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ABSTRACT 
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Bergen, Norway 

During a cruise off the Norwegian coast from Lofoten to Kristian­
sund in March 1982 all blue whiting caught were examined for· 
pseudobranchial tumours. 10.7% were found to carry such tum­
ours. The possible relation of the condit{on of the fish to the 
tumours is discussed. 

RESUME 

Lors d'une campagne effectuee en mars 1982 au large de la Cote 
Norvegienne, entre Lofoten et Kristiansund, une r~cherche 

systematique de la presence de tumeur pseudobranchiale fut 
effectuee sur la totalite des merlans bleus peches. 10,7% de 
ces poissons presentaient la lesion. La possibilite d'une 
relation entre ces tumeurs et l'etat general du poisson est par 
ailleurs discutee. 



INTRODUCTION 

The occurrence of 

reported in 1929 

(1929) 

pollock 

2 

tumours in codfish· was first 

· by Peyron and Thomas 

and Pacific 
( 19 2 9) . More 

recentl] pseudobranchial tumours have been reported in cod in 

the inne:· Oslo fjord (Langet 73), the northwestern Atlan-
tie (Od 

in the 
s and Morrison 1978, lano and Azarovi~z 1979), 

rmnn bight (Dethlefsen 1979) and in the Barents sea 

(Egidius~ Johannessen and Lange 1981). Pseudobranchial tumours 
from Pacific cod have been re d by llings (1969) and by 

McCain, Meyers, Granlund, Well Alpers (1978) and from 

Pacific cod and pollock (McCain~ Gronlund, Meyers and Wellings 

(1979). The anatomy of the tumours have been described by Lange 

(1973), Lange and Johannessen (1977), Alpers, McCain, Meyers, 

We1lings, Poore, Bagshaw and (1977), Morrison; Appy, Shum, 

Annand and Odense (1979), Waterman and Dethlefsen (1980) and 

Dawe (1981)ø 

In 1980 Moeller (personal 

whiting (Gadus poutassou) 

connnunication) :examined 300 

in the Skagerak 30 o~ which 

blue 

were 

found to carry pseudobranchial tumours. The aim of our investi­

gation was to verify this finding. 

MATERIAL AND METHODS 

The survey was carried out board the.R/V G.O S~rs on a com­
bined cruise in· March l982 bet\ll]een the Lofoten and .Kristian­

sund. The pos~tion the 25 · trawl statiQns are shown in 

Fig. l. Six of the trawl stations were fished with pelagic 

træwl, the other 19 with bottom·trawl. Blue whiting were caught 
. " 

in 21 of the 25 trawl hauls · Blue whiting carrying pseudo-

branchial tt.;tmours were found in 12 of the catches (Fig. 3). 

Hydrographic data were recorded by use of a CTD-sonde in 

connection with the 

waters s 

ments. 

les were 

stations and in 20 special stations 

lected primary production measure-
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All blue whiting caught were examined for pseudobranchial 

tumours. All or up to 100 of the fish were measured and 

weighed, sex and maturity were determined, degree of digestion, 

liver conditi9n and amount of parasites on the liver were 

recorded and otholites were taken. 

The pseudobranchial tumours were recorded and measured and most 

of them were fixed in neutralized formalin. A small sample of 

the tumours were washed in a disinfectant and inoculated into a 

cell culture medium. A protozoan which cquld be kept alive for 

considerable time, was found in the tumours. The further work 

on this parasite will be published elsewhere (Egidius and 

Smith, in preparation). 

RESULTS AND DISCUSSION 

A total of 1171 blue whiting were caught and examined, 118 of 

these had pseudobranchial tumours. Most of the fish had bilate­

ral tumours, in six cases the tumour was found on one side 

only. In three cases in addition to bilateral tumours in the 

pseudobranchs, small tumours macroscopically identic to the 

pseudobranchial ones, were found on the gill arches. 

During the immediate examination of the blue whiting catches it. 

appeared that the tumour bearing fish were smaller than aver­

age. Average length and weight of fish with and without tumours 

is shown in Table l. Only three of the catches tstations 141, 

142 and 151) were large_ enough to justify a comparison between 

these fish. From Table l it is evident that the average weight 
1 • 

of the tumour bearing is lower than that of the unaffected fish 

and also length seems affected but to a lesser degree. 

No obvious association was found between incidence of pseudo­

branchial tumour and the sex and maturity of fish. Even though 

approximately 60% of the tumourbearing fish were in the firs.t 

stage of maturation, all stages were represented, indicating 

that the tumour does not affect the development of the gonads. 
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The liver condition was judged in proportion to the whole fish 
and no difference between the two s was detected. The 
amount of parasites (nematodes) on the liver as recorded was 
simi~ar in the two groups. 

Age-distribution of fish with and without tumours is shown in 
Fig. 2. No significant difference could be found. The sample of 
older is too small for conclusion to be made that only 
younger f is infected. 

The main spawning area for the blue whiting is west of the 
British Isles in March-April, 'the south-westward migration 
starting in November-December , spawning areas are a~so 
found more locally for example in some of the Norwegian fjords 
indicating that smaller populations may exist. The high inci­
dence of pseudobranchial tumours found in our survey and that 
of Moe l ler in the Skagerak ~ may indicate such populations. 
Further examination for pseudobranchi.al tumours in the main 
blue whiting population may answer this question. 

REFERENCES 

Alpers C.E. ,·McCain B.B., Meyers M. ~ Wellings S.R., Poore M., 
Bagshaw J. & Dawe C.J. (1977). Pathological anatomy · 
of pseudobranch tumours in Pacific cod, Gadus macro­
cephalus. Journal of the National Cancer Institute 

59, 337-398. 

