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Abstract 

During May and June 1988 a number of hauls were made around 
Helgoland with the RV "VICTOR HENSEN". A total of 377 cod 
(Gadus morhua L.) were investigated. They were measured, 
the stomach fullness estimated and the contents indenti
fied. Crustaceans and fish were the main prey species with 
some polycheates, gastropods and bivalves being taken as 
well. 

The infestation rates with the gill parasite Lernaeocera 
branchialis and Clavella adunca were noted, as well as spi
nal shortening and pseudobranchial tumours. 
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I~trod~ctio~ 

The cod Gadus morhua L. is found in the cool temperate wa
ters of the northern hemisphere, distributed in a variety 
of habitats from the shoreline to well down the continental 
shelf, in depths of 600 meter. It has been intensively stu
died because the cod is of commercial importance. 

Gadus morhua is a predator, its food consists of a wide 
range of crustaceans, worms, brittlestars and fishes, among 
which are included herring, sandeels, capelin and smaller 
gadoid fishes. Although the food of gadoids is well known 
(e.g. EHRENBAUM 1936, HAGMEIER and KONNE 1950, KOHL 1973), 
it is very important to carry out the investigations in a 
bordered study area. 

During the last years, diseases of North Sea fishes gai
ned in importance (Mc INTYRE and PEARCE 1980) and therefore 
the question whether the disease might be caused by pollu
tion or not (e.g. SINDERMANN 1983). Gadus morhua turned out 
to be one of the most frequently afflicted species with a 
variety of externally visible disease phemomena (e.g. WA
TERMANN et al.1982). Since 1977 systematic fish-disease 
surveys were conducted in the German Bight (North Sea) . 

In the present study the diet and diseases of Gadus mor
hua from different stations around Helgoland in the German 
Bight (North Sea) were investigated. 

Material a~d methods 

Adult cod (Gadus morhua) were collected from May to the 
end of June 1988 at different stations around Helgoland in 
the German Bight (North Sea), seen in Figure 1. Three sur
veys with a total of 15 hauls were conducted with the RV 
"VICTOR HENSEN". 

A semipelagic trawl and a bottom trawl was used to catch 
adult cod. Immediately after capture all cod were sorted 
and a subsample of up to 100 cod was investigated. For 
estimation of stomach fullness and diet 377 cod were inve
stigated. The total length of cod was measured to the nea
rest lower centimeter. 

Before dissection the cod were examined for any exter
naly visible diseases and ectoparasites. The stomach full
ness was estimated on a relative scale out of 10 before the 
contents were removed and identified on board. 

For the calculation of percentage presence of prey orga
nisms only fish with food in their stomachs were considered 
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as regurgitation of stomach contents during capture could 
have taken place. All fish from each station were conside
red for the calculation of parasite infestation rates. 

Results 

Cod with body lengths between 17 cm and 71 cm were col
lected at different stations around Helgoland in the German 
Bight. 

Investigations from May 1988 showed that the most impor
tant food items by volume are crustaceans, with fish and 
polychaetes making up a relatively small, but constant pro
portion of the diet (Tab.1+2). Fish were taken more by the 
smaller cod, especially the species Ammodytes spp., whereas 
crustaceans (Eupagurus bernhardus and Macropipus holsatus) 
were taken more by the larger ones. 

The food of cod, collected during June, consisted in 
generally of crustaceans, fish and polychaets. The most 
important food species observed at the beginning of June 
were Crangon crangon and Ammodytes spp. (Tab.3). Smaller 
cod showed a higher prey- diversity. At the end of June 
C. crangon was observed as the most important food species, 
whereas the crustaceans Eupagurus bernhardus and Macropipus 
holsatus were also found in high abundances (Tab.4+5). For 
percentage composition of diet see Tables 1-5. 

