otoliths are not weighed. Weighings of the same 
otoliths carried out monthly over a period of two years show that 
after the first four months the weights of cod otoliths were stable 
to within one milligram, varying slightly in the t enths of a milli­
gram with changes in the humidity. 

Haddock 

. In haddock in which i t is impos·s ible to dis tinguish the 
Grand Bank and St. Pierre Bank populations by means of the ordin­
ary routine sample s of 100 fish ,· the vertebral averages from the 
two areas overlapp~ng completely, the otolith weights are very· 
distinct except among the few largest and most migrato.ry fish. The 
Grand Bank haddock possess heavier otoliths than those from St. 
Pierre Bank haddock of the same length. 

The most likely reason for this difference is that the 
St . Pierre Bank haddock grow fast er than the Grand Bank haddock and 
thus would have smaller heads at the same fish length. Correspond­
ing wi th this the otoliths would be smaller. Our studies have 
shown that the St . Pierre haddock grow fast e r but we have not yet 
carried out head me a surements on the ~wo populations. 

Cod 

In the cod the St. John's inshore population possesse s 
consideraply heavier o toliths than cod from the southern part of 
the Gran·d Bank . 

The following table shows the differences actually found 
in the 1947 samples: 

S1ze No.of Cod No . ofCod · Average OtÔlith Average Otolith 
Cms . St.John's Grand Bank We igh t- St . John 1 s We ight Grand Bank 

Grams Grams -- ------
40 ,41 5 .2070 

~:tt§ 5 8 .2233 . 2143 
5 8 . 2 11~ .2r8 

tt8 : · tt~ 16 11 .252 .2 73 
23 9 .275 .2 è7 50,51 23 10 .2968 .27 1 l53 19 7 .3062 .31é3 

5 , 55 29 12 .355~ .32 9 
5 '57 27 15 ·t79 ·3é44 g8,g9 st 12 :4~Ki .3 0 
o, 1 12 :R9~~ 62, 63 31 12 . 5011 

6t,65 23 23 .5113 .4éo1 
6 '67 26 11 .5601 .4863 
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(Contfnued) 
Size No . of Cod No.of Cod Average Ot olrt.îï Average Otoli~ 
Cms. St ,.John 1 s Grand Bank We ight St •. John ' s Weight Grand Bank 

Grams Grams ----· 

68 , 69 26 16 ,.5833 .. 5205 
70 ,71 16 16 . 6105 •. b037 
7~, 73 22 i4 . 6460 .5609 
7 , 75 18 . 67~ .5992 
7 ,77 11 ié •lé .~3 1~ 
78 ,.79 11 .6 9 . 657 
80 , 81 13 ~a - . 8191 .7116 
82 ,83 lé .éo18 .7840 
8t, 85 24 . 565 . è607 8 87 4 31 .. 9oè1 • 263 
88;s9 t ~4 ·9t 7 .8502 
90 ,91 1.0 17 .9110 
92 , 93 3 20 1.1491 .9152 
9i,·95 é 23 1.0413 .9814 
9 ,97 13 1.1298 1.0430 

w. Templeman 
G. L. Handrigan 
A. M. Fleming 

Appendix No . 10 

OTOLITH WEIGHTS IN MALE AND FEMALE Hf, DDOCK 

The relative we ights of the oto lith have besn compared 
f or male and femal e haddock of the Grand Bank area . At sizes fr om 
36 -37 cm. and upward the otoli ths of male haddock are heavier than 
those of f emale haddock of the same si ze . We a·ttribute th ese 
heavier otoliths of the male haddock to the fact that the males 
mature a t .· a small er size and earlier age than the females and that 
after ma t urity growth slows down so that the ma ture mal es of any 
size ar e older and pre sumably hav e heavier heads than femal es of 
the same size . This latter ç onclusion has not yet been checked. 

W. Templeman 
G. L. Handrigan 
A. M. Fleming 
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.Appendix No . 11 

DECREASE IN 'OTOLITH LENGTHS WITH INCREASING SI ZE OF FISH 
·· :·· .· · 

In. b otn c od and haddock ther e is a consider ab l e decrease 
in the l ength of th e o t olith r e l ative t o th e l ength of t he fi sh 
with increasing size of the fish . In th e Gr and Bank haddock the 
otolith l ength decreas e s from 4.3 per cent o f the fish length a t 
35 cm . t o 3. 2 pe r c ent of the fish l ength a t 72 cm. In St. Pi err e 
Bank hadd ock the ot olith length d ecrea s e s from 4.3 per c ent of th e 
fish length a t 37 cm . t o 3.1 percent o.f the fish lengtlfl at 72 cm. 
In the Grand Bank cod the otolith length decreas es fr om 3.4 per · 
c ent of the .f1sh length a t 36 cm . to 1.7 pe r cent of the fish 
l eng th a t 138 cm . a nd in the St . John's cod t he otoli th l ength de­
crease s from 3. 2 p erc ent of the fish l ength at 39 cm . to 1.6· per 
cent of the fish l ength a t 136 cm. 

Appendix No . 12 

w. Templeman 
G. L. Handri gan 
i' • M. Fleming 

TECHNIQUES OF VERTEBRAL COUNTING AND CLEANING 

The vert ebral number us ed is the number of vert ebra l 
centra be t wee n but not including t he occipital bone and the 
hypural . Thre e counts usua lly two by a technician and one by a 
biol og ist were taken on each vert ebra l c olumn . Ve rt ebral columns 
with fus ed cen tra were n ot included in t he a ver ages . ~ me thod has 
b een developed of placing the lightly c ooked usually fil l eted 
fis h on a wir e screen _and cleaning the fis h fr om the bone by 
using a stream of wa t e r ' fr om a nozzl e on a pre ssur e hose . For 
the larger fishes such as c od , haddo ck , flatfishes a nd r o sefish 
thi s me th od r e sults in a much quicker and cl eaner ope r at i on than 
in the r emoval of the fle sh by hand . 

App end i x No . 13 

HADDOCK VERTEBRAL A VER!1GES 

w. Temp l eman 
A. M. Fleming 

In 14 samples of haddock from various l ocali ti e s of t he 
Grand Bank and 8 s ampl es fr om St . Pi erre Bank mos tly of at cut a 
hundred fish the vert ebra l a verages of the Grand Bank area r~ng~d 
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from 52. 732 t0 5 3 '057 and in the St •. Pierre Barik area from 52. 701 
to 53.133. The totals of all samples in the two areas have no t 
yet been compared statistically but in the haddock there is little 
evidence on the basis of individual samples of a real difference 
in the populations of haddock on various parts of the Grand Bank or 
st. Pierre Bank or even of the populations on these two banks being 
distinct. All of these vertebral averages, however, on the Grand 
Bank and st, Pierre Bank are very distinct from those previously 
recorded by Vladykov for the northern Nova Scotian banks, the lat­
ter averages being about one vertebra higher. Vladykov also has 
some unpublished records of vertebral counts from st . Pierre Bank 
which are very similar to our own. Thus there would seem to be no 
do·ubt about the division of t he haddock populations on the Nova 
Scotian banks from those on the Newfoundland banks. Within the 
Newfoundland area however the vertebral average is not likely to 
be a very practical weapon for the study of the distinctness of 
haddock populations. 

Appendix No. 14 

COD . VERTEBRAL AVERAGES 

w. Templeman 
A. M' Fleming 
G. L. Handrigan 

Vert ebral counts have been complet ed for 76 samples of 
cod, usually about a hundred fish per sample , from all of the chief 
fishing areas of Newfoundland and Labrador including the Grand 
Banks and St. Pierre Bank. The variations in cod vert ebral count 
in this area are often very significant and show a numbe r of r e ­
latively distinct cod populations. 

