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Abstract
As part of an extensive investieation into the food of demersal
fish inthe Kiel Bay Abra alba comMunity, the puts of 1170 floun
ders (Platichthys flesus (L.» were examined. The percentage of
e6pty guts was very hir,h (75.8%). The food consisted mainly of
s~all crustaceans, with Diastylis rathkei holding a share by
weicht of 35.8~ of the identifiable gut contents,and of poly
chaetes. An estimate of thea~ount cf flounders feedinr in the
trawl path shows that in 1971 predation on ~acrobenthos ~as stronr
est during and shortly after spawnin~ despite the fact that the
oercentace of e~pty guts is highest at this time as weIl. The total
, - '.",'

amount of ~acrobenthos consumed by flounders in the deeper parts
of Kiel Bay is rather insißnificant as compared with that.taken by
other denersal fish like cod and dab.

Introduction .
The flounder (Platichthys flesus (I.• » is one of the co~merciallY

i~portant demersal fish species in the western Baltic. Its biolory
and population dynamics have recently been studien by ~'uus (1967)

and Saeger (197 1!), showinr that except for the spawninr senson
when larce amounts of sexually mattire. fish seek for the deeper
areas the flounder is basically a shallow water species. For this
reason catches'in summer and autunm are nearly exclusively hasen
on fishing bytran~el nets. The number of flounders caught by
trawlinc in areas >18 m depth is very s~all durinr this perion.

The present investigation is part of a comprehensive study on
the availability and production of macrobenthic food in the Abra
alba com~unity of Kiel Bay and the utilization of this food by

demersal fish (Arntz & Brunswir" 1975; Arntz, in press). The food
of dab (Arntz, 1971) and cf cod (Arntz, 1974; 10 77) heve been
nublished; si~ilar studies on the food of plaice, whitin~ and
gobies are under way.
The aim of this paper is to find out whether the larr,e a~ounts of
flounders present in the deeper Kiel Bay inlate winter and sprinr

and the few soecimens found during sum~er and autu~n feed on benthos
at all, and to assess their prenatory inportance in relation to
the otherdemersal fish inhabitinr the area.
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Material and methods
Trawling in 6 areas of Kiel Bay (Boknis Sck, norsch~ulde, Vejsnfi~

Rinn~, Millionenviertel, SUderfahrt, Hohwachter Bucht - cf. Arntz,
. .

1974) with a wat~r depth rancin~ from 1R to 35 ~ was carried out
monthly durin~ theperiod Jnnuary 1971 to March 197~. No fishinp
could be undertaken in February and September 1971. Of the 215.5

1-hour hauls in 1971/7?, 29.5 hours fell within two "24 hour
fishings" (13.5 resp. 16 hauls within 24 hours) in ~arch 1971
and January 1972 (Vejsn~s Rinne); an additional 24 hour fishinf.
(12 hauls) was,carried out in April j975. In each case, an An ft
groundtrawl with a.standard trawl codend (12 ~m neshes) was used
from board the research vessels "Alkor" or "H. \<!attenberb" .
The total number. of flounders caueht was 1313 (Table 1). The catch
per hour '\lias 1m! « 10) froM '~ay 1971 to .Tanuary:t.972 and hir.;h

durine the spawning season, reachinp, peaks of 20.9 and lR.5 in
~arch 1971 and 1972 respectively (Fip..1).

In total, 1170 flounder f.uts (Table 2) were sam~led directly
after haulin~, preserved individually in 11% Formalin and lateron

. sorted in the laboratory. Nu~bers and wet· \'Teipht of the. different
food species were detcrnined scparatelv for stomach and ~ic~ut

but the contents are lureped together in this paper as "~ut con
tents". In some cases, .the exact nUJ'llber - especiallY of bivalves 
could not be dctermined because the fish had chewed their food
beyond identification.

The rra terial is spli t up into 4 size f;.roups, ~ 20 CIn, 21-25 cm,
26-30 Cr.'l and > 30 CM. The respecti ve percentages ror these' rroups

were 1.4, 23.6, 37.4 and 37.6%. Thus accordin~ to Saerer's (1974)
ar,e data, the ~ajority of the flounders treated in t~is paper be~

lonr, to af,e ~roups lI-IV.

