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ABSTRACT

The cofuparison was made of some biological c_l.l.aractcristics and abundance
dynamics' of silver hake (AMerfuccins bilinearis) frm_n' .‘\‘c,o!.iﬁn Shell (North-West
Atlantic) and cape hake r"Mer!ucciz.as‘ capensis ! frmﬁ South-East Atlantic area (b';tweeﬁ
18°-28°8). Differences in size composition, zrowth rate and Iéngth at maturity 5eing
most signiticant in late 1960s - first half of .l.‘)'](]s were revealed. During ,subséqu_em.
period the above parameters became more ﬁmilar due to decrease of the latter values in
cape hake: In general taking into consideration approximaicly similar rate of narural
mom:lily-boih specics may be defined as belonging Lo onc type of abundance dynamics
with high reproduction ability and strong Huctuation of abundance. During the peried
discussed (1968- 1990} similarity of recruitment abundance Irc_nds..'md Io:iai bitomass of
southern and northern species was found which evidences synchronous pattern of
general trends, mentioned above in southern and northern hemispheres under tﬁc

impact of global climaiic variations.

INTRODUCTION

Representatives, of Merluccius are wid'cly dislribuled hoth in northern 3ﬁd
southern hemispheres and are among, ih.c mil_}'or co:mu;-rciui Specics in Europcan ana
other uou.mric&; due 1o high abundance and nmﬁliv;: value of the speciés.' The most
sencarched and weli-knowin to both fishermen and scientists spechmen of Mcri.uvc'ius are
silver hake (M. bifinearis ) in the North-Western Atlantic and cape hake 7 Af.capensis) in
the South-Eastern Atlantic, separated by a long distance. Nevertheless it is undouhiful

that due 10 a close relationship of the specics distussed. biological parameters and




abundance dynamics ot the latter shouid be rather similar. Te our opinion comparison
analysis of ﬂp.hmprintc features, porfortued inthis A work, ;x'ill facilitate 2 better
undcrstanding'ol‘.ﬁrocesses, relevant to stocks size dynamics and masagement of silver
and cape hakes {ishery which l‘uthcr_ wiil be narﬁcd sometimes as northern and southen

species.
MATERIAL AND METHODS

Two spcc‘ics'nl’ Merluecius discpsscd in the paper have been an important object
of Russian fishery. Therefore, much attention was paid in AtiantNTRO to rescarches of
hoth silver and cape hakes and significant sciemtific daia were coliected. Data on
hiology and abundance of both species {rom various published sources were also used.
Cdmpm‘ison analvsis of biological characteristics and abundance indices for both

populations during 1968-1993 was the methodical basis of this work.

RESULTS AND DISCUSSTON

At first we shall discuss the ‘major features of both species distribution and

hehaviows. The northern hake is the first to discuss. The population of interest to us
distribuies in the Scotian Shelf arca between 42° and 45°N at the depth range 30-450 m
(Vvalov. Karasev, 1967). Water temperature optimal fo adult sitver hake is 8°-10°C
{Sigaev, 1994} Sp:l\s"ningscﬂsmi extends from Ju.uc. io S{t;}lct;ibc:.' with a peak in July-
August, Shallow waters off Sable island (30-60m) is the major spawning arcs, Juring
winter cooling of water (Jamuﬁ‘y- April} fish aggregations mainly occurc. along the shell
cdpe .at ‘Lhc depihs of 200-450 m. In May- June hake eradually migrated rowards
shaliower depths (100-200m). The southom hake area extends from i6 o 34 8. In
reforence o popui.‘lli‘@ﬂ structure of the latter oo complete understanding of (hé
problein is available at present. According 1o Vysokinskiy (1986} it seems most likely
that a sinele stock of Acopensis distributes in 10SEAF zones 1.3, 1.4 and 13

(1§0-2808).

We have no casons 1o adopl another peoint of view. Therefore the indices.
presented individually by zones, were pooled and dif;cu:;scd_ﬂs those characterizing the
cape huaddve population iy ihe grea betwoen 187 and 28°8. T‘ixis specivs is found in the
depith range 56-500 i {Awicaga, 1974} opaialy al waler temperature 6.5°-8,5°C,
Spawping mainly vccures @l the depihs of 130-250 1. Fishing aggregations are most

often found at the depths of 250-400 m. Reproduction occures for all year round: The




most intensive spawning is observed in winter (fuly-September). Offshore seasonal

migrations are observed in fall and wnter and onshore in spring and summer.