Dawe, C.J. (1981). Polyoma tumours ~n mice and X-cell tumours 
in fish viewed through telescope a~d microscope, IN: 
Phyletic approaches to cancer. Pr·oce'edings of 'the 
'11th International Symposium of the Pricess TaJ;camatsu 
Cancer Research Fund, Tokyo ·1980. Ed. by C.J. Dawe, 
J.-C · Harchbarger, Se Kondo, T. Sigimura and S. 
Takayama. Japan Scientific Societies Press. Page 
19-52. 



5 

Egidius E. J.V. Johannessen & E. Lange (1981). Pseudobranchial 

tumours in Atlantic cod, Gadus morhua L., from the 

Barents Sea. Journal of Fish Diseases 1981, 4, 
527-532. 

Dethlefsen V. (1979). Observations on fish diseases in the 

German Bight and their possible relation to pollu­

tion. International Council for the Exploration of 

the Sea. Workshop on Problems of Monitoring Biolo­

gical Effects of Pollution in the'Sea. 27. 

Lange E. (1973). Carcinoid-like· tumours in the pseudobranch of 

Gadus morhua L. Comparative Bio chemistry and Phy~io­

logy 4SA, 477=481. 

Lange E. & Johannessen J. V. (1977). Histochemical and ultra­

structural studies of chemodectoma-like tumours in 
the cod 

37, 96-104. 
mor hua .. Laboratory Investigation 

McCain B.B., Granlund W.D., Meyers-M.S. & Wellings S.R. (1979). 

Tumours and microbial diseases of marine fishes in 

Alaskan waters. Journal of Fiah Diseases 2, 111-130. 

McCain B.B., Meyers M.S., Granlund W.D., Wellings S.R. & Alpers 

C.E. (1978). The frequency distribution and patho­

logy of three diseases of demersal fishes in the 

Bering Sea. Journal of sh Biology 12, 267-276. 

Morrison C.M., Appy R.G.c Shum G., Annano C. & Odense P. 

(1979). Histology and the inciden6e ~f pseudobranch 

t:umours in Atlantic cod (Gadus morhua) in .. Halifax 

habour. International Council for the Exploration of 

the Sea Committee Meeting 1979/E:31. 

Murchelano R. & Azarovitz T. (1979). Fish disease survey in 

the western North Atlantic International Council for 

the Explorat 

24. 
of the Sea. Committee Meeting 1979/E: 



6 

Odense P.H. & Morrison C.M. (1978). Preliminary study of the 

nature and incidence of some abnormalities among 

northwestern Atlantic fishes. International Council 

for the Exploration of the Sea. Committee Meeting 

1978/E:23. 

Peyron A. & Thomas L. ( 1929) o Contribution a l'etude des 

tumeurs de revetement branchial chez les poissons. 

Bulletin de Association Francaise pour l'~tude de 

Cancer 18, 825-827. 

Takahashi K. (1929). Studie uber die Fishgeschwulste. Zeits­

chrift fUr Krebsforschung 29, 1-73. 

Watermann B. & Dethlefsen V. (1980). Preliminary report on 

histology and incidence of pseudobranch tumours in 

Atlantic cod (Gadus morhua) in the German Bight. 

International Council for the Exploration of the Sea. 

Committee Meeting 1980/E: 25. 

Wellings S.R. (1969). Neoplasia and primitive vertebrate 

phylogeny: echinoderms, prevertebrates ~nd fishes: a 

review. In: Neoplasm and Related Disorders of Inverte­

brate and Lower Vertebrate Animals. National Cancer 

Institute Monograph, No. 32, pp. 59-128. 



7 

Table l. Average lengths and weights of blue whiting with and 
without tumours. 

St. Total with Gen. Average length Average v~reight 
no. numbers tumour data all with tumour all with tumour 

129 11 2 all 31.32 (34) 206.36 (250.-) 
130 2 all 31.50 192.50 
132 6 l all 36.83 (31) 336.67 (170.-) 
133 27 all 34.94 285.56 
134 16 l all 32.06 (32) 215.63 .(160.-) 
135 lO l all 32.10 (28) 212.00 (160.-) 
136 165 6 lOOx) 35.23 33.92 273.98 (272.-) 
139 2 all 35.50 270.00 
140 6 all 33.83 266.67 
141 164 27 (16.5%) all 32.89 30.09 218.8 155.19 
142 172 26 (15.1%) all 31.31 29.90 206.46 157.12 
143 9 all 36.28 312.22 
144 100 2. all 36.02 (34) 308.25 (232.5) 
145 lO all 38.95 ·388.2 

146 7 l all 34.07 (25.5) 262.9 (105.-) 
147 209 12 100x) 32.39 (30.66) 
149 22 4 all 34.55 (26 .. 00) 262.4 (125.-) 
150 22 all 34.45 311.4 
151 211 35 (16.6%) 100x) 34.04 29.81 . 266. 7 127-14 

1171 118 (10.7%) 

x) Samp·le of 100 + all with tumour. 
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Fig. l. Cruise tracks and trawl stations were blue 
whiting was caught. l) bottom trawl, 2) pelagic trawl. 
Fil led symbols :. Infected fish. ---- Special stations. 
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AGE IN YEAR 

Fig. 2. Total age distribution. of blue whiting with hatched . 
part for the infected (i) fish. A average age. 
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Fig. 3. Tumours in blue whiting. a) ventral view, 
b) lateral view (operculum opened). 