Highest infestation rates of the parasite Lernaeocera 
branchialis was found in cod with body lengths between 
30 cm and 45 cm. Smaller and larger specimen showed lower 
rates during all time of investigation (Tab.6-8). A slight 
infestation of the parasit Clavella adunca was observed 
during June, as well as spinal shortening, pseudobranchial 
tumours and branchial ulcers (Tab.7+8). For percentage com
position of diseases see Tables 6-8. 

Moreover, one unusual infestation was noticed: the occu
rence of Mytilus edulis as an epizootic organisim upon 
Lernaeocera branchialis parasites in the gill cavity was 
observed (Fig.2). 

Discussio~ 

The investigation of stomach contents of adult cod de
monstrated that the present results are corraborated by the 
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results of previous studies (EHRENBAUM 1936, HAGMEIER and 
KONNE 1950, KOHL 1973), undertaken in North Sea waters. 
Although crustaceans dominate, there are differences bet
ween the major prey species found in this survey compared 
to the above authors' results. This is probably due to re
gional differences in the composition of the benthic and 
pelagic fauna. KOHL(l973) found that Crangon crangon and 
mysids were the main prey species in the diet of G. morhua 
from the Elbe estuary. Whereas in the present study of cod 
collected around Helgoland, crustaceans and fish were the 
dominant prey with some polychaets, gastropods and bivalves 
being taken as well. 

The diet of G. morhua changes as the fish get larger, 
switching from small crustaceans, such as prawns (C. cran
gon), mysids and amphipods to crabs (Eupagus bernhardus and 
Macropipus holsatus). Linkeds with this is a reduction of 
the species diversity of the diet. 

With the smaller cod, body lengths up to 30 cm, C. cran
gon was the predominant prey species, with Ammodytes spp. 
and Eupagurus bernhardus, polychaetes and Ophiura spp. also 
featuring prominantly. The smallest cod, body length 17 cm, 
were found to have eaten some fish larvae, C. crangon and 
Ammodytes spp., which are pelagic. 

In larger cod, body lengths from 45 cm and over, flat
fish remains were found in their stomachs, such as P. pla
tessa, S. solea and L. limanda. No flatfish were found in 
smaller cods. When cod reach a body length of 45 cm, 
crabs, such as Macropipus holsatus, Eupagurus bernhardus 
and Corystes spp. become the main prey species, with Macro
pipus holsatus dominanting compared with fish. KOHL(1973) 
found that Carcinus maenas was a dominant prey species of 
G. morhua in the Elbe estuary. Beyond the estuary the com
position of food of the older cod was richer. Polychaets 
were important components, also M. holsatus, sprat, small 
whiting and flatfishes. In this survey no C. maenas were 
found in the diet of North Sea cod. 

Holothurians and Buccinum undatum were found in the sto
mach of some cods, especially larger ones. KOHL(1973) did 
not find any holothurian in the G. morhua he examined. This 
could mean that holothurians are only regionally important 
as prey items or seasonally. 

Large cod are more active predators - so it its possi
ble for them to capture more fish. However, the trend to
wards becoming more piscivorous, exists. 

In G. morhua with body lengths between 30 and 45 cm hig
hest infestation rates with the parasite Lernaeocera bran
chialis were observed. A slight infestation with the para
site Clavella =adunca as well as spinal shortening, pseudo
branchial tumours and branchial ulcers of cod were found. 
Diseases of cod, which were systematically recorded in the 
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German Bight within the last few years (DETHLEFSEN 
1984,1988). Moreover, one unusual infestation, first des
cribed by SLINN(1957) was observed: Mytilus edulis growing 
on a Lernaeocera in the gill cavitiy. Damage to inside of 
gill cover from abrasion of shells, as well as extensive 
damage and destruction of gill filaments was also noticed. 
This phenomen was also described by BANNING(1974), who in
vestigated G. morhua from Dutch coastal waters. 
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Fig.1: Study area in the German Bight (North Sea). The cap
ture area is marked by lines. 
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Species Size class 33-4S cm Size class 46-70 cm 
n;30 n;24 