As is seen, in general the similarity is observed in silver and capc. hakes
distribution and bchawfiour. However theére are some differences. Spawning of the lat.h':r
occures al more depths as well as fishing aggregations during the main part of the year.
Diflerences revealed ‘m, likely to be stipulated by peculiaritics of -lemp'crature.
conditions in- the distribution areas of northern and southern hakes, considerably

differed by latitude (sce above) .

Now we shall consider biologica! characteristics of both populations. Table 1
shows the general picture of hakes size composition in crommcrcial catches. The data
presented show that the soulhcm‘haku length unlike that of the northern onc varies
significantly by years. The lergést'spe{:imen of maximum length 102 cm were caught in
1968-1975. During subsequcﬁt period the average length had dramatically deérca.sed

and in some years it was even less than that of sitver hake, Since 1983 cape hake size in

commercial catches again incrased slightly ‘and if consider the major size groups, it

actually overlaps similar indices of another species. Data on age composition are shown

in Table 2.

Bvidently, there arc also differences in age composition of species discussed,
Thus in 1968-1971 the southern hake was vepresenied by older specimen while during

subscquent period the population became considerably younger and singe 1976 the

average age of the katter appeared fess than that of the northern hake. Dusing, the luest

years of the period discussed the age again inercased slighily. In seneral dynamics of

cape hake age composition in catches, as may be expected, was similar to that of length

composition. Cdncm'niug'to the terminal age, according to published data {Kono,

1979y the latter may approach 15 years in cape hake and 11 yews in silver hake
{(Noskov, 1976). However, as a rule , the bulk of catches of both species consisted from

similar age groups.

Data on hake kength and weight growth rate (Table 3) were obtained from
Fuong (1989). Pshenichaiy. and Assorov (1969), Isarev (1985), Botha (1970), Praganik

and Sacks (1987 a, ).,
r

Prom the datp presented it s, evident that duning the carly observation vears a

growth rate of the southern hake starting frean the seeond ape group execeded that of



the northern hake. Besides, difference in length and weight incrcja*t-;ad'wi‘thl agc“zu_l'd_
approached 30 cm and 1700 g respectively by tﬁ_c_ age of 9 years. However, during
subscquent years the changes o_ccu.rt'd‘ resulied in considerable decreasc of the cape
hake gﬂlw\-fl.h rate at the age of l—4‘ycm"s. A:s a result the a\'cljage length of ‘the ﬁrsi three
age groups by the end of 19805 was alﬁmst similar te that of siiver hal;e }A?.s'lim'alesrinr
Berthalanfy’s ﬂrowlh Lqumum parameters, d:fTucd s:«mﬁ;..nlly -as was expected, .':ré

shown below (Fuong‘ 1989, Bolha, l‘)TU)

' 2

Species; . Growthparameters - Ll

S Yo R e
Silver hake ‘ 52.670 oL 019 04l
zlpc hake 115,700 (0,130 0.44%

Wrysokinski (21986) notes that ﬁuclualiqns of ‘flgc'and gxroyvth rate of cape ha.ke .
in & wide range of values arc caused by ditferent interpretation ot otoliths aupual rings
by researches and sometimes by errors in specics identification. However. data on
[ehgth cpmposiu‘on _:;nd jfength at maturity (see bei'q_w_'} évidcm.‘q r.!]c actual existence of
Huctuations ohsuwd;, .1llhoug,h ditierent approach to age dotermination oo {.ur_ll}_! maty
affect the value of growth rate indices.

NO;N we shadl compane raﬁus of maturation which is vather difficult due to sharp

- . - o

variations of ihe lailer in cape h.Ll\L during the period dl:.q.usscd Fhus .iuordmg: to
Tsarev (1983} in 1967 the [mglh of first mar umv wis 34 cin “lnlu major maturity was
observed at lcngih of 60 cm. In 1970 the lf nath of first m 1!-mt' dc‘cxcascd to 23 cm. In
1980-1981 first maturity of malcs was obst‘rvcd at Ihc Lnlh of 15 cm while majot
malurity occur:cd at 31~26 ¢ in 1_11alus and 235.28 cin i fsmul‘cs. Unforu}nalcly ne dd.l..l
on lﬁc 5(‘)lu_h(’:rn’hnkc ma‘mirit_v I'E.ll(? by :;g_es are avniluhic. Wr muy only assiins at high
probabiilty dbglct‘ tha Lllu latter has Lhdnﬂl.d Lowmda age decreass, Le. the process of
maturation was accelerated consldcmbl) Evidently that a1 such conditions it is

reasenuble to eompare onby the dala for approximately the same period of

observations (Table 43 (Arteaga, 1976, Doubleday and Haltiday, 1975).