Along the Labrador coast between Domino and Nutak in six 
samples the vertebral average ranged between 53.990 and 54.324. On 
the Ea st coast of Newfoundland from Englee to Dildo in Trinity Bay 
in nine samples the average r nnged from 54.114 to 54.479. At St. 
John's, monthly samples from July to November in three years have 
demonstrated vertebra l average s be tween 53r346 and 54.245. On the 
eastern side of the Gr and Bank the vertebral average declines 
gradually from an ave r age of 54.039 to 54.265, very much like the 
eas t coast and Labrador average, a t the ·north, to 52.146 to 52.903 
a t the south eastern tip. In the area ne ar the eastern edge of 
this bank between La titudes 45° and 46°N schools of cod from both 
north and south appear to be often present without losing their 
identity. Significantly different vertebral averages ranging from 
52~825 to 54.275 have been found in samples of cod caught within a 
few miles of each other. The cod of the Flemish Cap r~ve verte­
bral avernge s 53.667 to 53.701 very similar to those of the neigh­
bouring eastern edge of the Grand Bank in t he same latitude~ 53. 826 
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to 53 . 866. The cod on the c ent r al p art of the Gr and Bank ar e mor e 
closely r elat ed to the cod popul ations of t he s out h rath er t :C1an the 
north of t he bank wi th ve rt eb r a l averages be t we en 52. 612 and 52. 8 54 . 

From aver a ge s of 52 .14 6 t o 52. 903 a t the s uth ea st tip 
of the Gran c1 Bank the ve rt ebr a l c ou.nt gradually rises proceed i ng 
northward a long tho south we stern c dge of tne ban ks to ave rages be -
twe en 53.320 and 53 . 634 on St . Pier r e Ba nk . o. the sou V1 coa st of 
Newfoundland the area be tween Rame ::i. and Buri n ha s vertebral aver -
ages ranging be t we en 52.750 and 53 .439 whil e t he st. Mary 1 s Bay 
average to the east is i ntermediat0 b etween the t yp i cal south coast 
and ea st coà st a verage s with ve rt ebral ave r age s o ~ 53 . 600 t o 
53.958 . Anothe r Cod population with low vert ebr a l a ver age s exists 
on the we st coast of Newfoundland ith vert ebra l averages be t ween 
Port aux Basque s and Cow Head ranging between 52 . 738 and 53. 009 . 
Passing toward the Str a it of Be lle Isle the vertebral average 
gradually ris e s to t he east co a st type. 

Appendix No . 15 

W. Templeman 
A. M. Fleming 
G. L. Handrigan 

COD VERTEBRAL AVERAGES THROUGHOUT THE FISHlNG SEASON 

At St . John's it has been possible to f ol low the vert e ­
bra l a verage s by monthly samples t J:1roughout the f :i. hing s e a s on . 

Mon t h 

May 
June 
July 
August 
Sept emb er 
Oc to ber 
Novemb er 

vertebral Ave rage 
a t St . John ' s 

1947 

54. 020 
54 .019 
54 . 245 
53 , 927 
53 . 346 

1948 

54 .191 
5L~ . 217 
54 . 019 
53 . 621 
53 . 559 

1949 

53 . 962 
54. 142 

53 . 769 
53.755. 

Number· of' Cod 
in Sample 

1947 

lOO 
lo -i:. 

4~ 
90 

l OL~ 

1948 

Cl] 
/ - . 

106 
108 
103 
102 

1949 

26 
106 

In both 1947 and 1948 in which the f i shery at t. J ohn 1 s 
was fai rly good t he vertebr al aver ~ge decreas ed be low 54 i n Oct obe r 
and st ill f urther in 1 ovember. In 1949 wh e·n the fi shery at St. 
John 1 s and neighbour i ng a r eas wa s extreme ly poo r ex:ce pt f or a 
brief pe riod in 19. te June and in J· ~ly t he ver t -::.1.J.L · _ - -~ ~ ,.,. e decrea -
s ed cons iderably b e low 54 i n Augus t . No sampl e was ta ktH~ ___ T'.' 1 :· 
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The cod fishery on the east coast 100 to 150 miles north of St. 
John 1 s was one of the best ever known. A number of the fish tag­
ged in the St. John'. s are a in the au tumn of 1948 were caught in 
this more northern area in 1949· It may. be that a successful 
fishery in the St. John's area depends on nn influx of fish of 
high vertebral number f ollowing the caplin to shore from the north 
of the Grand Bank area. As the bottom water warms up during the 
late sununer and in September these northern fish may retreat or 
they may retreat as in St. John's 1949 following the offshore move-
ment of the caplin in July. The varying qùantities of the south­
ward incoming migration and the time of retreat may determine the 
success of the fishery. This matter is worth pursuing further by 
further vertebral eounts and other studies and by tagging in the 
différent months. The fish obtained during October and November 
are larger and the vertebral average · is more closely related to 
that. of the neighbouring Grand Bank area to the south east of St. 
Joh~ 1 . s and to the St. Mary•s Bay al:1ea to the south west of St. 
John's. In a typical successful fishing year a great part of the 
inshore catch of fish is caught in late June and in July with de­
clining amounts in succeeding months and only a small percentage 
of t,he catch · is landed in October and November •. 

Appendix No. 16 

HADDOCK. SURVIVAL OF YEAR CLASSES 

W. Templeman 
A. M. Fleming 
G. L. Handrigan 

The table given below which is subject to slight r eview, shows the 
perc e ntages of the various ages and year classes of haddo~k j 

various Newfoundland areas from 1947 to 1949. The age estimaw.J..~ 
was carried out from the scales. 

Grand Bank and St. Pierre Bank 

Most of the Newfoundland haddock ca tch is taken on the 
Grand Bank, with a smaller amount on St. Pi erre Bank and much 
smaller amounts inshore mainly on the south coast. On both banks 
the 1942 year class had a ve ry high sùrvival furnishing in the 
thre e years, 27 to 48 per cent of the unselected trawler catch on 
the Grand Bank and on St. Pierre Bank 40 to 49 percent of the un­
selected trawler- catch and 62 to 72 per cent of the commercial 
landed catch of haddock. Whereas on the Grand Bank there was fair 
survival of the 1941, 1940 and 1939 year classes, these three year 
classes were almost complete failures on St. Pierre Bank. There 
was more than average survival of the 1938 year class on both 
banks. On St. Pierre Bank the 1936 year class must have had a 
much higher rat e of survival than the average while the 1937 and 
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1935 yeer cla~ses had bette~ th~n average survival also. Thes e 
three year classes on the Grand Bank had by 1947 to 1949 very 
small numbers of fish. This may have been partly due to a great­
er fishing mortality on the Gr-and Bank which possesses only a 
very sma.11 percen tage of f! sh over ten yea.rs of age while on St. 
Pierre Bank there i s a large pe rcen tage of haddock over ten 
years of age. It do es appear, however, in any case that the 1936 
year class showed a far gr-eate·r . survlval on St. Pierre Bank than 
on the Grand Bank. On both ban~s there was a low survival of the 
1943 year class and -an extre~ely low survival of the 1944 and 
1945 year classes while the 1946 year class with individuals as 
yet too small to enter the .·landed conm-ercial catch and not being 
fully subject to capture is showing promise of a good addition 
from this year class to the commercial fishery on St. Pierre Bank 
in two or three years and on the Grand·'. Bank in three or four 
years. 

Other Areas 

The hadd ock from the neighbouring inshore Ramea area to 
the north of St. Pierre Bank shows considerable resemblance to 
the St. Pierre Bank population but the 1943 year class is larger 
than on St. Pierre Bank. Haddock from the Corbin area near the 
Grand Bank possess year classes very much like those of St. 
Pierre Bank wher ea s the sample from the channel between Green 
Bank and Grand Bank has only one very large year class the 1942 
and a considerably smaller survival in eaèh year from 1935 to 
1941. 



Ha d do c k . Surv iva l of Ye a r Cla ss e s . Pe r c ent o f To t a l at e ach Ag e . 

