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Horse-mackel'el (Trnch'tU'Uo tra~huruß). 15 themost numerou.a

species in the Centrul-EustAtlantic.

The migrations of horse-mackerel are ~elated to regu18rities

of seasonal changea in thc intensity cf vert1cal'water movement.

, ,In opring !lnd summer seasons, at tha moment of ~ghly

intensi7e verticnl circulation horse-mackerel 18 ~~grating.

to the clope of the' continentul shel! off shora.

In autl.um und winter seasonn\lhen the intensity of vertical.

oirculutlon 10 more significant in the shelf zone, compared.':,'

v;1th the open sea,. hor~e-mackerel'18 'migrC3.ting inshore.

'rho lT!ajorc.rea of distribution cf ,horse··macl::erel •
. .

ccmmerclul concentrat1ono li~obetween 26 n und 14°N, though

in general this apecieocan be found froD the northerri

extremity of theAfrican contincnt to the southcrn one.

13-16° are the main pre-bottom tO:alpC,l.'atures characteristio

of horae-mqckerel habitat.

The size structuro of horse-mackerel eommereial

c.oncentrntions in thc:: major area of occurrence.is given in

table 1.

-

It should be noted that there exists a d1rect correla-

tion bctween the fiGh length and the,depth ofoceurrenoe.

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

trachurus around 20 c~ in length ooeurs.

In the depth range of·50 to 200 m horse~mnckerel of about

the same' size ean be 0 bserved Viith a oertain shift of length

frcquency peak to the right. At tho dopths of 225-300 m also
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Table 1

Size-composition of.horse-mackerel. %.
~\he position' 20-25°N'.

...
1.3

'1.7·
·1 .. 5

1.9 .
3.7
6.5
9.6
12.9

, 12.6
1.8
4.8
3.8

. ,3:..0
1.6
1 .. 2'
1.0
1 .. 7
6.1
5~ 6 ..
4.3
2.7

.2.1
1.0 .
0.7
0.2

·0.1
0.2
0.1

...

Lengtli; -. ~ - ~Years' - - .., _ :.' .. ~ -, ~.. ~.. '.
incm ······1971 ·········~···~·1972····~·~-··q··197J··7:·.. ~;.. . --.------_......----=~-----.8 . .... . ... • . .0 ~ 2 . - . ~ . . . • . ~ - ~ • - . - .:. . .' . . • . ~ . ~ . - - '.~ . . -.;. • .. . .- -: ". . .:. . .-
9 2.6 .

10 4.4'
11 3;7
12 1~2

130~9
14' 0~9
15 0~6

•
16 0.5
17 0.3
18 . 0.7
19 1~7

20 4.3
21 .6.5

.226i8
2) 6.8
24 ' '1.0.
25 4.4~
26 .2.9'
270.5
28 8.7
29 13.0
30 12.0
31 6'.7
32 1.9
33 . 0.8

.34

• 35
36
'37
38
39
40

%

Sp. No.

100

'13751

100

4063 .

'.
100

10358
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't~e fish.cf 26-30 CID inleneth preYsilfJ.

~ Vertical migrations· of horoe-m3.ckerel hr.tvethe fo110vling
. .

patt"ern. In ~ho daytime Trachurus truchurus forms tho ochoolo

of'100}TI in,oxtent. In tllo cvaning tbe f~sh i~ dispernod to··

u-certnin degree, the size cf the dünse 8choo10 increasos and

they raiseto the sUI'faco. At- night .dence pre-bottonschoo1s

are not forr.led as D. rule.' In the morning hOrne-Dk'lckerel is

group0d in 8c11.oo10 und 10r.cring to t11.ebottom keeps there all ~~

tho dC;y round. 'fhis :i.s the time when the :3cho010 can be eEu::iily,

faund by searching instrumc~to•
.' . .. .

The commercial stock' size of fiah i8 y~own to ba deter-

rnined by.the recruitment rate.

'In Trachuruo trachurus inhibiting the are~s co~tiguo~

to Ot~ area of otudics trio fol1owing correlations were observed•
.,

Tr. trachurus capcnsio becom?o mature at the length of

22-27cm, 3-4 years of 'age (Komarov,1964; Overko, 1964) •

.The reoults of studios on maturation of Trachurus

trnohurus, fram different arens obtained by A.S. Polonsky

are ns follo\·/S.