It is evident that in the first half of 1970s the northern hake reached maturity at
significantly lesy length and likely at eardier age than the southern one. However iator
on atter a sharp decrease of abundarnce caused by 0vctﬁf;hing’ as Isarcv supposed (1983)

the length ul cape hake maturity sig mn(,‘mlI) decremsed, The!samie seems rue for the




age as will, Accdierated maturmion scons to facilitate the growth rate decrease which-

affected primarily the modal age groups (Table 3).

Thus, in the case discussed population abundance decrease and growth rate
inhibition occured simultancously. Nikolskiy (1974) consider suﬁh’ t‘.vc;nts as associated
with climatic conditions transforation ioﬁards unfavourable ones for the population.
Anyhow deerease of the growth rate coupled: with Ail'ecl removal of large fishes cansed
by lishery, and fleet cfiort transition to young égc group fishing may result in such
considerable dccre:;se of cape hake length in caiches during the second half of 19705 -
early 1980s (Table 1).

Coellicient of instantancous natural monalily\(M yis an important parameter to
describe the species abundance dynamics type. According to Assorov and Scherbich
{ 197_9) and Terre and Mari (1978) average éocfﬁﬁcm of cape and silver hakes amounted
0.42 and 0.40 rc:spectively, i.e. both values arc_approximalcly similar. However, there
are other estimates as well. According, to Rikhter (1988) M for silver hakce amougﬂs to
0.50 while Wysokinski (1980) estimaiecs M for the southern hake as 9.20. F he a_ulhpr
explains this low value of natural monality as a conscquence of intensive fishery impact ‘
resulted in significant decrease of fishing stock of the cépc hake. However, we think
that maximal approaching of the situation to the actual one provides the assumption of
natural mortality rate variability by age. Appropriate data are presem_ed bhelow

(Table 5} {(Llconart et al., 1983; Rikhter, 1991, Wysokinski. 1986).

Taking in account a slightly tonger life evele of the cape hake, estimates of M for
the modal age groups of the latter (3-4 age old) scem too high. Decrcase of old fish
mortality rate is doubtful. However. in average the rate of mortality of both species

seems similar in spite of some discrepancics.

Estimates of one year old fishes abundance {recruitment ) and total bioinass {one
vear and older? of the northen and southern hakes, obtained from VPA method, were
used as indices of stock dynamics. Since no regular stock size data are available for the
whole observation period (1968-1993), estimates obtained by different researchers and
in di!‘:'c'rcri-r time were used (Clay énd Beanlands, I§80; Draganik and Sacks, 1987 ab;
Showell and Bourbonnais, 1994), including unpublished dama of AtlantNIRO.
Observation series for the cape hake is divided into 1963-1986 and 1987-1990. and that
for the silver hake into 1968-1976 and 1977-1995. Taking into account differences in

tuning methods and some input parameters it is non-correat 1o compare the ahbsolute



_6_

values of biomass and abundance. Therefore further the trends of the latter will be

discussed (Fig. 1 and 2).

It is evident that curves of both figures are similar. Thus in [968-1976 biomass of
silver and cape hakes in gcr.leral was al a high level due to appearance of several strong,
vear-classes. During the second half of 19795 the oposite process is obscrved both in the
North and . South. Several weak year-classes result in sharp decrease of botb
populations. Recovery has started in 1982 when the stocks in bolh arcas were recruited
by a strong year-class of 1981, Subsequently abundance was retained at relatively high
level ti] 1987, Alterwards another decrease occured in the ?‘J’orihAWcstcm. Atlantic ii]l

1903, Appropriate information {or the Seuih-East Atlantic after 1990 is unavailable.

‘Thus, qualitative similarity of trends in recruitment abundance and iotal
biomass of silver and cape hakes is rather high. Evidently, it is‘unre.asona.ble to expect
total similarity (with several é)&ct’ptions) of yczir-dassés abundance vartations by ycars
whlch is confirmed by low correlation cocfficicnt (r :'0.28), estimated for the period of
1977-.1990 with the most reliable data on the silver hake, As the totai bionﬁtsa‘., the
corrclation for the same years is rather high (v =(=..N)) and reliable at 99% probabiiity.
Comparison of silver hake population abundance in the Scolian area with near-bortom
watcr temperature anomalics in the area disciléscd'(mnk\\'amr et al,, 1995) evidences

the lilzely effect of the latter upon appropriate stock unit size variations.