Corbin Gully S . E . 
Rame a Is - Trap of Green 

e ar Grand Ba nk St . Pie rre Bank St . Pie rre Bank l ands Un- Ca tch .Un- Bank Un-
l a s s Unse l e ct e d Un se l e c te d Lande d Ca tch (1) sele cte d s e l e cte d s e l e ct e d 

J.947 1948 1949 1947 1948 1949 1947 1948 1949 1947 1947 1948 

948 0. 5 
1.4 947 1.3 11 .7 

91+6 0.2 12.7 19 .7 12 . 0 19 .0 0.9 
91' o.~ 0.4 -
9' o. 0 .2 1. 6 2.4 ~; 

-
9 ~3 1.2 3.9 4 .0 4 .7 7.2 5.3 3 .7 8 .è 18 .8 o.6 1 .. 8 
9+2 26.é 45. , 47 . 6 43. 1 40 .2 42_._3 . 70 .2 72 .2 61. 64 .7 28 .5 64.o 
941 24 . 16 . 12 .9 2. 0 0.9 1.8 1.8 2.8 . 2.3 4 .7 o.6 5 ·t 9L10 18 .o 9.3 6.3 3 .9. 1. 6 1.8 3. 2 2.3 o. 6 3. 
9)é 14.8 K.2 3. 5. 3. 9 0.9 1.4 3 . ~ 1.7 1.2 3 ·t 7. 2 
93 l0.5 .2 2.0 l0 .5 4 . 2 t·2 1 . 2 .~ 4 .0 1 .2 l~ . 3. 6 
937 2.9 1.2 1.1 9.2 5 .4 . 5 3.5 1. 5.8 1.2 21 : ~ 3.6 1-J 

93 6 0. 5 0.2 0 .4 22 .2 10. ~ · 9 12 .3 8. 7. 5 ·4. 7 7.2 --.J 

93 ) 0.1 0.1 0.1 4 .6 4 .7 . 1 1.8 3. 2 5.2 1.2 14 .5 2.7 
9~4 0.1 0.7 1.4 2 .3 3.9 
9.5 3 0.1 0.2 0. 5 o.6 1.7 
932 0.2 o.6 

To '~ al 

!F .•. Sh 1291 829 1046 153 426 221 57 216 173 85 179 111 

.. 
' l ) 1949 c omme rcia l c a lcu l a t ed fr om uns e l ect ed s amp l e s a nd me a s urements o f l a nde d s a mp l e s . 

w. Templ eman 
A. M. Fl eming 
G. L . .Ha ndrigan 
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Appendix No. 17 

YE!1R CLASS DISTRIBUTION AS EVIDENCE OF M GR!i.T ION 
i,:\TD OF RET ATED OR SEPARATE POPULATIONS OF HJWD OCK 

Grand Bank nnd t . Pierr e B~nk ----------------
Wb.ile in 2.ll the &reas considered in the previous sum­

mary the l)~r .::_ year c lass shc wed g ood surviva l a nd while the 1946 
year c lass wa s p res ent in n.unbers on both Grand Ba nk and St ,. 
Pierre Bank throughout 1~47 to 1949 , three year c l a sses o f large 
mature h addock of the si:e and a g e well suite d to migratio n, th e 
1941 to 1939 year clas s e ~ have been r elatively plen tiful on the 
Grand Bank a nd exceedinp l y ~c arce on st . Pi erre Bank . On the 
other hand t h e 7ery la~ ; e and r e l a t ive ly highly migratory fish of 
the 193 5 ana 19}6 year classes have been f orty t o fifty time s as 
p l entiful on St . Pierr -:. Bank as on the Grand Bank. It is indi­
cat ed , therefore, the. t ·, :he p opulat i ons of h ad do ck on these t wo 
banks ming l e very lit tl t • 

St . Pie rre Bank and Corbin 

The sample o: haddock fr om the inshore Corbin area t o 
the nor th of St . Pierrl 3ank on t h e Burin Peninsula sh ows str ong 
re semb lances i n age cle s~ d ~s tribution of the l a r ger haddock t o 
those of t he ne igJ.1bourj t' St. Pierre Bank area . The 1942 year 
c lass l n t his sample , ~ ~ ear3 old in 1947 , is n o t a s well repre­
s ~mt Gà. a s on the banks. Th e e xplana t ion is probably tha t many 
o_ t hG smaller haddoÇ\l: c: : the 1942 ye a r class and of the immatures 
of this class did n.:i·.., fü.l l rate . On the other hand the more highly 
migratory older ar 1 e 5p1 i::i.lly the o l dest year classes we r e r e ­
latively much betü r ·e · J: .. ' esent e d in t he inshore c atch. The 193 6 
yea r class s o . umer o1~ 0n St. Pierre Ba nk but almost abs ent on the 
Gra~è. Ban k and t he 19: S· and 1937 ye a r classes we ll r epresented on 
the St . Pierre Ban k ar: :i present on:J_y in very small numbers on the 
Gr an d Bank a r e pre sent in large nu rnbers in the Corbin sample whi le 
t h e 1939-1941 y ear c Ja l '3 e s , r e la ti 'e ly numerous on the Gr and Bank 
but v0 ry scarce on St. ~ i e rre Ba nk a re also very scarce and with 
"'.;he s ar._e <legr ee of s caJ · < ~ i ty a t Cor b .in. S ince the i n shore catch 
onl y begins i n July whe r the haddo ck have finished spawning and 
thore a r e n o h&ddock h: ~1ore during th e spring these Corbin had­
do~k have appar e n 'c ly mi 2 "'ate d from St . Pierre Bank. 

J:Jew.fc u nrl i 

w. Templeman 
A. M. Flemi ng 
G. L. Handr igan 

LOSSES OB' YOUNG HAüDOC K IN COMMERCI!L TRAWLING 
ON ~ F.E NEWF O'JNDLAND BANKS 

Du .i.ng tlie sp::. i n ~ o f 1949 ob serve r s weJ:t., n 1."" -" '1 on board 
·:,--l L c..r1 "::::-' S to t · l b 3 ra nd o m measur - ~:1~r1ts of a l a1:i-A '-1' 1Rrl- i ty 
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Appendix No. 19 

NEMATODES IN COD FILLETS 

Since· 1947 the fillets from most of the cod used .for 
vertebral studies, otolith collection etc. have been carefully 
.examined for the presence of the parasitic nematode, Porrocaecum. 
Samples were usually over a hundred fish. The percentages quoted 
are those of fish with a total of ope 0r more nematodes. In all 
about six thousand cod have been examined f or this purpose. 

The heaviest infestation was near the middle of the 
west coast of Newfoundland, (Cow Head just north of Bonne Bay 45 
per cent, Lark Harbour in Bay of Islands 42 per cent). Port aux 
Basques near the southern tip of the west coas t with 26 and 36 
per cent infes tation in two samples and the neighbouring area of 
Ramea on th e weste rn part of the south coast with 23 and 28 per 
cent infe sta tion in two samples also showed high infe station. 
Port Saunders, to the north of Cow Head on the west coast with 
11 per cent and Eddie's Cove at the southern entrance to the 
Stra it of Be lle Isle with 12 pe r cent show the infestation taper­
ing off to the northe rn part of the west coast, and Burin with 8 
per c ent shows the r eduction of infe station toward the eastern 
side of the south coast. There is a local centre of infestation 
with 13, 15 and 20 per c ent respectively for three sample s in and 
near St. Mary's Bay on the southern part of the Avalon Peninsula . 
Along the whole east coast of Newfoundland a nd Labrador · from St. 
John's to Nutak, Labrador, the infestation is low, a verag ing in 
the va rious areas from 0 to 6.9 per c en t with the highest infes ­
tation in 27 samples of 10 per cent in one sample (the other 4 
percent) a t Hopedale, Labrador, the next highest 9 percent at 
St . John's (out of 14 samples )-. Ten samples in this St. John's 
to Nutak area were be low 3 per cent infection. 

