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The dater i atio~ of thc t contant n ltltic s ~ut

nas been carried out ~or over ~ JU rte 0 ttu'y t ~he ~ a
}!"'isheries Instituto. 'li} ese an l:1'~e OCI J EI bun ]:' c.i.al for
fishi g, tra ing, and processint;) COi. ni.e.., fra 95'~' 0 t'/hen

t e ivcreasing catches of sprat <. nd ~ eu' t'ational 'ilization
required nore d t<. i1 d . n:tor aGio • o' the a
analJ'ses also increas d uur1ng this Sc1IJl 0 , P 1 io 1 rly
durin.; thc u critica1" months /I.larüh-l~.1.'11/ of t 10 ..., ring de
araase of fat oontent.

Varin~ the whole qtarte~ entury a i~o m metho 0 de
termination of the J:at content i sp 'c.t / esc 'i .~ )y J ,oobs
/19jd/ after Stansby and LeI!lon /1957, In l!i~. he ., n al •.&1o,

,9" j4l// was used permittine; full aom a1'io 11 of the results
obtained durine; the total period of obse 'vation •

Tho role of sprat in tl~ biocenosis ) thtl B Jtiv 'ea ~ s
been determined throue;h studies on its .pond Such studies
have been performed by ~ankowski /1947/ on the sprat of the
Gdansk Basin and by Nguyen van Khank, Drzycimski a Ghojnacki
/1972/ on the sprat of the Bornholm Basin.

These investigations showed that sprat is exclusively
a zooplankton eater, feeding on microplanktonio crustaoeans
mainl~ from Copepoda /Calanoida/ and partly from Cladooera.
The speoies aomposition and the eoological nature of the food
organisms show that sprat stands nearest to the primary and
secondary produotion in the feeding ohain above all other Bal
tic ~ish. Consequently reaots most quickly and aoourately to
any quantitative change in these faotors
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One of the elemento oUbject to thooe chunGes io the
quantity of accumuluted rat fi~uill~owßki, 1947, 1971 - Elwor

r tOVJski, 1956 - Elwertowsld und I.luciojczylc, 1959/.

Possessing datu for the past 23 yeal's, we deoided to· otu
dy this problem und so partly help olucit the trends in tho
biocenosis of the Baltic Sea, whioh have been tuldnß place in
the last few years under tho influonae of inoreusins pollution.
by industry, urbanization und agriou1ture.

In Table 1 ure shovm the f1uotuations of the fat oontont
in sprat :

a/ for the years
b/ for the yours

1950
1966

1~60

1973 •We have.aonsidored arbitrarily the first 10 yours
/1950-1960/ as aperiod of the "pure" :Bultic Sea. In order
,to simplify and faailitate aoupurisons we have assumod that
the influenae of pollution in these yoars was not to largo,
at least on life in the open part of tho Bultic Sea•

. Th\,} seaond eight yeur perioc;'l. /1966-1973/ io alroudy a11n
raaterized by a markod inarense in pollution and its influonce
on the bioconosis or aonstal und opon watero of the Bultio
Soa.

Oomparing these tue periods we candraw the fol1owing
aonolusions from the dutu oontained in Tab10 1 :

1- during the past eight yoars /1966-1973/ these has bean
a marked inoreuse in the fat oontent of the sprat cuught,

2- In compnrison with the years 1950-1960, oprut'uctua11y
~coumulated more fut during the past-opawnillg period:. from
four to five peroen~,

3- during tho period of hibernation und maturing of the genital
glands the rate of deorease in the oontent of tut was iden
tioal as in the tiftieo.

(rhe differenoes ShOVlU in Table 1 derive onl:>, i'roLl thc
higher level of aoaumuluted fat subjeot to aecon~ositionpro-
oesses.

Studies Oll the <1epeno.enoe· bet\Joen tho quuntity oi' nooUlUU
lated t'nt und onviJ:onI:lental factors have bean previous1y
carried out by Uankowsld /l{)L~7/, Hlwertowsld /1960, 1961/ anll

•



3 '- . , ••.<., \>oio

.,' I

•

•

El\'lortom:;ld., Ilaciejczyk und Unillw\'Joki /19Gl, 1962" 1971/; ., ,.,_.
Theoe au'lihorn, bunod mainly on'. tho anal~ois of abnormal ..
situations /porio<1s 01:' f5l.'EH.\t anolU<llios whioh havo takon' ,:
plaoe in tho past/, hava fOlllld that thc quantlty of ,aoou~ ~:.

