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[inffeaue%ieh:

This paper. 1s trylng to glve some prellmlnary flgures on food-="
ration, increase of welrht and conversion of food. of plaice

(Pleuronectes platesoa) flounder (Platichthys flesus) and turbot
(Psetta maxima) in the first summer of their 11fe. B :

Juvenile plaice were caught by a shrlmptrawl in. the creek "°and—
loch" of the Northfrisian shallow off Biisum between}June 1 - 14,
1965. Trawling-time was 50 - 60 minutes at a depth of 1,5 -

:_3 0 m. The surface- temperdture was 16 - 17° C. 29 oample were

'_fchosen for my 1nvest1gat10ns Durlng the time of obgervatlon the
>:populat10n was very. statlonary w1th little or no exchange w1th'
‘plalce of other areas.

The creeks and shallows of the German Blght offer good living-

conditions to flatfish in the first’ year of life- because of the
hlgh water- temperatureo‘and_the abundance of food.

'.24.samples of flounder were takeh @y ﬁush~nétting outside -Kiel
':Fjord ‘The mesh-size of the net was 6 mm, catching time was about
10 minutes, depth 0,2 =71,5 m and temperatures 18 to 20 C. All
\-”flSheu caught were. 1nveut1gated k T

_A very . good materlal of turbot. were klndly prov1ded by Mr. 0.

Bagge, Charlottenlund. The flphes were caught in-July and

' August 1959 to 1963 by a push—net elong the coast of Bornholm.

Catchlng time was 2 to 10 mlnutes, depth of water 0,2 to 1,5 m.

‘Samples caught qt;varlous.ddyb were anranged in a daily cycle

Samples~takeneat'the'same time at different days were” 301nt into
one- sample. This has beeh done aosumlng that feeding perlods—
like other blOlOblCal eventu~— are steady and characterlgtlc for

] “these species. POSSlble dlfferences in leedlng—tlme from day to
" fday and from flshlng ground to flshlng ground ‘had to be left un-
con81dered ‘
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All samples were immediately preuerved’inﬁiﬁb Formaldehyd‘ The‘f
juveniles werec measured to full mnm, -adhering water was. rcmoved by
blottlng paper, then the fish were welghed, puttlﬁg all. specwmen
_of the same ‘mm= group together on the. scale. S0 the rean fresh
welght was determlned for each mm- 1nterva1 After thqt the‘;
stomachs ere cut out the content of which was welghed ‘again by
putting the food eaten by fishes of the same- 1envth _together on
the scalc. The food anlmdlb werc sorted into hlghe r systematical

wgroups and ‘counted.

Food of Juvenlle Plalce.

Investlgatlons by RAUSCHENPLATT (1901), FRANZ (1910), EHRENBAUM

(1n LUBBERT 1925), BREGNBALLE (1961), ARNDT and.NEHLS (1964) and

MACER (1967) show, that: young plalce feed on a mixture of annelids . ‘
(poljchaetes Ollgochaetes),cruutacea (harpactlcldu, amphlpodu,.d_,\
lquOdu, cumace&a) and nolluscu (blvalves) durlng the flrut year

of life. " ‘ o

The main. food. anlnalu of -juvenile plalce (22 - 36 rr 1ong) from
creek "Sandloch" are. glven in table 1.

Blvalve : Slphone of llacoma &nd ng were, found on an average

of 6.4 specimen per stomach (28.4 % of the total number of food

animals). Thlo kind of food . 1g'eaten torg 1arge extend’ durlng

late mornlng and lqte ovenlng hours. Intake and dlgestlon takes
P

2. short tlme only. After one hou1 up to 80 % of the u1phons have.
passed the stomach

Polychdeteo The nain: genuo the flshes were grazing on qu .olydorax,
Mostly young Spe01men or frectlone of b1g5er anlmal wbrenﬁound? A
The mean number found in one stomach wao 7 3. (29.5 % of the total);
with this Polydora outnumberg the ulphono of the two bivualves
mentioned above. The highest number of spccimen found in onc

stomach was 52 (June 1, 1965, 14 hr. 26 mm). Polychaectes are

caten mainly during late morning hours and in thc afternoon.

