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/ntkoduction.-

The Sitvet hake, Mentucciws bitinea/ti2s, 	 among the most impottant
oecim 04 the botto-M—Puna on the Scotian Sket4 (NAFO, Div. 4VWX). The
population ha's been conti_nuolg Atudied )since 1962 when the titawt 4iAhety

isitvek hake began. In the Zaist ,6ouk yeau a con6idekabte biological
4.n4otmation wete cottected ()tom the Intmationat Obis enven Ptogtam and it
waA poimibte to pftepake age - length keys ion cume6ment pu/tpoe.

The pitment paper isumakize/s the age-length key Pt the hest Out yeah
obtained Piom the cuban commetciat and kmeakch ve/meLs isampt.e.A.

MatekiaLs and MethodA.-

Fout AampteA o4 ototithA were cottected, one duking the &tmmek 1977 on
boated the research ve/ma "I)sta de la Juventud", and the otheu in 1978,
1979 and 1980, prom the inteknationa. Obisekvek Program, all o4 them weke
tkatiged in isize and ex. Once the ototithis were removed, they weke

kept in identi4ied papa enveZope. The tkuctuke2s were broken thtough
the nucteuA and one hati wais potiAhed at the zuk4ace 4ot age detekmination.
When the zones weke not diAtintty 066e/wed due to prolonged 4to/ting o
ototithA, Aome HNO3 (2 %) waz added 4ot a dew minuteA to the potiAhed
wt4ace, attaining a conAidekabte improvement sot obAekvation.	 The
/Leading were cakky out 6ottowing Mat,C, (1980) methodology.

The Von Bettatan44y growth equation wars coed to ductibe the gtowth o
each 6ex and both combined.

Age and gtowth:

A Aampte o4 306 Sitvet hake ototithA cottected in jag o4 1977 were
examined 4tom wich 114 belonged to mates and 192 to 4emateA.

The zpecimenz coed in the anaty,siz Hanged 4tom 12-66 cm. The
age-length key by Aex detived 4tom ototithz i4 pknented in Table 1.
These data indicated wete dqined age group 1 and 2 yeau Pt both mateA
and 4ematez. Age 3 and olden mat.eA (12.2) wete pootty kepkuented but
4ematez campkized 49.5 % o4 the .ample. Femateis at age 3 4howed a wide
kange in Length (28-44 cm) wLch might be attkibuted to the proportion
mature at age 3 (Hunt, 1978).

The mean length-at-age Ahown in the Table 1 were azed to catcutated
the Von 8uttatan64y pakameteu and the kmatants cukve ate Ahown in
Fig. 2.

A total o ,6 248 ototiths were employed in 1978, 6tom wich 94 belonged to
males and 154 to 4emateA, The age-tength Key by Aex detived 4tom the
individuabs (14-60 cm) anct yAi L pke6ented in Table 2. Females and
mateA at age 2 • were the mot teptuentativeA with 25,3 % and 47,5 %
kupectivety.
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In Juty o4 1979 a zampte o4 226 Sitveit hake ototith6 weAe cottected
4A0m, wich 80 betonged to }Tau and 146 to 4emates.

The age-tength key by Aex dekived PLom the individuat anatyAez /Os
ptuented &t Tabte 3. Them data indicated weft de4ined ais in pteviows
yeat age gtoup 1 and 2 yewt 4ot both matez and Ornate, with 47,5 and
34,2 % teApectivety.

The 1980 isampte wa4 the biggezt one with 4ematez belonged to age 5 to 9
mou teptmentative. Femate6 and mates at age 1-2 we/Le the most abundant
with 39.7 and 71.5 % teApectivay (Tabte 4).

The Von 6ektataq4y cutve4 deitived 4nom tabta 1-4 ate Ahown in
4igtoLe 1. The coyntotic tenght 4oA a yeau anatyAed in thiz papa we're
highet than the vatue6 obtained by Hunt (1978) ptobabty due to the tack
o4 the otdet individuats in the ampte (Tabte 5).