'Illulated tat deponda on tho w a t O.t' tom p (} r u t u-~._

re a nd . on t hob i 0 m a 0 a 0 f In 10 r'~'~'
, .

zoo p' 1 a n k ton. Wo ha.ve parformed ozi., analysis' of ' "", - '. . ~

the water temperaturo mousuromonts made' by the Ins~itute ....
of r,letoorololr.Y on the ooaot survoy station at Hol. uur,lng
laot 2j years poriod /000 Tt~ble 2/.

,
Followlng the dlstrioution of thermio anoma1ioait 10

possio1e to atate that &

1- .uuringtho past B yours /1965-1973/. in oomparison with
the 23 years perion /1956-19721 thorml0 oon~itiona were .
normal.

2-· Compuring theoe dat,ä with the oJ.der ten year period, ,
1950-1960, on~ BOOS 0111y an insignifioan.:t· inoreaSQ . in .
tho water teI:lperaturo in the.period of.the sprnts'
foeding 'in tbe J'aars 1966-1973. The mean:va1ue of thle
inorease, however. was so insignifioant that without
maldng any sarioua mistalce,we oan assume tbatthermio'
oonditiona of tho period of tut aoownulatlon 1n 'the pa.st '.
B Joars ware aimilar to those in tha past.

\'/0 oun thoroforo oono1ude thnt winter temperature baa
not oontDibutod oignltloant1y to the observed inoreasa in
tbe qunntit~ of aooumu1nted tat during latter ~ears~ We maJ'
aooordingl~ attribute tlas inoroase in rat' oontent pr1ma~il~

to. the improvemont in feeding conditions. 1.e., the inorease
of tho mloroplankton biomaae in the Ba1tio Boa.

Out' theoia i8 oonflrmed bJ' the reeullts obtaiIiedby
MaDkowski /1971/ in the quantitative inveatlgations on tlas
form of biologioal produouioll of the BalticSoa.
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Conc1usions

1- In the fifties sprat from the Gdansk reßion accumu1ated
the rat reserves about 16 percent of~s body weiGht.
In exceptional1y favourab1e feeding conditions /hlgh
water.temperature and food abundanoe/ the quantity ui
accumu1ated fat reachod a level of 19-20 percent.

2- In the past 8 years /1966-1973/ the mean quantity of fat .
increased to about 20-21 percant and in exceptionally
favourable conditions of feeding 1t reached a lavel of
22-23 percent •

~

3- Due to the fact that water temperature of the Gdausk
resion was not sUbject to special changes, the observed
increase of fat content should be oOl1nected with th.e 5i
gnificant augmentation of·the abundance of food organisms
composed exclusively of microplanktonic crustaceans
(Copepoda and"Cladooera/.

•
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, Fat oontent in "the sprat fram tbe Gdansk region:'in the: years 1950-1973

+4.92

+ 3.89

'+ 5.07--

1, 11 H -' 11 11 11"
11 D 'iti.p .p t 11 ... 11 8'48 1'9' -2 11 12'98 \I 14'7'0 19'40 11 16' 87 1111 ,eoompos on o... .l.a II ",anuary I!, • - ., II • ::. • /l • '11

11 reserves and eat'Uringll 11 , 11 11 :: ::
11 1/ Februarj\' 8'86 -14.06\:' 11'50 11 9.50 16 78' 11, - 13 35 11
11 "cf genital glands.:: l!. .. ,. :: • "ll ". :'
11 11 11,' 11, 11, ,,11 11

ll· -, II 1~arch Il 5.17 - 11.27:: '8.49 11 7.57 15.20 ,ll 11.21 11,' + 2.72
I=======================~=========~=============~========H=================ff============~r================I; , '11 /I 11 11· " 1/ 11
11 /I 11, 11' 11 " 11 11
11 Pcrtional spawni~ 11 April 11 4.09 ,9.3511, 5.52: 11 . 6.01 12.20 /I 8.96 /l
11 /l 11 '11' 11 . . 11 !'

