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The sprat welight-age and welght- length ratio expressed in

" numerical values is an important factor of fish stock analyses

when it 1s used for the VPA, as it serves to calculate quantlty
into population biomass.

l. Material
The basic material for this paper was ocollected in the
Gdansk and Bornholm areas in the years 1974~ 1976, The followlng~

number of fish were examined'

Number of sprat examined /measured and weighed/
in the Gdansk and.Bornholm areas in the years
1974 - 1976.

Tuble 1,

Gdansk region Bornholm area
Years | Quarters Number Number - Number Number
of of fish .o | .of fish
samples examined samples exanined
I 8 3.666 . b 8.261
1074 II+1I1X 5 2,284 7 - 8.177
1v -6 1,078 3 4,177
—_—— e e T e - I J
I 8 3.755 4 6.985
1975 II+I1I1X 3 2.419 5 6.143
v 4 2,629 1 860
| I o 4.941 3 2.856
1976 IT+I1X 5 1,753 6 5,980
IV 8 2.124 .3 ' 3.355
R S SRR A 25 |~ 12.362 | 12 ~ | T 18,102 ~
Total IL+11X 13 6.456 18 > 17.300
v 18 5.831 7 T 8,392
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2.

Ie t;hod.

. The sprat w01ght-length ratio was generalized by means

3.

of the Lagler formula:

W=c¢ . 1P
The following log formulas log W= log ¢ + n , log L
served to- calculate the coefficients ¢ and n and to inter-
prete the results in graphic form, ' ‘
The weight-age ratio was generalized by means of the
v. Bertalanffy formulas: W= Woo;[ 1 - e_K(t"toq

Weight - length.

The dependence betwoen the weight and the length of the
sprat and also woight changes in the Gdansk and Bornholm
areas over an annual cycle are shown in Table é and illus-
trated in Figs. 1 and 2, ’
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Table 2. VWeight changesAin sprat -from the Gdansk and Bornholm
‘ arceas depending on length, over the period:-of one
year / data based on observations/ are denoted: = no data,
questionable values are given in brackets.

Length Gdansk regibn ' . Bornholm region

clagses Luarters Quarters
/cn/ I II+111 1V Fox I I+ ILI [IV For
- Winte—-|Spawning|End of [whole Winter—| Spawn— |End of whole
ring . . feeding year ing ing feeding |. year

Hean weight of.one'fish calculated for the years 1974-1976 /ﬁ/

7,0 | 2,50 | - 2,89 2,69 | - | - | - -
7,5 2,62 |/2,00/ 3,07 | 2,61 - - - e
8,0 | 3,00 | 2,71 | 3,74 3,22 | /2,50/| =~ - /2,50/
8,5 3,75 | 3,55 | 4,36 3;95 | 3,48 | 3,60 | 4,50 3,74
9,0 | 4,39 | 4,50 .| 5,04 | 4,67 | 4,18 | 4,84 | 4,97 4,49
9,5 | 5,40 | 5,73 6,09 5,64 | 5,05 | 5,14 | 5,88 5,36
10,0 5,44 | 6,68 6,74 - | ©,58 5,96 6,27 | 6,61 | 6,28
10,5 7,08 | 7,60 _ | 8,12 7,60 | 6,89 7,65 | 8,07 1,50
11,0 | 8,71 | 7,00 |o,79 | 8,83 | 8,02 | 8,77 | 9,42 | 8,61
11,5 | 9,63 [ 9,85 [11,08 [10,10 | 9,44 -| 9,86 | 10,76 9,86
12,0 (10,86 [11,07 12,25 |11,30 | 10,96 | 11,23 °| 11,66 | 11,28
12,5 |[12,14 [12,387 (18,55 |12,69 | 12,68 |12,87 | 14,01 13,18
13,0 13,99 [13,74 14,43 14,05 | 14,01 [ 14,34 15,60 | 14,65
13,5 |15,01 15,27 [16,53 [15,61 | 15,64 | 15,80 | 17,15 | 16,22
14,0 |16,72 |17,10  |19,08 |[17,63 | 17,24 | 17,79 | 19,01 18,01
14,5 [18,02 |18,28  [20,19. [18,83 | 19,34 |19,78 | 20,70 | 19,04
15,0 /21,73/[20,45  [20,73 |20,85 | 21,31 22,00 | 22,39 | 21,03
15,5 |20,48 | - 22,00 [20,74/| 23,45 |[23,70 | 24,12 23,87
16,0 | - - - - | 23,92 |26,28 | -25,01 | 25,37
16,5 | - - - - . | 21,20 y32,08/ | 29,37 " |/31,06/
17,0 | - - - - " Jso00 | = | - 30,00°
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Table 3. Comparative specification of parameters.in the
Lapgler equation for sprat from the Gdansk and
Bornholm areas. .

