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TABLE 1: AVAILABLE DATA 

COMMON 

NAME: 
ATLANTIC COD SPECIES: 

AREA: NORTHWEST ATLANTIC STOCK: 

I 
ED TRIPPEL I 
2001-07-17 

CREATED BY: L ________ ---' VPDATEDBY: 

Data status 
Year Stock Stock Age Sex Maturity Fecundity 

size composition ratio 

2001 

2000 V V V (V) 
1999 V V V (V) 
1998 V V V (V) 
1997 V V V (V) V 
1996 V V V (V) 
1995 V V V (V) V 
1994 V V V (V) V 
1993 V V V (V) 
1992 V V V (V) 
1991 V V V (V) 
1990 V V V (V) 
1989 V V V (V) 
1988 V V V (V) 
1987 V V V (-J) 
1986 V V V (V) 
1985 V V V (V) V V 
1984 V V V (V) V V 
1983 V V V (V) V V 
1982 V V V (V) V 
1981 V V V (V) V 
1980 V V V (V) V 
1979 V V V (V) V 
1978 V V V (V) V 
1977 V V V V V 
1976 V V V (V) V 
1975 V .J V IV) V 

Gadus morhua 

BAY OF FUNDY/WESTERN 

SCOTIAN SIIELF 

(NAFO DIV. 4X) 

Weight Condition Additional 
data 

V (V) (V) 
V (V) (V) 
V (V) (V) 
V (V) (V) 
V (V) (V) 
V (V) (V) 
V (V) (V) 
V (V) (V) 
V (V) (V) 
V (V) (V) 
V (V) (V) 
V (V) (V) 
V (V) (V) 
V (V) (V) 
V (V) (V) 
V (V) (V) 
V (V) (V) 
V (V) (V) 
V (V) (V) 
V (V) (V) 
V (V) (V) 
V (V) (V) 
V (V) (V) 
V (V) (V) 
V (V) (.J) 

V (V) (V) 



(I') I' (I') I' I' I' 8t61 

(I') I' (I') I' I' I' 6t61 

(I') I' (I') I' I' I' 0561 

(I') I' (I') I' I' I' 1561 

(I') I' (I') I' I' I' l561 

(I') I' (I') I' I' I' £561 

(I') I' (I') I' I' I' t561 

(I') I' (I') I' I' I' 5561 

(I') I' (I') I' I' I' 9561 

(I') I' (I') I' I' I' L561 
(I') I' (I') I' I' I' 8561 

(I') I' (I') I' I' I' 6561 

(I') (I') I' (I') I' I' I' 0961 

(I') (I') I' (I') I' I' I' 19M 

(I') (I') I' (I') I' I' I' 1961 

(I') (I') I' I' (I') I' I' I' £961 

(I') (I') I' I' (I'I I' I' I' t961 

(I') (I') I' I' (I') I' I' I' 5961 

(I') (I') I' I' (I') I' I' I' 9961 

(I') (I') I' I' (I') I' I' I' L961 

(I') (I') I' I' (I') I' I' I' 8961 

(I') (I') I' I' (I') I' I' I' 6961 

(I') (I') I' I' (I') I' I' I' OL61 

(I') (I') I' I' (I') I' I' I' IL61 

(I') (I') I' I' (I') I' I' I' U61 

(I') (I') I' I' (I') I' I' I' £L61 

(I') (I') I' I' (I') I' I' i' tL61 
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Atlantic Cod in N AFO Div. 4X 

TABLE 2: DATA BASIS, FORMAT AND QUALITY 

COMMON 

NAME: 

AREA: 

ATLANTIC COD 

NORTHWEST ATLANTIC 

STOCK: BA Y OF FUNDY/WESTERN SCOTIAN SHELF 

(NAFO DlV. 4X) 

REPRODUCTIVE STRATEGY: DETERMINATE SPAWNER 

TiMING OF SPAWNING: JANUARY-APRIL 

OPTIMAL TIME FOR MATURITY SAMPLING: DECEMBER-JANUARY 

Data basis, format and quality 

63 

REF. NO.: I 11 

REF. NO.: I 11,12,14,16 

REF. NO.: I 5, II 

Variables Year range Data basis Data origin SampHng Notes on data, methods Ref. No. 
(AIL/W) frequency and contents 

