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Feedinp behaviour ornd formation of fish concentrations in the chub

mackerel (Bcomber colias) in tho Northwest African fishinpg grounds

by R, Woip

By comparing tho D orthwc st African Lxshln“ Lroundg with the tradi-

tional ones in tho Horth 'Atlantic one can stoate several parcicularl— !

ties characteristic of subtroplcal and tropicgl regions. The hydro-
logical condibtlons den't change abruptly during the annual course

)

of secasons, tho illumination in suawmer and wlntcr is not as dirferentt

as in the norhh and during the whole year a bood, though diffurnnt
food supply iso available for the fish.

On the other hand as in-other fishes b1010"1cu1 processes like

\browtn,,mxturatlon, and reproductlon are ragulated and tiued.

JIn'polaﬁic fishes horse, mackorel, ‘chub mackerel, sardinella and

pilchard, caught in african \Jtcr", the occurence and foruwaticn of

their concent rations is influsnced by a complox of biotic and ahio-
tic environuent factors determinagd by tho actual hydroumeteorological ¢

systew in the upwelling arcas. In this report some obscrvations

about tho fecding type of the chub uackorel (Scomber colias) aroe re-

ported and pOSuiblO rclations to the concentration effect discussed,
Aumongs the named species chub mackeral shows a typical buhav1our and
wo dlspose, the mogt extensivo material of it.

Material

The ohservations were carried out from 1970 - 1273 on‘hoard 06 re-~
N and 14 - 117y, a1l .

soarch and factory ships in the area of 24 - 19
samples have been taken in a depth rango of 40 - 190 m on the slopo
and came from the centre of the fishing grounds in order to trace
periodic and rhythmic processes, In total 1500 fishoes and stowmachs
have. been analyse PThe estiuwation of. the stowmach £illing was done

~according ‘to a 1our brqdo .scale and udditlonJITy stomachs were
-weighod. o

Fnod cozno,ltlon

The Tood includes a wide range of organisws., The food wus couposed

by following wain groupst

Lupbausides oo Sagitta )
Cogepodas -% 60-65 % ~ Amphioxus
raidas T oy <t : - Worus

Mysides 20-25% dorus 0-153

Phytoplancton 5-10% Decapods,shriup S
Pishesy )
Ce halopodeg i
Ostracodes

Rostock ~ Marienahe
Gerusan bewmocratic Ropublic
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In Tishes with a length of 24 ~ 20 cm copepods, cuphuusids and

phytoplancton prey J‘lou, in a range of 30 - 27 cuw all organisug

occured and older fishes 1rcquently fed on larger. OthCuq cuch as

" tunicates, shrimp, fishes, cuttlelish and ventitic animals. Disbinet
. :seasonal di fferences in the food composition could not e obscrved.

In autumn the tood was composed more houoscnous,, while in spring

~ copepods were less abundant,

Rillinof the stowmach—~intestine troactk

""Unlike to the other fiches chub wmackerel fed very strong in all
“seasons . of the year, In regaxrd of the Leeding rn:bhm it corresponded
“to the rhythkun of the horse uwackerels und ditfered from the sardi-
~nellas (Fig, 1), ‘

The following tahle shows the avcr@ve quantity of the stouach con-
tents in 24 - 30 cu- lonﬂ il 3hos

Degree of the rilling 1 2 3 4
.};‘XVG.._ AK,C \"Ulﬁht . 2,5 k;,’o 6’0 12,8

: ”Hc meun illing of the Jtomxvh in the Leedlnb per;oda of the day:

Tound to be ? - 9 g of wet food in wackerels of a length of jh»?bcm.>
liowever, on days with good plancton uupply mackerals took un 29 @

up to cowmplete fillin' 'of the body cavity by the i:l’oc sboumach and
inte tlno. Assuning 2 - 24 Ledlnb periods per doy one can coupube
a”ddll food ration of nequy 25 r per dxj/#iuh, i. e. atout 10 %

of the body welight. In strong fccdlrg puricds trishbes foolr up 40 g
and uwore food por day. :

Regionnd differences in foedin;:

In Tig. 2 can be occn Lhat ‘in three arcas good feoding could be de-

’~Lern1hcd.

