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Winter feeding of the sand goby (Pomatoschistus minutus Pallas) 

in relation to the depth in Gdansk Bay 
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Abstract 

The material for this paper was collected from Gdar'lsk Bay in November 1976 and 

January and March 1977. Hauls were taken from depths of about 5 metres, then 

every 10 metres from 20 to 100 metres. The frequency with which particular items 

of food occurred was calculated from the results of analyses of gut contents. The 

extent of digestion of food and amount of empty guts in the fish investigated formed 

the basis for estimation of feeding intensity of P. minutus. The greatest number of 

empty stomachs was found in January 1977 and the greatest quantity of food sampled 

du ring that period was found in fish taken from a depth of about 5 metres. The feeding 

intensity was about half this at greater depths (30-100 m). - The composition of 

food taken by P. minutus changed distinctly with depth, Neomysis integer and 

Nereis diversico/or predominated at smaller depths, whereas Antinoel!a sarsi 
was most numerous at greater depths. During the period in question, the diet of 

P. minutus was found to have a steady composition in fish taken from 70-100 metres

and to be most varied at intermediate depths of 30-60 metres. The greatest rrumber

of empty stomachs was noted in smaller fish. Qualitative differences in food intake

were not found to depend upon the size of the fish investigated.

Zusammenfassung 

Winterliche Nahrungsaufnahme der Sandgrundei (Pomatoschistus minutus Pallas) 

im Verhältnis zu ihrer Tiefenverteilung in der Danziger Bucht 

Das Tiermaterial, das dieser Arbeit zugrunde liegt, wurde im November 1976 sowie im 
Januar und März 1977 in der Danziger Bucht gesammelt. Die Fänge wurden in 
ungefähr 5 m Wassertiefe sowie im Bereich von 20-100 m in Tiefenstufen von je

weils 10 m durchgeführt. Die Häufigkeit, mit der bestimmte Futterbestandteile 

auftraten, wurde aus den Ergebnissen von Darminhaltsanalysen berechnet. Der 

Verdauungszustand des Futters und der bei den untersuchten Fischen gefundene 

Anteil leerer Mägen ergaben die Basis zur Abschätzung der Freßintensität von 

P. minutus. Die höchste Anzahl leerer Mägen wurde im Januar 1977 gefunden.

Während dieser Periode wurden die größten Futtermengen in Fischen gefunden,

die aus etwa 5 m Tiefe stammten. In größeren Tiefen (30-100 m) war die Freßinten

sität nur etwa halb so groß. - Die Zusammensetzung der von P. minutus aufgenom

menen Nahrung änderte sich deutlich mit der Tiefe. Neomysis integer und Nereis
diversico!or dominierten in geringeren Tiefen, während Antinoel!a sarsi in größerer
Tiefe der häufigste Futterorganismus war. In der fraglichen Zeitspanne wies das
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Nahrungsspektrum von P. minutus aus 70-100 m Tiefe eine gleichbleibende Zu

sammensetzung auf, während es bei Exemplaren aus 30-60 m Tiefe stark variierte. 

Die größte Anzahl leerer Mägen wurde bei kleineren Fischen gefunden. Qualitative 
Unterschiede der aufgenommenen Nahrung waren nicht von der Größe der unter
suchten Fische abhängig. 

lntroduction 

Pomatoschistus minutus is a euryhaline marine fish found in the offshore zone of the 
Baltic, at European coasts of the Atlantic and in the Mediterranean. The inhabiting 
of such a wide area with such different environmental conditions was possible 
thanks to the great adaptabi I ity of the species. The seasonal migrations of the 

species illustrate the adaptability to temperature fluctuations over the period of 
a year, in the north-eastern region of its occurrence (SWEDMARK, 1958; JONES 
and MILLER, 1966). In autumn, when the temperature of the coastal waters falls, 
P. minutus migrates to deeper waters, where the temperature drop is not so great.

lt remains there throughout the winter. lt is then found at depths of over 100 m in
Gdar'lsk Bay. In early spring, the sand goby returns to the shallow waters to spawn.

The life period when P. minutus migrates to the deeper waters from late autumn

to early spring is not known and requires further detailed studies.