Fceding goea fon for about 2 hours, the digestion takes a re-
iatively short time. One hour after the last intake of polychaetes

enly 10 % of this food can still be found in the stomach.
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The spe01es Magelona papillicornis was eaten too by many Juvenlle

plaice but the number eaten by. one flSh was small

Nematods of-.the famlly EnOplldae is. aloo a con31derab1y 1mportdnt
food-component.. 1. 8 spe01men per stomach were found on the
average. The number of nematods eaten increased from afternoon

to mldnlght.

Crustacea. This group bullt one of tho nain food components>of

the fishes. 6.8 sp001men (30.5 %) were found on average in one N
stomach.  But becausc of thelr low individual welght (table 1)
the nutritive value of the crustacoan is low ¢ nd of subordinate
importance. Copepods arp eaten mainly when: there Seems .to be! a
shortage in bivalves and polychaeteo. One flfth of all copepods-

were rcpresented by Pseudocalanus elongatus, further Ectinosoma
spec. and Mlcrosetella spec. were found ‘

Pscudocuma longicornis (Cumuacea) was aten duriné early afternoon

and at night in small numbers. (0.4 . specimen per stomach on averago)[“'“

Ostracods were rarc in the stomachs, if any were eaten, they

were found in thé evening samples. oometime°"3 specimen per. R

stomach were counted ‘Crangon crangon -dB0 was rarely eatcn by'

the young plaice.- Only once: several spe01mpn were found 1n some
stomachs, although there. were always many small: shrlmp of the
first bottom stage in the gear. Thoracié appendages‘of balanlds'
bullt an extremely rare food factor

The Food of Juvenile Flounders v S
Crustacea (Copepods, mysids, amphipods)~and"oligochaétssfaré~~’”
mentioned by RAUSCHENPLATT (1901), LADIGES (1935), HASu (1939),

animals -of young ‘flounders, whilg molluucs and polychaetes areAW““““
of . less 1mportance : ’ : ,

The main food anlmqls of juvenile floundcrs of 20 - 60.mm caught

~in the outer part of the Kiel Fjord from July 3. - 6,.1965 are

listed in table 2. Night. catches were less rich than-day catche
thus statements on the . fluctuatlon in food-intake over a 24- hours
perlod may be wrong. Maln food anlmals were . polychdetes besld



S

S= 4 -
ollgochaetes and copepoda.'

Polvchqetes. Ncrbls dlverQ1color was one'important food factoriﬂn

'populdtlon of young flounders.

the ‘diet of the floundaro ,iup001men (3.2 % of the total nunber

of food anlmals) per stomach were found on avordgb. Usually plpqos

1 cm long of the polychactes are bitten off by the‘fish.,Polydhdqtes
ranged to more than 50 % in weight of the stomach content. o
Nereis Wdo eaten ‘to some cxtent in the morning‘but the bunch'of'ju
wasg found in the afternoon and still. during e&rly nlght houro. The
dlgestlon of Abrels takes only a short time. ' "

OllgOChaetG°: Paran11s llto alis was found with. én abundunce of

7.4- specimen per utomach oh uverage (33.2 % of the. total) The

: froqugncy dlutrlbutlon over & -day . 1ength perlod 1ndlcdteé that"

thb fish fed on these animals thrae times _a: day o , : . ‘

,Paranals was eatcn qlw yu aftgr the polychggtg‘»nnd was dlgegted

rore slowly than polychaeteu.

Cruutacea. mhe averaye of cruutﬁceu found per stomach was 31.7

specimen (63 1 %), this outnumbers all other food animalg.

