
a 
N 

I 
~ 

~ 

. 
o 
z: 

VI 
OJ 
a:: 
lJ... 
co: 
z: 
u ..... 
.~ 

NOT TO BE CITED WITHOUT PRIOR 
REFERENCE TO THE AUTHOR(S) 

International Commission for U the Northwest Atlantic Fisheries 

Serial No. 5042 rCNAF Res.Doc. 77/VI/22 
(D.c.9) 

ANNUAL MEETING - JUNE 1977 

Predation of cod (Gadus morhua) on capelin (Matlotus vitlo8U8) in 
northern Gulf of St. Lawrence (ICNAF Div. 4R-4S-3P) and off Labrador­

East Newfoundland (ICNAF Div. ZJ-3K-3L) 

by 

J.P. Minet and J.B. Perodou 
ISTPM-St Pierre et Miquelon 

I. Introdaction. 

Feeding of cod in the Northwest Atlantic area has been 

described in several studies. Arrong them and Par the Gul£ oE St. 

Lawrence, those oE POWLES (1958) and J:OllLER and FITZGERALD (1969) 

bring valuable data Eor the southern part of the Gu.lf. 

Research during soviet and polish surveys and studies 

by TEMPLEMAN (1964) contribu.te to the knowledge oE feeding 

relationships between cod and capelin in the Labrador and East 

Newfoundland region. HOwever, little infOrmation is available 

on these relationships during the winter months and on offshore 

baDks. 

The present p~er, in providing data on the diet of 

cod in the northern GWP oP St. Lawrence (leNAF Divisions 4R-

4S-3P) and on offshore baDks of Labrador and East-NewPounciland 

(ICNAF Divisions 2J-3X-3L) tries to define the main characte­

ristics of predation of cod on capelin in these two regions 

at two seasons. 

Results obtained on variations of diet according to 

region, season and size ot predator lead to stimate the quan­

tity ot capelin ingested annually by cod in the tw regions. 
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II. Material and methods. 

The material used in this paper was collected during 

three research surveys : 

- from 17 janu.ary to 24 february 1975, on board the R/V.crvos 

off the west and south-west coast of Nev£oundland (ICNAP' Div. 

4 R and 3 P). 

- £rom 8 july to 7 august 1975, on board the R/v Thalassa, in 

the northern GLUt of St. Lawrence (ICHAF Div. 4 R-4 S) and 

oEt Labrador-East Newfoundland (ICNAF Div. 2 J - 3 I: - 3 L) t 

- .trom 8 jamlal'Y to 27 february 1976, on board the R/V CryOS 

off the west coast of Newfoundland (ICNAF Div. 4 R) and off 

Labrador-East NevPoWldland (ICNAF Div. 2 J - 3 I - 3 L). 

A total of 106 trawling stations were occupied (£ig.1) 

at depths ranging trom 95 to 315 meters in Divisions 4 R-4 S-3 P 

and trom 130 to 445 meters in Divisions 2 J-3 1-3 L. 

On board, after each haul, the cod stomachs were imme­

diately reJJVlved from a saJII)le of £iS~l, quickly frozen at -400 C 

in indivich.lal plastic bags and stored at -26° C to avoid dete­

rioration of contents. Fish showing signs of regurgitation or 

feeding when in the trawl were discarded.. For each stomach 

collected, information on sex, total length (em), sexual stage 

of cod as well as details on saapling station were recorded. 

In the laboratory, each stomach was ve:ighed. The stage 

of repletion was estimated using the scale 0, 1, 2, 3 and 4 for 

respectively e.pty, ~ter-ful1, half-fUll, three-quarter-full 

and conpletely-full stomachs. 

After diBection, preys ve:re separated by species or 

by systematic group (genus or £amily) when too far digested. 

Bach group was weighed to the hundredth of a gram and stages 

of digestion were noted using,four categories from the most 

recently ingested food to those having undergone the digestive 

process to a greater degree. 

A total at 1307 stomachs were sant;>led and examined for 

this study: 48 in 4 S, 629 in 4 R, 62 in 3 Pn, 36 in 3 Ps, 160 

in 2 J, 234 in 3 I and 138 in 3 L. The major part ot stomachs 

exa.dned were found at stages of repletion 3 and 4. 
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III. Results .. 