1, 20020* ~ 2050 u (Cuge Blane)
2. 21920t W \
5. 22°C0' . - 22715t I

In the region of Cape Blanc could be Lfound tThe least annuul flucto-

»atlong in Teeding, while fecding gov poor in the arca of 21 ~ 217201

ln ¢ate auturn and winbten,

bcauonul dirferences in tecding

The dirferences in total feeding uccivity fa various months ore
small, In fig. 3 can be discerned the vendency. The highast feeding
values oceur in July and Ausust, in Sontouber ¢Lhdip iz 5til) good,
while -since Octaober a decr -‘21rg Tundurc ic ocvident. “trong Leeding
caring The nais swavuing

1q-churacterlst1c of LGCumhur/Junavr~
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".gfutime.dfkthe Tishes in Februaxy feeding changes slightly.

“¥w. Po what extent these "oscillatlonzs'™ in fceéing are connected with

L T wr o C Pt
IO PN .

" 'Short-time fluctuations in feeding

- In order to trace the course of feeding samples were taken for see-

.veral weeks on a ship being for a longer time in the centre of the
“wadn rish concentrations. Sauwples of 50 - 100 stomachs were analyzed
day and nighg‘whcnevcg a haul had been done. The position of the
. .ship was 20°50' - 21720' N. In fig. 4 is shown a typical cwve of
" the feoding activity for antumn months, In particular in the day-
. lipght curve can be seen-that lie mackerels didn't feed continuously

-strong, but strong foeding periods alternated undulating with poorer.

. onecs, i.c. feeding increases continuously and slopes in tho soue
. -way. The duration of a good feeding period is about 4 -~ 5 days. The
same. tendoncy follows fron the night curve, though less obvious.

©v the variations of upwelling and their effects on plancton dynouics

is not- discussed in_this-paper.'Fig,_S shows .the .sltuation in other -,

soasons,
JFeeding and noon phase

In general foeding activity in daylight was stronger than during
the night, NHevertheless there is a certain relation to the moon L
: phase possibly by affecting the diurnal vertical moveuments, In fig.Gai
is ghown the filling of the gtomach in differont woon phases, The

fig. outlines that the highest values are related mainly to the full !
moon and waxing moon periods, Fig. ©b)sunmes up the particularities
of feeding in different moon phases, Additionally in fig. 7 is given-i
the stomach £illing for autumn tiwe compiling feeding of the ade-
', - quate days of each moon phase where feeding wmaxima are found wore
A% or less in full woon and waxing moon. Other relations follow in the
;. next paragraphs, : - - :

P Rt

!

Peeding and catches

Sy In fig. 4 foeding activity is compared with the catch per day of the |
i, +ship. Both in summer ond autucn from the daytime curves results a '
it scolncidence betlween feedlng and catch results, This is less distincts
1“1y marked.in the night. o

‘¢ Diurnal feeding activity

Vi A

“To analyze the diurnal course of feeding in fig, 6a)was given.the
mean stomach £1illing during the 24 hours of the daoy for the suuner/
autumn time, According to that during the couwrse of the day 2, rare-
1y 3 feeding periods seow to appear. The wain feeding time was at

. all times in the attornoon up to the first hours after dusk, the

. spcond by 10 -~ 12 otclock andé sombimes a third shortly vefure davr,
Thus a picture of the diurnal feeding activity results as rollowgy!

. In'the morning after sunrise towards 8 ~ 10 o'clock low Juecding,

" 10 ='14090 low or incrasing feeding, 15 - 1800 perwmancant- or heavy
rise of feeding, fairly well filled stomachs still up to 22°° occa-
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plonally increaring feeding, In 5gte auntumn maclkerels started
feceding already townrda 12 -~ 14 . 1n pummexr the [ishes fed

almoat during the whole daytime, after sunsgg feeding decreased
*

continuoucly reaching the minioun at 5 - 8

Inspecting diurnal differences in various moon phaces showed
gmall obvious featurec, In full moon periods stronp feeding
activity cun be seen before and after cuncet end decreasing
activity up to wmidnipght romeining emell up to the morning, In
new soon ond waxing moon periods fiches cre logvcr active in
the night, reaching the miniwmwn only towards 4 v,

N i

Diuvrnal feedine evele cnd crntehies

“Unfortunately the curves ol the catehes in different times of
cthe day vre not nufticlently cxprecoiv depending on the used
fishing metlod, ( Fig. & ) '

Swimer 3 The curves of the total catch/ per time and feeding
corregpond

Autwmn @ fhe feeding and cateh curves are quite gynchronous
except the night eituations in Tull moon end wening nocn,
where an opposite lendency igo evident., In these periodg the
catch muximun per doy is reached belore the feeding moxtimume.