Crustacea (Microsetella and ‘Harpacticus) were Caten‘a11~the-day
1ong.‘A maximum»appeared during midnight hours. Ostracods,
amphipods (Gammarus locusta, G. sarsii, Corophium volutator),

isopods (Jaera albifrons) and decapods (Crangoh crangon)

Nematods were rare in the otom“chg. Not more than 18 upOCIMLﬂ

were found in total ‘Siphons were not 1mportant qt all to- thlu

The Food of,Juvenlle lurbot»

According to BHRENBAUM (1936) fish is not yet the main diet in
young . turbots. HAGIMEIER and rINE (1950) describe -ostracods and
myolds and occa81ond11y fl h to be food- dnlmalu>of the;turbot.

"My own ‘investigations are bascd on turboto 19 to 70 mm long, which

were caught off: Bomnholm At Augu f 17,' nd 18, 1959, at August 20 th
and“22nd 1960 .and at Auguut 14th, 1963 durlng day hours.

The samples showed, that during its flrot year the turbots ‘were
living on crustacean and fish food (table 3). That together with
the fact, that annelids and mduscs are lacking in the diet of the



turbots indicates strlklng dlfforoncos to the foedlng hablts of'
plaice’ and floundor S T e f e

Cruotacea In all three yearu»a hlﬁh amount of amphlpodo was

found in the otomachg,‘ particularly’ Gammarus zaddachi and

G. locusta were ecaten. The. average content of anphlpodo per
stomach WJQ‘B 7 specgimen or 64.6 % of the tatal food animals.
Corophium volutator was rare -in the materldl 1nvest1gatcd S0

were my81do (Neomyols vulgaris), thc 1atter of whlch run to

0.6 Sp901men per stomach on average. ISOpOdu as Idotea viridis

and BEurydice pplchra were preferred to a‘pomewhqt hlgher extend
in 1959, | ' |

v'rlSh Thlu kind of food amounted only to 3 4 % in number per
’otomaoh. But its volume was hlgh Two gp001es were edten: ‘

Ammodytes lancea (30 - 36 mm. 1n longth), ‘and. to a lesser extent

Pomatochistiis (Gobius) minutus. It was dlways head of the’ prey

fish which had entered the stomaoh first. Digestion of the prey
proceeds from head to tall, ofton two thlrd of .a captures fish*
is still hanging out of the mouth of the prodator -whileithe
other part is already under dlgeotlon As soon as the prey is.
swallowed totally it 1s “turned in the utomch 1n a way that
finally the head is near to the oesophagus agaln. It seemed that
the turbots after being caught by the net never vomlted their :
prey even when part of it was. stlll hanglng out of the nouth.

Feeding perlodlcltleu

FRANZ (1910), HoR”LING (1929), JONES - (1952), SHELBOURNF (1953),
HEMPEL (1956 and 1964), BREGNBALLE (1961), KRUUK (1963), ARNDT
and NEHLS (1964) and DE GROOT -(1964) agree in flndlng that the
number of animals eaten varies over a 24 hours period. lhey show
that nmost of the fishes they investiga ted were enpty of food
early in the mornlng, food-intake starts at dawn and stops afte

sunset. The exXtent up to whlch the stomach was fllled, wau

described by the percentage of food weight to total body welght.ih

In young plalce feedlng activity ﬁtated some houru dfter sunrise ,:.
.(table 1, Fig. 1) CAT.T % of all stochhu were empty at sunrisc,

one hour later 1t was even 78: 9:%, two houru later it was still
73.7 %. Not earlier than 7 a.n. the stomachs got filled ant at