1. Food of cod. 

Data obtained frolll analysis of 1292 non-empty stomachs 

are given here in frequency of occurence to express the relative 

importance of each food group ingested by cod in the vhoie area 

(4R-4S-3P and 2J-3I-3L comhi...u. 

On the other hand, the same results are given as percen­

tage of OCOolrence in Table 1 to alloy collllari9oDS of data between 

ICNAF divisions. 

Among the 5 systematic food groups found in the cod 

stomachs, fish and crustaceans are the .,st £requent, ml1uscs, 

echinodel'llS and annelids being more or less present. 

Teleosts are the most trequent food group found in 

stoJRach contents (1063 times on 1292) .. The IIIOS.t frequent species 

i. capelin Kallotus villosus (798) followed b¥ redfish (155), 

lantern fish (81), american plaice (24), greenland halibut (17), 

small cod itself (16) and herring (13). Other fish (93) repre­

sented by 14 species are very rare (each ocOU'ence less than 

10 times). 

Crustaceans, the second food group in occurence (577), 

are mainly represented by Parathemisto Raudichaudii (222) and 

Pandalus borealis (219) .followed by Euphausids Meganyctiphanes 

norvesica and Thysanoessa spp. (87) t other aJJI>hipods gammarids 

AllOnyx mgax (82), other shrimps Pandalus mntaSUi, Sabinea sarsi, 

Spirontocaris spp. (54) and spider crabs Hyas spP., Chionocetes 

opilio (50). Rarer groups (29) are mysids, cwna.ceans. isopods, 

caprellids and hermit crabs (less than 10 each). 

Molluscs are also present in cod stomachs (80) due 

mainly to gasteropods Buccinum sp., Neptunea SP. and CSolus sp. 

(54), cephalopods Rossia sp., Gonatus .fabricii, Illex illece­

~ and Bathypolypus arcticu.s (26) and some pelecypods 

Chlamys sp., Yoldia mvalh and 9yrtodaria siliqu.a (6). 

Echinoderms, sometimes present (53) are mainly repre­

sented by Ophiopholis aculeata (41) and by other items (17) • 

other brittle stars, holoturians and sea urchins (less than 

10 each). 

Annelids are also sometimes ingested (53) Only due 

to polychaetes nereids (13), Eunicidae (9) and others non 

identified (33). 
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Other very rare food groups -are grouped in Table 1 

as "others" ; Sipunculids (5), Cnidaria (5), ascidians (2) and 

priajnuids (2). 

2. Diet oE cod. 

Variations aa the diet of cod are presented in relation 

to area and season oE sAq)ling and to sex and size of fish. 

a - Geographic and seasonal variations. 

Results obtained Prom weighing of food groups in cod 

stomachs are expressed here as percentage of weight for both 

areas. 

Details tor each division at each season are indicated 

in Table 2. 

- In the Northern GI.ll.£ of St. Lawrence (ICNAF Div. 41-

4S-3P), the diet of cod is not varied and seasonal variations are 

DOt very well marked. 

The relative qtlantity of fish ingested is alDlC)st equal. 

from winter (93 %) to summer (91 %). The most illlPortant Pood group 

in the whole area is capelie, mostly in stmmer (78 %) but also in 

winter (59 %). In the sWIIIlI!:r months, it represents 76 % of food 

ingested in 4R and 79 % of food ingested in 45. In Winter, it 

represents 55 % in 4It and 65 % in 3Pn and north ot lPs. 

Small redtish are eaten in 9W111le1' (5 %) bu.t mainly in 

winter (19 i). Herring, ingested in 4R-JP in winter (6 %), is 

only found in stomachs sampled in 4R (13 %) in summer. In winter, 

american plaice can constitute a secondary fish prey for cod 

(4 %). 

As tor crustaceans, they are ingested in small quantities 

in both seasons (7 % in sw.er and 6 % in winter) due mainly to 

predation on northern deepwater prawn (6 % in su.aer and 3 % in 

winter). 