Quartors ' Gdansk region ‘ Bornholm region
/in 1974-1976/ c n o n
1/wintering/ 0,006632 249656 0,004234 33,1457
IT+III 0,005887 3,0158 0,004307 3,1587
/spawning/ . ) .
IV/end of 0,011062 | . 2,8061 0,008428 12,9162
| /feeding/ i ‘

Total annual |0,008609 2,8776 " 0,004682 3,1258
cycls ,

"The coofficients of the Lagler equation given in Table 3 change
their values ovor tho period of a year depending on the sprat
-life—cycle. Besides this the difference between tho values ¢ and
n depends on the region the sprat inhabits. In length classes

- from 8.5 to 11.5 cm tho weight of the sprat from the Bornholm
area is a little lower than that from Gdansk are&; which would

~ indicate that conditions for growth of smaller fishes in the
Bornholm area are probably slightly worse than in tho Gdansk
area / mainly in the Gulf of -Gdansk/.' The situation changes .
'béginning'from the 12 cn length class. Sprat of this length from
the Bornholm arca have a distinctly greater weight as compared
with sprat from .the Gdansk area / Table 2, Figures 1 and 2/. As
Figure 2 and Table 2 show the sprat weight-length ratio changes
over the year. The lowest weight is found at the end of the win-
ter and beginning of the spring /March-April-May/g The highest
welght is found in the fourth quartér following the post—spéwning‘
+ feeding period. :

4, Weight-age. _

The weight in successive ago groups of sprat from the Gdansk
and Bornholm areas is presented\in'Table 4 and Fig, 3, the values
of parameterufin the v. Bertalanffy equation are shown in Tabie S5e
These parameters were calculated by the least squares me thod using
the weipghts of the. individual age groupu.

-




Table 4. VWeight in successive age groups of sprat in‘the'Gdansk and Bornholr regions in the
years 1974-76 /empirfaal data/;questionable values are given in brackets, - no data

e Gdansi rogton toveii | vomioln region Bimors | The dittorence
3 groups Quarters iggg' Quarters , 1953~ of one fish
‘ I TI+Ii1 | 1V whole T T II+iii] v |hole | 1954 between sprat
winte- spawning] end 6f year winte- | spaw- {end of year §§3m32?2h§§§95K
ring feeding ring ning feeding regions
! in g in <
- - 3,81 3,81 - - - 5,66 5,65 - 1,85 48,6
1 3,88 . 5,51 6,16 5,18 5,6 5,62 7,68} 8,72 7,34 7,7 2,16 41,7
II 10,47 10,32 11;20 .| 10,67} 1IL,5 11,76 14,24 | 14,15 3,38 11,8 2,71 25,4
11X 12,06 11,83 | 13,10/ 12,33 18,0 15,24 | 15,32 | 17,80 | 16,12} 14,3 3,79 . 30,7
v | 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 17,641/22,39/ 19,16} 18,1 3,78 24,6
Vi~ 16,35 :14,89 /15,03/- | 15,42} -~ 18,14 {/18,81/4 20,85 | 19,27 - 3,85 24,9
Vii+ | 16,96 15,14 17,26 16445 - 19,35 18,78 19,19/} 19,37 - 2,83 17,1
W /e/ | 12,61 12,03 | 12,30 } 12,32 - 14,87 15,61} 16,16 15,55 lMean 3,58 . 34,8-
4. - values
This table presents the mean weights of one fish calculated for 1974-~1976 in g, '




The mean weight of the Gdansk
iz always less

holm sprat;

Table 5, Values of the parameters in the v,Bertalanffy

_-

sprat in a quarter and ago group

by about 3.5 g i.c. 35% than that of the Bcin —.

»

equation, uhowlng the weight increment of sprat
from the Gdansk and Bornholm regions. '

QuartegsG ~Gdansl region Bornholnm region )
1974197 N
_ W,o/8/ K t, Woo/5/ K A

I 22,71 |0.1516 ~-2,1202 19.55 0.5224 0,129
CII+III - N17.04 |0.2520 -1.7216 20,62 0,2535 ~-2:7751

IV [15.87 |0.6957 0.,5099 |- 21.21 0.6495 0.0583
Wlhole yead 16.27 | 0.60%1 0.5923 19,67 0.6574 0.2243

The best parameters were those of the vQBertalgnffy equation
calculated for the whole ycar /Table 5/ and can thus be used .
for. further mathematical models,