8 a.m. all fish had started feeding. Fillihg and clearing of
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the»stomachg ;took . place in clear—cut 1ntervals. The fourth perlod
of intense feedlng 001n01ded with the beglnnlng of the ‘swimmung
dct1v1ty of tho young plaice at nlght Food left the stomach very
qulckly. After the stonmach's contents had gone . down to a eertaln
level 1ntake of food started agaln.,Thls showed that feedlng
aet1v1ty tdkes place wlthln ‘several” phas;s (fig. 1). One max1mum
can be observed at 10 a. m., then polychaets dnd few olphonu of .
molluscs were aten. Around noon the stomachs!':: contento mdlnly
consisted of umall ulphono, the fluh started eating polychaetes
again at’ qbout 1 p.m. At about 2 p.m., they again were feedlng
almost entirely on polychaoteg. The peak at 5. .p.o. contelno a few
siphons and the highest amount of polychaetes found over .a '
day's period. The late naximum at -10 p.m. s baoed on 81phono‘
alnly. There was no indication that somne plaloe hud SpeClallZ ed
“on 31phon . A1l 1nveot1gated specimen contained the oane nlxture
of food anlmals, ‘with nematods belng the only . exceptlons.MSomel
pldloe had edtén-a lot.of nematods others—"of the ‘sdme’ snmple~—
only a few. Nematods: were eaten - w1th the. exceptlon of tho'
1O p. m. feedlng paFlOd - alwayu between two maln feedlng perlods.

While in MOut plalce stomachs were ‘enpty durlng the early

*mornlng hours, there was no such distinctivie mininum in the

flounder (table 2 Flg. 2) The smallest percent age of filled.
stomachu was observed before sunrise 1nd at .2 p.m. (47.1 %»and
34.9 % of all flShOS) Tllllng ‘and clearing of the. stomachs
took place without marked intervals. The main food component of
the flounder was a mlxture of polychaeteS*ﬂnd OllgOCh%eteu.mfm
max1mum filling at’ 8 a. m. was caused by feedlng on many poly—
chaetes and few ollgochaetes. Maxima observed at 5 to 7 p.m.

~and at 9 to 10 p. m._were built by wn‘even nixture of polychaet

and ollgochaetes. No flounder was found speeialised to certain
food., i ‘ o ' h

In contrast to plaiee;.flounders with empty‘étomaens were often
~Tound - during -day- tlme.uFrom 3. Q.. to 5 p.n. - with one exception
at 8 a.n. - at leaut some spe01men with enpty stomachs ‘always
were. found._The MOot actlve feeding period was from 5 p.m. to
9.p.m.fSamples mdde from 9 p.m. to 3-a.m. included” only few fishes
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Nothing can be said how feeding activity went on durlng this part
of the-day. The turbots I got showed such a heterogenlty w1th‘

regard to their stomach's:content that no analyses‘of thelr
feeding- act1v1tles ‘can--be made.. - AR

Growth Rates

For determlnatlon of growth of Juvenllc plalce I used seven samples S
from the creek "Sandloch". One smaple consists of several catches B
made during the same day. The growth rate can be determined from
the shifting of the mean length values (table 4, fig. 3).
calculated the mean growth rate in two different ways. On one-

hand by determlnlng the increasc in length from one -catching -

day to the next and on the other hand by'determining the incrcase -
in length from thp day when the first sample was  taken, that is
June 1, 1965 to thc day when aech of the following sample were
taken. The second way of course shows the -smallést variance in:
growth rate, ltu accuracy however ‘depends highly on'.the reliabili-
ty of the estlnate of initial length distribution and average
length 1n the populatlon (June 1, 1965) ’

The average growth rate w1th1n the wholc perlod of 1nvest1gat10n
was determined to O 62 mm per day. Taklnc thls flgure for a back
calculation of mean length from June 8 and 9 back to June 1"

(8 days = 4.96 mm) one arrives at 28.4 mm for June 1, the’ value
aotually measured was 28. 3 mm. The small dlfferenco makes it
likely ﬁhat sampllng was unblassed. The steep Tise however, of- the
growth curve at June 1 may be caused by an unproportlonately high:
number of plaice that measured about 25 nm in length An 1ncreaset“”
in varience of the lengths dlstrlbutlon was correlated with ‘an
increase of age.. Nhlle the lengths of the plalce caught durlng
~early June varled w1th1n a llmlt of 21 mm, varlatlon range '
incrcased to 29 mm one week 1ater and to 48 mm 1n August

.Dally Increase in Welght

'To determlne how the food is used by the young fishes it is
1mportant to know how’ much is eaten-by a fish daily and how

much body length and weight increase. In young plaice from the .. .
shallows of the south eastern lorth Sea the daily browth rate»_
was 0.62 mm; in young flounders from Kiel Fgord 1t was 0.5 mm‘ .
(APSTEIN," 1905),11n young turbots it was determincd to O §7 mm_f;
according to length measurcments 1ven by JOHANNSEN (1915) and 'f



_ o | .
-8 - e ‘

KANDLER (1944). Increase iﬁ;weigth“ﬁé;‘détermined as mean
difference in welbht of- flSheu grouped in 2. mm length 1ntervals.