Ammodytes spp. 1 3,33'7. 1 4, 17% 
Li.manda limanda 1 3,33% 4 16,67'%, 
Sol ea sole a 1 3, 33% - - - - --
Ag onus cataphrac. - - - - - - 4 16,67% 
Merlangius merl. - - -- - - 1 4, 1 n. 
p. platessa - - - - - - 1 4, 17% 
Flat fish remains - - - -- - 3 12, soi 
Fish remains 4 13,33% 8 33,33% 
Eupagurus bernh. lS S0,00% 8 33,3:)% 
Macropipus holsat. 14 46, 6 7% 14 S8,33'Z. 
Corystes cassiv. - - - - - - 1 4,17% 
Crangon spp. 10 33,33% 6 2S,00% 
My sis spp. 1 3,33% 1 4, 17"!. 
Galatea spp. 1 3,33% - - - ---
Crustacean remains s 16,67% 3 12, soi 
Ne re is spp. s 16,67% 2 8, 33% 
Aphrodite aculeata 8 26,67% 3 12,SO% 
Polychaeta remains 8 26,67% 1 4, 17% 
Buccinum undaturn 6 20,00% s 20, 83i 
Nemertini remains 2 6,67% - - -- --
Ophiura spp. 2 6 ,67% 2 8,33% 
Holothuri,an - - - - - - 1 4, 17% 

Species Size class 33-4S cm Size class 46-70 cm 
n=30 n;24 

Fish 7 23,33% lS 62.SO% 
Crustaceans 24 80,00% 21 87,SO% 
Polychaeta 18 60,00% 6 2S,00% 
Gastropoda 6 20. 007. 7 29,17% 
Nermertins 2 6,67% - - - - - -
Ophiura 2 6,67i. 2 8,33'7. 
Holothurian -- -- - - 1 4,17i. 

Tab.1: Presence of organisms in the diet of 
collected at "Tiefe Rinne" 11.05.1988. 
bottom. 

Gadus morhua, 
Summary on the 

Species Size class 19-2S cm Size class > 31 cm 
n=21 n=l3 

Ammodytes spp. 9 43,37% s 38 ,467. 
Cl upea harengus - - - - - - 2 15,387. 
Fish larvae 6 31, S87. - - - ---
Fish remains 3 lS,79% 1 7,69% 
Flat fish remains -- - - - - 1 7,69% 
Eupagurus bernhardus 6 31, S8i 1 7 ,69% 
Macropipus holsatus 3 lS,797. s 38,46i 
Crangon spp. s 26,32% 2 lS,38% 
Mysis spp. 3 lS,79% 1 7,69% 
Crustacean remains 1 S,267. 3 23,08% 
Ne re is spp. 4 21,0S% - - - - - -
Polychaet:a remains 2 10,S3% 2 lS,38% 
Nemer tine remains - - - - - - 1 7,69% 
Buccinum undatum 1 5,267. 1 7 ,69% 
Ophiura spp. 1 S,26% - - - - - -

Species Size class 19-2S cm Size class 26 cm 
n;21 n=13 

Fish 18 94, 74% 7 S8,85% 
Crustaceans 13 68,42% 9 69,23'7. 
Polychaeta 6 31,58% 2 15,387. 
Gastropod.i1 1 5 ,26i 1 7,69% 
Ophiura 1 5 ,26i -- -- --
Nemer tins -- -- -- 1 7,69% 