Finally, small ~tities ot brittle stars are consumed 

in winter (3 %) ollly in 42. 

- On the contrary, on the offshore banks ot Labrador 

and East-Newfoundland (ICNAF Div. 2J'-3I-3L) the diet ot cod is 

JDOre varied and balanced. Difterences between divisions are 

i~ortant and seasonal variations are very vell marked in some 

of them. 
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On the Northern Grand Bank (3L), ingestion of fish is 

very inportant (94 % in both seasons) mainly dQe to great predation 

on capelin in summer (90 %) and even in winter (82 %). Other fish. 

lllainly small cod (8 %) and greenland halibu.t (4 %) are also consumed 

in the winter lIDnths. Saall quanti ties of squids (4 %) are. found 

in cod stomachs saJII)led in swnaer. Crustaceans are ingested in 

both seasons : 2 % in summer and 6 % in winter due mainly to 

spider crabs (3 %). 

On the o££shore banks of South-Labrador (21) and East­

Ne .... foundland (31:), the situation is coq>let~lly different. 

Predation on capelin occw's in winter : 55 % of food 

weight in 2J' and 14 % in 31 while in the S\1JIImeI' JDOnths, capelin 

is almost absent of cod stomachs (0.8 % in 2J and 3.5 % in 31). 

In swrmer, fish consumption (23 % in 2J and 74 % in 3X) 

is then mainly due to ingestion of lantern fish (59 % in 3X) 

cottidae (7 % in 2J) and other small fish (13 % in 2J and 7 % 
in )X). In winter, fish consuq>tion (72 % in 2J and 53 % in )X) 

based on capelin is also made on lantern fish in 3l: (24 %) and 

sMall gadoids in 2J (10 %). 

Crustaceans are ingested in both seasons. In SWlmeI", 

they are eaten in great quantity in 2J (73 %) due lllainly to 

ingestion of spider crabs (41 %) and oorthern deepwater prawn 

(24 %) bu.t in smaller aJIIOWlt in 31: (24 %) <Ille to northern 

deepwater prawn (11 %) and _h1pods (11 %). In winter. they 

are ingested in ~arable quantity in 2J (23 %) and )X (32 %) 
cble to consWll"tion of northern deepwater prawn (10 % in 2J and 

6 % in )X) and of _h1pods (13 % in 2J and 24 % in 31:). 

As a remark, it can be noted than reci£ish,herring and 

american plaice found in cod stolllachs from Div. 4R-4S-JP are 

absent in Div. 2J-3X-3L where on the contrary greenland halibu.t, 

lantern fish and spider crabs are ingested. 

b - Variation in relation to sex: and size. 

Data in percentage ot weight obtained in each division 

are grouped by sex to colIIPare the diet ot male and female cod. 

Since differences could occur between sexes from a season to 

another bec:au.se of influences ot sexual aaturi ty and. reprOduction, 

results are given for summer and. vinter separated (Table 3). 

No significant differences between the diet of male 

and female cod appear trom these results whatever the season. 
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So, data for males and females are combined to study 

variations of diet in relation to size. Results, expressed in 

percentage of weight in each 10 centimeters length-group, are 

given in details for the Northern Gl.ll.f' of St. Lawrence (Table 4a) 

and for the banks off Labrador and East-Nevfoun<1land (T~le 4b). 

- For sizes ranging Prom 16 to 25 em (total length) 

observed in 2J-3X-3L (£19.2). the diet is mainly based on small 

crustaceans (89 %) represented by Paratheadsto (36 %), young 

shrill(>s (29 %) and gaJllllal'ids (17 %). Polychaetes are also 

present in food (9 %). 

- After 26 em in length (£1g.2), the diet of cod is 

essentially colIIPosed of .fish : 72 % to 97 % in both regions 

up to 95 em and 100 % alter 96 em. - except in 2J -JI-3L where 

4 cods ranging from 86 to 95 em. have ingested spider crabs 

(66 %) and cephalopods (30 %) -. 

The speCies of fish ingested by cod longer than 26 em 

vary with its size in each region. 

- Predation on capelin decreases very IIlLlch (in percen­

tage) in Div. 4R-4S-JP (£ig.2) from 89 % (26-55 co length-groUP) 

to 55 % (56-75 em length-group) and 13 % (76-115 em length-group). 

