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In this paper a first information of the results of stock research
on the sardine off Spanish Sahara from 1971 - 1975 is presented.
Investigations were made on length and age structure as well as on
the relation between males and females., Furthermore echo suUrveys
were used in order %o complete these stock investigations in a
more quantitative way.

Mabterial

The investigabions presented in this paper were always executed
in ppringtime and wers concentrated in the northern part
(northerly of 24°00'N) and middle part (22°30! - 24900'N) off
Spanish Sahara with the excepbion of 1971 where only intensive
8ULVeys in the southern part off Spanish Sahara (southerly of
22°30°'N, Cap Blanco region) were carried out. Since 1972, ;
eBpecially since 1974 the works on sardine have been intensified,
The results of investigations in the Cap Blanc region in sgpri
and late autumn of 1974 are intended to be bpresented later,

The samples and echosurveys used in this paper were obtained from
1971 = 1973 on board the FRV “Ernst Haeckel'; in 1974 as well as
1975 on board a factory trawler, All sanples were teken by the
pelagic trawl. Measurings were only done on total length., The-
age was determined by otoliths and supplementary in some cases
scales were used.

Stock structure

The length distribution, age structure and male/female relation
for all investigated years is demonstrated in the taobles 1 5

and 6 as well as in the figure 1. In the years 1973 - 1995 the
length and a2ge samples coming all from the northern and middle
rarts off Spanish Sahara were averaged. 1971 and 1972 the single
samples or sample groups ave demonstrated becauseof the wide
distribubted eatch positions respectively different length and
age structure in counection with the comperatively small basio
material,
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From 1972 - 1975 e trend of increase 0f the average length (445,
18.0, 19,2, and 20,1 cm ) is striking, This is mainly caused by
5n increase of the age and partially by an increase of the growthe

1971 and 1972 only 1 and 2 year old sardines were found, 1973
the stock consisted of 95 p.c. sardines with an age of 2 years
.and 5 pe.ce 0f 3 years,.In the Jear 1974 the sge group 3 was
dominating with 70 pece, the rest congigfed of the sge group 2
{29 pecs) and 1 (1 pecode 1975 the age group 3 algo dominated
67 D.Ce) whereas the rest was cempogzed by the age group 2
24 PoC;S’ 4(713.0.}8!1(1 O (2 P.Ge)o

In the years 1971 -~ 1974 the male/female relation showed. s
dominance of the males (54 and 52 p.c.)s In 1975 the portion of
males was 51 p.ce comprehending the average of all samples from
Merch until May, In May the females dominated somewhat £52 Dp.cede
In this connection it is of interest to know that we found the
main spawning activity of the investigated gpring stdscn iu the
first part of May in Sthe yesrs 1974 and 197??

Therefore we can suppose that In May the males and femeles do not

ssparate by nsturel reasong, IV will be of interest to follow the

phenomenon of a possible reduction in males and to compare it with
the trend in stock development on the Spenish Sshara sardine, 00,
As presented in the paper C.M, 1974/J: 10 we found = very striking
trend of male reduction on the Channel sardine,

The comparatively wide length range in the year 1973 showing three
tops (Fige 1) is not ceused by different age groups as appears from
the outer impression. All tops belong to the year class 1971, The
distinct differences in growth of these 3 groups (Fig., 2, Table 2)
= the average length was 17,3; 18.4, and 19.3 cm - are probably
caused by different birthtimes within ths year “1971. Possibly,
there are relations to the phenomenon of spawning in portions.

The group having the top of 17.3 om was Possibly rscruited by the
main portion. According to the surveys and control hauls most of
the shoals consisted of this groupe. In 2ll cases one ghoal group
caunght by one haul consisted of one of the thres groups. However,
in generel there was no significact isolated area for each group
in nerth-scuth direction, only the longer ones occured somewhat
deeper,

The sverage of the length in the year 1975 bases on the compara-
tively long period from March untii May, The single averages for
March, April and May are presented (Table 3y figure 3),, The
differences in length distribution especially the imdrease from
April to May is caused not only by the growth "within the spring
season but alse by fishing in different Tegions off Spanish
Seharz. Southerly of 23°N, where the fishery nmainly took place
in May the sardine having fthe same sge was somewhat longer than
northerlye.
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A difference in the length distribution of males and females was
generally found.Table 4 gives an example for the differences in the
length distribution of the sexes. In the average the males are about
0.4 co smaller than the females.

