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On the lliology or Crangon crangon (L.) in the Westcrn Haltie

by H. Dornbeim .

'1'his paper i8 a summary.oi' a thesis done by the author in thc'fischerei-'
biologische Abteilung des Instituts fUr Meereskunde, Kiel, in 19611-1968.
The complete disse~tation will sbortly be published 'in the,Dm~Reports.

356~2 adult Crangon crangon eaught in 52 sampies in the inner and ollter
Bay of Kiel witb push-net and a littlc bcom-trawl were cxamined; thc in­
vestigations of larvac are bnscd on 1~405 specimensi~ 262 sampies, caugbt
with a Hensen-egg-net (120), an otterboard plankton net (64) nml n ring­
trawl (78) (Fig. 1). Thc hydrographie coneli tion of thc invcstigation areu
i8 cllara6tcrized by tcmperatures up tO 20°C during summer und down to thc
freezing point during winter in coastal waters. Thc sal ini ty of t1w eou- .
stal urea fluctuatcs betwccn 16 and 20 %0 and often cnn be less.

Tbc maln rcsults are:

1.) Crangon crangon may be caught in tbe BayofKiel from April/Mai to
October/Novemb<:r close to the shore in a depth of 0,2 - 0,) m with
the push-net, and in a dcpth of ahout 11 m by heam-trawl, whilst in
thc other months, in greater numberR, solely by beam-trawl in a dcpth
of 1 - ~ m. Night-catches are greatcr than day-catches.

2.) As a result oflength measurements (from the tip of thc antcnna to
the end of thc telson). of, 3647 males and }109 females it is shown tImt
in contrast to the North Sea (liavingn (5), Tiews (12), Boddeke (2» ,
only very few males wi th' n length or over 40 mm (rnax. 47 mm) amI' fe­
males of .over 50 nim (max. 60 nun) occur in the western Baltic.

3.) Exact separation of the. sexes under a dissecting.microscope is possible
by external ~har~eters nt rather small si~e oi tbc shrimps. a) The
length of thc en~opodite of the first pleopod (~bove a lengthof 35 rnrn).'
North Sea: abovc 110 mm (Tiew5 (12», above 35 nun (Roddeke (l».b) The
.formation of the appendix masculina on tne endopodites of the sccond '
pleopod already appears at a length of 18 mm. North Sea: 2'1-26 mm
(Tiews (12». c) Also above 18 mm in lcngth (North S~a: abovc 30 mrn ,
(Tiews (12» both thc number oi segments of the outer branch of the
first antcnna aa weIl as its maximum diameter is clearl)" (liff(lr~nt

in males and fernales. d) Tbe coverint! of the outer branch of t.he first,
autenna with olfactory hairs (more than ~O mm).North Sea: more thRn
35 mm (Ticws (12».

The' majori ty or tbe femalc5 becomc matur(! at a 1ength or 3/.-35 mm .
(rarely at- 27 mm); for males approximatcly 27 mm. North Sea: eomparc
Tiews (13). '. " .

Seasonal appearance or the egg-bearing fcmales, of, tbc pelogic larvae
and of the pre-adults indieates that Cran on crangon in the western
Daltic, in contrast to thc North Sea ./.;hrenbaum (1.), Havin~a (5),
P.F. Meyer (10), Tiews (12», spawns only in summer amI lad::: tbe "'in­
ter breeding period •.
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6.) .The numbcr of spawnings per ycar was cstimateu by asccrtaining t.hc
sLatc 01' maturi tv of thc ovaries of 1050 females. kl. thc HUlne time

. CI!I~-1Jcadnl! atlll ;IOU-el!l~-1Jcarinl~ relllaics \\:crc scparatctl; thc former
'Ier" rurl.l er suhdivilled accordin~~ to Llw state oI tlcvelopmcnL of
Lh"i,· f'l!l!s. The rl!Hults eonril'lII t.hc ah::H'/Icc 01' the wintcr·rcpro­
duet.ioll period. Spawllin~ oeeur:::! three limes ,lurin~ thc ·rt>produc-
tion period (Nortlr Sen: two or three times: Havinga (5){ P.F. Meycr
(10), Tiews (12); from two to five times: Ueixner (7,8»).

