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Hors e—mackerel (Trachurus trachurus) is the most numcrous
Specié” in the Central—East Atlantlc.

- The migratlons of horse-mackerel are related to regularities

of seasonal changes in thc intens*ty oP vertical: wqter movement.

In spring and snmmer seasons, at the momant of highly

intensive ver t:.ca1 c1rcu]dtﬂon horac—mackorel is mléra+3ng

to the clope of the continental shelf off shors.

In autumn and winter seasons whken the intensity of vertical
circulation is more significant in the shelf zone compared. -
vwith the open sea,.hcrse-macherel is-migrating inshore,

The maaor area of dlstmbatloa cf horse--maclferel B '

commurclal con ccn+ratlonc lies between 26“ and 14°N though .
in general this SpeClGS can be found f on the northern
xtremity of the'Af"ican cdntlnent to the southern one;
13-16° arc the main prc—bottom tompewatures characterlstlc
of hor ,e~chkerel habitat, | |

The size structurs of horseémackerel comﬁercial
concentratlona in the major area of occurrence is given in
+able Te- ) | 4 | ‘

It should be noted that there exists a direct correla-

tion hetween the fish length and the.depth‘of~bccurrence."'

In shallow water (the depth above 40 m) the young Trachurus

trachurus around 20 ¢m in leng th occurs.

In the depth range of-50 to 200 m horse-mackerel of abcut

the same sizc can bc observed with a certaln shlft of length

- freoueccy peak to the right. At the denths of 225~ 300 puul also
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gthu flSh of 26~30 em in length preVallq.l
VG“th&7 nlvr@tlon ' horgo-macxerel hqve thé-foilowinp

‘pgttern. In the daytlme mrachu“us tracnuruq fovma +ho schools“
6f}1OO ﬁ in ettent In the evening the fish i= dlapcrﬂed to

certa;n degree, the slze of the dense,schools 1ncreases and
they ralse}co the surfaéé At nl”ht dcnce pve~botton school“
.are b§ formed as a>ru1é. In the marnlng horse-maokere1 is
groupe d in schools and 10 erlng to the bottom keeps there’all’
the day round. Thig ig uhe tihe Wﬁén_the sphoois can be easlily.

found by gearchlng 1nsurum0?*s.

The commercla" u'tOCk size of flsh 1<* Lnorm to be deter- ‘
mincd by . tn ecrultmeut rate. ‘
Ir T“achurus nrachurus 1nnlb*ting thc'a"ees cohtiQudﬁé".
 to our area of studies the followiag correlatlons ware observed.
mr. trachurus capcnsis becomes mature at the length of
22«27 cr, 3-4 years of age (Komarov, 1964; Overko, 1964).
The result of studles on maturation of Trachurus
:ﬁtrachvrus from dlfferent areas obtalned by A.$.7Polonsky
are asvfollows.v

Hox se-ﬂackerel frov thu angllsh Channel becomes nature -

bgt the same age as Trachurus capensis but at somewhat,smaller
size. Im the CeltiQFSea,horse4mackefel notures at the'aée'of"
4-5 ycavs.‘Forse-méékefei ihhibitinghthe area weétward Of B
iI;e nd attalns maturl ty at 22 cm in length, wnlle that from
the southern Nortb Sea - at 20- 24 cm. The. rate of enterlng

'of the Bay of Blscay horse—maclerel ihe upuwnlnv ponulatlon

- ie onewhat lowered and even at the 1en th of 26. cm the .

&




*mmaturo ind;viduals oczur..
fniraohurus +rachurus attalns the sexual maturl y
.e“trewclJ early; Thlu Spe01eu becomﬂs na ure in the second
year of llfG at the lonoth of. 14-17 cm.: |
: ,_' The analy 13 of gonadul development 1n horse-maexerel A
. clearly demonst”ates,g pqttern of prolonged spawning..‘ _zw”
’1_ In June-Auguut the female gona du in the major aréa are
,characterlzed by post-spawnlng condltlon, that is the
.utageq.of maturity. during thls period are VI II. In September .
. stage II prev ils. Stage III is characrerized by sbort
‘duratlon, the percentage of 1nd1viduals with gonads :i.n stage
IV conqiderably predomlnatlng 1n thls perlod A certain part
of femalcs has laid the first portion'of eggc (sta-es VI—IJ),
l In October the nunber of flsh in stdges IV and V I-IV shéfply
1noreases.
| In November’a quéi%éispaWhing'of'horse-maokorél‘fook
- _place,kwhen the largest par cent’ of runnlng gnd-ﬁbe— pqwnlng
| females (stages v, IV-V) was marhed. Slmultqneouslv a sharp
| docre se of gonads in stdgeg VI II na observed In December
'the'opawnln .wa tlll 1n»ons¢v9 and a great nunber of females
'had ﬂlready lald a portlon of eggs. The number of 1nd1v1duals
| 1n stage IT ig further decreased due to 1t° tran°1tlon to = _dw:f
stage III.., _ - '
| In January staaes IV and VI-IV- predomlnate in the‘{
. northern pﬂrtg of the uhelf (24—20°V) where some poqtu\;ﬁ