Horse-mac.kerol fram thc English Channel becomes mature'

nt the salne age asTrachurus caponsis but at samewhat smal1er

size. Irr the Celtic Seu horse~rouckerel matures rit the age of,

4-5 ycars.' Horso-mackerel inhibiting the urea weotwarrl of

. I7~lnnd attains maturi±yat 22 cm in 10ngth, whi1e ~hat from

the southern Uorth Seu - at 20-24 eID. The rate ofentoring

of the Bny, of Biscay horse-mncl-::erel ,the opuwning population
. . ........_. .

in somewhat lowered and even at the 1ength cf 2G, om thc
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i~naturo individuals Qceur•.

: :·'.·Trachurus trachu~us attains the· seXUlll maturity"

'~xtre~lcly carly : This opa'cier:; becomos mature' in the secon,d
. .

,",,' .. .> -. -",.' • ,'. ~. ."

·yedr.o~ l~fe at tholength of, 14-17 em.

The analysis of gonadal development in horse-maekerel:

elearly .demonstrates apattern.of prolonged opawning.

,In June-August the femule gonads in the major·urea'are..
.~ ,

charaeterizedby post-spawning condition, ~hat 1s the'

· stages of muturity dt~ing this period crcVlj Ir. In September

stage' 11 p.t'evails·. Stage' 111 i8 characte'rized by short

.duratio~, the :peree~tage of~ndividmils.vlith gonads in,s.tage

IV considerubly predoreinating in this· period. A'eertriin part,
• ~,l'

of femalcs. has.Iaid thc first portion ofeggs '(stages VI-IV).

In Oetober the nmnber of fish in stuges IV andVI-IV sharply

· incl"'oases.

In November a massive opawningof"horse-maCkereltook
, ,

-plaee, when the lar8ost- per cent of' running end pre~spawning

females (stages V, IV-V).was marked. Simultnneouöly 'a ,sharp':

deereaDe cf gonuds in stages VI,- 11,\'10.0, oboerved., In De~()mber
. . . ~ , . .

'. . '- ..

the spm"ming wutJ still intonsive ,and a g'reat nUInber of f'omales

tthad nlready laid a portion'of eggs.The number of' individuuls

in stage 11 isfurther decreased due to itstransition to'

stage 111.,

In Januury stages IV und VI-IVpredomiriate,in the

northern partsoi' tho' shelf (24"":20 o N) where soma post... :,.

· npmll1ing ii1clividuais in ots.ges. VI and 11 oeeur. The number
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OfrUl,:.ning ferr'!lle:J sh::l.t'ply decreof.iod.

In the sO'l',thern part of tho urea .( 15°11) in Junuary thc

spuTInineis still intensive. Over 60% of females hore are
, '

running in thistime. In Februarythe stages IV and VI-IV

pz:evnil. A:Elmo.l1 nurnber of'runnillg individunls ,can be faund.
. . -

In March thc Go~adz ware instrigeD IV, VI-IV of development.

In thc narthern part cf ,thc fishin[; nrea, in March, Q.' large

per conG of gonads entered the stages VI, 11, while in the

south le08 thnn 50% o~ females ware in prc-spawning condition.

In. 'April, in thenarth (22°-21°U) anurn-per of individuals in

post-opnwning 'conditiol1 increases .(stages' 'VI, 11). In thc

southern part of the aren (17°N) ,in t!lis month the fcmales'

with laid eggsprovail as bef~rc (stage8 VI-IV). In Jt\ay ~he

stßgesVI-IV were chiofly obscrved und the n~mber of pre-

spa~ning femalessharply decreas~d.

According to duto. obtained by SRTR 9019 a. spawning'

of Tl'D.ch~.rus ,trachu:rLl.S in the area of the shelf of Mnuri tanie

beginn from Novembür.

In February-!.brch thora could be regularly ob:3erved pre-

•

I
,,
~

3pu'{!ning horso-mucl:orel \Vith gonads in stage IV appl'oaching

the opa\'mir:g. graundo .In the area between 19 und 17°N spawning •

~as obsorved from Deco~bcr to March. Prespawning horse-

nuckcrel rcgulnrly appro3ched thio area aB weIl.

In November. (operations in the arc2. of 36:"30 0 U) pro

:Jpavming concentx'ations were not. almast availablc. In Decembel"



•

•

eithel" rd. th leid eegr> (3tn~e:3 VI-IV) t or ready 1'01'" spawning.