In the first length-group, small redtish (6 %) is ingested with 

capelin while in the second length-group, small redfisb (13 %), 

american plaice (8 %) and cod (6 %) are also c:onswaedt and in 

the third group, herring is the most iuportant (50 %) followed 

by redfish (16 %). american plaice (10 %) and cod itself (6 %). 

For cod over 106 011. in length, herring represents 85 % 

at tood ingested. 

In fact, it capelin intakes decrease in percentage of 

stomach contents, they are relatively stable in veight since 

ingested quantities increase with size ot cod. 

_ On the contrary, pre~tion on capelin (in percentage) 

is relatively stable in Ddv. 2J-l[-3L (fig.2) since it represents 

59 % in the stomachs of 26-55_CM ood, 54 % for the 56-75 em 

length-group and 56 % for the 76-115 CJIl length-group. In the 

first length-group, lantern £ilJh (14 %) are mainly ingested 

with small quantities of greenland halibut. In the second 

length-group lantern fish (12 %) are ingested in equal quan­

tity with gadoids (7 %) and green&nd halibut (5 %). In the 

third length-group, polar cod and cod are mainly eaten (15 %) 

wi th greenland halibut (8 %) and 1antern fish (3 %). 
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Two cads found over 106 CD .feed only on polar cod 

and cod (77 %) and greenland halibllt (23 %). 

In fact, it capelin proportions in stomach contents 

are stable in each length-group, the weights of capelin increase 

wth size of cod. 

3. Predation on capeline 

Study of the diet of cod shows that capelin is the 

basic food in the two regions in vinter and summer : average 

ot 64 % of weight ingested by cod in our samples from 4R-4S-3P 

and average of 56 % in our samples from 2J-3X-3L. 

a - Mean weight of capelin ingested by an average cod in 
one meal. 

Results of previous section indicate that predation of 

cod on capelin varies with the size of predator. Basic data on 

total weight of capelin consumed by cod in each 10 em length-group 

for both regions, used as percentage in Tables 4a and 4b, are 

considered here. These total weights, divided by the number of 

cod stomachs examined in each length-group, give the mean weight 

of capel in (Pm in gram) ingested by one cod in each length-group 

Ear the two areas separately (Tables 5a and 5b). Since Pm is 

obtained Erom samples "'here stomachs are IW)stly at stages 3 and 

4, it can be considered as the mean ",eight oE capelin ingested 

by one cod in one Eood intake. 

Length compositions oE cod in 4Jl-4S-3P and 2J -JI-3L 

are obtained £rom measurements on research catches made during 

the same 1975-76 surveys. From 5,484 Eish in 4R-4S-JP and 

12,814 Eish in 2J-3I-3L measured (total length) len~h Ere~encies 

(N '100) are given in each 10 em length-group (Tables 5a and 5b). 

The total weight of capelin ingested in one meal by 

1000 cod of our saq>le is then obtained in adding the total 

weights (p in gram) consumed in each length-group. The results 

indicate that the mean weight of capelin ingested in one meal 

by an average cod is ; 

- 29.4 g in Div. 4R-4S-3P 

- 27.8 g in Div. 2J-3X-3L 

b - Mean weight of capelin ingested by an average cod in 
one year. 
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The mean weight of capelin consumed in one meal by an 

average cod is calculated from saaples collected in both areas 

dLlring the winter and swarner periods, ..men the geographic distri­

bu.tionsof the two species are interm:i.nglirg and so vhen availabi­

li ty of capelin as a prey Eor cod is greater than in other periods 

of the year. 

Indeed, dw'ing the winter months. both species undertake 

joint southward migration along the west coast of Newfoundland 

(4R-3Pn) and on Labrador-East Newfoundland offshore banks (2J' -)1:). 
In summer, wben reproduction is coJll)leted, cod feeds intensively 

on capel in in inshore waters after a oommon"migration to the 

North shores of the Gll£ of St. Lawrence (4R-4S) and to Labrador­

East Nev£oundland coasts (2J -3I-3L). 