Results
1. Percentage of empty p-uts
Of the 1114 flounders examined in 1971/72, 844 (75.P.~) had not
fed at all, i.e. the three parts of the ~ut were comoletely e~pty.. .

The·percentare of e~pty flounders' varies considerably throu~hout

the year (Fi~.1): It was 0% fron June to October, hetween 40-601>
in May, N6vereber/December and in January 1971,. and >7n%,'~it~ n
maximum around 95% in January/Pebruary 1975, shortly before, d~

in~ and shortly after the spawnin~ seasan. The rat" of enpty ~uts
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increased' Ni th the siz€' of the fif;h. It 1'::1S ? fl.':'lf. in, flounrl~rs
!: 20 eM(in the follm-Jin,n' referred to as "size, p-roup I"), 6q. 7r

in flounders 21-25 crn ("size rroup II"), and 72.0f resn. R4.hf
in size :rouon III 'and IV. There are also differenees between
the 6 trawlinr areas, with only 61% e~oty in ~illionenviertel

und 93% in Boknis. Eck; these firures are, hm-rever, sorne\>lhat Mis
leadinr ninee the material for the di~ferent areas is not equallv
distributed over the seasons.

Of the 326 flounders whieh had fed only 242 (20.7~ of the total
catch) had identifiable contents in their stoMaeh or ~idfut. On
these 242 speei~ens the followin~ analysis of the fooo is based.

2. Composition of food

Compared with other derrersal fish in the deeper Kiel Bay, flounders

have a fairly wide food spectrum as ean be seen frOM Tables 3 ano 4.
On the other hand, the nu~ber of really i~portant food, speeies is
rather srnall. By far the ~ast i~oortant food iteM in the CUMaeean
Diastylis rathkei whieh is also the Main food for dab ano juvenile

eod (J\rntz, 1971, 1774). Surnrisin,P'lY hir-h is the Ar.'!ount of pria

pulids (rnostly H~ie_r~vJ?~_il~_,~!?;i!1J,l1osus)and. of tlte no]ychRete '!'ere
bellides stroeM! which - oenpite its abunoanee ~ does not play an
iMPortant role in the food of dab and eorl. Other ~ajor ~oorl speeies
include the bivalve Abra alha, the polyehaetes Nenhthys spp.,
Peetinaria koreni and - to a lesser depree - Gapitella eapitata

and Harmothoe sarsi. The latter is Most abundant in Sll~T:"er and

auturm Nhen i t is taken in larr-e' numbers by ead ano dab; but our

inp' this tiMe flounders, as shown in Pir.l, are rare.
DiastYlis is also the ~ost important food in ter~s of ineidenee
frequeney, ~ein~ eaten by 80.6% of all flounders containinr. food.
It is followed hy Abra alba, P~etinaria koreni, Terebellides stroe~i,

priapulids and Nephthys (Table 3).
In terf:'lS of \,reip-',ht, crustaeeans provided the larp-'est share (3(). ~%)

of the identifiable storrach eontents. PolychaeteR were the seeond

irr.portant proup (33.2%). Prianulids nrovided 19.0%, Molluses 

bivalves only - 10.3%. Othcr proups (fish and neMerteans), with
1.2~, do not play a si~nificant oart. (All firures are T:"eans for
flounders > 20 cm in len~th; size ~roun I was eyclurled because the'
share of these fish was very sr.'!all).
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With inereasinr size of the flounder, the share by wei~ht of
erustaeeans rleereases, while that of rolluses and priapulids
inereases (Fi~.2). The share of polyehaetes as a whole rloes not
show any si~nifieant chanFes although there are differenees in

the individual speeies (cf. Tahle 5). In the ease of ~olluses

and erustaeeans only one speeies (Abra, niastylis) is respon

sible for thisshiftinr in the diet (Tahle 5).
Again for thc whole material exel. size ~roup I, niastYlis (35.8%),
priapulids(19.0%) ~~d Terebellides (13.9%) nrovide over two-thirds
of the wei~ht of·the identifiable ~ut eontents. The six ~ost i~port

ant speeies , ineludinp Ahra (7.9 1 ), Nephthys (5.Sr.),and Peetinaria
(4.0%), provide p6.1% of the flounrlers' food.