. :The- dally food- consunption wa determined according £ the.

maximum stomach content found in the "best" specinen of each of

Lthe‘différent length groups inVestigated"EVén the seleéfion

- of the best specimen gives. uometlmeg not a Very rellable estimate of

of maxinmum feedlng Capa01ty, becauoe of the few spe01men of the
snallest length groupu.

= 1n case of the plaice a potcntlal tlne of feedlng act1v1ty of"
16 hours per day (llght period) can be assumed The clear 1nterva]u
71n feedlng aot1v1ty of this fish durlng a 24 hours' perlod seenm -

to indicate that the utomach of each up001nen gets filled to 1to
nax1mum four times a day The total 1ntake, reoultlng from a’ _
max1mum fllllng four tlnes a day, wau,asuumed to be- the daily ‘ ‘
need‘of food for .the: plalce. Turbot might flll its tomach twice "
a dﬁy. It takes 3.2 dayg for the young plaice to. grow 2 nn 1n
length,‘4 0 dayo for the _young: flounder and 2.8 days for the .
young turbot. These data were’ multlplled by the ‘anount of food

eaten, which was estimated by taklng the max1mum filling of thc

stomachs into account That rough calculﬁtlon glves the amount

of food requlrcd for. fishés 6f the. dlfferent 1ength— ITOUPS toA
grow 2 nm in length. Increase 1n_we1ght;wa estimated from. the

observed increase in length (fable 5 ;'7'),vConver81qn factors, for"5$
the three differcnt upecieS'bf.flatff hes amounted to 3 4o 9, the~ B
average Eeing 5. They c01n01de with data found in experlnental
investigations by other authoro. With exceptlon of data glven by o . ‘
DAWES (° 1930/31) whlch are very low. presumdbly for techn1cal ' )
reauons) all average conver81on factors are ranglng from 4.0

to 8.5. BUCKMANN's (1952) anLutlg tions found conversion:

factors being 5.8 t0 8.9 when ‘the fishes were fed with neat of

Mytilus. HATANAKA et al (1956) found food quotients of §.6 to

6.2. BREGNBALLE (1961) showed an increase in weigh of at iéést

10 % of the body weight for young plalce by theoretlcal calculatlonu.
The conversion efflclency was 5.2 in thoue plalce but 4. 0 in

young flounders. B

My results which are. based on - flounderu, Dlalce and turbot° lth:.n<T

" under natural conditions and llVlng on a.mixed diet are Vbry

similar to those gqlned in feeding experlmentg. Further in-
vestlgatlonu would be necessary to proof whether the increase of
the conversion factpr ‘with body length is realistic.
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Figure 1 and 2: Weight~of stomach content “in % in propotion tg
| welght. ( | s
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Mean Number and Weight of Food Species of Juvenile Plaice.caught in the Northfrisian Shallow
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Table 2
Tﬁouud‘(

Mean Number and VWeight of Food. Species of Juvenile Riadoe caught in Kiel PFjord
muddy fine sand.Sunrise = 4.10 MET; Sunset = 20.40 MET