Phig coincidence betweecn cuateh ond feeding cgpecinlly in day-
tine illustrates  the before nanmed relationship between
Teeding ond catchea, '

Trawline time durdine the doy and feeding

Prom the corves 9 2 10 teollows @ reverse relation of traw-
ling time to the fecding activity o Thio is most obvious in
full mwoon and waxing wmoon, less clear in the other phases.
According to this there ore the following charncteristice in
the uned travliing time Qurins 1the day: Long trowling tizea in
the morning up to noon, peraanent decreace up to the cuncet

(except new moon ), increase continuously fron midriszht up to

“the morninge, This gives us come insctructions ebout the concen-

tration rate of the chools, Additionully some nolices about
the nuuber ol aaulo done @ aiter suurice good sony Livals with
sanll catehes veve done, Jduriarn the day ihe musber of haula
vty ol while  wfter sancet o considerable muabter ot hzuls
( with guite bad succegs) wig necencary and in the secend
hald ol the nisht row luerative hauls succeeded,

Vertical movements

Pigg, 9 chows tgg diurnal vertical movements of the mackerels.

Between 11 - 14 the Lichen reach thelr maximun depth, in
the uiternooen they oiart sraduaily piad eoeet durdng danle

tirey rice up quickly 20-40 5 into the uraue ol During the
night deplh level



"pressed best., In new wmoon periods in the nlbht tomrdu 20 -

‘From the" ohgcrvatlono follows that Teeding takes paxt in tho forma~

- affecting the character of ‘tho concentrations, actlng togather with

drops slowly up %o the ornlnv, in the dawn the 11~heo ahruptly dcu—
. cend,. at first into the lower part of the nldxater, then dowmn to the
”bottom. The migration amplitude "in late auturn and wxnucr turned out

to be longer, In new uwoon and waring rwoon the ovening riso 1» 8

+ho
fishes ‘come up closer to the surface then in other periods. brom all
named items can be dosipned a worklng schome for the dlurnal act1v1—
ty of tha machcrelu.

uorkingAscheme of the factors fecding~shoaling in dlurnal cycle

tion of wackerel concentrations, However feeding 1ls only one factor

other conditions. Strong feeding is not always connected with good
catchos, but in daJtimo it dCClulVGLy 1nfluonce~ the Lishing recults,

This is the summarlued act1v1ty pattern' o .
During sunrise chub mackerel. shoals descend qulcgéy from the upper
parts of midwater into the doeper ones, Up to 10 they grodually
80 ‘down. to:the bottom and rost ‘on_or above the bottom hotween 10-14
%hen descending fishes appear in'smiall shoals or loose concentrated
and a lot of hauls is required to work successfully, while trawling
time and search is high, -Before noon fishes foed poorly, In the
afternoon they begin to mipgrato. eithor on the bottom onshore (shall—
ower) or to }ift over-the bottom 4nd go up slowly. In this time tho

ly get denser, shoals’ enlarge and . the catches increase, while traw-
ling time and number of -the hauls d00188“° AL this tiwe fishoeo are
at the edge of the slope.- From 16 - foeeding and catches por @
hour rise up considerably. During' uunsct fishes wove up into tho
midwater in a short time ‘and rewain,still concontrggod aftoer this.
However the catches drop during the risec. Up to 21 mack86cla con-
tégue feeding and reach the surface layors towards 22 . Up to
teeding decreases permanently. AL Ehe saro tine fisho slowly
descend In the midwater., Thus.up to 24 quiteo successful kaula can
be taken however one can notlco bdginning disperaion of the choals.
Trawling time is relatively small. Since wmidnight trawling tiuwe rai-
se6s up to the morning and.the nuuber of the hauls drops posuégly by
loose concentrations of the,uthls, ospecially towards 2 -
Shortly before sunrise cam,beo scen a slight "new"-concentration with
letter catches aftoer daxh. ‘ .

The nost important Zacvops izflusneing shis scaeme~are such as wind,
cu~rénts and cloudiness, : ‘ -
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‘mackerels feed over the¢ bLottou. Simultaneously concentrations obvious-.
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