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]\"bt,tract

Eggs of the turbot, Scop~~a~~t~' paxi~ L., from thc Western

Baltic Sea were incubated undcr 12 different tcmperature-salinity

conditions ranging fram 12.5° to 17°C and from 15 0/00 to 30 %0 S.

The best viablc hatch wlth a rate of 51.7 % occurred at the
corr~ination of 15°C and 20 °/00 S. No viablc larvac hatchcd in

30 °/00 s.

Introduction-.-- ---.. ...
Although the turbot 18 one of the mo~t recoIT~endp.d fish in todays

.. mariculture research, only little attention wa3 givcn to the

embrycnic dcvelcpment under different cnviromnental par~ctcrs.

Thc }mo;..,lcdge C'iDout adaptation 2-nd t.oleran::o of marine fish cggs

in IT.ost important, particularly. in brac~<.:i..sh ,·mters w5.th their

'"lid'" "'/e r;'lnge ~.; ~h roo t" 1 .: J- •• ~-"'t",,:"· of' +11 0V' . t:,........ ~ U.i. ., ...._~ -c..:. ... .J-_;t _co. "_t.:J1 oJu~ ... ~ larva.e end t perhaps,

of the later life staget:; as vvoll r:\:J.ght be dccreascd by a b'3!:ter

hanc}ing of the e~bryonic stages.

In order to find the optimal T/S com~ination for thc incuba.tion

--------_.--~_ .... -----------,--
+) This study originated from thc Coo;;H-::rative project of thc !.f.}1.,

Kiel, and tho G.R.S.S. Forschungszentrrun Geesthacht. Tho project
is financed by thc Fcderal Mini3try for Research and Technology,
Bonn.
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~thü .
o_\eggs of -'.:.he turbot from the ~1e3tern Baltic Sea 25 T/S COIr.bi-

nations ra~gi~g from 6 - 20°C and from 5 - 20 0/00 S were cxamined

in 1979 (KUH~~~ & QUk~TZ, 1980). As only the aIrbient salinity

conditions ware considered, the effcct of higher salinities still

remained uncertain. These investigations were carried out this

year to fill thc lack.

Material and methods

The eggs of one fernale turbot (42 cm TL) caught off Langeland in

the Belt Seu were stripped and fertilized with the sperm cf one

male (51 cm TL) in 16 % 0 S seawater at 150 C. Two hours after

-. fertilization the living eggs were transferred into 1 000 ml

jars atdensitics of 100 to 200 eggs per liter and consta~tly

held under 12 different T/S co~binations of 12,5°, 15°, und 17°C

and 15 %0, 20 %0, 25 %0 and 30%0 S, respectively (Table I).

Two replicates were run for each co~.bination und the results were

u·J"eraged.

Thc salt water was prepared by mixing fresh water with synthetic

sea salt (New Tropic Marine) to achieve constant salinitics

throughout the trials.

The size of the eggs uscd was 0.97 =0.02 mm. The fertilization

rate was 83.5 %.

Dead eggs ware renoved daily and counted. The viable hntch was

.. determincd as nu~~cr of l[~vae of normal u?pearence ernerging from

the egg-shclls rcfer.:::-in«;! to the :i.nj.tiul nu..'":1ber of eggs •.

Results

Thc data on e~brycnic survival of tho different tcnperature and

salinity trial::; are given in Table I. Less th<m 50 t; mortnlj.ty

occurred \l1hen eggs ~;cre incl1bated at 12.5° <~nd 15°C in 20 °/oe)

salinity and at 170 C in 15 % 0 and 20 %0 s. 30 %0 S causcd

nore than 90 % mortality at all tenpcratures.

Thc pcrcentage of hatched and viablc larvae incubated under
the eXgerimental T/S co~inations are shrnvn in Fig. 1. Thc highcst

rate of viablc larvao wss 51.7 % iJ.nd rest::.lted from incubation
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in a T/S corrbinntion cf 15°C mld 20 %0 S. In 30 o/eo S no

hatch of vio.blo larvac waD observed.

The turbot eggs beca~e buoyant in 27 0/00 salinity.

Discussion-
The e~~ryonic developnent of fish under different temperature

and salinity conditions can be seen under economical as weIl as

under ecological aspects. Thc knowlcdge of the optimal conditions

for maximum egg survival helps to produce healthy larvae as a

basis for further cultivation \tork. It also will somewhat explain

the adaptation cf thc turbot to brackish water environn~nts.

In compariso~ to ~ T!S-experirnent done in 1979 (KUHLY~~N & QUANTZ,

1980) this year the bes~ viable hatch was found at a T/S co~ination

of 1So C and 20 %0 S instcad of 17°C a~d 15 0/00 S (54.1 % and

51.7 % viable hateh, respectively). Fig. 3 shows that there 1s

a emaIl plateau'-lH;:c cptimum of ,~.?proximatcly 50 % viable hatch

ranging fram 15 to 170 C and 15 to 20 0/00 S. ~fuen the salinity

becomcs higher tha~ 20 0/00 S hatching success accrcases rapidly.

