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Definition of Mackoroi Stocks at tha West Coast

öf Africa by a Soro1ogica1 Method

by

B~V. ViakrchenzeV

. The mackere1 Scomber colüls (G.) is an important fish of the trawl fishery in
the shelf waters of the Atlantic occan at the coast ofv~st Africa. 1bjor concentratians
of nlnckerolwore rocorded at thedoast of Senegal and in the Gu1f of Guinea near Abid
jan-~akoradi~ Invostigations carried out in these regions during the winter/spring
period . 1960-62 showed that distinct difforences exist betv.ocn thc stocks of mackorcl
vnth regnrd to severa1 biolögicai and ocological indices. In the region of Senegal
a regular sequertöo of sizo compösition was recorded fl"om Fohrunry/March (M mean =
33.occm) tc 1~y/june (M mOah

l
= 24.00 cm). In March 1961 mrickerel with 0. longth of

29 ... 43 cm ware o.t maturity stage 4 having maturity indices of 8 - 9. Mature I:lackorel
v:e:tü observed. he:te, in other seasons too (novembor/Deccmbol" and May). At tho same time
in the region cf thc Gulf of Guinea during the winter/spring period on1y sma11 mackerel
cf 24 • 26 Cm \~re rccorded, the numbe~ of largor fish cf this serios tending ~o do
croaso from winter to s~~er. 95% of neckereI wcre in mnturity stage 2 having maturity
indices 0.5 ~ i~3~

No spmming of mackerel v:as obscrvcd in the region of the coast of Gha.ha. In
the course of thc invostigations carried out in this region for more than 6 months no
fish ~~re encountered having gonads in stages of maturity near to spawning. It is
supposcd that at least 0. part of the stock migrnto from the Gu1f of Guinea region to
the region of Senegal - Rio do Oro. Sinco marking of mackereI prosents mllny diffi
culties especially in this region ~~ had to rosort to indirect indices to ascertain
whether meckerel of different regions belong to one or to severnl gcnetic groups.

Using material free from ago variability 0. morphological comparison was carriod
out of many characters of mackercl from all these regions. A statistical analysis of
this material revealed definite differencos for each character. Sinco vory small
distinctions are obscrved in mackercl even on a gcnatic leval (Zambriborseheh, 1955)
these data cannot bc fully relied on in forming 0. judgement on the local or inter
mixed natura of mackorol stocks from thc abovc regions.

In addition to the morhpologic characters, determinations of the rate of growth
of mnckerol from different parts of the coast of Senegal, Gu1f of Guinea und Cape
Frio (South-~esternAfrica) ~ere made. Signifieant differences ware found to exist
between thc mackerols of all the thrce regions (Table 1).

Tab1e 1

~ Mean body length (aecording to Smith)

~
corresponding to a definite aga (in cm)

,
IAga 1 2 3 I 4 5

Coast of Senegal 20.40 25.00 29.75 134.00 -
Gulf of Guinea 11.02 20.85 23.12 25.80 -
Cape Frio 20.15 29.14 38.24 46.50 53.10

Owing to the difficulty in dotormining the age of tropical fishes end, hence,
thc dubiousness of the data of back ca1eulationa, this indieo v~s eonsidered as
complcmontary, and 0. more objeetive criterion ~~s used as the basis of the analysis
of theso differences, i.e., tho degroo of commonness of antigens in ~~ckerol from
different parts of tho wost const of Afriea. The relinbi1ity of this indice has been
proved by sovoral authors (Taliev, 1941, 1946; Altuekov & Apekin, 1963; Saks &
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Sok~lova, 1961; Rid~ny, Clontz, Mats~oto, 1950nnd others). The material was
collcctcd und workcd up by the dcscribod comparative immunological method (Taliev,
1940; Saks &Sokolova, 1961; Boyden, 1926t 1958 and others).