On the Grand Bank infe sta tion is low over almost the 
whole area ranging from 0 to 5 percent in 17 sample s. The area 
with .the l east nematode parasites on the Grand Bank is at the 
extreme south eastern tip over two hundred and fifty miles from 
the nearest land. Here th e infection is only one per cent. On 
Flemish cap to the east of the Grand Bank and over 300 miles from 
the nearest land the infestation in two samples wa s only 0.5 per 
cent only one nematode be ing found in 214 fish. 

A small ar ea of the western edge of the Grand Bank 
about 70 miles from St. Mary 1 s Bay with an infection of 16 per 
cent shows the probable effect of migration of cod frorn the in­
shore St-. Mary' s Bay a r ea and another a r ea with 6 per cen t on the 
south wes t e rn tip of the Grand Bank area about a hundred miles 
south of St. Mary 1 s Bay with · 6 percent infection probably demon­
strates some but a l e ss e r migration of fish from the St. Mary 1 s 
Bay a re a . 
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·whe r eas a sample from the sou th western part of St• 
Pierre Bank shows only 2 per cent infection another sample frQm 
the northern tip about 40 miles aouth of the more heavily in­
fest ed Ramea area shows 14 per cent infection. Again some mi­
gration 6f the Ramea cod population to the northern tip of st~ 
:pierre Bank is probably indicated. There is, however 1 a seal co­
lqny and p-robably a high nema tode infe station in the cod in the 
equally nearby Miquelon area . 

If the infestation is shown in terms of number of para­
sitic nematodes per hundred fish the differences are still more 
extr.eme since where the percentage infestation is high the num­
ber of worms per fish is also high wherea s along the east coast 
of Newfoundland and on the banks whe·re the infestation is low it 
is only rar ely that one encounters more than one worm per infes­
ted fish. Tnus the Cow Head on the west coast fish with 45 per 
cerit . infestation possess ed 99 worms per hundred fish while to 
take an eas t coas t example St. John's wi .th 4 per cent infection 
possessed 5 worms per hundred fish~ 

'i~ppendix No. 20 

w. Templeman 
A. M. Fleming 
G. L. Handrigan 

HARBOUR SEALS AND NEMATODE INFESTATION OF COD FILLETS 

Newfoundland 

Because of the r e l a tion thought to exist be tween the 
harbour s eal and the l a rva l nematode Porrocaecum in cod flesh, 
data on harbour se als was coll ected from all areas visited dur­
ing the past . three years by field men. 

On the eastern section of Newfoundland; harbour seals 
are apparently scarce,, except in Notre 'Dame Bay, where it is evi­
dent that they are not as plentiful as in past y ears, However a 
small ·colony does exist in Dildo Run and nearby Horwood and Gander 
Bays , with s cattered seals seen during the ic e fr ee season at 
various points ·among the islands in the bays, and extending along 
the shore toward Cape Freels. 

To the north an occasional harbour seal is seen in 
Canada Bay, rarel y coming out si de '. to the co d grounds . 

South of Cape Freels an oocasional wander e r may en t er 
Bonavista Bay, but they are unknown on the southern side of the 
bay. South of this, ·to Cap e Race we have heard no account of the 
presence of harbour seals. 
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The scarcity of these seals along our east coast, and 
especially the Southern section Of the east coast may be attri­
buted to t he fact that these are the r egions most thickîy popu­
lated and seals having been constantly hunted and disturbed have 
moved to qui e t e r s ectio ns of the coast. 

In St. Mary 's Bay oh the south of the Avalon Peninsula 
a small colony, fifty to one hundred seals exists on the unin­
habited western side of the bay . Again in Placentia Bay a small 
colony has been reported near Petit Forte at N. E. Nonsuch with 
occ a sional seals s een around Merasheen Island. On the eastern 
section of the Burin Peninsula in Mortier Bay, harbour seals have 
been seen around th e rocks off Cres ton, but not in large numbers. 

Near c. Miquelon on Miquelon Island a small colony of 
harbour seals has been r eport ed while nearby a colony of much 
larger seals, presumably gray seals is known to exist. 

. In Fortune Bay on the south coast of Newfoundland har-
bour seals are ~eport e d around Belleo ram during the herring sea­
son in the spring, with an occasional seal seen at other points 
around the bay . These may be seals from the small Miquelon Co­
lony. 

Occasional seals are seen at various points along the 
south coast, especially in the estuàries. They are found in Grey 
River, and are . known to ascend the river for a distance of six 
or s e ven miles~ Similarly in White Bear River harbour seals are 
known to enter in pursuit of salmon. 

Near Burgeo the Big Barachois has a colony of about a 
hundred harbour seals. These wander eastwards about 9 miles while 
hunting, and sometimes a sc en d ne arby Grandy 1 s Brook pursuing sal­
mon . They a r e known to ea t l aunce and herring. 

On the west co a st at Long Ledge off Long Point on th e 
Port au Port Peninsula a small colony exists, young being born 
here early in June . Scatter ed seals, pre sumably from this group 
are s een at various points in the Bay of Islands during the sum-
mer and fall~ · 

_ The larges t colony we know t o exist around Newfoundland 
is in St. Pauls Inle t near Cow Head . This shallow inle t, with a 
narrow opening to the sea h a s a colony r eported as 200 to 250 
seals. They r emain in h e re during the ice fr ee season, giving 
birth to young around the rocks in June . They are lmown to eat 
smelt~ herring, and trout , ascerrling brooks in pursuit of the lat­
t er. In l ate autumn befor e the freeze-up they leave the inlet . 
They are not reported in numbers outside the inlet, only an oc­
casional seal being seen along th e open co ast. Sometime s small 
numbe r~ ar e s een a t Parsons Pond, but this area do es not support a 
colony ·. 

One other small colony exists around the rocks in St . 
John's Bay during the ice free season, and these seals are known 
to ascend castor River in search of food. 
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Labrador 

Reports fr om fisher men and r e sidents from Labrador in­
dicat e that s ome harbour s ea ls exist during the short ice free 
s eason in shelter ed bays al ong the entir e l ength of the coast • . 
Among th e numer ous islands off th e coa st the y may be seen singly, 
or in sma ll numbers fr om time t o time . They are known to ascend 
rivers in pursuit of s a lmon a nd trout, and during the salmon sea­
son in July they a r e conside r ed as pe sts by fishe r men be cau~. e 
they eat th e s oft parts fr om entrapp ed salmon rendering the fish 
unsaleabl e . 

Sumrnary 

It will be s ee n fr om th e a bove tha t allowing for some 
mixing and migra tio n of infe st ed f i sh from the ar eas with many 
harbour s eals the di s tribution o f the n ematode infe station clos e ­
ly paralle ls the di s tributi on of the harbour s eal. Of particular 
not e i s the r e l a ti ve a bs enc e of . th e 'pa:ra s i t e and the ha rbo.ur s e al 
on the east coast o f Ne wfoundland, the :extreme scarcity of the 
pa rasite on Flemish Cap an d t he s outh ea st ern tip of the Gr and 
Banks, the l oca l increa se i n the infe sta tion in the St. Mary's 
Bay ar ea wher e a f a irly l a r ge s ea l p opula tion exists, the veiy 
high infestatio n a t Cow Head and Lark Ha rbour on the west coast 
and a t Ramea on the s outh c oast a ll in the imn edia t e ne ighbourhood 
of l ar ge h arb our s eal c ol oni es. 