Time Date Number of Mean Mean Mean Number of food species per stomach
flounder, length weigth of- Nematoda Polychaeta O0ligochaeta Copepoda Amphipoda
1965 in () with food per ‘ L S '
enpty flounder IR
(h) _stomachs - (mm) -~ -~ (mg)" b .
24 6.7 - 7 (") 31,9 9’2v P 0,3 T, 111,5 0,71
1T 6.7 .5 (=) 3643 3,6 0,4 - 0,2 3,4 83,8 -
2 6.7 6 ( -) 45,8 23,8 " - 0,3 - - 21,3 76,6 0,1
3..6.7 17 ( 8) 39,0 4,5 - - . 5,0 17,2 -
4 5.7 41 ( 2) 33,2 759 - 0,1 14,0 14,9 -
5 507 37 ( 3) 33,7 4;1, i T - 2,9 27,3 -
6 3.7 41 (7). - 36,4 7 8,8 - 0,8 1,9 26,0, -
T- -5.7° 740 (10) 32,5 5,6 - 9,5 254 22,0
8 5.7 47.( =) 32,7 8,6 Z 2,6 v-0,9 12,5 -
9 507 54—'( 6) 34y5 778 - 1’5 Oy6 2394 : =
10 - 4.7 47 (14) 33,9 8,1 - 0,1 10,5 26,0 -
11 4—,7 44 ( 1) 35,2 792( - '0.91 7’3 852 -
12 4407 46 ( 2) 33,7 7,4 - 0,5 1,6 20,7 -
13 4.7 46 (11) 33,9 2,1. - 0,4 0,9 2,9 .-
15 4.7 44 (7) 34,9 5,8. - 0,4 1,6 . 20,4 . -
6 3.7 21 ( 2) 35,9 10,0.° ~ 2,8 0,8 0,3 0,5
7 4.7 43 ( 3) 34,7 14,6 . 0,2:. 2,6 3,7 1,4 00,2
18 3.7 27 ( -) 34,8 14,3 . 0,1 2,1 8,4 4,1 0,1
19 4_..7 39 (_) 33;0 10,9" - ' 2’2 396 073 0’2-
20 3.7 44 (.=) 32,8 18,0 . - Ty 1 48,6 68,3 - -7
21 3,7 15 (. -) 38,9 34,1, - T 24,6 38,0 0,3
22 5.7 4 (.-) 36,0 7,8 - 250 3:5 21,0 -
Total - 762 (.91) CL
mean length S 34,74, o . I - - L
mean filling/hour L 9,7 . - 0,9 T4, 31,7 0,1,




Table 3

 Mean Number-and Weight ofﬁEoJmSpecies of Juvenile Turbot at Bornholm Coast,fine sands.

Time Date Number of = Mean™ Mean = .Mean Number of food species per stomach
~_...Turbot, - . lTength weight of Mysidacea Amphipoda Isopoda Pisces
in () with - food per - ' : o
L . enpty ' o Turbot
(h) - ~..stomachs - (mm) - (mg)

B L 1960 ‘ "
11.05 20.8:711.°(2) © 28,0 13,7 = 1,4 - 0,2
11.35 22.8:7.10:(1) 36,0 71,0 0,6 0,5 - 0,7
13.00 22.8 " 46 '(3) 27,6 16,0 = - 2,1 - 0,1
13'30 22'8_2(") :4'0’0 8530 ,4"475 - = "‘,
13.45 22.8.7 72 (=) 41,5, 47,0 = - 1,5 - - -
14.15 22.8 .7 10 (1) 39,9 - 55,4 4,0 1,3 - -
15.30 20.8: 2. (=) - 41,5 92,0 RS 8,0 - 1,0
16.20 20.8i 10 (-) 3359 38,0 0,1 -3,9 - 0,1
16.30 22.8 -° 5 (-) 43,1 85,2°" 2 0,06 3,38 0,4
Total 98 (7) . A DR . S el s -
mean length , 31,9 e e
mean *fillinmg " T 56,0 F1y 4 2,5 - 0,3