The results indicate thnt thc errbryonic development of the turbot

of thc Baltic Seu i8 obviously adaptc.d to spawning in coastal

brackish water du:.-ing carly' 5UIn::ner. In the Wcster:l Ba~.tic, spa'Vming

activity has its peak in June and July. At that time, tcmperatures

and salinj.tic~s on 1::hc spDY~ing g:'-01..mds 2.:':'(' sir-:ilar to thc",c found

to be optimal far incubationA According to this ~d~ptation and

alDo nccording to a hig~lCr fertility of the BaJ.,tic turbot co:::npared

to thl.~ Nort.h Sea stockt as desc::-ibe.d by K~:'JDLER 8. PIRYVITZ (1957),

water 5ubs?cci~8.

Su.=prisingl:y, vi.::blc hatch o:l1y occnrred in salinit.ies wherü the

eggs are not buoyant. Acco::-ding the catches of ripc fem~lc5 in thc

area at salinities b010w 20 °;00 it i5 suggcsted that spawning

undcr such cnvironI'C\cntal conditi.onr:: actua7_1y takes plüce. This

also explains why 'thcrc are aloost no records of turbot.: egg~ from

plank'ton samplcs fron the \'V'estern B~-:tltic (l~Ä...'1'mLER, 1949) •

--------
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Differcnces in thc conditions for optimal egg development were

also shaNn for cod, pl~ice and flounder of the Baltic compared

to fishes from the North Sea by v. WESTER~HAGEN (1970). But for

these specics optimal salinities for incubation were always ~ound

to be high cnough for thc eggs to stay buoyant, though thc sa2inity

optima for thc different egge were found to be very different.

This shows that fish speeies living in the Western Baltic nay be

adapted quite differently to the governing salinity eonditions.

Other marine spec~cs whieh spawn in eoastal or cstuarine areas

show wide ranges of toleranee in egg development with respect to

salinity and tcmperature levels during incubation (FONDS ct ale

1974, HOLLIDAY & BL&XTER 1960). ALDERDICE & \~LSEN (1971) found

for g~~~ Eallasi that high percentage of viable hateh oceurs

on a ridgc running from eo~binations of low salinity and low

temperaturc to those of higher salinities and higher temperatures.

For the developmcnt of turbot eggs, to a eertain extent, high

hateh suceess resultseither from conditions of low salinities

and high tempcratures or high salinities and low temperatures.

Tcmperatures und sali.nity are only two of various faetors that

can eause disturbanees in early development (ROSENTHAL & ALDZRDICE

1976). Ncvcrthcless thc prevcntion of Gublethal and lethal eon­

ditions of salinity and temperature is ~he basis to obtain healthy

larvae in eultivation •
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!~~I.!.
lncubation of turbot eggs at 12 T/S co;nbinations. (Total hatch = % of normal anu nbnormal

larvac r:eferring to total number·of egrp; • Vic.blc hatch - % of nonnal larvae :c,.~f,::r:ring to

the. number of eggs)

Total Egg-mortallty (%) Total hatch (~5 ) Viablo hatch (%)

eonditions number of eggs
Temp. Bill. snrrtple sarnple sarrple sample HEAN Sollrple sar:1ple I·)i~,;\t~ sarnple saraple HEIIl~

Oe . /00 S I II I II I. II I 11

--....---.=<- "'l'I"__'_-" ••• ." ~II'. = ~""'--
lI'r • - "'__".,=.__",n-"-- ..;.----"..,.,......""".~ ....""""-.~ ..•--~,,-;..'.~ .• ,.......-,~;""'-.-,."'.'"", ...

12.5 15 127 113 72.4 69.0 70.7 27.6 31.0 29.3 12.7 15.9 14.3

12.5 20 79 96 51.9 34.4 43.2 48.1 65.6 56.9 30.4 30.1 30.3

12.5 25 89 95 87.6 88.4 88.0 12.4 11.6 12.0 0.0 2.1 1.1

12.5 30 195 191 93.8 95.8 94.8 6.2 4.2 5.2 0.0 0.0 0.0

15.0 15 124 132 60.5 61.4 61.0 39.5 38.6 39.0· 24.2 18 .. 9 21.6

15.0 20 124 148 40.3 31.7 36.0 59.7 G8.3 64.0 50.0 53.4 51.7

15.0 25 160 98 87.5 86.7 87.1 12.5 13.3 '12.9 3.7 4. 1 3.9 U1

15.0 30 214 112 98.6 98.2 98.4 1.4 1.8 1.6 0.0 0.0 0.0

17.0 15 153 141 34.G 58.2 46.4 65.4 41.8 53.6 34.6 19. 1 26.9

17.0 20 109 114 1-1.7 42.9 28.2 85.3 57.1 71.2 64 .. 2 30.8 47.5

17.0 25 85 72 67.0 65.3 66.2 33.0 34.7 33.8 1.2 1.4 L3

17 .0 30 134 82 97.8 96.3 97.1 2.2 3.7 2.9 0.0 0.0 0.0
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Total and viablc hatch of turboteggs, inc\watcd under
different T/S corrbinations
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Ef:fcctr; cf t.empcX'zrcur.'ü ,:\r\d s~lin.ity dtl.r.1n9 .:l.ncubation
on t.hc rate of v;:L~ly hutch0.d larv2.0 of the turbot.
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