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ASSESSMENT OF THE ATLANTIC HORSE MACKEREL STOCK
W THE EASTERN-CENTRAL ATLANTIC AREA
(DIVISIONS 34. 1.3. AND34.. 3. I)
USING PROVISIONAL 1980 DATA

Constantin Maxim, lonel Staicu

Boaanian Marine Research Institute Constanta

ABSTBAOI:

The VPA method haB been used. in asBessing -fche Atlan-tic
horse mackerel stock. The reeulzs indic&tefi a nor-nal
exploita-tion pattemy wi-th predominance in the ls. et
years of fiehee older than 2 years old. The size of -the
recruited stock, both in tb. enss of numbere and weight
increased in the last five years. The 'biom&SB had a sarcc
continuously increasing tendence from 197$ till to lci£0.
Prom our aeseBement the horse ffiacicerel stock size in
1961 will be to about 3. 3 nil. -tone.

iH'fttODUCTIOH

Three species of horse nackerel occur in Northwest

African waters in exploitable quantities, 'Prachurua tr&churus
trachurus L.. Tracharus trecae (OADENAD.and Tracharus uicfciu'atus
(BOWDIGH). Although ttas areal distributioa of the three species
overlaping in East-Gentral Atlantic area, the fishery off Mauri-
tania Is directed niainly on Atlantic horse mackerel (I. -bracharus
trachtu-us) ,which prevaJLliag in the catches in proportion varyiijig,
according to hydrological conditions foand in zone, between
77-1ao per cent. T. trecae began to appear substantial in the
commerci. al catches from 1972 till to 1976, after that yeaj- its
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sliare being of much less imporfcance. T. icfeuratus has a much more
less participation in i.ndustrl. al fishery. Therefore, one can say
that the Atlantic horse mackerel represents the bigest portion of
the horse niackerel catches off Eastern-Central Atlantic area, and
owing to lack of a true statistics in this paper w® have
considered the S'rachurus spp. catches as T. tr churus trachunis.

She Atlantic horse ciackerel populatioa from the North-
west; African zone can be considered as a stock in the sense that
larve prodaoed by the spawning stock are recraiting as young fish
to the same stock.

Ttse distribution of the population according to size is
not uniform, young horse mackerel being more concentrated usually
near the shore in shallow waters.

MATERIAL AND METHODS

FISHERY TBENDS

Exploitation of the Atlantic horse mackerel population
at Northwest Africa has a long history, the catches being until
1967 under loo ths. tons. Subsequently, catches increased continu-
oasly fron 161 ths. tons in 1968 to 481 ths. tons in 1971, decreased
to about 451 -bbs. tons in 1972,. and. increased again to a aaxj. ntua
catch of 4.95 ths. tons in 1975. Up to 1977 the catches maintained
to a mean level of about 46o ths. tons that in 1978 the whole catch
to be only 550 ths. tons (Table 1, Fig. 1).

Table 1-

Total and Romanian horse mackerel (Trachurua spp. ) catches during
1965-1980 in the Eastern-Gentral Atlantic area (Ths. tons)

;s;======a=====;s;=a

Year

1965
1966
1967
1968
1969
19?o
1971
1972
^:

C tche
Boman

51.7
3?-1
92.8

16o.8
25o.7
285.1
481.0
45o.8

2.0
5.8
4.8
2.7
4.6
2.5

-^..7
15.8

Tear

1?75
1974
1975
1976
1977
1978
1979
198o

C tche
1 Eon

486.4
495.2
^-55.2
43b.4
492.?
55o. 4,
55o. o^
?5o:o»-f

29.1
5**5
26.4
13*5
58.6
5?.7
41*5
61.9

.Sstinated values
;===3======;=====C=S3S======S=
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Fig* 1 - Atlantic horse mackerel t trends ;Ln catcJi,
fishing effort and. cabch

Fishing effort followed the trend of the catches and
catch per unit effort followed a slight doimward trend over the
period 1975-1978 with large flactuations CPatole 5, Pig.l).