8.35 14.8 41 (2) 28,8 62,7 - 3,7 - -
9.30 14.8 26 (7) 30,0 10,0 0,3 1,4 - -
10.00 14.8 7 (=) 740,4 45,0 0,4 5,0 - e
10.20 14.8 22 (5) 30,5 20,3 - 1,2 - 0,1
11,15 14.8° 37 (=) "7 36,1 40,2 - 6,4 - 0,1
14.00 14.8 18 (-) 38,8 57,5 - 9,4 - 0,1
15.00 14.8 14 (-) 39,4 79,1 - 12,2 1,3 0,1
16.00 14.8 21 (9) 31,9 47,3 0,2 1,1 - 0,1
17.00 14.8 9 (1) 38,4 26,3 - 3,0 - 0,1
Total 195 (24) . .

mean length 33,4 - -




‘Table 3

'Meaq Number and Weight of Foqd:Species of Juvenile Tﬁrbof at Bornholm Coast, fine sands.

Time Date Number of Mean Jean Mean Number of food species per stomach:
I Turbot, length weight of Mysidacea Amphipoda Isopoda Pisces
in () with food per .~ ‘
empty Turbot
(nh) =~ stomachs (mm) (ng)
1959
8,45 18.8 13 ( 4) 26,2 13,8 - 1,7 - -
9-*30 18,8 76 ( 2) 34’5 3030 - 7’2 ' - -
10.00 18.8 10 ( 2) 34,8 11,0 0,8 0,7: - -
10.15 18.8 19 (12) 30,3 2,1 0,2 0,2 - -
11.00 18.8 13 ( =) 29,5 31,5 0,1 11,1 0,7 0,2
11,30 18.8 17 ( 3) 42,5 103,0 - 0,6 0,3 0,6
- 13.00 17.8 19 (7) 35,4 82,3 2,2 0,6. 0,1 0,2
. 13.00 18.8 10 ( 3) 35,8 36,0 0,1 2,8 - 0,3
13.30 18.8 57 ( -) 32,4 41,0 - 7,4 0,3 -
- 13.30 17.8 12 (1) 45,0 214,0 5,2 0,6 - 1,3
14.50 18.8 7(3) 40,9 35,0 1,4 0,6 - -
16.00 18.8 10 ( 2) 36,1 22,0 . 0,1 1,9 - 0,1
17.15 18.8 11 ( =) 29,1 20,0 - 4,8 8,6 -
18.15 18.8 20 ( -) 38,7 80,0 0,4 14,2 0,1 0,5
Total 331 (52)
mean lengtl - 34,5 o ST

mean filling . 48,7 T 3,7 0,7 0,2




Table 4
Length measurements of 0.--.Group Plaice in the Northfrisian Shallow (Sandloch)

Date of Number of Mean = Diff. in Increase Mean Diff. in Increase Mean .
catch Plaice Length Days of Length Increase Days after since Increase -
1965 : June 1 June 1 SR
(n) (mm) _ (mm)  mm/day Coee 0 (mm) nm/day
June,1 334 28,3 ..o . ' :
: e T 7 4,4- VO,63 T i 4,4 : 0963
..June, 8 548 ' 32,7 , o .
o - ' 1 0,4 .0, 8 4,8 0,60
June,9 706 33,1 ‘ ’ :

. o 3 1,4 - 0,47 S 6,2 - 0,56
June,12 564 34,5 | . o -

. s ) v 2 192 0’60 - 13 . 774 0,57
June, 14 279 35,7 - : , - :
August,9 532 75,1 oo ) : -

. Aug. 24 393 . 88,6 B ' y
0,62 - 0,63
'




Daily Increase of Weight and Food .Quotient

Table 5

». of Plaice in the Nofthfrisian Shallow, June 1965

Length -~ .,Wsight  Stomach Diff. Average in . .iDgily :©  Mean; T . . . Y tae - .
in () Number Content - Weight Weight  Increase of weight TFoodration daily Food Quotient
- mm mg .n ng ng ng ng. . vt b Lg % FQ
22 85 ( 15) 5
33 111 10,3 9,3 34 30,6 3,3
24 118 ( 34) 12
34 135 10,6 7,8 48 35,5 445
26 152 (117) 12
o 29 166 9,1 5,5 66 39,7 7,2
28 - 181}(232) 21 ’
o : 43 202 . 13,4 6,06 - 84 41,6 6,3
30" 0 224 (293) 21 S
P , 54 251 16,9 6,7 86 34,3 5,1
327 278 (246) 22 . ;, -
o o ; 60 308 18,7 6,1 116 .. 37,07 6,2
34 - :-338 ( 92) 36 . o
L . 83 379 25,9 6,8 168 44,3 6,4
36 ' 421 ( 42) 48 -
Average: 7,0 37,7 5,6




