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Swamary
The yoisg berring stocks in the chain of inlets (boddens) soulh
of the Darss-éingst penipsula were lnvestigetled from May to Pecen!

1976, The salinity of the bodden water varied from 3 to 10 % deapen
on the distance Irowm the Baltic Sea. Berriang larvae and yeoting herring
measaring up to 50 mm were found in all parts 6f the bodden chain.

Herring nesasuring avout 40 mm and upwards ia length leave the bodden:
It was pogsible to distinguish bstween two populations (auvtumn snd

spring herring) in the samples. The growth rates of the laervae and y
fish depend on the temperature snd amount te 0,12 me day in winter apd

0,58 mm/day in swnser.

Régund

hu mois de mai su mois de décembré 1976 des 6tudes portant sur le
de harengs juveniles dans 1l'&tang Darss-Zingster Boddenkette omt &ié
réalisées. Le contenu de zel de ocet Stang dépend de la distance #la
Mer baltigue silant de 3 jusqu' & 10 %, Dans touwias les partiss de
1*'6tang on a itrouve des larves de hareng 8t des harengs Juveniles.
harengs Gui ont unse lomgueur de plus de 40 mm quittent i'étang. Ba
examinant les 8chantillons prélsrés on a pu distingué les bavengs qu!
fralent en automns de ceux quil frelent au priatemps. lLa crolssance d
larves et des poissons juveniles dépend de la tempbrature et g'éldws
0,12 nm en hiver et & 0.58 mm en 616
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>Intrcduction

The GreifShalder Boddan has uaenvknuwn as an important spavning f»
ground for raltic nerring s*ac@ 1958, The fimt 1nvastxgations on"f*.
i herring larvas by HALDMAHN (1964) and ANWAND (4962) were made at that ti
; - Initial inves%1gntien of the young fish stocks in the chain of narrov
| :

inlets (boddens) sonth or tha Darss~Z1ngat paninsula show tuat herring

cially fished during the first months of the year fcr some time 1n
thess waters, it was not known in the past that thase boddens also

. sarva as spawning ground ‘ ‘,“ [N V _' e :
‘ The Dhras-Zingst bodden chain on’ the Eas» Mecklenburg coast 1s a
group of shallow inlets: O'cupyings according to LINDNER (1972),

area of 19? km2 and having a mean dapth of m. The everely eutroph1c

chain of héddens consist of four ?arge xnterconne"ted water bodies _
(see fig. 1).‘~ 1}, .,,. _-} };. SRR fﬁ'ﬂf?~'~f;f3'?f$f;* 5

F;g.'ﬂg.Théfﬁarsé-Ziﬁgétérquddenkatteﬂ .‘

“salinity %o
I - Grabow ' 9la0
1r - :Barthér Bodden 8= 10
111 - Esdstedter"ﬁodden : >6 ;%.8‘
v - ‘Koppélstroh‘ | IR

: also spawvn in theso watera. Although adult herring hava been commer-
v - Saéiﬂr Bodden ; o ” 3 _“5~;-*~'
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in the east, the bodden chainm spens into the Baltic. The water fL u=
into or ouk of the boddens according to the weather situation. The
galinity 48 10 % in the sastern part and'dﬁops to & @ ip the wesbersn
part. Due to fluctuations in the flow condiﬁions, it varieas by 4 8
in the east and 2 ® in the wesd.

Material end methods

Samples were sbitained by,weans of a Vrawl for young fish which uwa \
designed especially for the shkallew bodden waters, The trawl bhas a spresd
of 10 u° and the mesh size of the cod end is 500 wm, The trawling snesd

vas 2 nm/h and the trawling time was 30 minutes, Sanples wvere

the period from May, 1976, to December, 1976. The mamples werve conservad
in 4 % formalin immediately after they had been canghi. The lengih 4
measurenents were rounded off (o the pext mm below the actual 2ias

the weights were measured $o the nearest mg.
In addition, samples of adewit herring were taken f{row ihe catehes