The fishery was in part directed, towards Atlantic horse
mackerel concentrati.ons and. in part, a mixed, fishery for chVLb

mackerel. I. treeae and pilchard. Also, 0 at leasfc in the Bomaai. an
fishery, the Tsy^-catch of horse mackerel in. the direc'bed fishery
for mackerel or pilchard was retained on 'board of the vessels.fflie.-.-
by-catch of horse mackerel in the newlydeTOloped squid, fishery is
high enough to have a significant effect on horse mackerel atoua-
dance and the amount caiino-t be quantified at present. Since the
real statistics are not available and the quantities discarded

are unknown is very difficult fco assess the horse mackerel popu-
lation, the present asseasmen-b trying to evaluate the stock with
data available now.
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ASSESSMENTS

a/ BASIC MA'EERIAL

- Fishing effort. Data used in the calculation of total
effort in the horse mackerel fishery were derived from the Roma-
nian fisMag effort(Table 2). The effort was calcalated in fisliing
days of Romanian trawlers of tonnage class ? (21oo GBT). This
category was selected because vessels otf- this size participated
in the directed horse mackerel fishery from the 197o to the
preseat. To estimate the catch per unit effort (OPUE) of this
vessels category per month, only those entijree were used in which
the hoyse mackerel participation in the total catch exceeded
5oo Kgs. On this basis, total international effort was es-tinated
for each month and summed up to the annual total effort (T&ble ?).
In the last two years, total effort was derived from a reeresion
of days fished on -cotal catch (Pig,2).

Romanian^ishiag^effort^ (fialiing days) and GHJE (Vdl%e 2
during 1972 - 198o in the Eastern-Oentral'Atiaatic' a?ea

Year _ Bf fort C.P.U.E.
(fiahine days) ft/dav)

1972
1975
1?74
1975
1976
1977
1978
1979
198o

.

81?
1^6?
1796
198o
.

859
1?6?
1557
lo3o
1855

=========aa;ss==s;ss;sss===t

16. 974
19. 845
19.210
15. 37?
16. 062
19. 686
21«?52
4o. 256
53. 761

Total and Romanian horse Table 5
mackerel catches and. effort

during 1972-198a in the Eastern-Centrai-Itle^tira rea
:==========a==========s;==a==a=s=s

fort
_Cda.vs)

S E. of Roman a lot
a-tch Ef fort ate

(tons) Cdays) (ton»)
19Z2 33*800 . 815 45o, 784 25, 5571975 29*'110 1467 ^>'5? ^,'^^
19Z4 ?4'5^5 1798 495:2oi 25,t674
19Z5 26^412 1980 ^551214 55^7^
19Z6 1^47J ^9 ^^5JJ:%
1977 38»'645 1965 492^0 ^Io^8
19Z8 55»'^° 15J7 5^;4o^ ?5^
1979 41^ 105° 55o^o 17%
198o 61;88^ IS?? 550^000 3:9^oW

;=======as=asx;==s=ss
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Fig. 2 - Atlantic horse mackerel: regression of
fishing effort on catch

- Length composition* Data from Romanian catches
measured on board of commercial vessels at sea were available
covering the entire period from 1972 to 1980. The length composi-
.bion of -the total interiiatio&al catch in numbers per cm-0'oup was

calculated, considering the distribution of the catch by season.
- AgecompositLon. The age-lengfeh keys for the ent-ire

period, was available and .these were used for each year* I'his
procedare implies that are changes in growth during the whole
period under consJLderatioa.Ihe total catch In namlaTs per cm-group
was then converted, to nanbers per age-sroup (Table 4).

Horse mackerel (Tr chur tr churus trach u. )
in Eastern eatral Atlantic areas

Catch in-numbers (xlo5) Toy age-group, 19?2-198o
!ss=s=a==sss==s=ss=aasac=s======sss;==s:=:=======

A . Total
1 46

t;sss=ca;sssa=as===s;a

Year

1972
1975 ___-
1974 1168.4
1975 1445.7
1976 ?W5.5
197? '45.2
19?8 67.5
1979
198o

1725.9
549.9
4o38.6
51^?.5
25o6.5
567o.7
1855*8
1951.5

922*2
8&(-.6

1126.8
7^o.o
748.7

1754.7
15o6.o

316.:
8^5.'