In Fcbruary (operations in thc nre~ of JO-18°N) horse-

ffiacl.;:crel conccntro.tions were ir_ ato.ges IV, VI-IV, while on
, ,

tho couthern shol! (18°H) 23% of fCl:;:o.lcswere runnung.

Thc opa.vmine; terms ViOre undoubtculy rolatod to gennral

thcrnal conditions of ~ater ITßDses,and posnibly coincided

with the periods o~ massive bloom of phytoplr.nkton beine

the mnin objact of tho lc.rvae und zooplD.nkton~

Thc meanannual sex l'atioin TrQchurus trachurus

over tho wholc,fishing urea is nearly uniform, the females

l)redomin:. ting inoignificantly.

A. Polonsky prcnented the data Oll. sex ratio in

.i:ra'churU3 frachuruD from the Englinll Chr.mnol. In most- cases

it i8 unifarn, excluding the summer, SPOW!ll1l3 period, \"iheh.

u certuin predominance of femulen was marked. According to

Alocv (1957), the preqo~~nuncc of females during the

spuwlling pr>riod in otipulatcd b;y: the fact that the fotla]es

prevuilcQ quuntitntively in pre-bottoln layer fiohed by

. t.he trawl. Wo considcr Alcev's explanation convincing and

ncccptablc for our cnse. However, it ohould be noted that

all tllO abovc-said io true of the spuwning period, since in

poot-apa~ning period the nex ratio bocon~s Ulliform und

in 1:1.

Tho southcrn shelf aren (15-17°U) is uarmer (compared



"v/it:h the northorn one ,'18-24°H) which conditions n r.lorc

prolon~od spawning. Thio' is confil.'med by the oboorvO-tions
. . ".:. "\ '. '. .,

obtained during thc expedition of'SRTR 9019 in winter-spring

p~riod (F., Alekseov) •

,In the"northern part "01' thc areawheretha spawning

~eriodis shortsr the sex ratio aUicklyequalizes.... .,' .' / .... .'

-Partial-e~~-Iriyingiccharacteristic of allthc
.-;

reproscnta.tiveo ofthe' genus T,rachurus (Alcev,1957;

S\~efovidov, 1964,' ,etai. ,>, n'uII':cly of Tr;churus ,capen.sio

. (Ovarko,' 1964)as neil es o~ horse-mcc~eral~fthenorth~'
. ".'

\:los·tern Africtin coast' (Overl\:o ~ ,1964). •. lJ.'he results 01' ,tho oocyte diam9ter neusuroments shovted

the prc'gence'ofvar1ou8 oocyte eenerationc.,.The, portiality in
. . .' .' ;. .

'matu.ratfon of oocytesreoulting in ::ntccessive laying 01'

m~ture eggs canbe estimated ~s an adaptation of fishto

utilization 01' thc eame opawning gronnds, ao weIl ao to an. '

incrense in fecundityto a 'value previding the optimum

'o.bundance· of a species.,

,Thepartiality inhorse-mackerel spa~ming,confirms the

rosults cf microscopic analysis of the ovarios (stage IV) •
. . .. .'

-.The oocytes' ~f troph~plasmic 'growth period are,

represnoted by a, series from those of a vacuolization phaze
, .

to oocyt~s approaching, the phase 01' an "oocytefilled by'

yolkll.'Simultane~~sIY, t'lle oocytes o~ the earlier ntages'of
, ,

vitellogt?nesio are repr~sent~d'hY'n ;conti.nuous' 'saries from
, .' . '. ',-

'.' ~'.'.

ihos~with thev~c~olization.startcdto ihe ~ocyte~ where

yolkfol;mation .begine t only tha older genera~ion 01' oocytes. ,.. . ...

8
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'bein~ cleurl~T delimited from the' p!'evious onee;

ti1at hOI:~e"':'rrinckerel'in charactcrized by eontinuou8·".

noynchronimn of vitellogenesis whieh makes it' diffi'c~it

to, detcrmine the :nu~be~ Of·port·i~ri8.~
"

Thc' duto. o'n Tr .traehurus fC,cunc. i ty from the' ahel:f",

arena ,closa to our investigation region are given by

trachuruo fram thc English Channal of 21-29 cm 1n.length"

makes 76-299 .thous'~eggs~,

•

\ Komo.rov and P61onsky.,

Komarov (1964), estimatcd the absolute fecundity ci! Tr,
~. .""'~..

trachurus from, thc' South-West Afriea., In fish of 22 to '·J~,"ciri. ;-

in lengt.h i t makes from ,22 'to 346 thous', eggs ."

