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In the present paper the results of silver hake stock size 
assessment by VPA are given basing on the catches for 1964-1976 
frcm Div. 4ViX, and on the age composition of· the USSR cstches 
for the same period from Div. 41 where over 90% of this species 
is taken. For 1976.the preliminary USSR catoh data are reported. 
A total oatch for the period from January to August made up 
61215 tons, that is 49035 tons lower than that in 1975(~able 1). 

A total mortality in 1976 was estimated from catches per 
hauling hour by BMR~ ( ~able 2 ), the silver hake catch per 
hauling hour being estimated by catchea per hauling hour of all 
the fish species considering the silver hake share in a total 
catch. A total mortality of four year old fish and older ones 
averaged to 1.56 • ~he value of M for 1976 was taken as 0.5 
according to A.S. Boskov and E.D. Anderson. Hence, the original 
value of F = 1.0 was adopted for the virtual population analy
sis at age 4 or older, and F = 0.5 at age 3 or younger. 

~he recrUitment estimates for abundance assessment of both 
ona-yaar-olds and two-year-olda were adopted from E.D. Anderson, 
( Anderson, 1976). ~hese are 5% and 18% for one-year-olde and 
two-year-olda, accordingly, which corresponds to the values of 
F • 0.05 and 0.18. Mean weights by age groups are given accord
ing to H.G. Halliday ( Halliday, 1973). 

~he results of VPA of fishing mortality are given in ~able3. 
As shown by calculations the stock is astimated as 22 930 ·105sp. 
by 1976 and 16 822.105 sp. for 1971 ( ~able 5). ~he conversion 
of the stock size in numbers tc the stook Size in tons, and the 
correction according to correlation of the calculated and obssrv-
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ed weights ( Table 4 ) indicated that the stock size was 

274 09& tons in 1976 and would be 259 314 in 1977. Prom the stock 

size est1mste and the op~imum value o~ P = 0.7 the possible 

catch for 1977 wss oalculated as 101 688 tons, 64 0)4 tons fall

ing on the strong 1974 year-class. Hence, the silver Asks catch 

of 1UO thous. tons can be recommended for Div. 4VWX tor 1977. 
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Tebl. '. Silver hake catches from Div. 4VWX ( 105 sp. and liT ) 

~~:-l------------------;~-;--------------------T~;~f~~s 

____ 1_: _ I _2 __ 1_3 _ _ 1_ ~ _1_: _1_6 __ 1_7_-"-_8_ -'- :_1_1~ _1_1~ _1 ___ L~~ __ 
1::163 12 689 2778 2045 442 21 6 6 3 I 6003 123028 
1964 10 86 1188 1702 342 B3 6 3417 8II47 
1965 1 5 452 1050 301 44 4 1857 50022 
H6& I 102 123 182 107 16 I 532 10323 
B67 1 2 20 69 22 3 I lIB 24B3 
lj68 8 77 107 20 9 6 4 I 232 3523 
196::1 440 261 837 786 300 103 20 12 2759 46564 
1:170 921 1400 3648 1952 626 45 29 13 I 8635 169045. 
1~71 201 1603 2769 275B 777 93 28 41 19 8289 128653 
1::172 430 1374 2617 1531 1015 146 27 8 5 12 7165 Ii4048 
1:173 591 981 7612 6765 2297 528 146 35 10 5 I 18971 298621 
1::174 332 1081 2716· 1645 362 82 35 2I 7 2 6283 95601 
H75 349 103::1 2155 1491 427 109 50 14 2 5636 110250 
H76 287 1874 12II 399 147 211 51 2 I 3954 61215 

-------------------------------------------------------
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Table 2. Total mortality rates of slIver hake fro. Div. 4VWX by age compos1tion 
of BMHT oatches per trawling boar 

- - - - -1- - - - - - - - - - - - - - - A - ll" - E' - - - - - - - - - - - - - - - - - - - - - - - -,- - - -I 
ill.an _Y:a~s __ 1_'_-_2 __ 1~2_-_3 __ 1:: ~ _1_4_-_5 __ 1_5_-_6 __ 1_6_-_1_ 1 ~: 8 _ 18_-_9 __ 1:: ~o __ t~r_J:_ 