Dietri%ution area

In the figures 5 - 9 all regions where sardine was found within ‘the
period of investigation are demcnstrated. Echo surveye were used
togethér with control hauls by research vessels from 1971 - 1973 and
control and fishery hasuls of 8 factory trawler from 1974 - 1975.

Though the echo surveys were not carried out everytime in form
previously indicated regular courses, we can suppose that with
exception of 1971 the regions with sardine in the middle and northern

part off Spanish Sashara were maped out.

In our opinion the single groups of sardine didn't carry out any im-
portant migrations within the period of investigation. However
steadily periods of mseveral days with and without concentrations
alternated. As we could point out these fluctuations were not caused
by migrations. The true reason wag the different formation and
behaviour of shoals mainly in connection with feeding. This problem
will be treated in a next paper.

There are rot seldom periods where the sardine cannot be detected by
the vertical echo-sounder becauge the shoals are too fasi. Often it

is even difficult to locate %the shoals by the horizontal echo sounder
because of the emall size of the shoals. Therefore it is a problem

to undertake an echo survey with one ship in a short fixed time in
order to estimate the distribuiion ares of the sardine. Better resulis
can be received by using the echo surveys from searching and fishery
activities for a long period as we did in 1974 and 1975«

Estimating the distribution area from 1972 - 1975 (Fig. 6-9) we got
the following results (in nautical square miles):

1972 1213 1974 1975
450 2100 3200 2600

Although the echo survey in the year 1971 in the northern and middle
region off Spanish Sahara was rough we can suppose that the distri-
bution area wag not largex than in 1972.

Digcussion

An important stock increase in 1973 compared with 1972 off Spanish
Sahara (Fig. 1 an 5-9) results from the changes in the age structure
in the distribufion area.,

In this comnection it is of interest to notice that in the period
from 1963 - 1970 we investigated other species in the region of
Cap Blanec and no sardines wexre found.



The year cless of 1971 is extraordipary rich (Fig. 1). In 1973 it
amounted to 95 p.c. and in 1974 to 70 p.c. of the catch stock in the
northern and middle part off Spanish Sahara. Even in 1975 this year
clags amounted to 7 p.c.

Cbviously owing to the extraordinary rich year class of 1971 the
distribution area increased several times in 1973 compared with
1972 (Fig. 6 an 7). In 1974 the distribution area reached a
maximum mainly due to very rich year class.

The year class of 1972 seems to be over the average, probably being
still poorer than the previous one. In 1974 year class 1972 occured
with 29 p.c. and 1975 with 67 p.c.

Algo the next year class of 1373 seems to be within the trend of
good year classes and occured with 24 P.Cu In- 1975,

The disfribution area in 1975 showed signs of a decrease compared
with 1974, The reason seems to be the decrease of the extraordinary
rich year class of 1971 by the high fishery acticity and by natural
mortglity. The year classes of 1972 and 1973 though good:could not
conpensate the loss.

At present the strength of the year classes 1974 and 1975 cannot
be estimated exmctly.

Age groupsifEf.napdily: not present in the catch stocks ¥robably
they are partly inside the territorial waters. By echo surveys and
control haula outside the fishing ground and outside the territorial
waters we can assume ag 8 preliminary that the year class of 1974

ig under the aversgey, But the year class of 1975 is better. The year
class of 1975 seems To be better according tc some observations  of
isolated occurrences of this year class in contrary to former years.

Summary

1. The sardine of the middle and northern part off Spanish Sshara,
goutherly of 22°30'N, showed sn increase of length and of age
from 1572 = 1975. The average length was in the single years
1455, 18.0, 19.2, 20.1 ecm. In the single yeers the stock con-
sisted mainly of the following age groups: 1 and 2; 2;, 3; 3.

2. The increase of length is mainly caused by the increases of the
age and partly by en scceleration of the growth.

3. The main increase of the length could be recognized within the
period 1972 = 1974 caused by the extracrdinary rich year class
1971 .