It wws 4ound that (l on each age gtoup the 4emateA mean £enght exceeded
the one 04 the mates Pt the 4ouk yeatA Atudied.
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Table 1.- Age-tength key 6ok SLIva hake in Pit). 40) 6kom ototith AampteA, 1977.

LENGTH	 AGE I AGE 2 AGE 3 AGE 4 AGE 5 AGE 6 AGE 7 AGE 8 AGE 9 	 TOTAL 
(cm)	 MFMFMFMFMFMFMFMFMF M F M+F

12	 1	 -	 1	 -	 1
13	 5	 3	 5	 3	 8
14	 5	 5	 5	 5	 10
15	 5	 5	 5	 5	 10
16	 5	 5	 5	 5	 10
17	 5	 5	 5	 5	 10
18	 5	 5	 5	 5	 10
19	 5	 5	 5	 5	 10
20	 5	 5	 5	 5	 10
21	 5	 5	 5	 5	 10
22	 4	 5	 1	 _	 5	 5	 10
23	 4	 4	 1	 1	 5	 5	 10
24	 3	 4	 2	 1	 5	 5	 10
25	 1	 2	 4	 3	 5	 5	 10
26	 1	 1	 4	 4	 5	 5	 10
27	 1	 5	 4	 5	 5	 10
28	 5	 4	 1	 5	 5	 10
29	 5	 4	 -	 1	 5	 5	 10
30	 4	 4	 1	 1	 5	 5	 10
31	 4	 4	 1	 1	 5	 5	 10
32	 3	 4	 2	 1	 5	 5	 10
33	 2	 2	 3	 3	 5	 5	 10
34	 -	 2	 2	 3	 -	 3	 5	 8
35	 1	 -	 4	 -	 1	 4	 5
36	 2	 2	 3	 1	 4	 5
37	 -	 1	 4	 1	 -	 2	 5	 7
38	 -	 3	 -	 2	 -	 1	 5	 6
39	 -	 3	 2	 -	 -	 -	 5	 5
40	 -	 2	 3	 -	 -	 -	 5	 5
41	 2	 -	 3	 -	 -	 5	 5
42	 -	 2	 -	 3	 1	 -	 -	 5	 5
43	 /	 4	 1	 5	 6
44	 1	 -	 4	 -	 -	 -	 55
45	 5	 -	 -	 -	 5	 5
46	 -	 1	 -	 4	 5	 5
47	 1	 4	 5	 5
48	 -	 2	 -	 3	 -	 5	 5
49	 5	 -	 5	 5
50	 -	 1	 -	 1	 -	 2	 2
51	 1	 -	 1	 -	 2	 2
52	 -	 1	 -	 1	 1
53	 -	 -	 -	 -	 -
54	 -	 1	 -	 1	 -	 2	 2
55
56
57
58	 -	 1	 -	 1	 1
61	 _	 1	 -	 1	 1
66	 -	 1	 -	 1	 1

TOTAL	 59 60 41 37	 9 32	 3 37	 2 17 -	 3 -	 4 -	 1 -	 1 114 192 306

MEAN ()Tim)	 171 178 287 293 329 368 355 421 400 482 - 521 - 542 - 615 - 665
%	 52 31 36 19	 8 17	 3 19	 2	 9 -	 2 -	 2 -	 + -	 + 37 63



Tab&	 ge-Zength key 4ok Save& hake in Div. 4W itom .oXoUth zampee, 1978.

LENGTH.	 AGE 1	 AGE 2	 AGE 5.	AGE 4	 AGE 5 AGE 6 AGE 7 AGE 8 AGE 9 	 TOTAL 
(em)	 M.	 F	 H	 F	 M	 F	 M	 F	 M ! FRFMFM . FMF	 Nir'M+F