.1

.5

466.7
518.6
285.?
228.5
lo6. 4.
476.9
?8o.4
535.6
421.5

251.9
145.4
53.^
75*4
58.9
61.2
79.5

2?8.6
557.9

122. 9 6o.l
76. 5 5^.9
19.2 19.5
li. 5 ^.8
17. 9 ^.8
15. o 7.9
18.5 ?.?
52. 8 14.9

21?. ^ 49.7

25.9
71.4
25*4
2.5
°*?
2.4
4.7
2.7

lo*5

5555-6
4651.5
6755.2
5649.7
7866.8
6o54.o
5714.1
54l£.o
2o98.1

saaas:=sss==s=sa====;===a !S==s;=s=aas==a==sa===;======:==
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Mean weight per age-group* For the period 1972-198a
the nean weights per age-group,. were calcalated tiy centralizati. on
of the age samples in each year. In this way can be explained tho
differences between mean weight of the same age-group In
different years (Table 5),

Table 5
Horse naclcerel (TrachnrtiB tracharas fcrachurus)

in the Eastem-Gentral Atlantic srea:Meaa weights by age-groupCg)

Year

1972

81
3-976
1977
1978
1979
198o
=asa=a. i. je. _ses=

15.2
25*2
18.0
21-7
19*6

67.2
?0.0
67.9
81.6
68.0
57.4
66.3
62.4

10?.5
118.7
lo5.5
125.1
119.0
98*2
85.0

117*7
95.7

;ansa==s==!

186.4
166.4
165.6
186.6
174.0
169.5
162.4
16^.2
156.7

268.3
2o?.^
525.5
29b.5
510.0
286.1
278.5
254.6
227.6

548.4
^.5.2
461.7
395.5
4.54.0
561.1
57^.4
559.0
516.9

6

42o »o
4o7.7
52o.6
5o5.8
515.0
454.0
488.5
4oo.o
^17.5

b/ PARAMETERS USED

- Natural mortality (M). The value of Ibo,5 ased in the
present assessment was taken fron estimates based on data of
catch and population size on fishing effort (^, ^)aiid on estinataa
for I. trachurua tracharu? found in the litera-bure (2).

- Initial fishing mortality for ths oldest age-group.
Analysis based on average length composition data for two groupa
of years was carried out to estimate F for tha ca-groups vhlob
represent the fishes of age 7 and older. The average F's for t]a»
largest fiah were 0. 506 and o. ?82 aiid, coiis9quently, an F of o. 544
was taken as the starting val&e.

- Exploitation pattern (partial recruitenent), Mean
fisitii. ng mortalities for each cm-groap for the period 1974. - 1978
were obtained fron the analysis on length data, and by asing tha
age-length key average F*a for eacli age-group wer< esfeinated,
wliich was served as the basis for construetion of an array of
proportioiaal F's to be applied to the average P in 1979 and
198o (Table 6).
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Tabla 6

Horse mackerel in Easfcern-Gentral A'fclantic area <

Parameters used for catch predic-bion

Age

2

5
4

198o
sto&k
no. xlo-

12, o68.o
5. 512-9
4, 249.1

l:i:l

;=;:======sa==sa;s=s=ssss

198o 19S1 Mean
catch -z. stock ^ F
no. xlo-/ no. xlo-

845*5
421.5
557t9
215.4
59.7
lo.5

15,565.?
8,255.7
2»557.9
2, 754.6

'8?o.5
249.8

o.198
o.5o6
o. 552
0. 59?-
o. 4ol
o. 215

BSS======S=S

- Fishing mortality in 198o. The average F'a for the
years 1972 to 1979 were plotted against the fishing effort in
the respective years and a linear regression was. calculated. Was
taken as a starting value for l98o F = o. 415 (Fig. ?).
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FJLg. ? - Atlantic horse mackerelt regression of P
on fishjLng effort

RBSUI/PS

a/ STOCK SIZE (Table 7, FiB.D
The size of th® recruited stock, both in terms of

numbers and wejLght had a sll-ght increase during the period 19?o
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to 1975, after that decreasing sharply from l, 471, ooo tons in 1975
to 53?'000 tons in 1976( rePreseating only 56% of the"previous
level. This decline is due to the high level of exploitation'and
due to four recruiting year-classes well below'the "previous
average. As a result of increasing trend in reoraitnent aiid of
reducing of the exploitation, the size of the stock increased
highly in the subsequent period, in 1980 being 2. ? tines'
tbaa. the 1972 level.