.-obtained by the commercial *trap net fisheries and uwaes to detsrmine

the most important £ishery biclogical parameters.
Rasultis

Young herring and post-larval stadiums were found in large numbors _
in all parts of tha'boddan chain from May to July. Only isolated enimals
wore found in August and no more young herring were caught in Septonber,

The number of herring per haul deoreased in all parts of the witers
in the course of the year, the re@uction in the western, less saline
parts of the bodden chain being less prommmced than near the sonneshicn
to the Baltic @sa. The density of the herring population inoreases with:

the salinity of the bodden water: For example, on June 9th, 1976, 402 -
herring por haul were obtained in the saaler Bodden, the most western
of the watérs“ and 381 per bhaul were caught in the Koppelstrom. On June
10th, 19?6, 1,501 animals per haul were caught in the Bodstedter Bodden,
whereas 20.993 herring were taken in the Barther Bodden on May 18th,
1976,

<



Tsble 1 Numbar ot harr&m per haul and mean 1ongth

. Sealsr Eod:len mgxmi.stmu e Bodutodtmr "ﬁiﬁhor Boddon A
Date B Bodden SRR
lubar !loen Kzt lmmmm I- Nunber Mean L Rm\nr !Qan Lt
M R 19,& ; 1&1‘ ; 15.99 ,
1354 i e 1298 17,94 . |
E e e ‘ 20993 ' 19,%
9.6 102 31,65 381 30,56
10668 2 i aii, 1501 M2k
29,640 7 38,03 |
30.6. o | 54 34,0
28e7. - s 45,18
12, By 1 0t 9
1.8, 2 65 o :
a#.a.‘ Praatsagl S g

(Lt"‘ma in ma) : .
: lonvu-. tablo 1 ineludes only the herring which were contained in the haul
and hnd hutchod dwing the spring of 1976.

As nguro 2 shows, horring with a mean 1ongth of 44,68 mp were already found
in the catoh on May 13 b, 976, and similer regults were obtalned for all catohes
made in llay. lo Rerring of ainnar size wsre found im any of the later catches.
S A hponiblo to determihe the procin m‘ovth rate 9f the herring whisch hatch
; durinc the spring s&a«, s proved by the results obtained for 1977, thé herriaf
.. arrive in several waves in order o spawm {gee £ig.3, maturity). Due io the fact
" {hat the smmples céuld”z‘mt, in some samomw, be taken closely enough togsther and the
continual movement of the water body (iaflow and outflow) which promotes the very
rapid wixing of fry of different ages it is mpossiblo %o follow the srnwth of -
animals which are of precisely the came age. . .
The cousidsrabie differences in salinity within the bm.ﬁen chain b! soRe ctfpe*
on the growth of t’ho herr:l.ng (smuci, W71 In order %o gbtala a prov;n
goneral idea of the gwth ot tho h&wrﬂng fry and wmg Pigh, the megn t,
of almost all samples tere mmd to chloulate the growth cupve. The cnru n’; ca .
culated by tho tcrunln

,«vg’{:‘ % 3

I‘t =8 %N iéut

whers a is tho length at birth

b is & ‘gonstent and
% is m ape in ﬁﬂyﬂq

Figure % shows a growth curve fon 1976 which was calculatad accordlug to
L)‘, = 6‘Q2 3 aO. Mt
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| V‘This‘ourvam ‘conforn u@li with m11 values vhioh were obtainod e
},nfquig “ ly.vAocurding tc ihe curvo. tho srovth ruto ia 061 000 a.z nnjbmg

Ty ,grdéao in,utighﬁ alao follownd an oxponontial eupvn 1n the
A~ gane wny am the growth in 1ength, This is shown by the lo”. fwoight

4 4976 (ng.s). This owve matchas the formula f
= g, w2012 x o128, 4

Gl As oonfirme& by enyirieal ﬂindings, tha volght 1ncroanea slowly ;
' 4n the length groups below 30 mm butb tharaattor riges lubstantially.'
This is even extermally spparent in ‘the young herring, ‘which, vhen a
length of 30 -« 40 mm im reached, bscone much more eorpulent and havo.
much higher backs. Unfortunately, the food of the yeofing herring in :
these waters bhas not yet been invahtigatsd, g0 that the effecis of the
available food sources and feodiag activioy on the grovth in longth anﬁ
. welght must be diaregardod. ' : RS

