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Horse-msckerel is one of the inportant commcrcial species

'ln the castern shnllow-water zones cf theAtlantic ocean.

Its spo.wning area is cxtremelywidc, including~he .

-the regions from. the northorn border of thc Uorth.S'ea to ,the

,southern extromity of Africa.\'lithin thio lattitudinslrange,
. .' -, ~ ... .'.

',--the spawning grounds of horse-mackerol o.resituatedwith:,

',: large gaps: spawning rarely occurrs in the, equato'l~ia~zone,

,in the most heated wo.ters of the African shoal and betweon

'24-3~oS. Spawning is relativoly woak along the borders of,the

'spawning area, namely, 'or. the northern' Seotland shelf and ' ,.'.

slong the southern extremity of Africs.

The determination of regularities in'thc vnriability

of the terms end duration of horoe-mackerel spawning within

the area isof great importance~ With this'aim wo·have
. ." , ~ .

analysed the' ca:tch ,distribution of spawning horse-macker~l
,) . _..

.4' . - .

. during thc expeditions Undertaken ~J tho AtlantHIRO.~The

studies were' carried out' on t.b.~J Vl~st"';Afr-ican ejhelf.'Oy· 2°zones t

by months fron 1962 to 1971 (0. total oi 3951specimons were

analysed). Though the stüdies covcred uilthc e:re~s :,~nd:'

. sessona, the data for some montho are incoIDplete.

Besides, wo have usod thc AtlantIURO date on horse-

mackerel spawning in the North-East Atlantic.

The above information allows +'0 mako a preliminary

review of the regularities in' thc variabilitJ' of th~ horse­

,nmekerelo spuwning torms within. the spa\'1ning area. In the

northern, ao weIl as in the southern hemlspheros the spawning

is intensive approximately at thc same lattitudeo.

At the same time a follow~ng paradoxienl rcgularity

is observed: both inthe sotithern and northern he~~sphere~

2



alang the African coest,'the ~~ximum opa~ning occurs'ubout' at, the­

same period of O~tober - April. But this hal~ year being a cold'

arie northward of the equator'is warm tothe south ofit;

accordingly" the minimum spawning 'falls on May-October (a

warm half year in the northern, and a cold, one in the fJ outhern ,

.'. hemispheres) •
, ;

T1le :~pa~vniD.g of horse-mackerel i8 partial; i t, can be
. '.' ' .. ; .:... :....

observe~,~~ thp,different depths, do~n to ~OO-J50 m, howevor~

the development 6f egge and larvae takes plnce in the'nurfaco

tt iayerS~nlY~ 'Therefore the investigationson tho frequency ,

of spawning horse-mecker~l occurronca by depths at different

surface temperatures can provide the determination'of' the

optimum,temperatures for the deve~opment (maximum occurrence)

ci! eggs and JarVae.
,

Recently, ,we'had demonstrated that the optimum surface

, t ~mper~tu.{;es:~or:: eggo ~nd larvao development ware usod to

change, according' to ,the .variations in tha meun annual surfuco' !
. . . . ~

temperature i~ the spavming' groundc (D ~ Ya • .deranbein, S .M. , .
. . ,

• Overko,' V.A. Sedl'etskaya, ,t973):, in colder regions, they were
.- . .. ~.

luwerthan in~armer ones.

'Por:different co:m.r.te=cial sea species (cod, herring" nncho'\~
','.. .....

et6~ ),:.'1t 1s, accept~d that theterm.9 and duration 01' spawning

a.re ~~iso,>clianged 'according to thc variations, in .tho rnean
. ~ - .~. .

annual.watef.temperatu.re; in colder a.!'~o.s· the commencement

. ofspawning ia,delayed till later period, ,und its ,durntion'
~ .- .

is reduced, 'as."compared w1th thc terms arid duration of"spo:wiling
"1
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in "Warmer conditions (D. Ya. Boren.beim, 1966, 1971). This is.·
. . .

tbo roason, why at the cold water borderof tho npawningaFea'

(~orthorn bo~der of tho Nor~h Sea)the duration o:t' ·.the hC?rse­

mackerel spawning io minimum and the Bpa~ning period falls on ".

thewarmcot season, whil~at th~ warm water border (tropical·­

regions)the opawning occurs in colder~eason and its duration

in the optimum conditions is m~ximum. (fig.1).