1970-71 

1~71-72 

1972-73 

1973-74 

1974-75 

__ ~75-76 

-0,30 

-2,37 

-0,28 

-O,:!l 

-1,23 

-2,66 

-0,44 

-0,92 

-1,16 

-1,32 

-0,75 

-1,13 

0,53 

0,16 

0,40 

1,24 

0,52 

0,71 

1,16 

0,57 

0,15 

2,64 

1,28 

1,34 

2,18 

1,27 

1,20 

2,56 

1,21 

1,90 

0,81 

0,72 

0,50 

2,41 

0,44 

1,52 

0,23 

0,83 

0,27 

2,27 

1,12 

2,24 

Te.ble 3. Jillahing mortality rate of' silver hake from Div. 4Vn at II. :::z 9.5 

0,47 

1,36 

1,51 

0,98 

1,67 

0,27 

0,66 

0,66 

0,35 

1,58 

1,46 

1,56 

J-----------------------------------------------~ -Y;a: ~ T - 2" - T -3- - T -4- - T ·1<-5"- ~T - -6- - T - -7- - T - ;) - -:- - ~ - T - ~O- - T - ~1--- - r - - - _Of - - - - - - - - .&. - - - - + - _ - _ +- ____ ,. ___ _ ~ ____ .:.; ____ +- ___ _ 
1964 0,03 0,45 1,43 1,74 2,38 1,00 
1%5 < 0,01 0,28 1,49 2,25 3,06 1,00 
1:!6f 0,04 0,08 0,24 0,88 1,42 1,00 
1:!67 < 0,01 0,02 0,08 0,06 0,07 0,41 
1968 0,01 0,03 0,03 0,02 0,03 0,17 
1963 0,02 0,12 0,38 0,72 0,39 0,15 
1970 0,08 0,32 0,59 0,88 0,31 0,25 
1971 0,07 0,27 0,61 0,73 0,43 0,45 
1972 0,08 0,20 0,33 0,71 0,41 0,30 
1973 0,11 1,07 2,07 2,20 1,82 1,52 
1974 0,17 0,65 1,13 1,00 0,69 0,87 
1975 0,19 0,83 1,58 2,03 1,71 2,35 
1976 0,50 0,50 1,00 1,00 1,00 1,00 

1,00 
1,91 
0,18 
0,97 
0,31 
1,24 
1,80 
2,04 
1,00 

1,00 
0,62 
0,41 
1.,24 
1,00 
1,00 
1,00 

1,91 
1,00 
1,00 

1,00 

----------------------------------------------------
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Table 4. Calcula'ted and observed oatches of s11ver ilake 

from Div. 4VWX in 1964 - 1976 (Mr) 

-----7--------T-------~----------I ObBerved I CBlc~lB~ed I CBlc~Bied 
Year catch oatch ob.erved 

- - - - - - - - - - - - - - .j. - - - - - - - -'- - - - - - - - - -
1964 81,147 70,44:1 8682 

1965 50,022 41,274 8251 

1966 1O,32} 10,960 1,0617 
-

1967 2,48} 2,704 1,0890 

1968 },52} 3,68} 1,0454 

1%9 46,564 51,067 1,0967 

1970 169,045 140,587 8}17 

1971 128,653 152,}B 1,18}9 

1972 1I4,048 130,830 1,1471 

1:17} 298,621 382,964 1,2824 

1974 95,601 108,064 1,1304 
-

1:175 1I0,250 9:1,158 89:14 

1:176 61,215 58,897 9621 

---------------------------------
I = 1,0}25 

Table 5. Silver hake Biooka in DiY. 4VWX in 1964 - 1977 ( 105sp. and IIr ) 

----T----------------AGB-~-~-----------------j~~~r~~w~ 

~e~ __ 1_ ~ __ L: _ r _ ~ _ J __ 5 __ '-_6 __ L ~ _1_ ~ __ L_9 __ L1~_1 :1 __ 11~5~pJ __ ~ __ 

1%4 }693 4090 2687 493 106 12 Il081 20246:1 
1965 3180 2}25 1624 393 53 8 758} 140051 
1966 }300 2026 1073 224 25 2 6650 879580 
1967 254} 1282 IB7 479 56 4 5501 789835 
1968 16}5} 4595 859 577 258 32 2 22676 263764-
1969 16736 9}59 3IlO 721 }99 181 17 30523 382949 
1970 23063 16706 5433 1312 212 165. 99 2 46992 787718 
1971 30043 14706 7486 1850 332 96 81 51 54645 639655 
1972 22634- 18195 6828 2465 542 Bl 38 19 17 50869 656439 
1973 II9I3 14103 9095 3022 746 224 60 17 10 2 39192 523518 
1974 8725 7032 2951 699 203 74 30 13 4 19731 258017 
1975 7570 4695 2243 578 158 63 19 4 15330 2466Il 
1976 17480 3832 1262 284 ,49 17 4 2 22930 274096 
1977 4445 10401 1410 464 63 33 5 I I6'822 259314 
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