14.
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

1
1

2	 3
4	 5	 1
4	 5	 1
3	 5	 2	 -
3	 3	 2	 2

3	 5	 2
1	 5	 4

5	 5
5	 5
4	 5	 1
4	 5,	 1	 -
_	 5	 5
4	 4	 1	 1

1. 5 	 4
1	 1	 4'	 3	 1

2	 4	 3	 1
5	 5	 -
4	 5	 1

1	 4	 2	 1
4	 1	 1
2	 3

-	 4	 2	 1
4

4 -	 1
2 -	 3

2
2 -	 1 -
1 -	 1 -
2 -	 2 -
- -	 2 -
2 -	 -
1 -	 1-

1	 1
1	 1

2	 3	 5
5	 5	 10
5	 5	 10
5	 5	 10
5	 5	 1. 0
5	 5	 10
5	 5	 10
5	 5	 10
5	 5	 JO
5	 5	 10
5	 5	 10
5	 5	 10
5	 5	 10
5	 5	 10
5	 5	 10
5	 5	 10
5	 5	 10
5	 5	 10
3	 5	 8
1	 5	 6

5	 5
5	 7
5	 5
5	 5
5	 5
2	 2
5	 5
2	 2
4	 4
3	 3
2	 2
2	 2

1
2	 2
J	 1

1
2

TOTAL
	

17	 27 39 39 20	 31	 16	 18	 2	 16 -	 16 -	 5 -	 1 -	 1	 94 154 248

MEAN (mm) 202 208 258 272 312 346 350 390 395 440 - 467 - 516 - 585 T 605

18	 18 42 25 21	 20	 17	 12	 2	 10 -	 10 -	 3 -	 1 -	 1	 38 62



Tab&	 Age-tength k y fan Sava hake in Div. 4W VLom ototith zampta, 1979.

LENGTH	 AGE 1 AGE 2 AGE 3 AGE 4 AGE 5	 AGE 6 AGE 7 AGE 8 AGE 9 	 TOTAL 
)	 MFMFMFMFMFMFMFMFMFMFM+F

16	 1	 -	 11
17	 - 	-	 -

	 -

18	 2	 1	 2	 1	 3
19	 1	 2	 1	 2	 3
20	 4	 3	 4	 3	 7
21	 1	 3	 1	 3	 4
22	 5	 4	 -	 1	 5	 5	 10
23	 2	 2	 -	 3	 2	 5	 7
24	 1	 2	 4	 3	 5	 5	 10
25	 1	 2	 4	 3	 5	 5	 10
26	 2	 3	 5	 5	 5	 10
27	 -	 -	 5	 5	 55	 10
28	 -	 5	 5	 5	 5	 10
29	 -	 5	 5	 5	 5	 10
30	 -1	 4	 3	 1	 1	 5	 5	 10
31	 3	 4	 2	 1	 5	 5	 10
32	 2	 3	 3	 2 5	 5	 10
33	 2	 2	 3	 1 5	 5	 10
34	 1	 1	 3	 2	 1	 -	 5	 5	 10
35	 5	 2	 _	 1	 5	 5	 10
36	 -	 1	 2	 1	 2	 1-	 3	 5	 8
37	 -	 3	 1	 1	 1	 1	 5	 6
38	 1	 -	 2	 -	 2	 -	 5	 5
39	 -	 3 -	 2	 -	 5	 5
40	 -	 2 -	 2-	 1	 -	 5	 5
41	 _	 2	 -	 2-	 1	 _	 5	 5
42	 -	 2-	 2-	 1	 5	 5
43	 -	 2 -	 3 -	 _	 5	 5
44	 -	 1	 -	 3	 -	 4	 4
45	 -	 4-	 1	 -	 5	 5
46	 -	 1	 -	 1	 -	 2	 2
47	 1	 -	 2	 _	 3	 3
48	 -	 -	 -	 1	 -	 1	 1
49	 1-	 -	 -	 1	 1
50	 -	 /	 -	 1	 -	 2	 2
51	 -_	 1	 -	 1	 1
52	 -	 -	 -	 -
53	 1	 -	 -	 -	 1	 1
54	 1	 _	 1	 1
55	 -	 1 -	 1	 2	 2
56	 -	 2 -	 1	 -	 3	 3
57	 1 4 -	 1	 1
58

TOTAL
	

20 20 38 50 18 15	 2	 6	 2 14 - 20 - 13 -	 4 -	 4 80 146 226

MEAN (mm)	 219 225 286 292 337 349 354 371 369 405 - 439 - 459 - 549 - 559

250 137 475 342 225 103 25 41 25 96 - 137 - 90 - 27 - 27 354 646



Tabte	 Age-tength key Aot Savet hake in Div. 4('  Atom ototith 4amplez, 1980.