Length Weight in Stomach Difference Awrage

Table 6

Daily mean

Poodration -

Food QuQ?ignt,iww R

() number content in weight in  , Increase of - Daily
coLlontent : Weight- Weight . i
mrm mg n ng. mg ng ng A mg % FQ
24 138 ( 10) 9 : , o : . =
- 49 162 12,2 7,5 48 29,6 .. 3,9
26 187 ( 22) 15 . T ' o
) 53 213. 13,2 6,2 60 28,2 4,5 .
28 240 ( 43) 15 ' ' ~ ] o
, 60 270 15,0 5,5 64 23,7 4y3:°
30 300 (106) LN , o ' o
' T 70 332 11,5 5,3 90 27,1 . 5,17
32 370 (130) 28 - - . . ' K
| 57 398 14,2 3,6 102 25,6 7,2
34 427 (112) 23 - ' ) o
: - 90 477 22,5 4,6 96 - ;20,1 4,3 .-
36 517 (105) 25 , S )
o 104 569 26,0 4,6 126 22,1 - 4,8 -
38 621 ( 94) 38", i P - .
L 89 665 22,2 3,3 194 = 29,2 .- 8,7
40 710 ( 59) 59"+ o ,
L 132 776 33,0 4,20 230 @ 29,6 7,0
42 842 ( 383) 56 ' v
T 114 .. ... 898 28,5. .3,2. 224 24,9 7,8
44 956 ( 13) = 56" T o
o 122 1017 30,5 3,0 228 22,4 7,5
46 1078 ( 8) 58
200 1179 50,0 4,2 336 28,5 6,7
48 1278 (1 3) 110 = _
Average: 4,6 25,9 6,0

gy

=l e

Daily Increase of Weight and Food Quotient of Flunder in Kiel Fjord, July 1965.::-.:.{

3
v



Table 7

Dully Increase of Nelght and bood Quotlent of Turbot at Bornholmnm Coast August 1959-19673
Length Weight in Stomach leference Averuée Dally meén Foodration- Food Quotlent R

()-Number content in weight in Increase of Daily
I - o Weight Nelght Voo L
mm mg  n g mg, . mg ~ mg .. % mgrl ooh 'FQ
0 B6 38 45 et 6,1 5,8 83 29,8 5,1 :
30 301“'(36) - 45 g5 348  3%,9 9,7 96 27,6 2,8 -
32396 (29) 51 101 446 . 36,0 8,1 - 104 23,3 259 |
54 497 (19) 53 86 540 30,7 5,7 147 27,2 4,8
36 583, (24) - 94 92 626 32,8 5,2 194 31,0 5,9
33 657 (24) 100 152 751 ¢ 54,2 7,2 210 28,0 ~.3,9
40 827 (18) 110 178 916 63,5 6,9 - 230 25,1 3,6
421005  (16) 120 92 1051 32,8 3,1 295 27,9 8,9
‘ 441097 (9) 133 218 1206 77,8 6,4 333 27,6 4,3
‘ 46 1315 (25) 160 195 1412 69,6 4,9 327 23,1 4,7
N 48 1510 ( 6) 167 250 1635 . 89,2 . 5,4 - 397 24,3 4,4
50 1760 (13) 230 500 1871 79,2 4,2 480 25,6 6,1
52 1982 (10) 250 5573 2108~ 90,3 4,3 530 25,1 5,7
54 2235 (4) . 280 441 2455 - 157,5 6,4 560 22,8 3.5
56 2676 ( 3) 280 . :
Average: 5,9 26,3 4.7
o




