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Horse-muukerel 1s one of the irpor*ﬂnt commerc1.a1 nne01eé
flnuthe eastern shallow-water zones of the AtTantlc ocean.

Its spawning area is extremely: w1de, inclhdlng the -
ithe reclons from.the northern border. of the North Sea. to the
;southern extremlty of Africa. Wlthln thls 1att1tud1nal range
f+he spawnlng grounds of horse-mackerel are . uituated w1th‘
ilarge gaps:‘snawning rarely occurrs in the equatorlal zéne,
tin the most heated waters of the African shoa* and between
.f24-32°S Spawnlnv is relatively weak along the borders of the
-t'ﬁspawning area, namely, or the northern Scotland shelf o.nd .
ﬁalong the southern extremlty of Afrlca. ‘ B
l The determination of regularltles in the varﬂablllty
of the terms and duratlon of horsc—mackerel Spawning w1th1n
;the area is of great 1mportance. With . th:Lu alm we - bave 1. 
nanalyoed the catch dlstrlbutlon of spawnlng horse-mackerel
jduring the expedltlong undertaken by the A*lantHIRO The
istudles were carrled out on the West-Afrlcan shelf'by 2°zones,
by months fron 1962 to 1971 (a total 01 3951 Speclmens were ' o
analysed) Though the studies covered all the sreas and - i
.ﬂgeasons,kthe data for some months are 1ncomplete. .
| ~ Bosides, we have used the AtlantNIRO data on horse=
'.mapkefel spawning in the Horth-EBast Atlanfic.
| The above information allows %o make a preliminafj

irev1ew of the regularities in the variabllltJ of the horse-

-_,mackerel spawning terms w1th1n the 9pawn1ng area. In the

v northern, as well as in the southern hemLsphercs the~3pawning
is intensive approximately at the same lattitudes. _ |
At the same time a following paradoxical rcgularity

is observed: both in the soulhern and northern hemispheres
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along the'A frican coast, the maxmmum spawning occurs about at the-

_same period of October - A“r 1 But this half year being a cola

cue northWard of the equator is warm to the south of it-

,accordlngly,‘*he minimum spawnlng ‘falls on May-October (a S
“;warm half year 1n the northern, and a cold one 1n the oouthern

:{hemlspheres)

The Spawning of horse-mackerel is partial; it can be

\observed at the dlfferent depths, down to 300—350 m, however,

the development of eggs and larvae takes place in the- surface.':

layers only. Therefore the; nvestigatlons on *hﬂ frequency

of spawnlng horse—mackerel occurrence by depths at different
‘surface temperatures can prov1de the determination of" the

optlmum tempera+ures for the development (maxlmum occurrence)

“of eggs and Jarvae.\,

Recently we had demonstrated that ths optlmum surface

1temperatures for eggs and 1arvae devclopment were used to

change accordlng to the varlations in the mean annual surface ;
temperature in the spawning grounds (D Ya. 5erenbe1n, S m.a~j ;
Overko V.A. Sedlevskaya, 1973)' 1n colder reglons they were
lower than in warner ones. - o
For dlfferent comne"clal sea species (cod, herring, ancnovy~

etc.3 1t is. accepted thut the terns and duratlon of Spawning

‘are also changed acco"d.ng to the var*atlons in thc mean |

_annual water temperature~ in colder a"cas the commencement

:of spawnlng is delayed tlll later perlod and 1ts duratlon

is "educed as compared wmth the terms and duration of apawning



in warmer conditions (D. Ya. Berenbeim, 1966, 1971). This is ™
the'raason, why at the cold water‘border of fee spauning'areafk
(northern ‘border of the North Sea) the duraticn of the horse-l'
mackerel spawning is minimum and the spawning oeriod falls on"
the warmcet ceason, while" at the warm water border (tropical 4
regicns) the spawning occurs in colder season and its duration 3
in the optimum conditions is maximum (fig.1).