Turing entive period discussed (1968-1993) the positive temperature anomalics
are associated with strong year-classes occurence with subsequcnt— increase of total and
fishable biomass and vice versa. Rélatively high posilivé cm"r;:lation fr =0.72) is found
between water surfacc'l'cmperalurc (_SS’I‘) and silver hake abundance (Sigacv and
Rikhter, 1994). Before 200-mile zone enforcement in 1977, ﬂcii\.ic fisherv mayv aflect
abandance level. tlowover, (o our opinion tho geniral ircnd:a are determined by i
tempermure factor.. Relevant the cape hake there are evidences of year-classes
abundanee dependance on the water temperatave conditions in the Southern
hemisphere (Isarcv, 1988; Kudcm‘la.:i)-'l and (_{;x!;nklimm\', 1997). Besides, similar to the
northern hake, warming scems 1o Pcilitsie strong year-classes, i'm-mmion,rcspcc:iﬂ‘lly

during majer spawning period, and vice versa.
CONCLUSIONS

L. Results of comparison performed show that during observation period the
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cape hake biological chracieristics varicd considerably unlike those of the silver huke
while in the latc 19605 - first half of 19705 southern hake sice composition, growih and
maturity rate significantly differed from those of the northern hake , dlir’;ﬁg sul';sc"qu(*nt '
vears a trend for those parameters similarity occured. The .r-ew;(\m of varjations
relevant to the capc hake may be only supposed. In general bgth species seem o be .Qf
the same type of abundance dynamics, charactdized th a high reproductive abitity and

significant abundance {luctuations.

1. Similarity of year-classes abundance variability }r(.fnds and tolal biomass of
the silver and cape hakes allows to assume synchronous patiern of ﬂ;lt‘ gencral dircction
of above trends for two populations of’ Merhuccius in the southern and northern
hemispheres under the impact of the global climatic variations. It does not mean the
total coinsidence of strong and weak year-classes occurence time. The role of fishery
which being rather intensive, may signiﬁqantlf affect the abundance variations

amplitude. weakening the trend 1owards incraese and increasing the opposite one.

3. If turther rescarches confirm the above said, the possibility scems to appear to
use uppmpn’:llﬁ data in prclilmjnar)-' cstmation and revealing up expected trends of
hoth speeics abundance Varialions.. Rclcv:nnt to the fishery memngcménl the lsimilar 1ype
of abundance dynamics assumes. similarity of mmlwge!m‘m principles for silver and

capc hakes fisherics.

REFERENCES

1. Arteaga L1 1276 Quelques donnees sur la biologic du Merlo du Cap
{Merlucdius capensis) dans les divisions de Cunene et du Cap Cross (zone de la

CIPAST), ICSEAF Colln. Sci.Pap.vol.3, p.179-185.

2. Assorov V. V. and L.V.Scherbich. 1979, Revised estimates of natural mortality
for the Cape hake and the South Afvican decpwatar hake.

Colln. Sct.Pap.int.commn S AL Fishoo, p,229-232,

.

3. Botha L. 1970. The growth of the cape hake Merluccius capensis.

invest.Rep.Div.Sca Fish.S.Afr, (82). p.1-9.

4. Clay D, and 12.Beanlands. 1980, Silver hake (Mertuecius bilinearis) in
divisions 4VWX: a stock assessment and estimate of Lotal atiowable caich (TAC) for

1981 NAFQO 8CR Doe.80/87. 14p.



5. Doubleday W.G. and R.G.Halliday. 1975, An analysis of the silver hake

fishery on the Scotian shell JCNAF Sel.Papers. No 1. p.41-38,

6. Draganik B. and Sacks. 1987. Stock assessment of Cape hakes (Merfuccius
capensis and M.paradnxus) in the convention area.

Divisions 1.5+1.4 ICSEAF.871010.SAC/87/Do¢ /18b. 9p

7. Draganik b. and Sacks. 1987, Stock assessinent of Cape hakes (Merluccius
capensis and M.paradoxus) in the convention area,

Division 1.5 ICSEA.871010.5AC/87/Doe./18¢, 7p.

8. Drinkwater K.F., E.Colbourne and 1. Gilbert. 1995, Overview of
environmental conditions in the Northwest Atlantic in 1994.

NAFO SCR.Dov. 254453, (0p.