! ‘/h

o

Discussidn : : 5 AL :
The chain'ef boddens kéﬁiﬁibt”ﬁnrsa-ztignt can be regarded as a
. further spawning grownd for thn Baltic harring on the coast of the GDR.
Invostigations during 1977 bave" produced. facts which prove that ;
spavning takes place in the two easterm boddens. Herring spewn adherimg
1o sea érass and filoating vitelline lurvae were caught during Meveh,
April and Hay this year in the Grabow and the Barther Bodden. A% the
same time, the commercial fisheries landed adult animals which bad not
yet spawned alse from these waters. No such proof is available for the
more wesierly boddens smince mo samples could be taken there in the
spring of eitber 1976 or 1977. However, larvse with-a mean length of 45 -
- 20 mm were caught in Hayg“4976.”This leads to the conclusion that these
boddens with s salinity of 3 = 7 %o are also used as spawning grounds.
It is inaoaeszwxble that pest posi~larval forms counld proceed from the
sastern %o the western part of the baddens by their own movemeni or as.
' a vesult of movementi of the water body.
The samples taken atv the begimning of May, 1976, 1n thu different .
p@rts‘efAthe boddens centained young herring with a length of 44 mm,
Theiw hatamorphosia bad already been comcluded, mo that they_waro



qali}y diatingnimhable fran the torring Xarvw@. ?heae yaung harrinz
_can gavo hatohed either in the v. ntar oF during the auﬁnnn ot the ;rp~
ceding year. If the water temper tures during January, rohrnnry and i1
Maroh which were almost permanen'ly below 1°.¢c and onlr hri.tly roao io :
. less fhaﬂ 2% ¢ are taken imso eo;sidaration togothcr uith the fnct thut

| hcrrin; npavn taks 49 dayl to develop at a water tamperaturo or 3*’ 42 ¢ Q.
(xussnt. 1976), - the winter months must be elimimated &g the 3pawning :
time for these herring, Calenlations which take ihe low tunpnratur B
the reduced amount of available food into ‘consideration. indicatc t‘b
the spawning iime was propably October and November. Thi- hypotholil i
also corroboraied by values obtained in 1975. For oxnplo. youns hmin,
measuring 32.5 mm in lengtk were caught on January stt, 1975.y!b
herriag caught om April 29th, 1975, had a mean longth of. 45.1 ll. Abaol
certainiy regarding the hatching time will bo obt.imd by tho iuvutim-
tion of ptholites. I ST S :

The propoertion of autumn hurring anong tho vholo :a-plo takon
Hay 13th, 1976, vas only 9,79 %. fovever, 1t is as yet inpossiblo_
whether this is due to the differsnt sizes of the sp:vninc stocks alon
or whether natura} partality and the uigratton of thg young hnrring e
0 this age structwre in the sanplos. : s

& certain stage of dovolopqut. Bpgh cpriag nnd nntu-n hsrr&ng
chain of boddens vhen they hgv; rogched a lonsth ot 8 - 50 II

The young fish disappsar first from the mors vostorn boddon and
Bot until later that they, now sonewhat lars.r. 108‘. tho hero oas
boddens. As a resuli of their lower growth rate lriling troa the
ture conditions, the ewtump herriag remain ip the boddonl‘lgpgnr
the spring herring. . It cunnot be assumed that ‘the soungthrrin‘"und,
take major migrations betore roachink a length of 40 -..nussx' '
states that young herring do not form schools, 8 ueoosnar‘ con‘ ti
for major migrations, wntil they have reached a bodx lof 4
Their motility prior to raachlng bhis length and ospt?' he
 ments caused by currents and wind offectn 1oad to t&c con 1nun1 ovel s
'and mixing of the fry Eraups. i = 1 s