3. Seasonal and diel aspeets

Unlike the other de~ersal fish investi~ated so far, flounders iri
the deeper parts of Kiel Bay do not exhibit ~ very rlistinet se~sonal

ity in the eor.position of their food. As ean be seen fror. Tahle 3,
most food ite~~ seern to be taken throuphout the different seasons
without a pa~tieular pattern. Table 6 r,ives the avera~e weip,ht of
eertain speeies per eut eontainin~ these forMS in the first quarter
as opposed to the rest of the year. For.the three Most iMportant
food items there is no differenee; on 'the other hand there is quite

,a elear inerease ror eertain bivalves and polyehaetes. Reeause of
the.material bein~ so seanty it is not possible, however, to·fol
low up thepereenta~eof ther.ore i~portant food speeies through

individual ~onths or sea.sons as ",as done for eod a.nd da.b.
Another question is the relative seasonal importanee of flounders
for the predation on rr.aerohenthos availahle in the Abra alba eo~

munity. For this purpose, the number of fish eontainin~ food
(Table 7) was ealeulated'froM the data,used in Fi~.1. It turns
out that, aeeordinr- to the season, the nUMber of flounners eaup.ht
feeding in the trawl's path - i.e. in an area about j0 m x 3 miles
wide - varies between 0.1 and 5.0 .. The real numbers ~ay be twice

as hip;h if a 50% efficiency of the trawl is assuJT'ed. In addition,
the flounders mi~ht di~esttheir feod 'morerapidly durinr: the
warm season as has been shown by de ~root (1971), thus increasin~

the relative iMportancie of the few speeirens in the Ahra alba
eommunity in SUJT'rner (see below).
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Although three 24 hour fishinrs were earrieo out, it was not
possible to eome to any eonelusions Rbout t~e diel rhyth~ of

feedinr in "neep" '·rater and about the diel rate of food intake
like in former studies on plniee (He~pel, 1964), dnh (Arntz, 1q71)

and eod (Arntz, ~974). In two eases, the nu~ber of fish per haul
\'las insuffieient, and in the Ve.i snfts Rinne tra.\'Tlin"" in ~areh 1971
when a larce number of fish was eaup:ht R1~ were e~Dty, and the
rest kept a consistantlY low ~ut fillinr around 0.2 r. throu~hout

the fishinr. AnGlers in shallow water of Kiel Bay report that
flounders feed twice a day, at about sunrise and sunset. Since

this tallies '\Ili th r~uus' (1967) and de nroot' s (1971) findinr-s and
wi~h our own data for Kiel Bay dab, we may assume that the basic
feedinr, rhythm of flounders' in deeper water r.ay be si~i]ar. The
amount of food taken per day must be smaller than in dab sinee

~Gts'of flounders fro~ deeper water contain ,in ~eneral ~ueh less
food than those of dab ofthe same size.

4. Estimate of the a~ount of macrobenthos eonsu~ed by flounders,
Assuminp: a 50% trawl efflciency and a summer (june-0etober) feed

inp: rate twiee as hirh as in winter, i.e. a diel food eonsurnption

of 1% of body weirht durinr the winter and 2~ durinr the su~rrer

for those flounders which are feedinr- in the ~bra alba co~munity,

the amount of food taken in the trawl path ean be estimated for
the two seasons. As "body Neif"ht", for this rouP'h ealeulation a
ITean value of 200 ~ per flounder is used. This value takes into
aeeount the len,...th eo~position of the flounders eontainin~ food
in 1971 and the different' K values for males an0 fe~ales as riven

by ~ae""er (1g74).
The "true" men,n number of flounders in the traNl path (cf. Table 7)

,>Jas then 1.3 durinp.: the !'sur:rner" months June-:-Oetober and 5.3 in
"winter" 1971 (rest of' the year). Hith the 2~ resp. 1'f., of' body

weirht diel feeding rates, the rnonthly amount of maerobenthos
taken by flounders in the traNl path i~ 5.2 ~ (wet weif"ht) in

summer and 10.6 r; in winter,' or rOtH!hly 100 p; durin~ the year 1Q71.
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Conclusions
The present investi~ation shows that the food of flounders in the

deeper parts of Kiel Bay, like that of juvenile cod and dab, is
based nearly exclusively on ~acrobenthos. Food coincidence wit~

the other demersal fish species is hi~h if the taxonoMie ~roups

are considered' and in the case of Diastylis rathkei ar, the common

primary food iteM. On the other ~and priapulids and Terebellides
stroemi are an important food for flounders but only of secondary
importance for.other demersal fish. Surprisinrly low was the share

taken by bivalves which accordin~ to Blep.vad (1916), Hertlinr (192 P)

and Muli~ki (1947) are nornally amon~ the main food items. This is
tr~e for Kiel Day shallow waters where flounders take ~ytilus in
lar~e arnounts (o~n sampIes, unpubl.) •.
Probably the clue to the feedinr biolo~y of flounners in the