The mean annual (mean long-term) water temperature in
horse—mackerel Spawning grounds is calculated based on the 'p
_charts of the mean monthly water temperatures given in “Hydro—?*"
meteorological Reference Book on the West African Coast" (1964)
and "Phe Atlas of the Mean Monthly Temperature“ by Tomczak .
| and Goedecke (1962).. Table 1 and fig.1 show that the epawning jr

‘duration- is increased with the 1ncrease “in the mean \ater o
h temperature to the optimum values, which provide a continuous
spavning of the horse-mackerel all the year round. This ‘can be-
observed in. the area from Foint Garnet to Po % Etienne at the
mean annual temperatures*of 20~ 21°. In warmer regions of the .
‘spawning area the duraticn of spawning ie reduced mainly as a ) !
result of spawning termination in the warmest months, the .iT '.' :
duration of spring spawning lS also decreased, but a reduction .
inlthe intensity’and‘duraticn of spawninéfin autumn is mostly.Le
Amarked. - , | | | \ ' - “

) To determine the commencement cf spawning of horse-mackerel

- in the northern hemiSphere, a correlaticn factcr (regreeSicn e
»equation and significance level) of the spawning commencement'-
date to the mean annual water temperature for N = 14 (from
‘the ‘minimum- mean . annual water temperature to the optimum one.

taken as 21°) is calculated
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In the given correlation r—-o 83 (SLgnificance level -

0 001) and the - regresuipn equation is as folloms:.

Dcom= 1310 "0065 Tm 3

~ where Dcom is the spawning commehcement date byimonths

(beginﬁing from January) and T, is the_méan'l¢ng-term water

‘%cmperature in"thg’spawning grounds.

The‘regreséion equation can be applied at 9°<:Tm<¢ 21°.
From fig.1 it is.evident that hofse-mackergl from the

southern hemisphere is more heat;lovipgiés dompafed with the

‘same spéciés from the northern hemiSpheré, gince despite thel

aimilqr mean annual water temperatures in the spawning grounds,’
it lays the eggs later, i, e, at higher water temperatures.

Therefore the data on the spawning terms of hor»e-mackerel fron

Vthe(souyhern hemisphere were of no use in the calculation of

the dorrelation faciors; though théy were plotted‘in the

diagram (for comparlson of the seasons with the six months

_delay)

The term" of the bhorse-mackerel sPawning termihation are

:1ess reliable, therefore, their relation to water temperature

T.is not valid and is plotted by a broken line.

In fig.1 the highest values of the mean annual water

temperabure,,when ng spawning can be observed (the lines

;réstricting-the commencement and termination of spawning are

crossed) are also seen.

| This phenomenon most often occurs in August at the mean
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annual (msan long-term) surfaceftemperaturn of 9°v

The broken line also denotes the relaulon of a reduction
in sPaWnlng duratlon to an increase in the mean 1ong—term .
(mean annual) water temperature abovc the opilmum (i. Ce. abov
21°), .
| ‘LeSS'ihtehsive_(and prolonged) spawning in the warmest
séasoh (spawning is éhifte& to a cold period cf year) is.

characteristic of the spawning of horse-mackerel ét higher

temperatures as compared with the optimum ones. At the

optimum water temperatures the spawning practically takes "

‘place all the year round.
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The spawning terms of~horse—mackerel-

in the East Atlantic

Mo:” " Spawning grounds ~ "Iy 'y I?;P%‘Zi‘l%% %#%“°€E$“ﬁﬁﬁi'ﬁ'xii
1. Jorth-cast British g s g
2, pcotland,'north-~~ 9,5 - . oy
3, Ireland, north ) 9,5 ‘ o+ o+
| 4, Irish Sea 11, +
- @ 5. English Channel - - 1.7 I
‘ 6, Celtic Sea 12,1, et
7. Biscay Bay 4.4 B -
8. Cape Content area ;18,5 T %
9. Cape Ghir - - 19,0 + + +
10, Ifni D196 4 e
11, Falso Cabo Bojador 20{1 + + +  + + ﬁ; T4
12, Point Garnet - 20,3 i +  + o I BECRE: R -
13, que-Dernford> . 20,6 0+ 3 o+ + o+ o+ o+
14, Port Etienne | : 20,9 + + + . §~ -
15. Cape Tlmirls ‘ ;_ 21,4 + + + + 7 ' +
16, Westward of Azamun 22,9 + + + + o+ +
® 17, Dakar 23,9 + & +
18. ‘Bathurst - 25,0 ¢ 4+ 't % + |
19, Magsamedes - 18,8 + + + + Tt
20. Cape Frio 17,0 £ £ £ + % Lok 4
21, Ogden Rocks 15,4 + o4 :
22 Nalv1s Bay » _ 16.6 i 'if, - o + o+
23. Cape Tovn - 17.6 : o+ + o+
24. Agulhas Bank 18,0 = PER

......................................................................

Note: 1..The ma881vc spawning is underilned by two- lines.

"©°T 2, The numbers of spawning grounds in the table correbpond
to the durbers of spawning grounds in -fig, 1. '
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