The meanannual (mean long-t~r.m) water temperature.i~.
. . - . " . ;.,' ......, \ ::~ ~ ~ ~ ,"

horae';".IIlackerel ,spawning gr6unds :Ls calculated based on'.·the
. ~ . ,.. '

"charts of the meo.n monthly water temperatur~sgiven :i:-n.·I1~dro-:.
. '": ~ . .... . . . -

meteorological, Referenco Book on the West 1.frican. Coast" (1964)
., . .

rind "The Atlasofthe Mann Monthly'Temperature l1 by Tomczak
"

und Goedecke(1962) •. Table 1 and fig.1· show that the'.spawning

duration'is incrensed with the increase in the mean water'

temperatura to the optimum valucs, which provide a continuous

spm'ming: of' the horse-mackerel all .tho year round.This 'can' be'

observed in.thc area fromfoint Garnet· to Port Etienne at tho

meen annual tempera turcs: of 20-21 0 • In \/armer r~gions of the

spawning area the duration of spawning 16 reduced mainly.as a

result of' spawning termination in the warmest monthsj the'
" -

duration of spring spawning is also decreased, but a reduction

in· the :tntensity and' duration of ~pavming in a:ltumn is mostly '.­

marked.
)

. To determinc the commencement of spavming of horse-mackerel

in the -northern hemisphere, a cox:relation factor (rpgrebsion ,.,.. ,
- .

equati.on und oi.gnif'i.cance level)" cf the spawD:tng commencement·

date to the~mean ~nnual water temperature f'or lf '::.14,(from

the -minimum'mean:unnual wf}ter temperatu.re't.o· the .optimum one

taken as 21°) is calculated.
}J



In the given eorrelationr:-0.83 (significance lovel -

0.-001) and the regression 'equation is ·as folIows:,

where Deom is the spawning commeneement date by montha

(beginning from Januury) und Tm 1s themean' lo~g-term water

tcmperature in the spr.vming grourids.

The regression equation ean be applied at 9°<Tm~ 21°.

From fig.1 itjs-cvident that horse-maeker~l from the

southern hemisphereis more heat~lovi~~as compured withthe

same speeies from the northern hemisphere, since despite the

similar menn annual water temperaturesin the spawnirig grounds,

The terms of t~e borse-mackerel spawning termination are

,less reliable, therefore, their relation ,to water temperature

I

\D it lays the eggs later, i.e.,at higher water temperatur'es.

Therefore thedata on the spawning terms o~ horse~maekerel'f~OD

-the,southern hemisphere were of no use in the ealeulntion of

the correlation ~actors~_ though they were plotted in the

diagram (for comparison of the sensons with the six months

. dela:y).Fe.
I

I
.is'nvt valia and ~s plotted by a broken line.

rn fig.' the highest values of t~e menn ann~al water

tempera'\;ur~",when n~ spawning ean be observed (the' lines
, '

restri~ting· the commencement and termination of spawning are
" '

c~o~sed) are ~lso seen.'.

This phenomenon most often. o'ccurs in AugUst at the mean
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annual (moan long-term) surface: temperature of 9°.

~he broken line also denotes thc relation of a reduction

in spewning duration to an increase in the mean <long-term <

(mean ~nnual) water temperature above the optimum (i.o •. above

21°) •.

Less' intensive (und pro'longed) spawnil:lg in the wurmest

season (spawning is shifte.n.. to a cold perj.od cf yeni" ) ic

characteristic cf the spawning of horse-mnckercl at higher

temperatUres as compared with the optimum ones. At thc

optimum wat er temperat1lles the .Jpawning practicall;y ·takes

plac~ all the year round.

,)
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Tab1e 1

The spuwning'terms ofhorse-rnackere1·

in theEubt Atlantic

nö:-' Sl)U\'lriing- gröti;iidci '- "T~ - -.
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9.5'

11.1

,11.7
12.1 ,

;14.4
,'18.5

.' 19.0
.. 19,6' +

j 20.1

20.3
20.6
20.9
21.4

"22.9
23.9
25.0
18~~

17.0
15.4
16,,6
11.6
18.0

1. 'North-east British
Iales

2, ?cot1ßnd,no~th

3,' Ireland, north
4. Irish Sea

5. Eng1ish Chnnnel
6. Celtic Sea

7. Biocay Bey
8. Cape Content area
9. Cape Ghir
10. 'Ifni

11. Falso Cabo Bojador
12. Point Garnet

.13. C~pe Dernford
14. Port Etienne
15. Cape ,~imiria ) ,
16. WOdtwnrd cf Aznmun
17. Dakar
18. 'Bathurst
19. Massamodes

20. Calle Frio
21. Ogdcn,Rocko

22.Walvis Bay.
23. Cape Town
24. Agulhas Bank
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.. .. .. ... .. ..... '.. .. .... ". .... • ~ .~ _ .. .. • ~ ... _ •• .. .. • ~ ... ,- .I' ..... ~- ........ ~ ... _ ~.- ... :.._ ... ,. "",' .. .. .. • .. .. ... ".. .. • .. Jo .... #6 • ~ ...

Note:-- 1•.The massive spawning is underlined. by two 1inos. '.
2. The numbers of spa~ning grounds in the tab1e corre~pond

to the riumbcrs of spawning grounds in 'fig.1, .
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LIST OF FIGURES

Fig.1 •. The·relati~n of horse-mackerel spawning terms to .t~e .
mean annual water temperature in the spawning·grounda.

Note:·1. The numbers of spawning grounds.in the
figure .to thenumbers 'of spawning grounds.
in table 1.

2. Weck spawning.during summer months' at' 20-24°
N is not ahown in table·1 and fig~ 1.'
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