It is a ls o e vident from the s e r esults tha t the inter­
me dia t e host betwe en the s eal a nd the c od is unlikely to be mi­
gr a t or y t o a maj or degree . 

w. Templeman 
A. M. Fleming 

Appendix No . 21 

Gene r a l 

.GENERAL TAGGING TECHNIQUES AND SUCCESSFUL USE 
OF BELLY TAGS FOR COD 

During the p a s t thr ee years 4300 cod a nd 300 haddock 
have been t agged. I n the haddock t agg ing chee k t ag s wer e us ed 
and while the fis h were vigor ous on r e l ea s e , in c ommon with ex­
perienc e s e ls ewher e th er e we r e no r e turns from 247 haddock t agge d 
fr om ordinary ott er tr awl c atches a t 50 fathoms. On the othe r 
hand the r e we r e 6 r ecaptures fr om 48' haddock t agg ed inshore fr om 
cod traps. Cod on th e other hand wer e t agge d succ essfully from 
ord i nary trawl ca tche s. 
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Use of Belly Tags 

It was found possible to use belly tags succ.essfully 
in cod tagg ing. The r ed cellulo id 2 11 by 3/B* t ags :were JJ:ls er­
t ed through a small slit . in the. wa ll of the body cavity several 
inche s anterio-dorsally from the cloaca. When a vertical eut 
was made across the muscle fibr e s the eut often was not healed 
a month afte r the operation while when a lehgthwis e slit, par­
allel with the muscl e fibres wa s made the eut he aled much .more 
quickly. · · 

The t~bl e foll owing shows the returns fr om cheek .tags 
of the bachelor butt on type developed by Her.rington an.d -.:.f.:-.om 
belly tags in comparative t e sts. 

The belly t ags gave considerably better r e turns in the 
sec ond year and were at l eas t as good as the cheek tags in the 
first year. Since th e r ecaptures during th e year o f t agging 
usua lly show ver y little migration and the greatest migration oc­
curs in th e fall a nd winter to a spawning ground and with the 
dispersal f r om the spawning area to the f eeding areas the f ollow­
ing spring a nd early sumner the be lly t ags are c onsiderably more 
eff ective. 

· The chi ef def e ct o f the cheek tag appeared t o be th e 
tendency f or r otting of fl esh a nd bone t o o ccur in the operc\4.lum 
during the first f ew months and thus the t ag would drop out. 
Aft er th e wound heals th e t ags may be r e tained f or long pe riods 
but some times th ese t ags in th e ope rculum ar e overgr own in the 
proc e ss of healing or later. 

The be lly _tags may penetr a t e organs such as the liver 
and the gonads and thus pass unobs erved.. Als o,, in some areas 
such a s Labrador V\he r e live rs a r e so l ean tha t th ey are not 
usually coll ected, a ll the visc era will be dragged out at once 
and the tag very oft en n ot b e observed. As far as we know these 
t agging experime nts mark the first practi·cal a nd successful use 
of bel ly t ag s f or cod o r haddock. Doubtles s we can improve on 
th e belly t ag tha t has b een used 1n th e se experiments. 



Date s o f No. of Cod Pe r Cent Ta~s Returned 
Tagging Tagge d Cheek Tag s Be lly Tags Chee k Tags Be lly Tags Total Total 
1948 Ye ar of Year of Second Second Chee k Belly 

Locality Che ek Bell y _Tagg ing Tagging Year Year Tags Tags 

Nut ak , Labrador Aug.12-20 166 60 5 ·t 10.0 0 0 5 ·t 10.0 
Domino,La brador July 12-20 397 108 13. 6.5 2.0 4.6 15. 11.1 
Corbin July 5-10 106 219 28.3 37.9 2. 8 o.~ 31.1 38.4 
La rk Hr. Oct. 7-20 23 1 230 6.5 4·2 6.5 10. 13.0 1,.6 
St. J ohn's Oct. ' - 291 286 6.2 .5 6.2 9. 12.4 1 .3 

Nov. 
To tal Number 1191 903 126 121 44 58 170 179 
Total Pe r Ce nt 10.6 13 .4 3.7 6.4 14.3 19.8 

• 

• 
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Appendi x No . 22 

MIGRATIONS OF TAGGED COD. I NSHORE TAGGING 

Sinc e 1947, 3100 cod caught by hand line , long 11ne or 
trap have been tagged in insh ore wate rs. 

Tagging at Burin a nd Corbin in July 1948 showed very 
little migration, mostly 10-12 mile s o n each side of the tagging 
point, for the r emainde r of 1948 and spr eading t o a maximum dis­
tanc e of about 60 mil e s east and 100 mile s west of the tagging 
point by 1949• The t agged f ish app ear ed to be spr ead f a irly a t 
random over the a r ea of r e captur e in 1949; that is the original 
s'ehool had appar ently br oken up . No tagged fish were r ecaptured 
in 1949 in the a r ea near the t agging p oint wh ere 30 per cent of 
the t a gged fish we r e caught in 1949• Te n t agged fish were re­
captured in 1949 and 266 in 1948 , One o f the ten fish recaptur­
ed in 1949 was captur ed on th e chann e l between St. Pierre Bank 
and Green Bank a ll r emaining captur e s b e ing near the shore. 

From t agging of 577 co d a t St. J ohn 1 s Oct. 5 - Nov. 4,·. 
1948, there wer e 42 r e turns fr om the inshore grounds and 2 r e turns 
fr om the offshore banks in 1949. the most distant r ecapture in­
snor e being 115 mil e s and th e f a rth est migrant offshor e being 180 
miles from the t agging p oint. 

The tagging of 461 cod a t Lark Harbour, Bay of Islands 
in October 1948 ga ve 11 r ec ap tures mainly in the Rose Blanche Bank 
are a , 10 during the f o ll owing wint er an d early spring and one 
during the sumn er. This sh owe d a definit e migrati on out of the 
Gulf of St. Lawr ence in the l a t e f a ll a nd e arly winter and af­
f or ded an explana tion of the good wint e r f isher y off the Ros e 
Blanche area during t he wint er and spring while the sununer fish ­
ery is r e l a tive l y poor. In the spring of 1949 the r e were 6 r e ­
captures in the Port au Po ~t a re a pr e sumabl y of fish migrating 
back into the Gulf. 

Re capture s fr om t agg ing of 529 co d a t Eng l ee on the 
north east coast o f Ne wfound l an d i n 1947 indic a ted a winter mi­
gratio n into d eep wa t er o ver a hundr ed f a thoms and a maximum mi ­
gratio n of 110 mile s n orth and 210 mile s s outh of th e t agg ing 
point in 1948 . The r e wa s ver y little t endency f or the fish to 
migra t e into the Gulf of St\ Lawrenc e through the shallow 30 f a ­
thom de ep Strait of Belle Isle . 

w. Templeman 
A. M. Fleming 
G. L. Handrigan 



- 27 -

Appendix No. 23 

MIGRAT IONS OF TAGGED COD. OFFSHORE TAGGING 

Since 1947, 1077 cod caught by otter trawling on the 
Grand Bank have been tagged with only 3 per cent return of tags. 
Of 116 c·od tagged on June 8, 1947 on the southern part of St. 
Pierre Bank one migrated inshore to the Burin Peninsula, a dis-

.· tance of 100 miles, a month la ter , and one inshore to Trepe.ssey 
Bay . the following year while two were caught in 1948 near the 
southern part of the Halibut Channel between Green Bank and St. 
Pierre Bank. Of 158 cod t agged near the south .. easte.rn tip of the 
Grand Bank 8 · recaptur es wer e made, all t o the northward or west­
ward of the tagging area s, al l on the Grand Banks and none in­
shore. The fastest migrating fish moved 150 miles in 48 days or 
3,1 miles per day. Of 72 cod tagged on the Grand Bank south east 
of Whale Deep near longitude 52°w and l a titude 44° 15' north 4 
were recaptured, two inshor e in Placentia and St. Mary 1 s Bays on 
the eastern part of the south ea st coast and 2 on the Grand Bank. 

· The fastest moving f ish migr ated 160 miles in 48 days or 3.3 
miles per day. 

