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Tbe sprat welght-age and welght-1ength ratio expressed in
numorioa1 va1ues is an important faotor of fish'stook ana1yses

when 1t la used for the VPA, as 1t serves ~o oa10 u1ate quant ity

into population biomass ••
/ .

1. Material

,Tho basio matoria1 for this paper was oolleoted in the
Gdansk and Dornholm areaa in the years 1974-1976. The. fo11owing
number of fish were examined:

Tub1e 1. Numbor of sprat examlned /measurcd and weighed!
in thc GJansk and.Dornholm areas in the years

1974 - 1976 •

. -~e

....

.
Gtlansk region Bornholm area .'

.
Years Quarters Numbor Number· Nuwber Number

of of fiah· of of fiah
samp1es examined samp1es examined

I 8 3.666. 5 8.261
1974 11+111 5 2.284 7 5.177

IV 6 1.078 3
.,

4.177
---- - - -- - - - - .- - - - -.. - - - - -- - - - ------

I 8 3.755 4 ,6.985
1075 11+111 3 2.419 5 6.143

IV .4' 2.629 1 860
---- - - -- - - - .- - - ~----.- f- - - -- - ----'---

I 9 4.941 3 2.856
1076 11+111 5 1.753 6 5.980

IV 8 2.124 .)3 .. 3.355
- - -- - - -- - - - -- - - - - -- --;.;;- - - -------l 25 12.362 12 18.102
'l'otal 11+111 13 6.456 18 . 17.300

IV 18 5.831 7
.

8.392.
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2. Me thod•.

The sprat woigllt-longth ratio was generalizod by means
of the Lagler formula:

W = c • Ln

The following log formula: log W=log c + n ~ log t
served tocalculate the coefficients e and n and to inter­
prete the results in graphie form~

The weight-ago ratio was genoralized by m~ans of tho
v. Bortalanffy formula: Wt = WOQ~ [ 1 - e -K tt-to)]

3~; Wo ight - lengtho

The dependance between the waight and the length of tho
sprat and also weight changes in the Gdansk an~ Bornholm
areas ovar an annual oyole are shown in Table 2 and illus­
trated in Figs". 1 and 2..
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1'u!Jlc 2 .. \'loiu;ht chunGos in sprnt 'from the Udansk and Bornholm

areas depondinc; on lonßth, over the period', o:r one

vear / datn basod on observations/ are denoted: - no dnta,
u •

questionablo vo.lues are given in bracketo o

.......---T-~-_._----------r----------------
tCllgLh Gdunsk rer;ion ,I Bornholm region
c l'uG SÖ '-'1< ~f...lU.~a~r.::.t~o;rr.;,;G_.,.....,.."...__n:r:-::-_-t---t__~""~f"7""r..;Q:llju::;;aRrr·'C;:..;,e;:...:r:.:s:;...---Y---'r.;;:-:::---
/eu!.I II+.LII IV Bor J. .LJ.+.LLJ..LV ]'or

~inte- Spawning End of whola Winter- Spawn- End of whole
~~j,ng . feedinc yoar ing ing feeding year

I;loan 'uoic;ht of onofish calculatod for the years 1974-1976 /g/

I..- ......... l- -+- ..I-- ~ ..&... ..J._ ..... _

11,00
------.. ---------~--- ...--.---------------ro_-------~--- ..----

14,50

/2,50/

3,7~

4,49

5,36

G,28

7 50
, "
8,61

9,86

11,28

13,18

14,65

16,22

18,01

19,94

21,93

23,87

25,37

/31,06/,

30,00·

4,50 ,

4,97

5,88 .

6,61

8,07

9,42

10,76

11,66 '

14,01

15,60

17,15,

19,01

20,70

22,39

24,12

,25,91

29,37

3,60

4,34

5,14

6,27
7,55 .

8,77

9,86
,

11,23

12,87

'14,34'

15i~9

17~79

19,78

22,09

23,70

26,28
, 1I32,08j

5,96

6,89

8,02

9,44

10,96

12,68

14,01

15,64

17,24

19,34

21,31

23,45

23,92

27,29

30,00

/2,50/

3,48

4,,18

5,05

2,69

2,61

3,22

3;95

4,67

5,64

6,58

7,60

8,83

10,19 I

11,39

12,69

14,05

15,61

17,63

18~83

20,85'

120,7,4/22,00

2,89

3,07

3,74

4,36

5,04

6,09

6,74

8,12

9,79

11,.08

12,25

13,55

14,43

16,53

19,08

20,19 .