Tab.2: Presence of organisms in the diet of Gadus morhua, 
collected at "East Helgoland" 10.05.1988. Summary on the 
bottom. 
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Species Size class 17-30 cm Size class 31-42 cm 
n=4 7 n=21 

i\mmodytes spp. 14 29,79'%, 6 28,57'%, 
Fish remains 10 21,287. 10 4 7 '62'%, 
Fish larvae 1 2 ' 13'%, - - - - -- -
Fish eggs 2 4,26% 3 14,29'%, 
Eupagurus bernhardus 4 8,51'7. 3 14,62% 
Macropipus holsatus 4 8,51% 5 23,81% 
Corystes cassivel. 2 4,26% 3 14,62'%. 
Crangon spp. 16 34,04% 8 38'10'%. 
Mysis spp. 9 19,15% 2 9,52'%. 
Amphipoda 4 8,51% -- ----
Galatea spp. 2 4,26% -- --- -
Cumacean - - - ---- 1 4,76% 
Crustacean remains 4 8,51% 2 9,52% 
Aphrodite acu1eata 1 2,13'%. - - ----
Ne re is spp. 1 2,13% 1 4, 76'%. 
Polychaeta remains 11 23,40% 4 19 '05'%. 
Buccinum undatum 3 6,38% 1 4,76% 
Nucula spp. 2 4,26'%, -- -- --
Holothurian 1 2,13% 1 4' 76% 
Ophiura spp. 1 2. 13% -- - ---
Unidentifiable rems. 2 4,26% -- ----

Species Size class 17-30 cm Size class 31-42 cm 
n=47 n=21 

Fish 23 48,94% 16 76' 19k 
Crustaceans 32 68,09% 15 71,43% 
Polychaeta 14 29,79% 5 23,81% 
Gastropoda 3 6,38% 1 4,76'%, 
Holothurians 2 4,26% 1 4, 76'%. 
Bivalvia 2 4,26% -- -- - -

Tab.3: Presence of organisms in the diet of Gadus morhua, 
collected at "North Helgoland" e4.e6.1988. Summary on the 
bottom. 

Spee ies S lze class 18-30 cm Size class 31-40 cm Size cl ass 41-50 cm Size class 51-71 cm 
n•l7 n•l7 n•46 n•7 

Hacropius holsatus 2 11, 761 6 17,641 26 56. 521 4 57, 141 
Eupagurus bcrnhardus 11 64. 711 11 66. 711 23 50,001 4 57,141 
Corystes cassivel. -- ---- -- ---- l 2, 171 - - --- -
Cancer pagu rus -- ---- -- ---- 3 6,521 -- -- --
Ga1atea spp. -- -- -- 2 11, 761 -- -- - - -- - ---
Crustacean remains -- ---- -- -- - - 4 8,701 - - -- - -
Aphrodite aculcata 2 11. 761 4 23,531 9 19. 571 3 42, 861 
Polychaeta remains -- -- -- -- ---- l 2,171 l 14. 291 
Crangon spp. 8 4 7. 061 2 11, 761 4 8,701 l 14,291 
Flatfish remains -- ---- -- ---- l 2 ,l 71 -- - - - -
P. pla te ssa -- ---- -- - --- 2 4,351 - - - - --
M. mcrlangius -- --- - -- --- - 1 2, J 71 -- -- --
Callionymus I yra -- ---- -- -- -- J 2,17t - - - -- -
Fish remains 1 5,88t 1 5,881 5 10,87t 5 71. 43t 
Sival via 2 11, 76t l 5,881 2 4m35t 2 28,57t 
Buccinum undatum l 5,88t 3 17,65t 5 10 , 87t - - - ---
Gastropoda l 5,88t -- ---- -- -- - - -- ----
Ophiura spp . 2 ll,76t -- - - -- 3 6,52t -- ----
Amphipoda l 5,881 -- -- -- -- ---- -- - -- -
Unidentifiable re ms. l 5,88t -- ---- -- -- -- -- - - - -

Species Size class 18-30 cm Size class 31-40 cm Size class 41-50 cm Size class 51-71 cm 
n•l7 n•l7 n-46 n•7 

Fish 1 5,88t l 5,881 11 23,9lt 5 71,431 
Crustaceans 15 88,24t 16 94, 12t 42 91,30t 7 100,00t 
Po I ychae ta 2 11. 76t 4 23,53t 10 21,74t 3 42,86t 
Gastropoda 2 11, 761 3 17,65t 5 10,87t - - ----
Bivalvia 2 4,76t l 5,88t 2 4,351 2 28. 5 77. 
Ophiur a 2 :· ll,76t -- - - - - 3 6, 52t -- ----
Unidentif. rcms. 1 5,88t -- ---- -- ---- -- - - - -