4. The following year claspses 1972 and 1973 are good but poorer than

the 1971 one. According to preliminary results the year class of
1974 seer=to be poor and the 1975 one bhetter.




By yeason of the extraovdinary rich yeer class of 1971 the
distribution area incroased Lfrow 1972 « 1974 (450, 2100,

3200 nsutical squarc miles). In 975 the distribution srea
decreaced somxewhat (2600 nautical sguzre riles) caused by

the high fighery and natural moritality of +the year clasa 1971.
The good gencrations of 1972 cnd 1973 could not compengate the

" losie :

By zeason of the prescnied snalysis of the recent stock
development of Sardiny pilchavdug of the middle and northern
parts off Spanish Sahars we can presume a heavier astock
decrease Lo 1976 '



Table 1: length distrlbut:.on of the Sardine off Spanish Sahara
1971 = 1975 (o/o0)
1971 1972 1973 1974 19758
May/June | June |Jun./Juld June June Vax Moy llar"hf_a-
Lt em| 20930'-[20°12'N| 24221 -] 21°47'N [28°19'N 23 o25'= 23°15' 22°4o'
| 21%5' 24%28 'N| . 015N 'N
40~96 m|{80=-90 m| 35-~50 m| 80 m 44 m 40-78 m 30-65 m 30-75 il
555 1
6,0
6,5
7,0
7,5 4
8,0 3
g'g 4 23 ?
. |
9.5 H 62 1 @
10,0 656 51 . 13
10,5 1 158 82 81 1
11,0 _ 195 T4 229 1
11,5 3 1%£ 66 242 1
12,0 3 1 60 161 1 1
12,5 3 137 42 129 3
13,0 6. 50 16 119 3 1
13,5 6 8 6 19 5 6 3
14,0 23 8 3 6 12 6 3
14,5 30 7 3 20 5 4
15,0 130 8 15~ 19 36 6 S143
15,5 117 36 161 46 9 4
16,0 270 67 275 86 17 7
16,5 180 93 ggg 114 34 T
17,0 156 100 1 116 41 g 1
17,5 53 78 62 102 52 23"
18,0 15 52 1 60 36
18,5 3 32 10 63 . 43
19.0 2 15 105 96 3 @
: S B
20.5 1 11
| ¢ o
21,0
21,5 4 44 T%g
22,0 2 17 45
22,5 8 21
23,0 2 38
23,5 1 16
24,0 1
tetal 1000 999 1001 1002 1001 1000 998 1000
mean 16,52 11,99 14,50 12,24 16,70 18,05 39,24 20,05
n fish. 1346 241 2178 311 211 9536 13089. 15247
n sampl. _6 1 2 2 1 29 . X8 80




" ™Mgble 2 Different groups of length distribution in Way 1973 (%o)

It (cm) ' group 1 _group 2 = group 3
13,0 2
13,5 8 1
14,0 a 20 -3 - 3
14,5 | 33 7 A
15,0 | 60 12~ | 6
15,5 75 17 9
6 A N
[ ) 1 . ’ 2 i
17,0 ~ ﬁ%’g 103 ny
17,5 116 131 - o 63
18 5 17
?
19,0 28 - 125~ 210
19,5 16 58 144
20,0 7 Ly 99
20,5 5 6 46
24,0 2 5 29
21,5 1 1 10
22,0 1 7
22,5 %
23,0
2542
2%,0
Total 999 - 999 ~ 1C0C0
Lt X : c 17,27 18,44 : 19,27
n, fishes 5239 15685 2914
n, sanples 15 & 10



- Rable 3 Henthly longbh distribublon 1975 (%)

Tt Cer) IIT Iv v

5,0 1

5,5 (

6,0

. 895 o

7,0 1

735 -1

8,0 44

8,5 12

9,0 3

9,5 4

10,5 1 2
11,0 1 7
11,5 2
12,0 5
245

13,0 3

1545 7

14,0 : 9

14,5 4 S

15,0 2 & :
15,5 2 7 1
16,0 7 9 2
16,5 10 ? 2
17,0 25 1 4
1745 39 12 3
18,0 65 12 7
18,5 92 23 7
19,0 . . 74 44 30
19,5 ; 81 ‘€0 .58
20,0 110 113 148
2005 147 149 167
21,0 159 180 205
21,5 LT 155 _gg
22,0 30 ay