· Two hundred and f orty two cod were tagged on the north-
western edge of the Grand Bank ab out 40 miles fr om Cape Rac e 
June- 4-5, . 1948. The s e c od were spawning or s:pen t and were fe ed ..: 
ing heavily on capl i n . Se ve r a l weeks later when the caplin came 
t o shor e to sp awn a number of th ese tagge d fish were caught pro­
bably having f ollowed vari ous schools .of capiin t o shore . In 
all seven fish were caught inshor e all but one on the Avalon 
Peninsula while three othe rs wer e caugh t on the Grand Bank. 

The ge neral picture at the moment is that the cod on 
the ·western side of the Grand Ba nk and on St. Pierre Bank may mi­
gra t e inshore. Such mi gration would b e unusual in fish from the 
south-eastern part of the Grand Bank. 

Appendix No . 24 
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DATA AND MATERIALS COLLECTED BUT NOT YET AVAILABLE FOR REPORT 

Sex Ratios, Se.xual Ma turity and Spawning , Haddock and Cod 

During th e pas t f ew years a bout 4000 haddock and 7000 
cod from many bank a nd inshor e ar eas ha ve been exrunined for sex, 
evidence o f sexual maturity and c onditi on with r espe ct t o spawn­
ing. This data is now be ing worked up. 
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Stomach Contents 

Data on the stomach contents o f over 6000 cod has baen 
collected and is being surrmarized. 

Cod -and· ·Haddock Otoli ths 

A collection has been made of about 3000 sets of had­
dock otoliths and about 6000 sets of co d otoliths covering all 
the main -areas of Newf oundland, Labrador and the banks. These 
still await examination. 

Measurements of Cod and Haddock 

In the è ourse of co mp ar:i.sons o f sizes and numbers of 
cod and haddock f ound in vari ou s l ocalities and different depths 
and temperatures and t o provide a background of measurements of 
the commercial catch to compare with future sizes, a total . of 
over thirty two thousand haddock and over eighteen thousand c od 
have b een measured in 1949. The following me a surement s have be en 
taken over the past f our ye ars. 

Measurements of Cod and Haddock 
1946, 1247, 1948 & I~49 t o TrIE 11 

HADDOCK ëë5I5 
To a 

Haddock 
Year Shore Bank Tot al Shore Bank Total and c.od 

1946 54lè 5417 288é 2883 8300 
194è 692 930 10000 8163 377 i1K41 21K41 
194 102 15932 i6034 10236 71i8 lé 34 33 68 
1949 32565 32565 6662 122 5 1 907 51165 

72.!±_ 63222 64016 25061 26121L_ 51165 115181 

Length Weight Relatio nships Cod & Hadd ock 

Leng ths and r ound and gutted we ights have been taken 
for a bout three thous and hadd ock and fo r more than thr ee thousand 
cod in differ ent s easons and localiti e s bo th bank and inshor e . 

W. Templeman 
A. M •. Fleming 
G. L. Handri gan 
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.Appendix No. 25 

SALMON INVESTIGATIONS IN NEWFOUNDLAND 

.. The earliest study of New.foundland salmon wa.s con4uc-
ted by the Newfoundland Fishery Research· Laboratory at . Bay Bulls 
which operated from 1931 to 1936. The material collected 1n 
1931 was published but later material was l ost when the labor-
a tory at Bay Bulls burned. In 1936 Belding did some work on the 
growth of parr in several of the west coast ri vers. The Quebec 
Salmon Commission tagged adult salmon at Port aux Basques, 
Cabot Strait, in 1937 and 1938 and at st. Anthony, east coast of 
Newfoundland, in 1938. In 1937 the Newfoundland Copmlission of 
Government established the Fishery Re searc.h Institute (since 
known as Fishery Res earch Laboratory and Government Laboratory) 
on a pe rmanent ba sis and salmon investigations have been carried 
on continuously since 1939. · 

From 1939 t o 1944 the inve stiga tio n.~ were mainly con­
cerned with coast a l salmon and from 1945 to 1949 river obstruc­
tions were insp ecte d and fishways constructed. The next phas e 
should be a study of the rivers a s t o type of runs, productiv i ty, 
and r e l a tio nship t o the commerci a l fisher y . Anglers' catches 
fr om most of th e Newfoundlan d rivers are c omp osed mainly of grilse . 
Simila r c a tches wer e obtained ln several rivers which were ne tted. 
The ma in commercial fishery is on the east ' coast o f Newfoundland 
and Labrador and the c a tch is ma.de up mainly of 2-sea-year fish. 
The l imited t agg ing of a dult s al~on in this a rea tends to show 
tha t many of the s e s a lmon ar e not r e turning t o Newfoundland 
riv.er s . It is believed tha t r estrictions on the capture of 
gri.l ·s e sh ould be r e l axed . The re a r e no catch statistics t o show 
the s t a t e of the s a lmon fish er y but when e ver the c a tches are l ow 
there is aiways the fe ar of depleti on. Because of this unc er­
tain ty and the f a ct tha t production wa s l ow in many rivers due 
to na tural barriers t o the asc ent of s almon it was felt that t he 
wises t policy wa s t o embark on th e river improvement progr amme 
which was sta rted in 1946. 

A. A. Bla ir 

Appendi x No. Ç6 

NATURAL FISHWAYS FOR SALMON 

A most pressing problem in Newfoundland salmon r1vers 
is the provision of fishways. The country abounds in rivers and 
lakes but unfortunately falls are plentiful many of whicb are 1m­
passable. As the opportun! ty provided . as many fa.lls as possible 
wer e inspected and it wa s ~hought that in most c ases a natur~l 
fishway, i. e . a s eries of poo ls blasted out of bedrock, could be 
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provided at considerably less expense and with less upkeep than 
the usual wood or concrete fishway. Since 1946 f our such fish­
ways of various sizes have been built. These were consi dered 
experimental so the usual precautions about white water and 
easy slope e tc. were largely ignored. The policy was to keep 
down the initial cost and to make changes later if and when found 
necessary. Only in this way will it likely be possible to pro­
vide salmon with unobstructed passage in every river in Newfoun~­
land and Labrado r which should be the ultimate aim. A brief des­
cription of the fishways follows. 

Northwes t River, Bonavista Bay 

Two miles from the mouth of the river there is a verti­
cal f a ll 25 feet high. The fishway is 20.6 feet high and 317 
feet long giving a general slope of 1 in 15. It was built in 
1948 from July 20 to August 21 by a six man crew, the number of 
man h ours being 1740 and the cost $1329.00. The mouth of the 
fishway is qui te a dis t ance from the foot of the fall but the 
river is narrow and salmon had no diff iculty in finding the mou th 
as th ey wer e attempting to go up the fishway before it was com­
ple t ed . Forty-seven salmon used the fishway during construction 
but after that no record was kept. In 1949 a trap was operated 
and 62 salmon were counted. This seems very low but the river 
was blocked with logs until Septemb er and presumably the salmon 
went elsewhere: Apparently a ll the salmon tha t got through the 
wood block went up the fishway since salmon are usually seen 
jumping at the fall and this yea r none were seen~ 

Lomond River, Bonne Bay 

The fishway is a round 3 miles from the sea and is the 
steepest one co nstructed. It is 155 f eet . l ong and 22 feet high 
having a general slope of 1 in 7 while the greatest slope is 1 
in 3~ It wa s built in 1948 from August 23 t o September 27~ The 
man hours wer e 1830 and the cost $1 ,530.00. Sea trout were ~ een 
in the top pool right after it was c ompleted. A trap was oper­
ated in 1949 and the count consis t ed of 29 trout and 4 salmon~ 
The s a lmon went up in September . The warden report ed that there 
was a fairly good run of salmon this year on East Broo k whic~ 
enters the main river ab out a mile bel ow the fishway. The dam 
on this stream was wide open around the middle of July when the 
gate of the dam on the main river was raised only 4 inches. In 
this way the salmon may have been a ttracted to the East Brook 
since the river was abnormally low and the water warm . Whatever 
the r ea son only a f ew salmon reach ed ,the fall this year. The few 
that did go up the fishway sh ow that it is suitable in spite of 
the steep gradient and white water . 