 .spawn1ng.1nd1v1dua1. in utsges VI and II occur.k_he numbér”



cof ruuning females sharply decreased.
’spuvnlngvls 5ti11 lntCHQLVG. Over 60 of females here are ..

. prevoil., A.emall number of running individuals can be found.-

“In Harch the'éonad; weré»in stages IV' VI-IV of devélodﬁent‘

>.p08u—ﬁp wnlng condltlon increnses (g taqes VI LIT). In the .

\

In the sovthern part of the area ~(15°M) in January the

funning inAthis.time.uInkFabruarytthe stagés IV and VI-IV

In the northern pari ofjt 13 flohnng area, ‘in Mar ch, a la*o ’ 1

per cent of gonads entered the stages\VI;';I, while in'the

south-leSS tha# 50%_of femaleé wére;infbre;é'ﬂvnlnv condition.

‘ In Aprll in the. north‘ °°°—°1°N) a number OL individuals in
nouchern part of the area (17°N), in thls mon*h the females ‘
w1th laid . eggd Drevall as before (staves VI~¢V) In Hay the

Stx es VI—IV were Chleflj ob crved und the number of pre-

gpawning remalea sha*oly decreasod.47

Accordlng<to daua ob ained by uR”R 9019 a. spawning -

‘qf T achuru" trach1 rus in the area of the ~helf of Mauritanie

beg i*"from November. - : ’ |
lﬁ February-ﬁarch +hﬂr could be wegularlj oboerved pre—: 

Spawn;ng norseemac terel with gonqqs in stage IV anrroach |

~the spavning grounds. In the arca between 19 and 1‘7°N spawning .

was observed from December to March. PrésPawning horse-

fr éﬂel reﬂulurly 1pproached thls area as well.

In Hovcmber.(operatlons in the arce of 36 30°H) pre«

apawning cdncentrations»were not‘almost‘avallable.,ln December
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(36-37°1) the bulk of th2 concentrations was made of fish
zither with leid eggs (stagss VI-IV), or ready for spawning, -

>

In Fobruary (operations in the ‘area of 30-18°M) horse-

qckcrel ‘concentrations were ir sfages Iv, YI-IV,vwhilé on
the southern sholf (18°N) 23% of feques"mere rﬁnnung.‘t
The spawning terms viere uﬁdoubtedlj rel?red to gensral
thermal condltlons of vater mg °se3 -and possxbly coincided.
with the periods of massive bloom of phytoplankton being
the main ijept'cf‘tho lar#aeAand zooplahktbn;

The mean annual sex ratic:in Trachurus trachurus

aver fha whole fic hlng area is nearly uniform, the‘femalésb

predominating insi gnlflcantly.

A Poloneky p&esonted the datq on sex rat;o in

“rdcnurua traﬂhuruu from the unbllud Channnl. In nost cases

}..1-

it is uniform, excluding the summer spawning perilod, wheh |
a oértaih predominanée of females was marked. According to
Aleev (1957), the predominance of females durlng the
spuwning period is gtlpvlated by the fact that the fema‘es
prevailed quantitatively in pre—bottom‘iayer fished by
- the trawl. Ve consider Aleev's expldnatidn convincing and
acccptabi§ for our case. Howéver it should be noted that
81l the above-said ig true of the spawning perlod since in
post-opawning period the sex ratio becomes uniform and
is 1:1. | |

The souu“crn shelf area (15-17°N) is warmer (co pared




- wWith thé,ﬁorthern one,‘184°4°H)'which conditions'a’norp
olon"ed spuwnlng. &hlu is conflrmed by the obserV¢tlong
iobtalned durln» the exped¢+1on of SRmR 9019 1n wlntﬂv—bprlnv
perlod (F._anﬁS&GV} o T
| A In the northern part of uhe area mhere the snadnlng
.nerlod is qhorter tne °ex ratlo uulcxly equallzes.'
Partlal egg—luylnv 1s cha”acterls+1c of all th;i7
:reprosentaulveu of the genus Tracnurus (Alcev, 1957,> 
 Sthov1dov, 1964, et dl ), namely of ;rachurus canen.
}(Ov»rLo, 1964) ag wel1 a2 OI horse-muckerol of thu north="
»vesbern Af lcan coast (Overko, 1964) P R