Polivalcnt samples of the dorsal Duscle tissue of mackerel were homogcniscd
and extracted with snline solution (0.85% solution of NaCl) during 72 hours inthe
cold. To avoid protein denaturation"a mcrthiolate solution (concentmtion 1:10000)
was used for fixation. After centrifugation and filtration the extracts vrore kcpt
in the cold. Immunisationa of rabbits were carried outduring thrce wecks. The
rabbits were irnI:l.unised intraveinously (protein contont 1 mg/r.l1) with a simultnneous
subcutaneous injcction of adjuvant. "

The obtained nntioera ~ure used in the reaction ofring-precipitntion and
precipitation in agar. Eight antisera ware compared in the reactions (two to euch
antigen of mackerel from Senegal, Gulf of Guinea, Cape Frio and the Block Sen mackerel
Scomber scombrus (L.) a different genus).

On the other hand, not only antigens ngainst vmich were obtaincd antisera, but
doubles too were used in thc reactionG. On the sur:mmry diagram (Figure 1) menn vnlues
of the intensity of the ring-precipitation rcaction for antisern N 13 nnd N 13-11
(double) (against the Gulf of Guinea antigen of. mackerel) are given. The diagram
shows the relation bet~~en the values of the nntigen dilution und the time of the
appearance of the precipitation ring. The extreme upper line shows the course of
the homologous reaction (antiserum 13 and antigen 13); beloware curvos of the reac
tion with antigens of mackereI from Sencgal (13-3) and Cape Frio (13-7). For com
parison cf the intensity of roactiön in closely related forms of mackerel a curve
showing tho.cöurse of reaetion of,antiserum and antigen of Scomb~r sconbrus (L.)
(13 - 27) is given•

The differenco of the hcmolpgous (13-13) and heterologous (13-~and (13-7)
reactions (almostdouble) on thc backgroundcf the profound differonce with tho antigon
of Sdomber:scombrus (L~) förms in our opinion a convincing ovidence of the definite
serological differencos botween the investignted forms probcbly on a sub-species or
oven löwer level ~ ".

More than 2000 cross renctions of procipitntion in agar were carried out besides
the ring proeipitntioh, Two of t.hese nre shovm in Figures 2 and 3.

Eoth the first cross renction of two antiscrn (13 and 3) with two different
antigens (13 and 3) and the second detitrating reaction with thc same antigens demon
strate cloarly tho sero10gicnl heterogencity of the investignted fcr=s and corroborato
the results of tho renction of the ring precipitaticn.

Summing up the rosults of the i~monological comparison of mackere1 from different
parts of tho f~st hfricnn coast it may be said that thoir antigen hoterogeneity,
establishcd both in the renction of ring precipitntion nnd in the reaetion of precipi
tation in' agar, seems to indicate adefinite genetic inndequacy. This is a ver,y
important point whon nnnlysing tho distribution, locality and migrations of the stocks
of mackercl at the West Coast of Atrica

Rcferences

Ta1iev, D.N. 1940

Taliev, D.N. 1946

Eoyden, .A.A. 1926

Ilidgv,'ny, G. J • t 1959
& Clontz, G.\'!.
& Vrntsumoto, C.

Altukhov, Ju.P.
&Apekin, V.S.

Saks, M.G.
& Sokolova, M.M.

Zambriborschch, F.S.

1963

1961

1955

"Serological analysis of interrelationships of
"largo" and "small" B1ack Sen mackereI". Voprossy
l~hthyologict i, 1(26).
"In::nuno-serological difforcnces betwoen individual
stocks of red salmon". Voprossy Ichthyologic t .1.,
4, (21).

"On the morphologica1 res8:lb1'3.nce of related mackere:
spocies and intraspecific biological diffcrences of
Scombcr scombrus (L.)". Zoolog.Journ.,34 (4).

"An attempt of using tho precipitation roaction for
the understanding of the origin and histor,y of the
Eaikal fauna". Trudy Bnikalsk Limnol.Sts., 10.

"Serological analysis of some wild and cultured
fonns of carp". Trudy Zool. Inst .Acad. Sci. USSn., §..

'~he precipitativc rcaetions in thc study or anionl
rclotionships". Eiol.Eull., 2.2..
"Intraspocific differenccs in tho scrum antigens of
red salmon, dcmonstrated by iDElunochemieal methods"
Bureau Co:m:n.ercial Fish. Scattlo, VVashington, 2..