Stock size 1948-1989 A C,L,S VPA ~quality ofVPA I 
consi ered suspect due to 
poor sampling in early 

1970-2000 A S JULY 
years) 

2 Relati ve abundance 
1983-2000 A C,L,S Q VPA 2,3 

Stock 1948-1969 A,L,W S,CL Poor data sampling in I 
composition early years 

1970-2000 ALW SCL Y,Q 23 

Age 1948-1969 S,CL Poor otolith sampling in 1,3 
determination early years 

1970-2000 S CL Y,Q 2 

Sex ratio 1980-2000 A,L,W S Y 2 

MatUrity: 

A.Ogives (E) 1963-1979 A,L S Spring Age and length by sex. 4 
1980-1985 A,L S Spring Sprin~ survey terminated 5 

in 19 5, remaining 
summer survey not 
appropriate time to 
conduct maturity 
determination. 

B. Skip of 
spawning 

C. Spawning 1978-1979 A,L,W EC lab expt Ovarian wall thickness in 6 
probability relation to maturity. 

1978-1979 A,L,W EC,S Study of growth in 7 reiatlOn to maturity 

D. Other A,L,W. S N<lO Photographs of 8 
histological and 
macroscopic stages of 

I gonad develooment 
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Data basis, format and quality 
Variables Year range Data basis 

(AlLIW) 
Data origin Sampling Notes on data, methods Ref. No. 

frequency and contents 

Fecundity: 

A. Estimation 1983-1985 L,W X Seasonal stock 9 
production of eggs 
(modelled) 

1997 L,W EC 13 PAIRS Seasonal eg~ production 
and related eeding habits 10 

B. First time vs. 1994-1995 A,L,W EC 14 PAIRS Seasonal egg production II 
repeat spawners 

C. Atresia 

D. Other 

Weight: 

A. Commercial 1948-1989 A,L,W CL M,Q,B,Y In many early years 1,3 
fisheries data sampling was very poor 

1980-2000 AL CL Q 
or non·existent 

23 

B. Survey data 1970-2000 A,L,W S JULY Estimated means 2 

C. Other 

Condition: 

A. Fulton 

B. HSI 

C. Energy 

D. Other 1997 L,W EC 13 PAIRS Weight loss during 10 
spawning 

Egg viability: 

A. Egg quality 1994-1995 A,L,W EC 14 PAIRS First-time and second- 11 
time spawners 

B. Fertilisation 1994-1995 A,L,W EC 14 PAIRS First-time and second- II 
success time spawners 

C. Egg mortality 

D. Other 

Larval viability: 

A. Hatching 1994-1995 A.L,W EC 14 PAIRS First-time and second- II 
success time spawners 

B. Larvae quality 1994-1995 A,L,W EC 14 PAIRS First-time and second- 11 
timi';,h~awners (larval dry 
wel t 

C. Mortality 

D. Other 1994-1995 A.L,W EC 14 PAIRS Yak sac size in relation 11 
to batch number 
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Data basis, format and quality 
Variables Year range Data basis Data origin Sampling Notes on data, methods Ref. No. 

(AILIW) frequency and contents 

Spawning time 1920-1997 L,W X Fishennen's knowledge 12 
throu~h interviews, 
inclu es spawning areas 

1933-1938 L,W S Q 
(present and lost) 

13 Evidence of October-
November spawning 
~Hali fax, St. Margaret 

ay) 

1979-1985 A,L,W S MAR- Skewed sex ratios 14 
L,W APR (Browns Bank) 

1983-1985 S SPRING Pelagic ~ (Browns 
15 Bank /S ova Scotia) 

1975-1997 S Egg and larval surveys 16 

14 PAIRS 
(LHP, FEP, SSIP) 

1994-1995 EC Spawning duration/pair 11 
1997 EC 13 PAIRS Spawning duration/pair 10 

Contamination 

Environmental 1988 EC Larval size at hatch in 17 
key factors relation to incubation 

temperature 
18 

1994 L.W EC 5 MALES 
Salinity effects on sperm 
motility 

Other factors or 1991 A,L,W EC 14 Spenn ~uality of first- 19 
parameters MALES time an second-time 

spawners (spenn 
motility, spennatocrit. 
fertilization success, 
hatching success). 