Thv rGSUltu of thn ooyyte dlaneter meauurements shOWOd

the presence of varlous oocyte generutlons. The partlall+y in

 fmatur tlon of oocytes resu‘tlng 1n suc09831ve laJing of
glm ture- eggs cun bn estlmated as an adaptatlon of flSh t0<
iiufllizaulon of the."ame Spawnin" grovnds, as well ag to an
: 1ncreqse in fecundlty to a value providlng the optlmum
.;'nnundunve of a species | ) .
mhe partlullty 1n horse-mackerel gpawm.nb conf*rms tue
‘results oi mlCPOSCOplC ana1y81s of the ovarles (stage IV)
-The oocytes of trophonlasmlc growth perlod are,
represneted by a. serles from those of a vacuollzat on'phése

“to oocytes aporoac ing the phase of an "oocJte fllled by

fyol“" Slmultaneously, the oocytes o* the earller stages of

: v1te;logen 5 re repregented by a contlnuous serles from
those wrbh the vacuollzatlon s+a"ted to the oocytes where '
3volk formatlon boglns, only the older goneratlon of oocytes

8
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bolng clearlv delimited Lrom the prev1oue onee_ It. es 1ikely -

that horﬂ -waokerel is characterlzed by continuous

fasvnchronl n of Vltellogene81s Wthh makes it dif?icult

_to detormlne the number of por ons.

“The’ data on Tr.;trachurus fccuniltj from the shelf

areas 010u0 to our 1nvest1gatlon reglon are glven by

‘Komarov and Polonsky.

) Komarov (1904) estlmated the absolute fecundlty of Tr,

etracnuruu 1rom the South—West Africa. In fish of 22 to 38 cmfu

in lenvth 1t makes from 22 to 346 thous. egps. B
Accora*ne to Po¢onsky, the absolute fecundity of Tr.

trachuru“ from the hngll h Channel of 21-29 cm in *ength

makes 76—209 thous. eggs.

Tr.: trdchu"us 1nh1b1t1ng the area at the north~west

'ettremlty of Airloa is characterlzed by a hebher fecundity

than h0¢se—chkerel from uap Blano-Cabo Verde aree. I shoulde
undouoteuly be conneoted w1th thermal condltlons in the:

areas. The northern one is characterlzed by less stdble

ithermal "eglme as compared w1th uao Blanc-Cabo Verde area.

The'efore hlgher focundlty of Tr. trachurus approachlng

Lthat of horse-mackerel from the English Channel serves asfe

a pecullar adaptatlon prOV1d1nv better reproductlon of the

.Specles. =

The Spawnlng of Lr. traohu"us takes pldce in separate

;parts of a. vaot shelf area, the deneest spawning concentratione_



~being formed from 14 to 24°N over the depthn of 80~250 m at

"Pre+épawning and séawning horse~ma¢ke:el‘forﬁs denss
conCﬂntP tions effectively fiched by a comuercial fleet;
The stabllitV'of these concénﬁration is»difectly related to
the ‘tque oi hors se=mackerel gonads;

In pogt-spawning peniocd, when 1 the individuals in stages

m

VI, II and IIT predominate in the conce :ntrations the catches

5

decrease, since the fish beging an ¢ntcn81ve fecding and is

digpersed in search of feeding grounds over the vast area.

The distribution of em”s-and larvse alse coicides with

o

the areas where the densest spawning concentrations of thio

,species,occur. Thesc are the arcas of Cap Blanc, Saint Louis

and Cabo Verde, buﬁ generally speaking, the egms and larvee

"surface water tempearaturcs of 16-21°. The most massive spawning

-was marked in the arcas of Cap Blanc, Saint Louis and Cabo Verde.

were found between 23 and 8°H over the depths from 30 to 300 m.

s

Egy 1aylng ‘baheu place fron Octeber 1o Aprll it 1s'most

intensive in uOVeﬂb?” in Cap: Blanec area at surface tempevatuﬁeo

18-19° and in larch in Cabo Verde_area at surface temporatures
18~-21°¢, Tae eggs-are laid in several stages, they are peiagl

of gpheric form with a thin transparent membrane and without

O
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uny’dutlines or appendages. The yolk is degmented int
lobes; it contains 1~-7 lipid droplets of 0.08-0.2 in siac}
thcudiameterrof.eggs is 0.9—1.1‘mm_(according to Sedletskaya