This paper presents the results of investigations on the feeding habits of P. minutus

in Gdar'lsk Bay during the autumn-winter period of 1976-77. 

Material and Method 

lnvestigations on the food composition of P. minutus were carried out on the basis 

of material collected du ring three cruises of the Sea Fisheries lnstitute's research 
vessel "Birkut" lasting from 3-19 November 1976, 3-20 January and 3-19 March 
1977. The main purpose of the cruises was to collect juvenile cod. The goby con

stituted by-catch in this case. A standard trawl with a mesh aperture of 20 mm in 

the cod-end was used. 

Material was obtained in the region of Gdar'lsk Bay, along the isobaths every 10 m, 
beginning from a depth of 20 m, and going down to 100 m. Catches were taken by 

means of a bottom drag from the Sea Fisheries lnstitute's motor-launch at a depth 

of about five metres, at the same time as the investigations were conducted by the 
"Birkut". Fig. 1 shows the fishing stations. P. minutus was preserved in 10 % 

formal in. 

lf available, samples of fish of all size ranges were taken for detailed analysis. 
After measuring the total length with an accuracy of 1 mm, the alimentary duct was 

prepared and the quality analysis of its contents was carried out, the accuracy of 
this depending upon the degree of digestion of the contents. A total of 501 such 

analyses were conducted. Based on the results of the analyses, the frequency 

of occurrence of each food component was calculated by the method of HYNES 

(1950). The results were listed in four depth groups: 5 m, 30-60 m, 70-80 m, 90-100 m. 
Such a division was made because of the specific character of the distribution of 

Pomatoschistus sp. in Gdansk Bay during the above-mentioned period (MORAW

SKI, in press). 

The main area of concentration of the goby was at a depth of 70-80 m, where about 
40% of the fish remained constantly. The second region of concentration (12%) 
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Stations where P. minutus was caught during the autumn-winter period ot 1976/77 

was at 90-100 m depth range. At the other depths gobies were found in smaller 

numbers, those being mainly in the south-eastern regions of Gdansk Bay bounded 

by the Heia peninsula from the north-east and the 60 m isobath. The bottom area 

of the 30-60 m depth range corresponds to this region. 

Results 

Table 1 lists the food components taken up by the P. minutus in the particular depth 

zones, as weil as the general composition of the diet of the species. The predomin

ance of Polychaeta and to a lesser extent Mysidacea is worth noting. Polychaeta 

predominated in fish from greater depths, Mysidacea in those from inshore waters. 

Amphipoda and lsopoda were the most frequent food components in the inter

mediate depth zone of 30-60 m. lt was in this zone that the greatest variety of food 

components was observed. 
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The least variable was the food in the 70-80 and 90-100 m zones, which, due to the 
almost identical composition can be considered to be a "deep-water" zone. 

:Antinoel/a sarsi and Mysis mixta were the species most common in the food of the 
:P. minutus. Less frequent were Gammarus and Mesidothea entomon. 

:The percentage of the most important components in the food taken up by the 
P. minutus and the number of empty alimentary ducts in relation to the fish length
are listed in Table 2. This indicates that in general the quality of food taken in is
not closely related to the length of the goby, with the exception of Mysidacea and

Table 1 

Frequency of occurrence of food components in the stomachs of P. minutus con
taining food taken from Gdar'lsk Bay at depths of 5 to 100 metres during the 1976/77 
autumn-winter period. 

Food item 

Antinoel/a sarsi 
Nereis diversicolor 
Neomysis integer 
Mysis mixta 
Pontoporea femorata 
Gammarus sp. 
Mesidotea entomon 
Diasty!is rathkei 
Crangon crangon 

Undetermined 

Table 2 

5 

21 
62 

12 

4 

12 

Depth 

30-60 70-80

9 83 

7 4 
6 

19 
26 

3 

34 11 

Taxonomie group 
90-100

58 Polychaeta 50 

17 Mysidacea 16 
Amphipoda 9 

lsopoda 5 
4 Cumacea 1 

Decapoda 1 

11 17 

The relation between the frequency of occurrence of food elements and body 
length in P. minutus. 