Tab.4: Presence of organisms in the diet of Gadus morhua, 
collected at "Tiefe Rinne" 22.e6.1988. For all prey species 
presence, only fish with food in stomachs were considered. 
Summary on the bottom. 
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Spee i cs s j zc class 20-41 cm 
n=41 

Sprarrus sprattus 4 9,76'%. 
Ca I l Lonymus l yra 1 2 ,44'%, 
F·i s h remains 1 2,44% 
Macro pius holsatus 10 24,39'%. 
Eupagurus bernhardus 11 26 ,837. SUMMARY Corysres cass ivel. 3 7. 327. 
Crangon spp. 28 68,29'%. 
Mys Ls spp. 8 19,51'%. Species Size class 20 -41 Amphi.poda 2 4,88% cm 

n=41 
Cumacean 1 2,447. 
Crustacean remains 6 14,637. F' ish 6 14,63'%. Polychacta r~mai. ns 15 36,59% Crustaceans 38 92. 68'%, Ophiura spp. 2 4,88% Polychaeta 13 31,71% Bivalvia 3 7 ,327. Ophiura 2 4,88% Unidentifiable rems . 1 2,44% Bivalvl.a 3 7,32'%. 

Tab.5: Presence of organisms in the diet of Gadus morhua, 
collected at "North Helgoland" 21.06.1988. All fish grouped 
into one size class because there are only 8 fish between 
31-41 cm. 

Parasite Size class 33-45 cm Size class 46-70 cm 
n=34 n=25 

Lernaeocera 23 67,65% 12 48,00% 
1 with Mytilus 1 with Mytilus 

Parasite Size class 19-25 cm Size class 31 cm 
n=24 n=l4 

Lernaeocera 8 33,30% 9 64,29% 

Tab.6: Infestation rates with Lernaeocera 
the top: "Tiefe Rinne", on the bottom: 
10./11.05.1988. 

branchialis, on 
"East Helgoland" 

Parasite Size class 17-30 cm Si ze class 31-42 cm 
n=59 n=28 

Lernaeocera 16 27,12% 17 60, 71 % 
1 with Mytilus 

C]avel]a 7 11, 86% 5 17,86% 

Pseudobranchial tumours 1 5,00% 

Tab.7: Diseases and infestation rates with parasites, 
"North Helgoland" 04.06.1988. 
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Parasite Size class 18 - 30 c m S i.zc c l a ss 31 -40 cm Si ze cl ass 41 - 50 c m Size c l ass 51- 71 cm 
n=24 n•l 8 n•4 6 n•7 

Lernacoc c ra 6 25 , 007. 10 55 ,561 30 6),22't 3 42, 861 
Cl ave ] l a 1 4, 171 1 5 ,56 7. -- ---- - - - - - -

Spinal sho rtening 4 4. 217. 
Pscudobranchia l tumour s 1 1 , 057. 
Brachia ] ulcers 1 1 , 057. 

Para site S i ze cl a ss 20-41 cm 
n=46 

Ler n aeocera 14 30,43% 

Sp i nal sho rtening 2 4,17% 

Tab.8: Diseases and infestation rates with parasites, all 
fish in length class considered. On the top: "Tiefe Rinne" 
22.06.1988, on the bottom: "North Helgoland" 21.06.1988. 

Fig.2: La teral ventral view of G. morhua with Mytilus edu
lis on Ler naeocera branchialis parasites in the gill ca
vity. Size of cod: 34 cm body length, max imal length of M. 
edulis: 26 mm, maximal width at widest point: 14 mm. 
gc=gill cavity, Lb=Lernaeocera branchialis, Me=Mytilus edu-
lis, Op=operculum, Pf=Pelvic fin. ~-


