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Growth dynamics of Sprat Sprattus sprattus off Bulgarian Black Sea Coast 

of 

shows and between and this 
its specific to changes 

this study we analyse the 1977 to 1990 
and population was 'modelled  on the base  of 

monthly  length-at-age data by fitting the von 

qs = Zog]& + 2zog]&oo 4 
and 1984) 

analysis on 
and indices.(TubZe 

Tuble 1. of and 
1 and 2 41,  dl2-aanual 

at age 1 and 2; c.$-condition 
and  biomass at. age F-fishing intensity; Zoo, 
zoo- and phytoplancton  biomass; To, C.W.- phosphate 

and coldness the N-W Sea. 
Significance  levels: *- ~(0.05; # - p4J3.61 

year # dl d 2  C$ Zoo 
p 0.09 

- 0.91#  -0.27 
-0.67# 0.16  0.77# 
-0.88#  0.15  0.78# 1.00# 
0.52  0.79#  -0.73#  -0.28  -0.31 

d 2  0.71#  0.04  -0.82#  -0.69#  -0.72#  0.55* 
-0.22  0.53  0.27  0.34 1 0.34  0.30  10.51 
-0.67#  -0.09  0.68#  0.43  0.45  -0.56*  -0.65*  .0.03 
0.83# 0.84#  0.66*  0.68#  -0.76#  -0.56*  -0.37 0.52 

-0.02  0.52 -0.15 0.22  0.18 0.55* 0.25  0.66* -0.10 -0.36  -0.32 
0.43  0.70*-0.44  0.03 -0:02  0.70*  0.23  0.65  -0.43  -0.73*-0.67*  0.69* 

ZOO -0.75# -0.08 0.68#  0.83# 8 0.82#  -0.40  -0.52  0.19  0.30 .0.69# 0..68#  0.13  -0.02 
-0.23  0.41  0.56* 0.58* -0.36 -0.38.  -0.20  0.26  0.58* 0.50 
-0.39 0.44 0.61*  0.57  -0.35  0.31  -0.22  -0.06  0.38  0.34 0.00 -0.22  0.73#0.71# 

CW. 0..27  -0.45 -0.00 -0.60 -0.56  -0.26 0.15 -0.08 0.08 -0.01 -0.08 -0.00 -0.39 -0.53 0.06  0.04  -0.61 
0.70 0.78* -0.81* -036 '-0.66 0.88# 0.71*  0.14  -0.25 -0.80* -0.74*  0.70  0.81* -0.65 -0.50 -0.51 

An intensification of in mid70's on the base of 
abundance, due to outstanding of the 

1980, biomass  being ia 
and 1992). 
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the 1977-1993 by in size  and 
1987, on the level of 

1978 (Table 2, fig.). 

' year Loo k 
1977 12.62 0.329  1.719 
1978* 30.73 0.042  1.598 
1979 14.30 0.271  1.744 
1980 16.85 0.145  1.615 
1981 12.41 0.594  1.961 
1982 12.80 0.427  1.845 
1983 13.21 0.344  1.778 
1984 12.02 0.544  1.895 
1985 13.50 0.282  1.71  1 
1986 12.65 0.404  1.81  1 
1987 26.03 0.069  1.670 
1988" 19.36 0.129  1.684 
1989 15.34 0.230  1.733 

TabZe 2. of 

12.27 0.399 1.770 . 
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,shows a 
of - = -0.78; - = -0.69): 

sho& 
of by fishing 
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#?: O. 52; 
annual = 0.55 and c.$: = 0.66. The spawning intensity is 

the abundance and c.J: = 0.65, and 
'with by' zoo- and  phytoplancton 
abundance and by phosphate last 
two of the conditions  because  they 

to the of the sea.  The  same is the case with the climate 
indices (T 0 and C. show significant 
the 1977-85. This one the necessity. of 
of the dependence of the on climate. 

Although the account of the in the analysed  time 
do not indicate between  them. The changes of 

can be associated mainly  with the of the standing stock 
intensive  exploitation. after 1986, (especially the 

sp.) .become dominant ìn the pelagic  community.  ,Competition  on  food  with 
one possible  explanation of the the last 

Aclillowledgen~ents: study by the 
Scheme of the 1 82\104 1 \91-92. 

and J.L. 1984. Fishbyte 2( 1):21 
qnd G. 1992. 305 
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