~ing other months of the year, the quantities of capelin 

ingested by ood are certainly smaller. Thus, the annual period 

during which cod uses capelin as a prey can be estimated to range 

from 6 to 8 IIIJnths. 

On the other hand, results from BARRINGTON (1957) indicate 

that cod takes food only when stomach is empty and gastriC digestion 

COJr(Ileted. An average duration of 5 days being necessary to digest 

a meal of fish, it can be estimated that cod consumes an average 

of 6 meals of fish in one IIOnth. This means that, tor the period 

of predation considered, an average cod can ingest each year trom 

36 to 48 meals ot capelin. 

In div. 4R-4S-JP, the mean weight of capelin ingested 

annually by an average cod therefore ranges from: 

29.4 x 36 • 1058 g 

to 29.4 x 48 = 1411 g 

Mean weight of cod in this region, calcW.ated from research surveys, 

being W = 1326 g indicates that an average cod amsumes 0.80 to 1.06 

time its own weight in capelin annually. 

In Div. 2J-3I-3L, the mean weight of capelin ingested 

annually by an average cod therefore ranges trom : 

27.8 x 36 s 1QQQ g 

to 27.8 x 48 = 1334 g 

Mean weight of cod in this region, calculated from research surveys, 

being W = 1317 g indicates that an average cod consume:s 0.76 to 1.01 

time its own weight in capelin annually. 
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IV - Conclusion. 

From the results obtained in this paper, following 

conclusions can be drawn : 

1 - Fish are the most frequ.ent group found in the cod stomachs 

of both regions in swrmer and winter (present in 82 % of 

examined stomachs). Among th~, capelin is the fll)st frequent 

species (62 %) at the two seasons with redtish (12 %) and 

lantern fish (6 %). Crustaceans are found in 45 % oE the 

stomachs examined because oE anphipods (24 %) and shrifti)s 

(21 %) and occurence ot spider crabs. Other present food 

groups are ..,nuse. (6 %), echi""derms (4 %) and annelids 

(4 %). 

2 - Studies ot geographic and seasonal variations of diet indicate 

that few changes OCCW' in Div. 4R-4S-3P vhere capelin is ingested 

in large quantity in summer (78 % of weight) and also in winter 

(59 %). 

For the sector studied in the GLtl.£ ot St. Lawrence, the 

comJJl)n winter migration toW'ards the soutb ot cod and capelin 

from the Strait oE Belle Isle to the southwest coast ot New­

foundland is known (MINET, 1976). In spring and summer, inverse 

migration of cod is observed towards northern coastal waters 

where the two species are again mixed together. 

On the contrary, geographical variations appears between 

Divisions 2J-3I:. and DiviSion 3L. Few changes are noted in the 

diet of cod in JL where capelin is conswned in large quanti ties 

in swzmer (90 %) and winter (82 %). Bu.t important changes occur 

between summer and winter in 2J-~ where c~elin is consumed in 

winter (55 % in 2.J and 14 % in :n:.) rut not in summer (0.8 % in 

2J and 3.5 % in 3K). 

On Hlrthern Grand BaDk t cod and c:apelin are found together 

in winter along the northern slope where capelin seems to over­

winter. In spring and summer, as the mature portion of the capelin 

stock migrates towards the Avalon Peninsula coastal waters and 

southeast Shoal followed by most of cod, oon-cn:i.grant immature 

capelin constitutes the basic fish prey for local cod (TEMPLEMAN, 

1964 - WINTERS, 1975). 

On the Labrador-East Newfoundland offshore banks, capelin 

and cod undertake a (X)RIJDOn southwards migration during winter. 

However, in Div. 2.1, the two species are more mixed on the banks 

than in Div. 3I. where distribution of capelin is IIlOre coastal. 
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In spring and swnmer, capelin migrates towards the South Labrador 

and East Newfoundland shores for spawning folloved by large 

quantities of cod (TEMPLEMAN, 1964). Therefore, cod remaining 

offshore in summer feed on the few fish present and mainly 

lantern Eish. 