Taxonomie group 

Polychaeta 
Mysidacea 
Amphipoda 
lsopoda 
Cumacea 
Decapoda 

Undetermined 
Empty guts 
No. fish examined 

31-40

50 
7 
5 
9 

31 
41 

105 

Fish length 

41-50

50 
15 
10 

5 
3 
1 

17 
30 

211 

51-60

51 
23 

8 
4 
1 
3 

13 
32 

157 

61-70

55 
14 
23 

5 

5 
24 
28 
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Crustacea, which are not part of the food in the case of fish of the 36 mm length 
class, due probably to the size of the prey. The results listed in the table show that 
the number of empty alimentary ducts decreases with the increase in length of the 
fish analyzed. 

Table 3 shows the relation between the percentage of empty al i mentary ducts, 
the time and depth from which the fish were taken. This relation is not, however, 
very clear. The smaller number of empty alimentary ducts at the end of the winter 
(in March) in relation to the large number in November and particularly January, 
is worth mentioning. The reason for the large number of empty alimentary ducts in 
January may be the smaller quantitiy of food available at that time. 

Table 3 

The relation between the percentage of empty alimentary ducts in P. minutus

ahd the depth and time at which catches were made 

Time of catches 
Depth Average 

Xl.76 1.77 111.77 

5 29 33 13 26 
30- 60 31 49 10 34 
70- 80 28 34 32 31 
90-100 52 43 9 36 

Average 35 40 16 33 

The relatively small number in March may be due to greater intensity of food intake 
(due to the higher energy demand of the P. minutus, to enable it to migrate.into 
shallow waters) and also due to the spawning period which begins in the middle 

· of April.

Discussion

In comparing the food composition of P. minutus from Gdar'lsk Bay with the analogical
results of investigations carried out on this species by HEALEY (1971) on material
collected off the eastern coasts of Scotland and by HESTHAGEN (1971) in the Belts
it can be seen that there are considerable differences. In the North Sea during
the winter period P. minutus fed mainly on Amphipoda and to a lesser extent on
Mysidacea and lsopoda. Annelida can rarely be found in the alimentary duct of
P. minutus. The food composition of P. minutus caught in the Belts is very much 
like that of the goby found in Gdar'lsk Bay. In the Belts Polychaeta and Copepoda
are more or less predominating invertebrates in the goby's food, but the quantities
of Mysidacea and Amphipoda may be as high. There is not, however, any single 
group of animals which is absolutely predominant, as is the case in these fish taken 
from the North Sea or Gdar'lsk Bay.

The differences in the type of food taken up by P. minutus depend upon the depth 
at which the fish are found in Gdar'lsk Bay. These differences closely correspond 
to the composition and number of benthic species constituting the food of these 
fish (DEMEL and MANKOWSKI, 1951; DEMEL and MULUCKI, 1954; MULICKI and 
ZMUDZINSKI, 1969). The poorest composition of the bottom fauna from the deepest 
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region of Gdansk Bay is also reflected by the food composition of the goby. The 
greatest variety of food components in this fish is observed in the 30-60 m depth 
zone. This corresponds to the large variety of the bottom fauna found in this region. 
There, apart from the permanent inhabitants (Mesidothea entomon), shallow water 
species (for which this is the bottom limit: Gammaridae, Crangon crangon) as 
well as bathypelagic species (for which this is the upper limit: A. sarsi, Mysis

mixta) are found. 

lnvestigations on the near bottom fauna of the southern Baltic conducted by DEMEL 
and MULICKI (1959) show that maximum quantities of A. sarsi are to be found in 
Gdansk Deep. This is reflected in the quantities of A. sarsi taken up by P. minutus.

The general conclusion resulting from the food composition of P. minutus from 
distant geographical regions and different depths is that the food of P. minutus

changes qualitatively depending upon the locality and that this fish does not depend 
exclusively on the occurrence of a particular systematic group (e.g. Annelida). 
GREEN (1968) submitted a similar conclusion in respect of P. microps. From the 
ecological point of view a very close relationship between these two species is 
found. 
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