9, Fuong N. 1989, On rates of finicar and weight growth of Scotian sitver hake

(Merluccius bilincaris Miteh. ). NAFQ SCR Doc.89/17,"13p.

19. 1sarev A T.1983, Determination of losses to Cape nake Merluecius
merluccius capensis biomass in the dirceted cape horse mackerel Trachurus rackurus
capensis trawl fishery in TOSEAF divisions 1.3+1.4. Colln.Sci Pap.{part 1)

int.commn. SE. AtLFish..p.75-79.

11, Isarev A.T. 1988. Biological analysis of the present state of cape hake
{ Morluccins m.capensis) stocks in the Namibian zone. ICSEAF

Colln.Sei. Pap.int.commn. SE Al .Fish., p.29-34. -

2. Kono 4. 1978, Summary of stock parameters and availability of data for
cape hakes in the convention area. Collect.Sci, Pap. JICSEAF/Recl. Doe.Scil. CTRASLE/

Colece. Doc. Cient. CTRASQ, 5, p.81-88.

13, Kuderskiy S K., and Galaktionov G.Z. 1991, Iimpact of intensive upwilling
and seu surface temperature upon the cape hake rf'.pn‘xluclion. Trudy f\tl:lﬁtNiRO.
State of ﬁshcﬁcslhiﬂlogical resources in the (_Tcntr:-\i and Sou%hvfn Atlaatic and Vastern
Pacifie. p.41-54 (in Russian).

i4. Lleonart 5.1., Salat and E.Macpherson. [983. Tiffect of cannibalism on hake

/

popupation. ICES, .M. 1983/(1:54.




15, Nikolskiy G.V. 1974, Theory of {ish school dynamics. Moscow. Food

indusiry, 447p. (ia Russian).

16. Noskov A.S, 1976. Estimation of stock size and‘aikowahlc catch of silver

hake on the Nova Scotia shelf in [CNAF division 4W. ICNATL Res.Doc /76/57, 13p.

17. Pshenichniy B.P. and V.V _Assorov. 1969, Some biclogical features of hakes

olf South-Western Africa. Problems of Ichthyology, vol. 9/3, p.423-430 (in Russian),

18. Rikhter V.A. 1988. More on estimating the instantancus natural mortality

rate for the div, $VWX silver hakc. NAT'O S8CR Doc 88/30. 7p.

19. Rikhter VAL 1991, On age changes in natural mortality rates of silver hake

on the Scotian shell. NAFO SCR Doc. 91/14, 5p.

20. Sigaev I.K. 1994, Distribution of silver hake, water temperature and

zooplankton on the Scotian shelf in May-July 1990. NAFO SCR Dcwc.§4/4, 11p.

21.8igaev LK. and V.A Rikhter. 1994, On relation of some commercial fish

species year-classes abundance and hydrological conditions in the Northwest Atlantic.

NAFO SCR Doc. 94/66, 6p. ‘ .

22, Showell M.A. and M.C. Bourbonnais, 1994, Status of the Scotian shelf silver

hake population in 1993 with projections to 1995, NATO SCR Doc.94/32, 33p.

!

23, Terre J.J. and Mart. 1978, Estimates of natural mortality Cor the silver hake

stock on the Seotian shelf, [CNAF Select. Pap.No.3, p.29-31.

24. Vialov Yu.A. and B.E Karascv. 1967, Fishery in the North-Western Alantic,

Raliningrad. 451p. (in Russian).

75, Waldron 1.1 1989, Cannibalisim in the Scotiah shell sibver hake population

and how it may intluence population status. NAFO SCR Do 89/81. 37p.

26. Wysokinski A. 1986. The living marine resources of the Southeast

Atlantic/FAO Fish. Fech.Pap. (1783 Rev. 1L-F. 120p,




_10_

Table i

Indices of size composition (cm) of silver and cape hakes in commercial

calches by vears

Years | o
| Range
[EROURUPUNS P
1963 16-49
1969 10-47°
1970 12-51
1971 21-51
1972 12-51
1973 12-53
1974 10-53
1975 12-53
1976 12-57
1977 10-57
1978 12-57
1979 12-53
1980 12-59
1981 [6-63
1982 12-53
1083 16-53
Lo 16-53
1985 14-51
1986 12-57
1987 12-51
1988 16-45
1989 14-51
1990 18-43
1991 16-51
1492 14-15
1993 14-43

e

24-33
23-33
24-33
24-33
20-33
2433
24-33
24-35
25.35
26-35
26-35
25-35
26-37

23-37 -

26-37
28-35
28-37
26-35
26-35
22-35
26-33
26-35
26-35
16-33
24-33

26-33

" Silver hake o

] groups ; length

28.4
278
27.8
284
27.2
281
28.8
2%.6
299
30.6
3.6
296
311
315
4
9.4
303
30.1
198
28.4
29.7
8.6
277
20.1
200