The growth of the young herring ia the DarssuZingat hodden;chain
not linear. It is clearly dependent upon the water tcnpernturo._l
intended to discuss the effects of the low and continually changin «
salinity and the availability of food on growth at this point, The srowthj
rate increases exponenti 2lly with the water temnaraturo, ?ablo 2 shova‘

&



B e nean vater tamperaturea o' ar three 9ariodﬁ of e ;ﬂﬁNB‘OAQhﬁP
JuR month togather vith the mean :-gwtk p@r d&v fb“ @agh.uhu&a,-onthm

'tako uida—ran§1n& mlgrations and to meek food ovar larg.‘"
- the herring is already able to. dovour a vide rang!~ot f

AR, e SRR, B GBER ST R i

~ Table 2'
10~§a§ dMlonth LR
iridines Harch Apeil  May June July
I 14237 6.2 10,32 15,49 '21{72‘
Il 0,18 8.75 '1‘4‘5’?3 15,90 fficﬂﬂ S
111 2,09 8,56 15,20 19499 /19.09 -
iy gl 012 0,17 . 0,2 038 0.58,;:xfi

(Maan grovth in mm, wean wa s tenporaturon in C)

Towards the end of Jung, the water touperatur- 1ncroasos rapidly
1876 80720 = 23%.C. The vertes of the growth curve 1: also lltnlted
within this period. The yedug werring grow from: 30 nn te 40 -u.-;ﬁ;-n.

As already stated, young herring of this Iongth are ahlq ta nndnr~

its prey, this prosoting & high growth rats.v B

The number of samples taken. in. 1976 and containin; avtumn herrip
is too suall to permit of statements regarding tho grovtbfaato.: :
fron'1f?ﬁ show that the autumn herring bas a mean gnovt! rate o ¢
0u 1 mm/day from Januwary to April, Thig 1ndicatos thnt both_;utunnn qnd {,g
,, temperatur thoﬂsh;n
1t i3 noteworthy that the growth rate of youns tish lcasurin; 30 = 40 mn o
in length is the seme as that of the larvae at idontical tduhcraturil
(WEBER, 1971) also drev attention: to thﬂ doninant Cffﬂéttofétht~"
temperature on. growth and is of the opinica thut the tenpaiatnr
important pacemaker for growth irrespective of the race and rela
size of the larvee. Comparison with figures for grovth rctqs statq
the literature ghows that owr figures agree wall with  "

spring spawners are¢ equally

by other authors (see table 3)e The high growth ratos of 3_; O.4~ln/aay

attained by the 4w1sntoscandzan herring are pertionlaﬁwiconspicnous 1n

this table and sve not attained in the Darss-Zingst boddnu chaia. At

the lower end of the temperaturs range, the growth of the horring in tho
Parss-Zingst-bodden chein is complotely comparabie to that of hcrrins
from other waters. Howsver, due to its slight doptﬁ tha temperaturo ot thq
bodden water riges repidly so that the herring ig oxposed to high watq
temperatures in summer and conseqnently ackievesg very high growth ratcs :
during this paricd. The growth rates amhlowwd in Jnne, July and Angust



Table 3 ¢

a% various temperstures - ¥
Hateriemperature {in °t ARG St
2 2 S § 7 B B
ERANDHORST 4956, Kiel Canal 58 0,16 0,18
WEBER 4 1971, EKiel Bight A8 0,13
sUCKMANN, 4954, Downs,Dogger AS 9.2-0.27
'HEMPEL, 1970, Downs as 0,8
SCHUBERT, 4967, etlantoscandia 0,3-0,4
RUSSEL, 1976 :
SCENACK, 41971, North Sea AS
NELLEN, 1963, Schlei 58
our 1976, Derss-Zimgst 55 0,12 0,17
values bodden Chain
4975 B s 0,14
(48 = sutumn spawners; 55 = spring faw:n

Some waluss ‘aken Ifrom HEBER , 1974, &

Growih raies of youag Lerring Irom a;xforont waters.

nd Sﬁnﬁéﬁﬁ, 1971

without

47 '*25 ,gt‘@gnoﬁt:¢ g

13

0.24'0.2?
0,24 0,26

e
10,23

0,27 o,38=o,5a'
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