Abra alba community has to be sourht in the fact that these fish
are only ruests in this area which have COMe there to snawn rather

than for feedin~. ~his also explains the lack of a clear sensonal
ity in food intake which has been described for flounders in other

areas (Mulicki, 1947; Moore ~ ~oore, 1976), and the npparent lack

of a diel rhythm of feedin~ in deeper water.
The impact of flounders on ~ncroben~hos in the area investi~ated

is almost nep,lir.ible. Ps pointed out above, in ~971 it was hip.hest

dtirinp the spawnin~ period in spite of the hirh percentare of

empty ~uts, but the 1972 sprinr sarnnles show that the numb~r of
flounders fcedinrat this time of the yearcan be ~uch lower •

. '. A?
The 100 R macrobenthos consume~ in 1971 on the trawlpath (= 55,000~-)

corresponds to the annual minimum production on 1 n2 as esti~ated

by Arntz & Brunswig (1975). Thus flounders consu~e O.002~ of the
macrobenthic production in the Abra alba community - in~eed not ~

very scvere predation.
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Table 1 •Number of hauls carl"ied out in :1971/72 and total number of flounners caupht

(whoIe Kiel Bay)

~ 1.71 11 111 IV V VI VII VIII IX X XI XII 1.72 11 111 trV.75 L

:hmber of

1-houl" 8 L. 25 13.5 39 . 17 4 . 20 t:.. 16 7 15 29 11 11 12 227.~

hauls
~ ~

on °rl
0 rl C rl
Z 0- Z 0

Number of E:: E:
ctl ct

71{
t'}

522 239 60 18 6
. u:

16 56 54 51)flounders 5 2 2 20J 1313

cRurht



Table 2

•
Number of flounder ruts. investi~ated accordin~ to trawlin~ areas and months (n = 1170) .

!·1onth Boknis Eck Dors chmulde .' Vejsnäs Rinne Millionenviertel SUderfahrt Hohwachter Bucht

1.71 - 15 1 15 - 43

111 43 26 253+++ 33 2'4 34

IV 29 34 39 1 f3 . 26 .59

V - - - 57 1. 2

VI 1 1 8 1 6 1

VII - - - 4 2 -
VIII ++ ++ ++

5
++- - - - -

X ++ ++ ++ ++ 2 ++- - - - -
XI 2 ++ ++ + ++- - - - -

XII 4 5 2 1 1.' 3

1.72 11 8 15+++ 14 5 3

11 11 10 12 "3 1 11

111 52 23 54 34 18 22.
IV.75 - - I - 56+++ - -

. +
. No tr.awlinp: ++No flounders in the haul(s) +++24 hour fO hOJ.S J.np
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Table ~ Platichthys flesus (L.): ~ore important benthic food species+ during the investipat±on
perion I. 1971-III.1972 (all trawlin~ areas)

~~onths Hhole period
1-111 1 IV-VI I VII-XII

N~· of ~uts with ioentifiable contents
tIn 80 15 2lt2

NO NO UO of 0 inc.of of N of %

Food species fish i fish f fish f n f' fish +fre- Ln 2:1':"n f". n p, ouencv

Abra alba 35 118+ 9.85 23 98+ 13.07 j1 6R· 5.75 69 28.5 284+ 28.67

'·1acorna baItica - - - 1 20+ 0.90 1 + 0.75 2 0.8 20+ 1. 65

Harr:;othoe sarsi 7 19 . 0.63 6 50 2.ltlt "- - - 13 5.lt 69 3.07

Nenhthys spp. 10 20 0.95 19 6P.+ 16.39 4 12 3.2lt 33 j 3.6 100+ 20.5R

Canitella capitata 13 589+ 4.26 - - - 2 7+ 2.11 15 6.2 596+ 6.37

Pectinaria koreni 33 1A9 3.lt7 13 195 7.05 1 1 O.Olt lt7 19.1t 385 10.56

Terebellides stroerni 13 21t9+ 10.27 17 )lt7+ 10.96 9 451 12.7lt 39 16.1 1047 33.97