20,73

1/2,00/

2,71

3,55

4,50

5,73

G,G8

7,60 ,
7,99

9,85'

11,07

12,37 .

13,74

. 15,27

17,10,

18,28

20,15

2,50

2,62

3,00

3,75 '

4,39

7,08

8,71

9,63

10,86

12,14

13,99

15,01

16,72

18,02

,21,73/

20,48

7,0

7,5

8,0

8,~

9,0

10,0

10,5

11,9
11,5

1:::!,0

12,5

13,0

13,5

14,0

14,5

15jO

15,5

lü,O

lG,5

17,0
--------
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Table 3. Compal'utivo spccification 01' parameters in bhc
Laglcr equation 1'01' nprut from tho Gdunsk und

Bornholm aroas •
•

Quartoro Gdansk ror.:ion Bornholm rer~ion

/i11 1974--1976/ c n 0 n

I/vl~ntoring/ 0,006632 2~9656 0,004234 3,1457
II+III 0,005887 3~0158 0,,004307 3~1587
/spawning/

IV'/end 0:C 0~011062 . 2~8061 0~008428 ' 2~9162.
_Lf~~Q~BgL______

----------- fo----------- --------------- ------------------
Total annual 'O~008609 2~8776 0 41 004682 3;1258
cycle

,The coofficionts 01' the Laglor equation givcn in Table 3 change
their values ovor the poriod 01' n yenr depending on thc oprat
life-cycle~,Besides this the differonce betwoen the valuoso und

n depende on thö rogion the sprat, inhabits. In length classes
, from 8~5 to 11:5 cm tho \'loight 01' the sprat from the Bornholm

o.rea is 0. littlo lowor than that from Gdansk area~ \'Ihioh would
indioate that conditio~s 1'01' growth 01' small~r fislws in thc
Bornholm a~ea are probably slightly \?orso than in tho ,Gdansle
0.1'00. / mainly' in tlle Gulf 01' 'Gdansk/:' The situation changes,

'b'cßinning 'from tho 12 co. lenßth clo.ss~ Sprat of this 1ensth .from',
tho Bo~nholm areo. !lo.ve a di13tinctly groater wolght as compa;ed

v;ith sprat fromthe Gdanok area / Tuble2~ Figures 1 und 2/: As
I!'igure 2 and frabIo 2 show tIle sprat wei[5ht-:-length ra.tio ohanges
ovor the year~'The lowc:3t \'lei.fjht i:3 found at tlle end 01' the vlin­
tel' und bcginnil1g 01' the spring /J:'1arch-April-Uo.y/. The highest
woight is found in the fourtIl quarter follo\'ling the post-spo.vrning,

. fecdine; period.1

JI-. \'/e ight-age ~

The'wei()ht in successive a.go groups 01' sprat 1'1'001 the Gdansk

alld Bornholm areas io prescl1tod. in Table l~ and Fig~ 3, tho values
01' parameters! in the v: Bertalanffy oquation are shown in '.fablo 5:

, '

These parameters were calculated by the least squares mothod using

the wo ic.;htn 01' tho individual age ßroupso

..

•
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Table 4. Y.-cight in succcssivc age groups of sprat in the Gdansk and Bornholm reglons in tlle

years 1974-76 /empir~aal data/;questionable valucs are given in br~ckets, - no data

I

Elwor-I I Elwcr- The ditfercnccI

Gdansk region Bornholm region
.;~ge t.owski towski in I:lcan welght
groups Quarters 1953- iQuarters I 1953- of one fish

whole 1954 whole 1954 between spratI 11+111 IV
I

I '11+111 IV - trom the Gdans k
winte- spawning end of year wint.e- spaw- end of year

und Dornhole
ring feedlng ring ning fee.ding regions

I

in g in ~D

° - - 3,81 3,81 - - - ' 5,66 5,6G - 1,85 48,6

I 3,88 5,51 6,16 5,18 5,6 5,62 7,68 8,72 7 1 34 7,7 2,16 41,7

11 10,47 10.,32 11".20 10.61 11',5 11,76 14,24 14,15 13,38 11.,8 2,71 25,4
111 12,06 11~83 13,10/ 12,~3 13,0 15,24 15,32 17,80 16,12 14,3 3,79 30,7