Horse nactorel in Bastern-Central Atlantic areai
Stock in numbers (xl0?), 1972 - 1980

s===a===sssa=. s==:=ssBBaausssasss=xse==c=a==s=sa3=»a,

Table 7

Tear

1972
1975
1974
?-975
1976
l?z?
197S
1979
198o

4»006 2*027 l»9o7 55^
t1 'm 1'754 ~'8°° ^21
f'?27 lt25° 25? '8^
?*425 1'95° 538 55
2'7?5 /394 144 66
Z'9" 2*lt4 J79 68

.
7*681 2'2?7 . 768 2o9

10'578 4'559 1, 797 555
12, 068 5, 515 4:249 1, 359

===============s=:==a==sa=ss=;

6 +
261 U2
5°2 595
8? lo2
22
18
5§

.

43
193

12
1

11
28

il^ ill

Total

7, 947
8»429
6*685
4, 878

.

5»596
10. 567
lo, 966
17, 5o8
21, 658

===a=ssasss=aa

In the last four years the participation in tte catoJies
^f two years old fishes rediced continuously while increased

fishes of four. fiTe, six. seven and older. Tbe proportioQ~of-ho;se
nactoreLaee folu' andolder eenerally shows'a increasing trend
since 1976 as a result of coaceatration of the fishery"^ areas

larger fish are predominant and asaresult "of'fche'lnl
creasing tread in recruitement.

b/ FISHING MORTALCTr

fo llowing the trend in fishing effort, weighted averaga

!! fi^ins mortalit7 increa8ed fl-°'° 1972-1973 level"of'about^
!^°175-b7 1976 decreasing than to o. 56 in 1977. Due'to'reduciae
effort and diminishing the catches F continued to boil'dom'to^
value o. 213 in 1979.
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CATCH ISOJEOTION FOR 1981 AHD 1982 AND OOffGLUDING RBMARECS

The basic data and parameters used to calciilate catchBs
for 1981 and the resulting biomass for 1982 are givsn in Tables 5
and 6. The results for the 1981 horse mackerel fishary in the
Eastern-Oentral Atlantic area in 1981 and stock bioaass in 1982
are given in Fig.4.
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Fig. 4 - Atlantic horse inackerel:^cafcch in 1981 aad
stock biomass in 1982(lo-' tons) at different
levels of F in 1981

Since the BB7ERTON and HOLTsleld (1) per recruit curve
(Fig. ?) calcula-bed on Ibs basis of the parameters given in Table
6 has no well defined, daximum, the best P is to a level around
? c o. 54 which would result in a catch of $80 ths. tons in 1981.
The resulting recruited btonass would then remain stable at the

198o level. Fishing with a resulting fishing mortality at which
the slope of the yi-eld per recruit curve is l/lo of the. slope at

the origin, Fg^ = o. 27 wotOd allow a catch of 458 ths. tons in
1981. Under this option, the recruited bionass is expected to in-
crease by the begiiming of 1982 by aboat 6S6 compared to 1980.

In this paper we hatre made an attempt to work out an
analytical assessment for the Atlantic horse mackerel stock in

the Bastern-Central Atlantic area. There aire several wealtBasaes,
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especially in tlie fishing effort calculations and due to the
limited data on which the assessment lias to bs based. Therefore,
we cannot expect that the results have a high degree of precision
as compared to assessment based on more sufficient data. However
the results Indicate the order of magnitude of sfeock biamasses and
total allowable ca-bches to be expected in the near future.
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Fig. 5 - Atlantic liorse mackerel: yeld per recrait carve
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