Bay du Nord River, Fortune Bay 

A large fishway was constructed at Smokey Fall which is 
56 f ee t high and is situated 9 miles from the mouth of the river. 
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The f i shway f o_lo Ns a bro ok and a val _ey . then eu t. ~cross a bar­
ren , follo ws a f~oo~ channel} and cuts a c r oss a wooded a rea . It 
is 2048 fee t lo g ~nd. 81~ . 5 fee t h ic;h . '1.'he r E': are thre e :arge 
pools (250 x 40 x 6, 50 x 30 x 5, a nd 20 x 20 x 4 fe e t) while 
small pools around 6 x 1+ z 4 f e t wc re ma d e a t t h e, bo ttom and 
top of any appre ei able ... isa. 'l'r.e uv ~ __ ,all gradi'3 n t is 1 in 24 so 
salmon should have li ttl e di f fic u=.. t y in o. sc end i:ng t h e fishway 
but getting then to dnt e r it is goin g to be a pro b l em judging 
from this s ummer 1 s expci:' ience. T.h,3 f ishway pr oper was fi nishe d 
in June of this y ear an,~ sall"lc n v.r0ro a t "'.:;he fall by the 15th of 
July and we re s een on the sida of the ri ·,,rer opposite the fishway 
but not · on the fish,v2y s i de . :Cur :'...ng the montb of August the 
river bed was el tc r ed to d1ve rt mc.:·e v a ter t o '-he si de of t he 
river wh e r e the mt)uth of t he fi s hw3.y i s situated bu t to no avail . 
It may be t ha t we were too ::'..ate in di ve rting the fl ow or that 
th e wor k n e a r t he rnouth of tr'.e f i shway kept s almon away . Careful 
obs e rvation wil l Le re q uire~ next vear to d e t e r mine what or if 
any r emedie s a r e nece s i o.r y. The cost o f the f :iehway up to last 
year was $11 ,124 .32 and Hith thi s ye ar 's expendi t ·:.1I'e the total 
cost will b e in -r. ,. e vic ..L~ it y o f f i fteen t ho u sand "olla rs . 

The obstru~ tion on t h is ri ver} one o f tl13 l P.. r gG st 
rivers on t he s outh co a s t , i s a l~ foot f all s i tuate d h alf a 
mil e from th e head of t ~.de o TL8 fi_shFc..y is 122 f ee i:; long and 
contains only cne poo l which was m1de by pla c.:ng & dam on the 
rive r side o f a d epre s ston a b out 7 f eet f rom th e f a ce of the 
roc k cliff . r:::'he ru.n1~my abov e t he poo l i s 51 f ee t ~ong with a 
slope of 1 in 26 and th e runvmy b eJ.ow t e pool is ii-7 fe e t long 
with a s lope o, 1 ln 6. The f:5..sh11vay ·a3 fini shed in th e fall of 
1947 but t he cri b èam was wa hed 011t hy spring f l oods in 1948. 
It was not r t.::p l ace d l.'Il-'cil Au gü. 8 t o::' -'-h i s year 'hen a concre t e 
dam was construct '2 d \;h i c~J. sh on l d bo st . ong enongh to withstand 
the tremendous p . 'e'"'su r o of water dnring f looè s. The to t a l cost 
of the fi shway wi l l ·o e .:. ro'ir.d s e ve;:-L i:..hou sr,nd. dollD::'S rrhich is ex ­
c e ssive for a fish~~Y c; ~~s s izs. Tb3 r eplRc~~ent of the dam 
drave up the cost but t he in1.+: .i. al ..;os:.. ( ~1-3 4:1.64 ) in 19~7 wa s 
high due t o the use of han.i 'l ri ~-:.r irutf.2 d of a p o :".' °tFt1" le jack h a m­
mer and a cr ew v1h~ch s: _::; uld h VG he,d co n s t ant supervision. A 
countin g trap was orar"ted i 'or a fo1r days only be ore the crew 
left the job,, .. .T i r.e s a L-:-.. Il went u r· th :J f i r s t dE:.y t ·._l t none the r e ­
maining f ew days. On °ep t embe::'.' 2 0 t h e wa:.".'d.en not :i. c ed 6 s a lmon in 
the pool of the fis hwa71 and they \JJn t on L,p whe n disturbed . 

A. A. Blair 

App endix No, 27 

Th 0 " ('"" "''""' ,'.:_t s f s.:...lmon ~round the s'1f"' .,... -;c• 0f Newfound­
la,nd is c:-:0 o~ U1e ·'.'rL,_,_ r!!y_, . : .. i t ::ia Jmf"' ' -.. J......:::ems" l . "- · -, L ~ri siv'3 
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tagging programme would seem to be in order but this is not pos­
sible with a small staff . Consequently tagging is being attemp­
ted at one place only each year but as experienced taggers are 
available the number of places will be increased to two or more 
per year . 

The results of all the tagging operations to date 
give a general idea of the picture but significant gaps are 
left to be filled in by future work . Salmon have b een tagged 
at Port aux Basques (1937) and St . Anthony (1938) by the Quebec 
Salmon Commission and at Bonav ista (1940) ; cape Charles (1948), 
and Cape Broyle (1949) by the Newfoundland Biological Station . 
The r e turns from a ll of these tagging s t a tions show a wide dis­
tribution~ Of the salmon tagged a t Port aux Basque s 13.3 per 
cent were r ecap tured . The areas whe re they were c aught are: 
south and west coasts of Newfoundland , Labrador , Nova Scotia, 
New Brunswick; and Quebec. Forty percent were taken in New­
foundland and Labrador and 60 per cent in Nova Scotia, New Bruns­
wick, and Quebec . The recaptures from the Bonavista tagging 
showed a somewhat similar distribution but a highe r percentage 
of r e captur e ; 42 . 6 . The percentage report ed from Newfoundland 
and Labrador was 60.7 .and from Nova Scotia, New Brunswick , and 
Quebec 39 ~ 3 . Grilse wer e also tagged at Bona vista and a lthough 
there was a greater concentration o f r ecaptures on the east coast 
of Newfoundland than for salmon, the distribution was still 
widespread namely, east, south , .and west coasts of Newfoundland 
and 7~3 percent from Nova Scotia, New Brunswick, and Quebec . 

The r e turns from the tagging at Cape Broyle · (near St . 
John's) wer e low for no apparent reason . Four were caught at 
Cape Broyl e ; one on the south coast of Newfoundland, one on the 
west coast of Newfoundland, and one in a drift net Qff Tracadie, 
New Brunswick~ Re captures from the tagging at St . Anthony on 
the northeast coast of Newfoundland near the Strait of Belle Isle 
were reported from the f o llowing areas: east coast of Newfound­
land (few salmon) as far south as White Bay, the we st coast of 
Newfoundland as far south as Bay of Islands, the east coast of 
Labrador , and the north shore of the Gulf of St . Lawrence a s far 
west a s Natashquan which is directly north of the eastern end of 
Anticosti Island . Salmon tagged at Cape Charles, the south- east­
ern tip of the Labrador, wer e c augh t all a long the Labrador coast 
as far north as the fishe ry extends and one was taken about half 
way down the west co ast of Newfoundland . 