:: interrupted by seall 11 li : 6' 71' Ii" l: ' il H
11 , • • 11 M~ "11 3.33 • 11, 4:37 Il .5:32 9.54 11 7.09 11 +' ~.72
:: perJ.ods of feedwg ,11 " 11 , " ..J! ,H, ',' :;'.., .,;; " ' ' '. .
11 , 11, 11 ' , -' fI ' "11 . : : ". ' , 11·' " 11 .. ' " ,
:: ' " 11 June : H 2.10 - 6.18 11 4.41:, 4.39 ~ . 9.90 'l!_ " 6.2411 ,,+ 1.83·.
I:=======================~========~F=============~========#=================~============~~================11 ' 11 11' . 11 " 11, " " ,11.' 11" , ' ,

11 - wni 11 Jul 1/ 2' 00 9'48 11 :4.':;9 /l' 6'9'0' '1'Ä "-0' 11 9'.'16 11 711 '.t'cst-spa ng 11 "3 ' 11. '. 11 ~ 11.' • -';.::;,', 11 11 +' 4. 7
11 11 1/ " 11 fI .. , ' !J ' ' 11
11 ~eec.-J.''"C'' d c .,,.,.,.,, 11 I. j, Ja 11 11
11.1. "'""0 , an a c...........- 11 ,11 ' 11 .' 11 11 ' 11

:; lation of fat I: August. 11/2:65 '7:23lr /7:23/1: /15:20 17.371.:: I 16.26/ g
I, 11)' 11 11 11 11
11 11 11 ,- 11 11 11 11

li IlSeptettbeJ!l 8.10": 19.8511. 14~71·'1I·16.10- 23.20 ::'19.78 ','::
1/ 11 11 ,. '11 .. J'

11 11 l. ,11 11 '11, 11'

:: 11 October 1113.06 ..: 19.1611 15.88 11 18~90' - 21:90 'll 20.80 11
11 /I I' 11 Jl 11 11
11 11 /I ,'11', ,11 ' 11 11!l 11l{ovenberll 11.80 -17.6°11 15.?2'1l 17.50 - 21.80 11. 19.70 H + 4:38

11 1. '. 11 ' , u. . u. .. . .

:: . I: Decetlber H12.40 - 16.oo11', 14.13 1110.40 ~22.50 .:: ',' 17.61 11, ',' + 3.48 '
1I======================~~========~b=============ü=========================================================



,Table 2

Uean tenperature of \Vater in the Bai' of Gdansk in tho ,ears 1950-1960 and 1956-1973

/aooording to measureoents carried out by the Institute of 'Meteorolo~
, at the ooastal station in HelF

=====================================================================================
Themic anooalies cf' the

Months 1950-1972 1950-1960 1966:-1973 period 1966-1973 roferriJ?S
. to'the yea::r:s:

1950-1972 1950-1960.. oe
'"

,

== =============~=====================================================================
Januar;y 1.7 2.0 1.4 - 0.3 , - 0.6

aJ February 1.1 1.1 1:2 + 0:1 + 0.1

March 1.7 " 1~7 ' ,', '2~0 ' + 0.3 + 0.3
== 1=============1============= ================ ============== ===========================

April 4.5 4:4 I ,4:5 + 0:0 + 0:1
1 " .Mq 8.8 8:6 8~9 + 0.1 + 0.3

JUDe 13~9, 13.7 ,13:9 + 0:2 +,'0:2
.....

0:1July " 17.4 17:6 17.5 + 0:1 -== =============~=====::===== --------------- ==============~====~==============::======---------------- --
August ,18.5 18.5 18.? + 0:2 + 0.2

-
Oatober ',' 12:0 11.9' 12:0 0:0 + 0;1

November ?? ?5 ?? 0.0 + 0.2
.

December 4:1 4:2 4:0 - 0:1 - 0.2
:=~============~============--------------- ============== ===========================---------------~==================

I~=================11
11 Life phases
lIof the, sprat
11 "
11

, 11
11
11
11
11IF=================11 •
11 Hibernation a..Dd
II matu;'iDg er! genit
11, ' ,
11 glands
11
11
11IF=================11 '

'UPortional spawniIlg
11 . '
'and. period af smal
IJ
11 feeding ,
11
11
IJ
Jl
11
\I •

II=---~------------I ---~----:_---~----

Period of post
spaWIling teeding,
and aocumulation
of tat reaerves
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