Mierodeutopus . f?:ryllotalpa - - - 5 55 0.13 - - - 5 2.1 55 0.13

Corophiurn spp. 1 40 ().~7 1 1lt 0.03 - - - 2 o.A 54 0.40
.

6321+Diastylis rathkei 105 AII.70 77 3716 56.75 13 1153 j,t. 7lt 195 80.6 11,1~Ot 153.19

Gastrosaccus spinifer 10 18. 0.23 5 8 0.09 - " - - 15 6.2 26 0.32
... .

Priapulids 29 215 3lt.S6' 5 16 5.65 2 9 2.38 36 11L9 2ltO .lt2.8~
•

+onIy species \'lhich occured in > 20 specimens

. I



Lab le 4 LeS3 i~portant food species of floun~er in Kiel Bay (whoIe investiration period)

Vollusca n Polychaeta n Crustacea n Others n

rJucula tenuis 1 lIarmothoe inbricata 1 Inotea spp. j Ne}1'lertini 1
_ ..~_"'7__

-..... rl1usculus nip-er 3 Pholoe J:1inuta 1 J'.T'lphipoda undet •. 1 Ophiura albida ·1

Mytilus edulis 2 Scoloplos arJTIip-er 1 JlscicUans 4

Hontacuta bidentata 5 Pherusa plumosa 1 Pomato'schist us J'1inutus 1

Cardium fasciatuM 8 J\mphicteis p'unneri 6 Clupeid 1

Cyorina islandica (j uv. ) 15 Euchone papi110sa 5 Fndet.fish (reI:1. ) 3
'.facorna calcarea ~

Phaxas pellucidus 9
Saxicava arctica 1

A10idis gibba 5 ,
Siphon 1 I

Tab1e 5 Size-dependent share of SOI:1e iF.!portant food species in the foon of Kiel Bay flounner

(all trawlinr areaSj values = 10 of ident. ~ut contents)

Size p-roup Abra Diasty1is Priapu1ids. Nephthys Pectinaria 'I'erebellides

L20 + 1.2 59. :1 0 '0 0.2 0 + on]y ln <,

cm trawJinp-- areas

21-25 Crrt IL 4 55.4 0.1 1. I~ 5.2 10.4

26-30 CT'l 8.9 33.1 17.5 P..2 3.) 19.0

)30 CM 10.5 18.9 "13.4 7J) "1. 1\ 12.2



Table 6 Avera~e weight of more i~portant food species per flounder + in the first quarter
and the rest of the year

Species 1st quarter 2nd-4th quarter
(/) p: (/) r'

Abra alba 0.3 O.n
Macoma baltica 0.0 O.R
Harmothoe sarsi O.t 0.4
Nephthys spp. 0.1 0.9
Capitella capitata 0.3 1.1
Pectinaria koreni 0.1 0.5
Terebellides stroemi 0.8 0.9
Diastylis rathkei 0.8 o.R
Priapulids 1.2 1.2 I-"

, I\.)

Table 7 Flounders per 1 hour tra\'Tlinp- \'-Ti th puts con taininr- food
(calculated from Fig.1)

~1onth 1. 71 111 IV V VI VII vIII X XI XII 1.72 11 111

Flounders containing

food (n/hr) 4.3 5.0 3.2 0.9 1.1 1.5 (). '3 0.1 0.1 0.5 0.5 0.3 0.7

n/hr when assurninp
50% efficiency of 8.6 10.() h.4 1.8 2.2 3.0 0.6 0.2 0.2 1.0 1.0 O.n 1.4
the trat'TI

11 IX
(9.3) (0.4)
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Fis. 1: Catch of ~lounders per 1 hour. trawling and percentage o~ empty guts during the
1971/72 investigation period. Allareas; total number of hauls: 215.5; total
number of flounders caught: 1257; number of flounders examined: 1114.
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