8y the Petersen method growth antI agc were determined on 4905 fe­
males and3259 males. Accordinn to. this the sexes begin to grow
diIferently only after they have attained a length of 24 - 26 nun

. (North Sea: same size (Tiews, 12». One year old femalesar·c
approximately 37 mm long, males of thc same nge npproximatcly 32 mm
(North Sea:different results: Ehrenbaum (4), Havinga (5), P.F.
Meyer (9), Lloyd nndYonge (6), Tiews (12), Uoddeke (3), 11eixner
(7,8». rhe reIntionship of growth in summer to that in winter in
both sexes is approximatrily 2 : I.

With anormal life expcctancy of prcsumahly 20 months (North Sea:
thrcc ycars: Ehrenbaum (11), lIavinga (5), Tiews (12); llristol Chfln_
nel· more thall three years: Lloyu and Yonge (6», females und males
rcucll maturity shortly before the end of the fir~t yenr (North Sea:
after one year: P.F. Ueyer (9), Tiews (12); approximntel~ two years:
Hnvin~a (5), Lloyd and Yon~e (6». .

9.) Thesex ratiri of males to fcmales is, Oll the year's average of .
.92111* Crangon erangon above 18 mm in length, about j : 7.

10.) In ease of 71 <':rungon ernngon the numbcr of eggs was ·cwrtcll. Ac­
eording to this'females with a length of ») mm produce on aVl'ra~e

620 e~gs, of 40 mm 1400, of 45 111m 1830 auu of 50 nUll 2700. To show
the relationship between thc number of eggs and the lcu·gtll linear
and potential equations were calculated. The conclusion from these
relritionships is that Crangon crangon in tbe western Baltie producc
considerably more eggs than those of the same size in the North
Sea. As a result of their smaller averaf!;esize (43 nun), the speeimens
from the Baltie, despite their considerably grenter relative ferti­
lity, lay substantially fewer eggs (1630) than thoso from the North
Sea (61*30 eggs: average 1ength 72 mm, Havinga (5); further inves ti-
~ations necessary). '.. . .

On thc basis of the averar,c size of 22'* larvae in thf' stage$-; of
development I - V from the western Baltie, stage I (2,6 mm) is re­
vealeu to be larger than that of thc North Sea (2,2 mm, ·conv(-rtell
result of Ehrenbaum.(1!». Tbc stuges III (3,6 JUm), IV (1*,1 mm) and
V (4,9 mm) are shown to be, however, inereasingly smal1er than the
stages in thc North Sen (111: 4,0 mm, IV: 4,6mm, V: ~,6 ~m, con­
verted results of Ehrenbaum (4». l"urther investigationsare nce­
deu •.

12.)

13.)

The larval su~~eys confirmed the conelusion~ on the time und dura­
ti on of the reproduction period, on the number of spaw~ings per
season and on the distribution of adult Crangon crangon in the
various parts of the Bay of Kiel.

The population in thc western Baltie shows a substantially smaller
larvac pr()ductio~ thau that in the North Sen. In summer 1966 hetwcen
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,3,antl !jlj larvac/m- (exc~pt.i()11 7H 1ilrval'/m-) were ohser'vetl (J\orth
Sen up to 2)00 1arvnc/m·-;·P1ett. (11». 1'11(' population 01' {,Iw !\orth

!

:,,'.',,:':,:, Sen;' is, howevor, influcliccll by a rnnch lIighcr mort.nlityrnt.e, C(,\J!oH~(i,

... ,bythc'shrimp-eaLing fish which are ahsent. in thc western Dnltic.

',,",','111.)'1'hccomposition,of larvae cntche8 from the inner l~i(d F.iorl1 with
alm~st exc1usively Inrva~ from thc fi~st stnge oe tle~eloprnerlt, 'anti
fromthe:opcn' Bay 01' Kiel wi th predominnntly 1arvne:- froJ:'l th~ s ta[.!:cs
of :deve1opment 111 - V provcthat thc Rpawning grountls are in th~',
~hal'lri~ constnl ar~as.

11.)" C1LicheR made in various depths indicate t.hai thc' Crankon broorl 1'1'0­

dlJCed In t.hc Day of Kielfor the' mogt part, if HOt. cxclu~'livel.r, re­
mainR irl thc leRHAaline surface laycr above the haloc1ine.
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