According'toPolonsky, the ab~olute f8cundity of Tr •
, .

',' .

,Tr. traehu!'Us inhibiting the area at thenorth-rlest·

extremity of ·Africa 18 charact'crizcd by a' ·h1ghor fecuildity.. "; .; .
, ' ,

than ho~se-m3ekerel from Cap B~an~-Cabo Verde a~ea. It should
, '

undoubte<lly be ·conneeted with thermaleonditions in thc'.

arens., ,Thc northern o~e', is eharae~erizedby lessst~ble,
, ,

•
thermal regime as, eompa~'ed ,with Cap B).ane-Cabo Verde area.

The~'efore higher feeundity of Tr. ,trachurus approaching
• - " •• , • <

that oi 'horse-;ackerel from' the English Chal:mel serv~s as '

a peeuliai> adaptation providing better reproduction "ofthe' "

,speeies.> .

The spawnin~ of Tr.' trachurus take~ pluce in6~para~e,

parts of' a .. :ras.tahel! ~rea.' the densest 6paw~~~ng'eoncentrati~~

9



bO~lle f'orm~d from 14 to 24,°N' ovcr tJ:lC llepths of 80-250 m ut

. surface '.'later tcmperatul"CD of 16-21°. Tho most massi-.;e spawIllng

wos marked in the urons of Gup Blone, Saint Louis und Gabo Verde.

Pre-spawning and sps\":ning horse-maclwrcl fonns 'dense

COl1ccnt.t'ations effeetivoly 'fiohed by D. com.:nereial fleet.

The otabilitY'of thesc conccntration io direetly related to

the~~tate 01' horsc-lTIuekcl"cl gon3.ds~

In post-Bpmnling penj.od, v~hen -ehe indiviclun.ls 111 stageS' 111

VI, 11 undIII predomtnate in the coneentrations thccatchc8

decrcD,se, since the fioh begin9 an intennive foodi.nE; and. in

dispcr'sou in scarch of f.eeding grounds over the VOGt area. •.

The dintribution cf egen and lar~ae als0 coicidos with

the area8 wher-e the dei.1sest spu\'minc coneentrationo of thio

opeciee.oeeur. These are the urenD of Cap Blane, Saint Louis

Qnd Gnbo Vcrde, but generally sppaking, the ~ßGs and Inrvue

were foun~ bet~een 23 end BON ove~. thc depths fram 30 t6 J06 m.

Egß laying takes place fram Oetober to ,April; it is most

intensive in November in Gap Blane area. nt surface temperatures

18-19° end in I!larch in Gabo Vordc area at s'\,U'face tempera:tul'oS

18-21°. The eggs are leid in saversl stuees,they are polagic ,

cf ophcrie fornl with a thintrnnsparent membrane und without tt
nllY outlineo er appendages. The yolk io dcgmented into largo

lobcD; it conte.ins 1-7 lipid dreplcts of 0.08-0.2 in si.zo;

tho diameter ci'. eggs in 0 .. 9-1.1 nun (according 1.0 Sadletskaya).

'!.1o.Y..imum numbar of aggs mlS. tt:lken in Cup Blane arca in

December-January. (surfacetomperaturc 16-18 0 ) and in Cabo Verde

nrea in April (tomporatul"-e - 22-23°).

10



The major uroa' of thc YOUllg horoe-roaclcerel distribution is ~.. ' ,." ". .. : . .' .,'

Cape Blanc charucterized by the availabili~y oflarge, pim1kton:/:
." ~"'. ' ,,' .' .~ . ,.' l'

.... ,r

biomasses •. ,"

Same material on growth an-i age 'c'{ Tr~,tra(~hurus::ir6m~'~:':
~. '. .' • ," ': '~.' ',i(o" "':<;'1 "._- ~ ." "'./ ,::-:'

different, areas of the Atlantic, oceun ar~ p.rl:.!sonted, b~":,:"
;' ." '.".. . - ,- "~'.:'; .'"