Comparing sprat from the Gdansk and Bornholm region lggggs found

that the ennual asymptotic weight /7 / calculated forYsprat:
from the Gdansk region was more than 3 g8 less, as compared with
the Sprat from the Bornholm area. This confirms the conclusion
drawn from Table 4, The coefficient of catabolism /K/ is also
somnewhat lower for the Gdansk sprat;'o;Rechlin conducted in ~
vestigations on the weight of the Gotland sprat /1975/. He cal-

~culated tho following parameters of welght increment:

U= 20,423 ¢ K= 0.270 b= ~2,576, These parameters vary con-
siderably from thogse presented in Table 5 /calculated by the
author for the |whole year/{ The reason. for these differences
was the fact that O. Rechlin used data on the length and weight
of fishes belonging to a greater nunber of age groups. Therefore

" older fish had a deciagive- influence on the parameterso

The annual variablllty oE\Vialble in Table 5 parametert in
the v.Bertalanffy equation should be explained in the future
agong other things .by coumparing these parameters ‘obtained’ from

sprat weight data calculated from back reckoning from otoliths,
with corresponding parameters calculated for empirical data,
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The theoretical weight in successive age groups of the
Gdansk and Bornholm sprat calculated from the v.Berbalanffly
equation is deroted: X — incalculable values from data

for a given quartor and age group; questionable values

are given in brackets,

Ago ! Gdansk region T Bornholn region

groups | Guarters in 1974-1976 &;gre Quarters in 1974-1976 thole
T TI+ITI | IV 1 TT+III v year
h “"mean weightin'g

o X X X X X X / .23/ | 5.28

I 8.56 8,46 | /4.58/ |/3.55/] 7.15 | /12.70/ 9.70 7.36
II 10455 10,37 10424 | 9.51 {12.20 1,47 15,20 13,55
111 12.26 11,85 | 13,06 (12,86 |15.19 | 15.85 [18.07  [16.49
v 13,73 13,01 | 14,47 14,19 |16.96 | 16.92 |19.57  [18.02

v 14,99 13.91 | 15,17 15,13 [18.02 | 17.75 |20.35  [18,81
VI 16.08 14,60 15.52 [15.65 {18.64 18439 |20.76 19,22
VII 17401 15.15 | 15,69 [15.93 19,01 | 18,89 {20.98  [9.44

The theoretical valuos of the‘sprat welght wore. calculated
from the v, Bortalanffy equation in age groups from II to

VII + in rospective quarters of the years 1974-~1976 and

also in the areas investigated. They are generally equal

to the weight values obtained from calculations from empi-
rical data /Table 4/, The divergencies in 0/I age groups
betwoen empirical and theoretical values of the sprat weight
result from the absence of small fish, which due to the
selectivity of fishing gear woere not caught and could not
therefore be examined,

5, Conclusions.

5.1. The weight-length ratio calculated from'Lagler’s équation

for the whole annual cycle for the sprat in Southern Baltic
is as follows: a/ in the Bornholm regions

- W = 0,004682 »17+1258
- b/ in the Gdansk regions
W = 0.008609 «1°+8776
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The annual rate of sprat weiht 1ncrpuent expressed

by bthe v.Bertalanffy cquabion iss

a/ in the Pornholm regions _
ly - ’)l
T, = 19,67 /g/o[q_e 0. 6574 /t;-o.aqa/J
b/ in the Gdansk regions

~0,6031¢ /-0.592
o = 16027 Jg/+[ 1= 5 »923/]

The Bornholm sprat has a higher rate of weight increment
as compared with the CGdanck sprat; this dlfference, '
takmng into account the age group, amounts on average
3.5 g i.e. about 35% of the weight of the respective

W

- age groupsﬁ

5.4, During the year the weight of tho spraﬁ undergoes cycliéfA

cal changes; it is the lowaest in larch-April-~lay and
the highest in the fourth quarter, This confirms the
sults of carlier invostigatbtions on the gprat carrled

out by P.¥. lioyex:. 3 B.Dixon . y F. V. Lor&nl, J.Elwertowski,u

0 Rechlln and others.

In view of the divergencies in the spbat woipght betwoen
data from observatlons and thoseo calculated theoretically
from the v.Bertalanfry equation, it would sesen to be
worth while to investigate the problenm of sprat growth :
based on back-reckoning from the otoliths,
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Fig, 1 The reluationship betweon the length and welght of sprat
from the following regions:

l. Bornholm /x-empirlcal data, ----- data oalculated theoreti-
cally/

2. Gdaisk /.- empirical data, —m data caloulageq theoretioally/.
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Fig.2 Changes in the weight of the sprat over the year according to length classes /- - - - no data/.
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