1993 L,W EC 3 MALES Spenn longevity in 20 
seawater 

1994-1996 A,L,W EC 40 Spenn density, 21 
MALES spermatocrit, sperm size. 

seasonal trends 

18 Spenn potency and 22 
1994-1996 L,W EC MALES sperm competiions in 

relation to sire condition 

1995 L,W EC 
and body size 

8 Spawning trios; 
FEMALE ~enotypes of pro~eny of 23 
AND 16 1 eg~atches re ated to 
MALES male dy size, 

condition, and activity 
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TABLE 3: STUDIES OF REPRODUCTIVE POTENTIAL 

COMMON 
NAME: 

AREA: 

STOCK: 

Subject 

Potential or realised 
egg production 

Viable egg and 
larvae production 

Critical life stages 

Environmental 
inRuences 

Stock recruitment 
relations 

Other studies 

ATLANTIC COD 

NORTHWEST ATLANTIC 

BAY OF FUNDY/WESTERN SCOTIAN SHELF 

(NAFO DIY. 4X) 

Estimation ofreproductive potential 
Brief description 

Fecundity of captive cod 

Egg size, larval size, fertilization. hatching success, 
soawnine duration of first-time and second-time soawners 

Larval size at hatch in relation to incubation temperature 

Spawning stock biomass vs recruits 

Predicted egg production from egg surveys vs recruits 

age 5+ SSB vs age 2 survey recruits 

Sperm quality of first-time and repeat spawners 

Fertilization success of males in relation to condition and 
size using in vivo sperm competition experiments 

Fertilization success of males in relation to condition and 
size using captive spawning trio experiments 

Year range Ref. No. 

1994,1997 11,10 

1994-1995 II 

1988 17 

1948-1989 24 

1983-1985 9 

1980-1995 25 

1991 19 

1994-1996 22 

1995 23 
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TABLE 4: DATA SOURCES 

COMMON 
NAME: ATLANTIC COD 

AREA: NORTHWEST ATLANTIC 

STOCK: BAY OF FUNDY/WESTERN SCOTIAN SHELF 
(NAFO DIY. 4X) 

Data sources (literature reference or contact person) 

I. CAMPANA, S., and J. HAMEL. 1990. Assessment of the 1989 4X cod fishery. DFO CAFSAC Res. 
Co., No. 90/44. 

2. CLARK, D. S., S. GA V ARIS, and S. D. PAUL. 2000. Assessment of cod in Division 4X in 2000. 
DFO Can. Stock. Ass. Sec. Res. Doc., No. 2000/139. 

3. CLARK, D. S. Fisheries and Oceans Canada, Biological Station, St. Andrews, NB, Canada E5B 
2L9 (c1arkdfalmar.dfo-mpo.gc.ca). 

4 BEACHAM, T. D. 1983. Variability in median size and age at sexual maturity of Atlantic cod 
(Gadus morhua) on the Scotian Shelf in the Northwest Atlantic Ocean. Fish. Bull., 81: 303-32 I. 

5. TRIPPEL, E. A., M. J. MORGAN, A. FRECHET, C. ROLLET, A. SINCLAIR, C. ANNAND, 
D. BEANLANDS, and L. BROWN. 1997. Changes in age and length at sexual maturity of 
northwest Atlantic cod, haddock and pollock stocks, 1972-1995. Can. Tech. Rept. Fish. Aqllat. 
Sci., No. 2157. 

6. HOLDWA Y, D. A., and F. W. H. BEAMISH. 1985. The effects of grov.th rate, size, and season on 
oocyte development and maturity of Atlantic cod (Gadus morhua L.) 1. Exp. Mar. BioI. Ecol., 85: 
3-19. 

7. WAIWOOD, K. G. 1982. Growth history and reproduction in Atlantic cod (Gadus morhua). Proc. 
Int. Sym. on Reprod. Phys. ofFish., Wageningen, The Netherlands, 206-208 p. 

8. MORRISON, C. M. 1990. Histology of the Atlantic cod, Gadus morhlla: An atlas, Part three. 
Reproductive tract. Can. Spec. Publ. Fish. Aquat. Sci., 110. 