Komarov (162) on Tr. capensis end ,by Bo.idalino·;, ~3t~rosel~kaya~~:'
. " . .' ". '. _. '.' ,'>,.' ,', ,,' . "~"~' ~~. i .,'<~"~'

(1964), Polonoky (1965) on horse-ma.,ckerel ;fromtue 'Engli~h,: ,~:,;,

Channel. 'Relatively stable t~mperature '.~egir.le in the'·cp.ntral~':;
. .. ". " ~ .

. ,'",,'..-:""

eust Atlantic rasul-cs in certain peculiari 't:! es in::g:..'ow.llihcof';,:
, ,',/,:';" ,"'~' .;. - .. . :'~' ".

~ -' . '-,

horse-muckerel. '. ',:, ,', " "
-, • • I~.. ,,: • ~ ,".

"

" Varlous e;ro'\~th iones on theotoli.ths of '~r. ~tr9.churl1s '

caught at the, ~anie time shQWS that the l~yi::lg of ,the ,rings: in'
, . . : ~""'.

different individuals does not take plac-3' E::i.multan6ous'.y~ ·In·
. . . .~, . ;' ,', ..... \.'.

, .-.

other wordsthe laying. of qn annual ring il!; not tlmetito' ä; '.',
, '.-. :.. i " ;;:..-. • ;:. I.. . . ~. t

definite season of thc 'year. ~!ie laYing~f: t~e llnnua~r:tri.g";,'w~,;,>
relat e to the spnwniug ,period. This "liE3Vl is'c~~'iii--med' by'

Lip;::kaya as well (1966.).,' ,"'.

"

The nge was 'dctermined 'by otoliths andthe cute' or' +.he'~:~~·

ro.ys of 'pectoral ~ins.,
" ...~~ ~".'.

"

The obocI'yationn shoHedthat thore were not any

• f.1ignif~cant differences in growth rate between the males "

und femnles. Thc growth rute' of TI'. trachurus from the urea:,
. '. ~. .' \ ,'.

~f Agndir-Cuoriblanca '(33-29°U), 1s
, '

simi~ar to tha~'6f horse-ma\

ckcrel from 'Cup Blanc,~ ,eabo Ve!'dc arell •.

Grov~th increment tothe first year of life in 'Tr'.

trachurus 10 '12.2: C:.l, to the second year, -,17.7 cm;, t6 the',

Il
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'~hird year - 21.9 cm t t 0 the f'ol~th - 25. 4, t 0 '~he fifth

29.8 om, to thesixth - 32 cm. The linear growth is,

graduallyretarded withugc, how~ver, the dynamcs of

neight increroent h~8 anothortrond.

Iforse-mackerel can be attributed to prodators of pelaöic

z.one •.

No differenoes in feeding of males and ~o~ales ~ere

nc:rked, neither we Gon speak of clearselectivity in horsc

m~ckerel diet. The fiah feede on the organisms prevailing

Maxim\lffi size of feedingobjects (fish) did not exceed

9 cm. In some most filled storeachs about 15 specimens of

Engraulis hepsetus (1=4-9 cm) were found.

In the northern parts of thc West African shol! (3J-30oN)

in its distribution araUSt

In stomachs of Tr. tracht~~s the following forms were

found: i}lve!'t~br8.te~: - . euphausiids, smaller forms of
~ ~ . . - ~ ~ ~ . - , - ~

Calanoida rind Cyclopoida, squids, shrimps, scnllops, mysids;.

: ,Q,.h1.toplnnkton; verteb.r:a~:

1. Engraulidac (Engraulis hepsetus)

2 •. Clupeidae .(Pellonula vorax)

3. l\'lyctophidae (l.r.yctophiurn sp.)

4. Treyglidae (Tryglu sp~)

5. CnrangiJ.ne (Trnchurus sp.)

sEnIler forms of Calanoida and Oyclopoida predominaned in a

. '12
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lood elot.

In the major area fram Cape Blane t6 Cabo Verde the

bullr.: 01' a diet was r"Jpresented by euphausiids~'
"

HOl"se-mackerel, becomos iC!lthyvph:lge on attaining 23-;25

cm in length.

The fishes were 11.9% of a foo~ clotand'represented by
".

Engraulis hepsetus (3.3%), Pellonula vorax (5.2%),

Myctophidae (0.5%), Trachurus 8p. (O.2~O t Treyglidae (0.1%);

fish larvae (0.1%); unidentified fish (3.,5%). Othercompone11ts

included: ffiysids - 0.4%, ,shrimps - n.J%, scallops - 0.2 %,

_,phytoplankton - 0.1%.
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