IV 13,; 36 12,88 ,14,48 13,57 14,1 16,50 16,81 19,74 17,69 17,6 4,12 30,4
V 15,17 13,65 15,45 15,38 14,,9 17.46 17,64 122,39/ 19,16 ,18,1 3,78 24,6

VI' 16-,35 14,89 /15,03/' 15,4.2 - 18,14 /18,81/ 20,85 19,27 - 3,85 24,9
VII+ 16,96 15,14 17,26 16,45 - 19,35 ' 18,78 119,19/ 19,37 ~ 2,83 17,1'

, .
-
\I/gi 12,61 12,03, 12,30 12,32 - 14,87 15,61 16,16 ~5,55 !.rean 3,58' 34,8-

.. values

Tilis tab1e presents the mean weights of one fish calculated for 1974-1976 in g,
•
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tflle maan \'loicht of thc GclmlDk Gprnt. in 0. quarter and ngo group
in alwnyo 100G by about 3.5 b i.o. 35% than that of tho BCl'll -,

holm EJprat.

Taple,5~ Valuoo of tho parurnoters in tlio v.Bertalanf.fy
oquation, shoi'Jing the \7oight increment of sprat
from tho Gdansk und Bornholr:l regions •

•

,~",~

Q.uarters Gdansk region Bornholm ro ion
1974-1976 Woo/g/ K t o Wo<J/g/ ' K . t o

I 22.71 0.1516 -2.1202 19.55 0~5224 0~1291

, II+111 (17~O4 0.2520 -1.7216 20~62 0~2535 ' -2.7751
I

IV .15.87 0.6957 0.5099 21:'21 0~6495 0:0583
-_._--..;:.----- --------------------------------------_. ---------- -----------
Wholo yoa! 16~27 O~6031 0~5923 19~67 0~6574 0~2243

Tho best parameters wero thoso of the v~·BortalD.Dffy equation
ealculated for the wholo yoar /Table 5/ and ean thus be uood
for, further mo.thomatical r:lodels~

Comparing sprat fro~ tho Gdansk and Bornholm region ilh[ao found
that tho. annual asyrnptotic woight IJpo / calculatod fo~prat '
from the Gdansk region was liloro than :3 g loss, as coraparod with
tho sprat from tho Bornholm aroa. This confirI:ls tho c.oncl~lsion

draun from Tablo 4: Tho coefficiont of catabolism ~(/ is also
somevnlat lowor for tho Gdansk sprat~ 0.Rech1in oonduated in ­

vostigations on tho woight of th5l Got1and spra-q /19'/5/~. He oa1- e
culatod thc. fol1owing paramoters of'weicht inarement:
\'[00= 20:1~2:3 g K=: 0.270 t o= -2:576. 'l'hOEJO parametors va.ry con­
sidorably from thooe prosontod in Tablo 5 /calculated by thc
u.uthor for tho \vlholo yeo.r/~ The reason. fqr those difforences
was tho fact that O~ Rech1in usod data on the longth und weiGht
of fishos belonging to 0. greo.ter number of o.go groups~ Thorefore
older fish had 0. dooisivo' influcnce on t."1e paraoo ters.'

. tho .
The o.nnua1 varinbi1ity O~sibt~ in Tab1e 5 paramoters. in
tho v:Bertalanffy oquo.tion should be explainod iI:\ the future
ulllonß other things. by cornpo.ring tho so paramo ters "'obtained" from
sprat weight data aa1culatod from baak reckoning from oto1iths~·
with correspon<ling parameters calculated for empirical data~
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':Cablc G. '1'ho t;hooro bienl wo ic;ht in succe o::Jive ago r;roupo of tho
Gelano1\: o.'nd Bornholm oprat calculatod from tho v~Bort;alan.ffy

oquntion io dcuoted: X - incalculable vatuce from do.ta
for a ßivcn quarter and aGo Group; questionablo valuoo
ara eiven in brackotl3.

,.