9 CAMPANA, S. E., K. T. FRANK, P. C. F. HURLEY, P. A. KOELLER, F. H. PAGE, and P. C. 
SMITH. 1989. Survival and abundance of young Atlantic cod (Gadus morhua) and haddock 
(Melanogrammus aeglefinus) as indicators of year-class strength. Can. 1. Fish. Aquat. Sci., 
46(Suppl. \): 171-182. 

10. FORDHAM, S. E., and E. A. TRIPPEL. 1999. Feeding behaviour of cod (Gadus morhua) in 
relation to spawning. 1. Appl. Ichthyol., 15: 1-9. 

II. TRIPPEL, E. A. 1998. Egg size and viability and seasonal offspring production of young Atlantic 
cod. Trans. Am. Fish. Soc., 127: 339-359. 

12. BENHAM, A. A., and E. A. TRIPPEL. Mapping fishermen's knowledge of groundfish and herring 
spawning and nursery areas in the Bay of Fundy, Gulf of Maine and Eastern Nova Scotian Shelf. 
Can. Tech. Rept. Fish. Aquat. Sci. (submitted). 

13. MCKENZIE, R. A. 1940. Nova Scotian autumn cod spawning. 1. Fish. Res. Board Can., 5: 105-
120. 

14. MORGAN, M. J., and E. A. TRIPPEL. 1996. Skewed sex ratios in spawning shoals of Atlantic cod 
(Gadus morhlla).ICES 1. Mar. Sci., 53: 820-826. 

15. HURLEY, P. C. F., and S. E. CAMPANA. 1989. Distribution and abundance of haddock 
(Melanogrammus aeglefinus) and Atlantic cod (Gadus morhua) eggs and larvae in the waters off 
southwest Nova Scotia Can. 1. Fish. Aquat Sci., 46(Suppl. I): 103-112. 

67 
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Data sources (literature reference or contact person) 

16. HANKE, A. R., F. H. PAGE, and J. NEILSON. 2001. Distribution of Atlanti cod (Gadus morhua) 
eggs and larvae on the Scotian Shelf: Eastern Gulf of Maine, Bay of Fundy and Eastern Georges 
Bank. Can. Tech. Revt. Fish. AQuat. Sci., No. 2308. 

17. CHAMBERS, R. C. 1997. Environmental influences on egg and propagule sizes in marine fishes 
In: Early Life History and Recruitment in Fish Populations. R. C. Chambers and E. A. Trippel 
(eds.). Chaoman and Hall, New York, o. 63-\02. 

18. LITVAK, M. K., and E. A. TRIPPEL. 1998. Sperm motility patterns of Atlantic cod (Gadus 
morhua) in relation to salinity: effects of ovarian fluid and egg presence. Can. J Fish. Aqua/. 
Sci., 55: 1871-1877. 

19. TRJPPEL, E. A., and J. D. NEILSON. 1992. Fertility and sperm quality of virgin and repeat-
spawning Atlantic cod (Gadus morhua) and associated hatching success. Can. J Fish. Aqua/. 
Sci., 49: 2118-2127. 

20. TRJPPEL, E.A., and MJ. MORGAN. 1994. Sperm longevity in Atlantic cod (Gadus morhua). 
CODeia. 1994: 1025-\029. 

21. RAKJTIN, A., M.M. FERGUSON, and E.A. TRJPPEL. 1999. Spermatocrit and spermatozoa 
density in Atlantic cod (Gadus morhua): correlation and variation during the spawning season. 
Aquaculture, 170: 349-358. 

22. RAKJTIN, A., M.M. FERGUSON, and E.A. TRJPPEL. 1999. Sperm competition and fertilization 
success in Atlantic cod (Gadus morhua): effect of sire size and condition factor on gamete 
aualitv. Can. J Fish. Aauat. Sci., 56: 2315-2323. 

23. RAKITIN, A., M. M. FERGUSON, and E. A. TRIPPEL. 2001. Male reproductive success and body 
size in Atlantic cod (Gadus morhua L.). Mar. Bioi., 138: 1077-1085. 

24. CAMPANA, S., and J. HAMEL. 1989. Status of the 4X cod stock in 1988. DFO CAFSAC Res. 
Doc., 89/30. 

25. CLARK, D. 1997. Assessment of cod in Division 4X in 1997. DFO CSAS Res. Doc .. 97/110. 