201

10-8%
14-86
12-86

. 10-70

18-70

"~ Modal | Average
L ,,,,;irgups,l,__l?_n_gslz_»-__
32-38 7 334
32-44 418
28-38 40.4
36-46 44.6
24-36 35.4
34-44 40.8
24-34 377
2640 37.2
26-36 34.0
34-42 36.6
24-32 314
24-34 357
24-32 329
18-26 304
24-34 28.5
18-28 25.1
24-32 me6
32-42 35.3
24-32 35.8
24-32 36.9
26-32 3L3
22-32 286
24-34 30.3
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Table 2

Indices of silver and cape hakes age composition (ycars) in commercial

catches by years

) ] Silver hake Cape hake
Years . :

,— _I_l_:_li;{;:‘“_“——R-‘IEJJ_—I-T&;L:mgc T Range | Modal L A\:El::;éz:“—

| _groups | _lengih 1 groups | lcngth
19638 1-8 24, 2.9 7 34 3.3
969 1§ 1-5. 29 1-9 3-5 3.7
1970 1-9 1-5 3.0 19 5 35
1971 . 1-9 25 33 1-9 3-5 3.9
1972 10 2.5 '35 BRE 24 5.0
1973 1-12 25 3.6 1-9 3-4 35
1974 310 24 3.2 1-8 25 - 32
1975 1-9 24 32 18 24 3.0
1976 17 24 3.3 1-9 24 2.8
1977 -9 34 5.4 -7 24 3
1978 t-10 24 34 1-3 2-3 14
1979 EY 2.4 3.1 1-12 24 2.7
1980 1-10 24 3.4 1-10 2.5 3.0
1981 1-10 5 33 1-7 14 2.5
1082 110 25 36 T 1-3 2.2
1983 1-9 2-4 3.0 -5 1-2 18
1984 - 1-9 2-5 3.4 1-8 " 23 N
1985 T 2-4 3.0 1-11 2-4 35
1986 110 2-4 3.1 1-9 2-4 3.3
1987 1-7 24 2.6 (-9 2-4 2.8
1998 1-8 24 2.8 1.9 2-3 25
1989 1-9 24 20 18 24 2.9
1990 1-8 2.4 16 b8 24 3.0
1991 1-R 2-4 3.1 : - .
1992 1-7 24 2.9 - - -

1993 1-7 . 2-4 3.0 - - -




- 17 -
Table 3

Average length (cm) and weight (kg) of sitver and cape hakes by ages

! Silver hake (first hatf

|
Age ! of 19765 Cupcj hake
l i Mwst half of 19705 fivst half of | .
" average | average | average E[ average | average rag
b Jeppth f o weipht | length | weight ] length weight
I 20.3 0.048 19.3 - 201 0.050
2 26.9 0.118 RY ¥ 5.145)' 26.8 G.145
3 30.2 0.185 39.0 0.300 356 0.290
4 326 0.252 48.0 0.597 4.6 ° 0.573
3 36.1 0.360 4.0 0,965 3.5 0.928
6 38.9 0.446 61,0 1.343 60.3 1470
7 24 059 63.0 1.307 674 2.900 -
8 459 0.303 T4.0 2275 7.0 2.920
Y 58.3 1.186 80.0 2.883 85.0 3.846
o - - 85.0 3.275 92.0 1.975
Tablal4
" Silver and cape hakes length at maturity
ﬁ;c;gl—h_(cm)i-_—__ ‘ " of mature fishes . o
. ,,,__-__._L__.-___._.ﬁﬁ Silver hake , Cape hake
20 22 2
14 36 5
28 84.8 12
32 ‘ Y6.6 40
34 99.2 3
36 3.8 64
40 100.0 80
1 ' 100.0 ' 90
18 100.0 ‘ 95
52 100.0 99
36 100.0 100
_ Table >
Estimales of M by ages
_-_'\T!_):;'lLb i T “.:(g(', (_yCﬂJ‘S )‘I--_ T T
N ST N MO NS A RN S DU
Cape

hake 0.575 0374 0566 0523 0543 0209 0170 0157 087
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Fig. 2. Dynamics of silver and cape hakes total biomass.
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