Ago: Gdanok ror~ion Bornholl:1 rcr"ion
in 197'-1·-1976 :Jl10 .Le Quartern in 1974-1976groupn Cuartors your mlOlo

__! _____l_~!t!I!_l ___!Y____~--f-~-!----L!It!II-JL---~--- your
-------moan wO~Gh ~n,G .

0 X X X X X X I! '/023/ 5~28

I 8.56 8.46 /1't~58/ 13.551 7.15 /12.70/ 9~70 7~86

11 '10.55 10037 10.24 9,~,1 12~20 14~l~7 15020 13~55

III 12:26 11.85 13.06 ~2~86 15:19 15~85 18~07 16:49
IV '13:73 13:01 14:47 ~4~19 16~96 16:92 19:57 18:02
V 14.99 13.91 .15:17 H5:13 18.02 17~75 20:35 18:81

VI 16.08 14~60 15:52 ~5.65 18~64 18~39 20~76 h9~22

~II 17.01 15~15 15:69 n5~93 19:01 18:89 20:98 119:44

The theorotieal'valuos of tho sprat woight wore~calculatod

from tho v. Bortalanffy equation in age graupe from II to
VII + in roopective quartcro of the yoars 1974-1976 und
aloo in the areaa inveatigatod:' They are generally oqual
to tho weight valuos obt~inod from c~lculations from empi­
rical data /Table 4/.: The divergoneies in Ol! age groupe
betwoon empirical and,theorotical values of the sprat woight
result from tho absence of small fioh, which due to the
aoloctivity of fishing gear wore not eaught and could not
theroforo be exaI:1ined~i

5. Coneluoions.

5~1 .. The weight-length ratio caleulatod from Lagler's oquation
for the whole anoual eyele for the sprat in Southorn Baltie
io as folIows: a/ in the Bornholm reGion:

W = 0~004682 .L3.1258

. bj. in ·the Gdansk region:
W =0~008609 _L2• 8776



--

- 8 -

5.2 .. T'llo Hllllual- rato of sprat wo ic;ht incrol1ont oxpro socd

by tho v~Bortalanffy cC].uatiol1 is:

ul in tho Bornholr.l region: .
',T

t
:: 19,,67 /[';/0[1-0 -006574 ./t-0 0 22l

l-31J
b/ in the Gdans k 1'0 [';lon :

W
t

= 16 0 27- /g/.[1-e -{)~60310/t-O~~9231J

.:. 503~ 'rho Bornholm uprut hus u lügher rate of wo ie;ht increment .­

aß compurod with tho Gdunßk sprat; this difforonco,

takine into account tho aGo greup, amounts on nverago

3.5 g ioo~ about 35;~ ef thc weicht of the respectivo
ago (;1'0ups.'

5~l}~i Durine; tho year the woir;ht of tho sprnt undergoes cycli- '., •

cal ch3.nges; it in tho lot'lost in ~.lnrch-April-Muy and
tho hiehe st in tho 1'ourth quarter'o Thin coni'irms the'

rosults of oar1ier invostigntions on tho nprat carriod
. ... .

out by 1').:&'. liIO;)Tor." BoDixon., :E'.Vl. hlorm'.n, J.Elwertowski,
O~Rechlin und others.

505~ In view of the divergcl10ies in the sprat woight botwoen"

dntu from observations and those cal~ulated theoretically
from thev~Bertalc:inf±'yoquation, it v/ould soem t6 be

worth'whilo to invostigate tho' prob10m of oprat growth

based on baok-reckol1ing from the otoliths~

,,

l
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Flg.1 'rho relutloJlshl1l betwooll tho length and \Volght of sprat
trom thc following regions:
1. Bornholm /x-eruplrloul "dutu, ----- duta oalculated theoret 1­

cally/
2. Gdndsk /.- cmplrlcnl dntu, datu onloulated theore tloally/.
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Flg.2 Changes 1ii 'the weight of tbe sprat over tbe year aocordlng to length classes /_ no data/.
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F 19. 3. Chango s in tbo wo 19ht /\1/ of tllO sllrat over tbc year, in oon­
socutlvo yoars of its life in:
1. 'l'ho BOl'nholm rog Ion /x-emllir loa1 l1ata., ------ date. oa.loula.ted

thcol'(~ t ically/
2. 'rho GJunsk region / .-clnplrioul duta, l1ata. oaloulutel1

thcorct loally/. -