3 - No variation in the diet with sex of cod vas observed bu.t varia­

tions according to the size of predator are iJzportant. Bela.., 

25 em in length, 2J-3X-3L ood consumes mainly mi11U.te crustaceans 

as shown by POWLES (1958) for the Southern (blt of St. Lawrence. 

Over 25 em, fish is the major prey for C()d in both regions during 

the two seasons (72 % to 97 %). 

In the :tbrthern Gulf of St. Lavrence, percentages of 

capelin ingested decrease (89 % to 13 %) as size of cod 

increases. Capelin is then replaced by redfish, american 

plaice and mainly herring. However, in total weight, quantities 

of capelin ingested are stable with size of cod. 

On the Labrador-East NewfoWldland offshore ballks, percen­

tages of capelin ingested are stable (50 to 60 %) as size of cod 

increases. Capelin is ooll!lumed here vi th lantern fish, greenland 

halibut and gadoids. In total weight, quantities of capelin 

ingested increase vi th s1 ze of cod. 

4 - Predation of cod on ca,pelin is important during winter and 

S'l.UrlOel' in the two regions (average at 64 % in 4R~S-3P and 

average of 56 % in 2J-3X-3L). 

The mean weight of capelin ingested by an average cod 

in one meal was tound to be 29.4 g in 4R-4S-3P and 27.8 g in 

2J -3X-3L. Taking an annual period of predation on capelin of 

6 to 8 months, an average cod consumes annually £'rom 1058 9 

to 1411 g in 4R-4S-3P and from 1000 9 to 1334 g in 21-JI-3L. 

These results indiCates that an average cod consumes from 

0.80 to 1.06 time its own wight in 4R-4S-JP and from 0.76 

to 1.01 time its own weight in 21-3[-3L. 

These ratios for 2.I-3J;-3L are very similar to those 

given for this region in previous estimates (CAMPBELL and 

WINTERS, 1973 - WINI'ERS, 1975) rut mean weight W of cod in 

the stock. complex was different. 

Therefore, assuming that the cod total biomass in the 

Northern Gulf of St. Lawrence is about 500,000 metric tons, 

annual consumption of capelin by cod can be estimated almost 

equal (400,000 to 500,000 metric tons). 

Assuming that the average stock dze in 21-JI-3L is 

about 2000.106 (PINHORN and WELLS, 1972), the consUD'fJtion 

of capelin by cod in this region can be estimated to range 

from 2,000 000 to 2,600 000 metriC tons. 
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Table 3. - Diets of male and female cod for both regions in summer and winter. 

! ________________ -=::_ contents 
~ -------~~-----~----~~~~-----l 
: males : females: males : females 

! 
( 

I 

I 

---------------------------------------------------
Annelida Polychaeta Errantia 

Mollusca 
Pelecypoda 

• Gasteropoda Buccinidae 
• Cephalopoda 

Crustacea 
Amphipoda.Gammaridea 

.Hyperiidea (Parathemisto gau.dichaudii) 

.Caprellidea 
Euphausiacea 
Decapoda .Pandalidae 

.Paguridae 

.Haiidae (Hyas 

.Others 
spp.-Chiono~etes apiIio) 

• Others (Mysidacea - Cumacea - Isopoda) 

Echinodermata 
• Ophiuroidea (Ophiopholis acu.leata - Ophiura !lPP.) 
• Holothuroidea (Thyon~ spp. - Mesothuria intestinalis) 

Teleostei 
Clupea harengu.s 
Hallotus villosus 
Myctophidae 
Gadidae 
Sebastes mentella 
Cottidae 
Pleu.ronectidae 
Others 
Not identified 

: ; : : 
0.1 

0.5 

0.1 
0.4 

15.7 
0.5 
3.3 

0.3 
7.3 

3.8 
0.4 
0.1 

0.2 
0.2 

83.5 
;.0 

58.1 
8.9 
1.0 
2.6 
0.2 
2.7 
4.7 

0.3 

2.2 

0.3 
1.9 

14.8 
1.1 
1.6 

0.6 
6.1 

;.2 
0.2 

0.1 
0.1 

2.0 
1.0 
0.3 
2.0 
0.1 

0.1 

0.8 

0.4 
0.4 

'1.0 
0.1 
3.3 

1.5 
3.5 

2.4 
0.2 

1.9 
1.8 
0.1 

85.4 
;.3 

61.9 
1.4 
4.7 
6.; 