Maximum number of eggs was teken in Cap Blanc arca in

DeCmee“—Tﬁﬁuabyvfsu“fave'tempﬂwqﬁurc 16-18°) and in Cabo Verde

area in Aprll (% empera+vr° - 22-23°3},

I0
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~vKomarov (162) on Tr. capen is and by Beidalipov, otaroselskaya'j

'(19b4) Polons”y (1965) on horse-mackerel from’ the English

The major area of the young hor»o~mackerel distribution is*

Cape Blanc characterized by the availability of lsrse plankton

~1biomasses.:”

Some material on growth ani age cf Tr. “irashurus’ from

different sreas of the“A 1antic ocean are prusen+ed b"fim,

Channel. Relatively ~table temperature"“e ire 4n the central—ﬁ
east Atlantic results in certain pecuLiaritwes in giowuh of :

horse—mackerel.;i .

Varions grouth zones on the oto’iths of Tr. trachurus':

caught at the same time shows that the laying of tne rings in

different indiViduals does ﬁot tske place simultaneOJSTJ.,Ih I.

other words the layino of an annual ring l“ no+ timed to a ‘jﬂ3

,defini e season of th year. The laying ox tne annual ring Weiii

rolate to the gpawninb period ThlS view is confirmed by
pskaya ao ‘well (1966) | RS |
. The age was dotermined by otoliths and the cuts of +he
rays of pec toral fins. ,mud. . .A.d | S
The obse vations showed that there were not any :
s1gn1ficant differences in growth rate between the males-i
and females. The growth rate of Tr. trachurus from tne ares
of Agadir—Cauablanca (33-2Q°N) is 81milar to tha+ of horse~mu
ckerel from qu Blanc~- Cabo Verde area.f"' ]

Growth inc ement to the PirSu Jear of life in Tr.

trachurus is 12 2 cm, to the second yvear - 17 T cm- to the

Il




’m.lra year - 21.9 om, to the Iorth - 25.4, to uhe fifth -
2.8 cm, Lo the sixth - 3¢ cm. The llnear grow th 191'
"-graduale retq”uﬂd with age, howevar, the dyn nlCS.OL
 weight ;ncrem¢nt has another t rend.
‘5  »ﬁorse—ma¢ké¢el;can bé_attributed_tq~pfcdaﬁors.df pélggic
k;one;,“’ e S _ . ;
ho dlfferences 1n feedlng of male" ana iemales “ﬁere
ked nnlthor vie can spcak of clear selectvaty in horsc-
: mgck°rel dle+ Th ‘iﬂh feeds on the organlsmu prSValllnD
“in its di tr*buulon areas. |
In stomachs of Tr. t”achurus the foWIOW1nb fo”ms were
?_féﬁniﬁvﬂnve“vebrate, - et 1pheusi ds, smaller forms of

,.‘--a‘,..-,--

- Cal n01dq anu Cyclonolda, oOuldS, hrlmps, scxllops, mys ds;-

fnnytoplankton- veruebr tes:

| «f'-i{:‘éﬁ;raﬁlid';‘{éﬁéféulls henuetuu)IF
‘{2..“1up01d -(Pellonula vorax) |
? 3l;myctoph1dse (chtophlum 8D, )
'4f:Trvybli dae (Trygla sp.)

5. Carangidae (Trachurus sp.)

_Naxiﬁnm size of,feéding:objeots'(fish)Adidknot exceed
9 cm. ;n,somé most Tilled sbomachs sbout 15 gpecimens of
Engréulis hepsetus (1=4-9 cm) were found.,

In the northern parﬁévof the West African Shelf”(33—30°ﬁ)

srmaller forms of Calanoida and Cyclopoida predominahed in a

I2




food,clof.
1,Ih the major arsa from Ca pE Blanc to- Cabo,Verde the
bulk of a diet WQé rapresented by euphausiids.)x »
Horse-racke”el bﬁcomns +ch+hJophage on attaiving 23~25 i
~enm 1n lenvtn.; $ | o 1f  B o g
The fishes were 11 9m of a fooi clot and’ represented by3 
. Engraulis hepsetus (3. 3%) Pc1lonu1a vorax (5 2%),
Lycbopﬂldae (0.5%), Trdchurug so.,(O 2p), Treyglidae (C 1%),;
fish larvae (0. 1m), unlientlfled fish (3 5%).,Other componehté‘
1ncludcd myqlds - 0, 4@, ehrimps - O j% SGallbps'- Ce2 %,
Q phytoplankion - 0. 14, | | |
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