LENGTH	 AGE 1 AGE 2 AGE 3 AGE 4 AGE 5	 AGE 6 AGE 7 AGE 8 AGE 9	 TOTAL 
( on)	 MFMFMFMFMFMFMFMFMFMFM4

13	 5	 3	 5	 3	 8
14	 5	 5	 5	 5	 10
15	 5	 5	 5	 5	 10
16	 5	 5	 5	 5	 10
17	 5	 5	 5	 5	 10
18	 5	 5	 5	 5	 10
19	 5	 5	 5	 5	 10
20	 4	 5	 1_	 5	 5	 10
21	 5	 5	 _	 5	 5	 10
22	 1	 1	 4	 4	 5	 5	 10
23	 1	 3	 4	 2	 5	 5	 10
24	 3	 5	 2	 5	 5	 10
25	 3	 5	 2	 5	 5	 10
26	 5	 5	 5	 5	 10
27	 4	 4	 1	 1	 5	 5	 10
28	 5	 4	 1	 5	 5	 10
29	 5	 5	 --	 -	 5	 5	 10
30	 3	 4	 2	 1	 5	 5	 10
31	 1	 2	 4	 3	 5	 5	 10
32	 2	 1	 3	 3	 -	 1_	 5	 5	 10
33	 3	 5	 2	 _	 5	 5	 10
34	 2	 5	 3	 -	 -	 5	 5	 10
35	 3	 3	 2	 3	 -	 -	 5	 5	 10
36	 2	 5	 3	 -	 5	 5	 10
37	 3	 1	 2	 -	 -	 1	 5	 6
38	 4	 1	 1	 1	 5	 6
39	 -	 4-	 1	 1	 5	 6
40	 - 	-	 -	 2	 -3	 -	 5	 5
41	 -	 1	 4 -	 -	 5	 5
42	 -	 4	 1	 -	 -	 5	 5
43	 -	 4	 -	 1	 -	 5	 5
44	 -	 1	 -	 3 -	 -	 4	 4
45	 -	 2	 -	 1	 -	 -	 3	 3..
46	 - 	-	 3 -	 -	 -	 3	 3
47	 -	-	 -	 -	 -	 4 -	 1	 -	 5	 5
48	 -	 -	 2 -	 3 -	 -	 -	 5	 5
49	 1	 -	 2-	 1	 -	 4	 4
50	 -	 -	 -	 2	 -	 1	 -	 3	 3
51	 2	 -	 -	 -	 3	 -	 5	 5
52	 -	 2 -	 3	 5	 5
53	 -	 --	 2-	 1	 3.	 3
54	 -	 2	 -3 -	 -	 5	 5
55	

1-	 3-	 1-	 -	 5	 5
56	 -	 1	 -	 /	 -	 - -	 -	 -	 2	 2
57	 -	 1-	 3-	 1	 -	 5	 5
58	 5-	 -	 -	 5	 5
59 7 -	 -	 2	 2
60	 - 	-	 -	 4	 4
61	 -	 1	 _	 _	 -	 1	 1
62	 -	 1	 1
63	 1	 1	 1

TOTAL	 46 53 42 36	 16 27	 16 24	 3 28 - 22 - 25 -	 5 -	 4 123 224 347

MEAN (viii)	 176 188 263 274 326 336 348 405 367 452 - 491	 - 548 - 582 - 617

%	 374 237 341 160 130 121 130 107 24 125	 - 98 - 112 - 22	 - 18 35 65
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Tab& 5.	 Gnowth patametms pt 1977, 1978, 1979 and 1980.

1	 2	 3	 4	 I	 2	 3	 4

Age ( Years)

Bertalanffy growth curves for silver hake on the Scotian shelf.
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