2.8 
1.7 
1.1 

0.2 

1.1 
0.1 
0.3 
0.7 

8.2 

3.2 

0.4 
3.9 
0.1 
0.4 
0.2 

1. ; 
1. ; 

88.0 
3.6 

;9.; 
1.7 
;.1 

11.9 
0.1 
4.9 
0.6 
0.6 

! 
l 

I 
l 

~ 
~ 

1 
. Others : : : 0.1 : 0.4 ) 

Not identified : : : 0.6 : 0.3 ) 
• Pebbles and shell fragments ::: 0.3 : 0.1 ) ( : : : : 1 (------------------------------------------------------------------------------------------------------------

( TOTAL ~ 100.0 : 99.7 ~ 100.2 : 99.8 I 

(-----------------------------------------------------------------------------------------------------------
( !lumber of stomachs vi th food : 213 : 242 ~ )84 : 453 

81 
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Table Sa. - Calculation of mean weight of capelin ingested in one meal by an average cod 
in ICNAF Div. 4 R-S - 3 P from: 

Pm (9) 

NO/ao 

mean weight of capelin ingested in one meal by one cod in each 
1 ength-group 
observed length frequency. 

(' ;f!.ean .... eight of capclin: r al . ht ) 
! 80d lena til <lCUUP : ingested in Oi'l.e meal: Length frequency : 0: wel,g ) 
\ -) : - : : or cape ~n 
I '- c:m • oy one cod • N(o/ ) • p() _ 11 P ) 
\ : Pm (g) : /00 : 9 - x m 

--------------------------; -------------------~-----------------------~----------------------l 
~ 16-25 

) 
26-35 

5;)-75 

70-85 21.8 

86-95 

90-10) 

22 

71 

251 

342 

254 

42 

7 

6 

2 

1,270.9 

6,551.1 

12,89.3.4 

':),908.0 

1,41.9.0 

152.6 

140.4 

33.6 

106-115 9.8 2 1966 

, 116-125 : - : 1 : - ~ 
(-------;:~:~---------~----------=-----------~-------~~~~--------- : -----;;~~--------l 
: ; : : ~ 

Table 5b. - Calculation of mean weight of capel;n ingested in one meal by an average cod in 
ICNAF Oiv. 2 J - 3 K-l from: 

Pm (9) 

NO/ao 

~d ler.gtil group 
:cm) 

mean weight of capel;n ingested in one meal by one cod in each length-group 

observed length frequency 

:Hean weight of' capelin: 
• ingested in one meal • 

by one cod 
Length Frequency 

N (')'00 ) 

'fatal weight 
of capelin 

.t>(g)=NxPm Pm (g) , : : : 
(---------------------:----------------------:-----------------------:----------------------
( 

~ 
, 5-2; 

26-35 

46-55 

56-65 

06-75 

76-85 

86-9') 

106-115 

>---------- ------
) 

0.1 " 1.1 

8.6 193 , , 1,659.8 

16.9 265 4,478.5 

18.9 215 4,0:)8.5 

45.9 '"9 8,675.1 

42.0 90 3,780.0 

180.5 25 4.512.5 

1.2 8 9.6 

296.1 2 592.2 

0.0 0.0 

---~----------------------~-----------------------~----------------------: : : 
1,000 27,777.3 

84 
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• 

Fig- 1 - Position of .tOUCh .... ling statioDS ill ICIlA.r OivisioDS 

4 2-8 - 3 P aDd DirloioDS 2 J - 3 l-L. 1!1'75-76. 
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Echinod.rma 

Ann.li dl Molluaca 

Cod 16 to 25 cm 

COS 26 to S5cm 

Cod 56 to 15cm 

Cod 76 t0115cm 
A B 

Fig. 2 - Variation of the diet oE cod in relation to size (4 length­

groups) expressed by veight percentage of preys ingested: 

A - in ICNAF Divisions 4 R-S - 3 P 

B - in ICNAF Divisions 2 ,J - 3 I:-L 
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