From these results then i t appears tha t the salmon 
fishery on the east coas t of Newfoundland is concerned with a 
mixture of salmon with far distant destinations . Sorne of them 
make their way south and west through Cabot Strait to the south­
ern s ection of the west coast of Newfoundland, Nova Scotia, New 
Brunswick, and the we stern sec tion of the North Shore of the Gulf 
of St. Lawrence while others go north to Labrador and west through 
the Strait of Be ll e Isle to the northern section of the west coast 
of Newfoundland a nd the ea st e rn s ec tion of the North Shore of the 
Gulf of St . Lawren ce ~ 

A. A. Blair 
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App endix No . 28 

TROLLING FOR ATLANTIC SALMON 

As far as is known this method of fishing has not been 
tri ed on Atlanti c salmon comma rcial ly a l though it has been in 
us e some time now fop ca tching spring and cohoe salmon o n the 
Pacifie Coast . Even if Atlantic sal mon can be t ake n by trolling 
it mi5ht n.ot be practical on this coast due to weather conditions 
but it would be a useful r esearch tool in l ea r ning more about 
salmon off the coas t. The pre sent state of our knowledge con­
sists of f our r e cords of salmon b eing taken by t r awlers on the 
southwestern edge of th e Grand Banks about 125 miles from the 
coast . Two were taken in 1947, one b y the trawler "Zibet" around 
June 1 and the other by the trawler 11 Zebu 11 on June 8 ~ Two we r e 
taken in 1949 by t he trawler "Blue Spray" , one on May 31 and the 
othe r on June 6 . 

Sorne trolling was tried this yea r along shore near Cape 
Broyl e whenever t agging oper at i ons permitted . This meant t hat 
we could not troll e arly in the morning which is supposed t o be 
the best time . Our effor ts were not su cce ssful exc ept fo r the 
experience gained . The boat used i n this work · had a heavy duty 
engin e which co uld not be idled down t o correc t trolling speed . 
La t e r when a s a il was tried the salmon r un was over but thr ee 
herring (leng th s 32-34 cm .) were caught , They were hooked t hr ough 
the cheek . 

A. A. Blair 
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Appendix No. 29 

STUDY OF VITAM I N A VALUE AND YIELD OF LIVER OIL 
MATERIAL AND TECHNIQUES 

During th e period from 1947 t o 1949 a study was made of 
the Vitamin ·A value a nd yield of o il fr om the individual livers 
of about seventeen hundre d fish tha t we re obtained from the in­
shor e a nd from th e offsh or e bank fisheries. Of tho se livers 
studied about seventy per cent. were cod livers and these were 
tak en from fish o f d efinit e l ength ranges, usually groups of five 
centime tre s, viz., 38-42, 48-52, 58-62, et·c. Lesser numbers of 
all ava ilable fishes particularly th e Groundfishes commo n to the 
Ne wfoundland area we re examined . The Vitamin A value and yie ld 
of liver o il in eac~ spe ciès was r ela ted t o siz e , sex, . stage of 
maturity , s eason a nd l o c ality. 

The pro c edure f o llowe d for the extra ction of o il fr om 
the livers was t aken from th e "Re port of the u.s . Joint Govern-
men t and Indus tr y Technical Commi tt ee on Vi tamin A 11 ( Me thod B) 

Briefly, the extraction was done as f ol l ows:-
A h omogenize d, we i g hed s ample of liver i s ext r a cted with fiv e 
separate p orti ons o f 30-40 ml. of petro l eum ethe r and made t o 
v o lume in a 250 ml. v olume tric fl ask . Aliquo ts are withdr a wn, 
the p e tr o l eum e ther e vaporated and the per c ent o f o il and the 
vitamin A det e r mined . f Beckman Spectrophotometer is use d f o r 
th e l a tter , emp l oying i sopr opano l as s o lvent and a c onversion 
factor o f 2,000 t o giv e spectropho t ome tri c units of Vitamin A. 

In a p e rc e ntage o f th os e examin ed the Vit am in A o f the 
whol e o il wa s c ompa r e d with th a t o f the unsaponifiable p orti o n. 
A t able is given showing the numb ers o f fish of v arious sp ecies 
examined . 

Numb e r of Ind ividual Fish Live rs Exam ined for Vitamin l i 
Value and Yie ld of Oil 

Common Name 

Cod 
Haddock 
Common Ha ke 
Silver Hake 
Po llock 

Dogf i sh 
Gr ea t Blue Shark 
Ma cke r e l Shark 
Barn-door Skat e 
Smooth Skate 
Spiny-taile d Skate 
Spot t e d Ska t e 
Thorny Skate 

~~--~~~~~-

Scientif ic Name 

Gadus c a llarias 
Melanogrammu s aeglifinus 
Ur ophycis chus s / 
Merluccius bilineari s 
Polla chius virens 

Squalus a canth i as 
Prionac e glauca 
Isurus tigris 
Raja stabuliforis 
Raj a senta 
Ra j a spinic auda 
Raj a diaphanes 
Ra j a sc a brata 

Individual 
Livers Ex­
amined 

1127 
147 

13 
5 

19 

34 
2 
1 

12 
5 
3 
2 

73 



Halibut 
Greenland Halibut 
American Plai ce· 
Witch Flounder 
Yellowtail Flounder 

Angler 
Argentine 
Arctic Eel-pout 
Gaspereau 
Smooth-spined Grenadier 
Rosefish 
Long-horned Sculpin 
Short-horned Sculpin 
Sea Raven 
sturgeon 
Broad-head Wolffish 
Spotted Wolffish 
Striped Wolffish 
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Hippoglossus hippoglossus 
Reinhardtius hippoglossoides 
Hippoglossoides platessoides 
Glyptocephalus cynoglossus 
Limanda f erruginea 

Lophius piscatorius 
Argentina silus 
Lycodes reticulatus 
Pomolobus pseudoharengus 
Macrourus berglax 
Sebastes marinus 
Myoxocephalus octodecimspinosus 
Myoxocephalus groenlandicus 
Hemitripterus americanus 
Acipenser oxyrhynchus 

. Anarhichas latifrons 
Anarhichas minor 
Anarhichas lupus 

· 7 
1 

100 
27 
12 

tt 
3 
2 
2 

61 
5 
g 
1 
7 

13 
7 

W ~ Templeman 
J. Hennessey 

GENERAL OBSERVATIONS FROM WORK ON VITAMIN A AND OIL YIELD 
OF FISH LIVER OILS IN NEWFOUNDLAND AREA 

The work of this station on fish liver oils is being 
brought to a close, the results are being worked up and an ac­
count of the results will be presented in a later report. 

As a general conclusion it may be stated that after 
the liver oil of all chief species in the Newfoundland area has 
been tested, the cod is far and away the best source of Vitamin A 
oil in the area~ This is due to its numbers, the size, general 
high oil content, relatively good Vitamin A and D content of the 
liver and the fact that the fish must be split in any case and the 
liver is thus a by-product of the operation. 

The Greenland Shark if it could be caught in numbers 
would be another prime source of Vitamin A oil but these sharks 
usually occur considerable distanc e s offshore and their numbers 
in the area are as yet very much in doubt. 

Other fish ava ilable in limited numbers whose livers 
could be used commercially on a small scale are the halibut, pol­
lock, hake, large anglers over 3 feet long, th e barn door skate, 
a t least thos e over 3~ feet in l ength and the spiny tailed skate, 
Ra ja spinicauda, over 4 fe e t in length. 
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In large ros e fish over 30 cm. in length, even though 
the livers will average only a bout fifteen grams, and the oil 
content is low the r e is an ave r age of over 2 million units of 
Vitamin A per pound of livers. In fact if the livers are taken 
only from the fish of 35 cm. and up the livers will often aver­
age four to five million units of vitamin A per pound of liver 
with vitamin A value s in some s easons and localities averaging 
over one hundred thous and uni t .s pe r gram· of oil • 

Ros efish wa ste , that is the remainder . of the round fish 
af t e r the fill e ts are t ake n off 1s definitely worth processing 
so as to separate th e oil. After several laboratory tests of oil 
from this was te in 1947 had run 7600 a nd 12000 units of vitamin A 
r e spectively with 5 percent oil we informed a local operator 
with th e result that he irrrrnedia t ely began colle cting this oil 
which had previously run away with the stick water from the meal 
plant and the following yea r se t up a special plant to process 
ros efish was te so as to obtain as much high Vitamin A rosefish 
oil as possible . 

w. Templeman 
J. Hennessey 