22,5 1/ 19 59
2%,0 . 28 50 23
23,5 - 13 20 12
24,0 A 1 1 9
Total 919 1000 1000

Lt X 20,5 49,79 21,20

n, fishes 65 58%% o438

n, saaples 38 26



Table 4 Lensgth distribgticn ol males and femules in 1stdecade
of kMay 1975 (%o) : -

oy :
Lt (en) oo’ | o9
15,0 1 2
15,5 ,
6.0 2
16,5
17,0 2
17,5 5
18,0 8 3
18,5 6. 3
19,0 30 8
19,5 81 24
20,0 165 95
2005 207 147
21,0 e 216
21,5 182 259
22,0 67 106
22,5 26 B4
23,0 19 41
25,5 2 28
2410 1
TPobal 1000 1000
Lt ¥ } 21,22 21,60
n. fishes 642 IR 611~
n. swploy T A T



Age dietribution of the sardine off Spanish Sshara 1971 ~ 1975 (%) (preliminary)

Table 5
Year month latlitude Water— age groups n aged n meggured
o . depth{in)0 1 2 3 4 fishes samples  fighes samples
1971 V/YD 200308-21°05' 40-96 0 3 97 o 6 100 1 1346 6
Vi 20712'N 8C6-90 0O 100 0 0 100 1 241 1
1972 VI/VII 2 ~g°1= -24%28'y  35-50 0 50 49 1 0 100 1 2178 5
' ¥ 21 1( N 80 0 100 0 0 98 1 311 2
VI 28° 1919 4.4 0 0 100 0 o) 50 1 211 1.
1973 ¥ 23%251.25%9511 40-78 0 0 95 5 © 900 9 9526 29
1974 ¥ 23%151-25%51F 30-65 0 1 29 70 O 600 9 13089 55
1975 TII-¥ 22°40'-25%20'0 30-75 2 O 24 67 7 500 6 15247 80
Tabie 6  Helation between nales and femelew of the gardine cff Spanigh Sahara in the spring
seasong 1971 - 1975 (%) ' :
1971 1972 1973 1974 1975 1975
V/VI YI/VIT ¥ ki II1-Y A
males 54 52 . 54 52 51 A8
females 46 48 46 48 49 52
n (fishes) 200 6C0 300 6940 6238 2497
n (samples) 2 : 6 .9 70 63 25
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Fig.3  Length distribution of the serdine off Spanish Schara in
March,April and May 1975

ga?
I
29- males

j ne 642 ® 21,22¢cm
10 temalss

I n<G11 ¢ 21,60 em

""’)\(a~-'1‘1'1'l‘s'f‘i'l‘l-.li;wl'w“‘_f;lfi‘i‘('lTi‘“!

] 10 i5 ' 20 <5 ltem

Fig.{ Length distribufion of males and females of the sardine in

151 decade f1ay 1075 off Spanish Sahorc



4
/ /Lso"
L 24°
_:a 4
L23°
30
Fig.5__ Sardine Spanish Sabare | 52°
18.5-871071
‘/, inferimefive echa surveys
£ “ infensive ccho surveys
VX sarding indicatiors
Hauls less thamr 1C2m: 4
4auls caught sardine
hauls pot caught scrding
35 hauls tatei
8 sardine houls
G sampalss
o - -
" 23l
V2I/1cpril, 17 deceds
........ ’:: e
"""" am
@
t20 "
. Y - \ 5 -
3 30 SN gy 3 16 3¢ 15°

¥Fosw .



s
=

Y] 0‘/\

//\/’/
XK
4 A)XX /

\ .,

Figt Sargine Sponish Sghare

int

Ha

vIi/si/2 ..n.'ne :

28.4.-13.5.1972

informative echo survey

ensive echo survey

sardine indicclions

uls less thon 100m:

houls cought sardine
hauis not caughf sgrdine

'

R [ 4] m

g ~
an 2!

//

saoe

F33°

23

+30 ¢

.wl

o°

15°



L 25°

Lyl Ry
Y «"// / ‘>-'\‘.; AN s
- SRS S . -
KT
Maxyr
YOOX A, 74
x@:y //'f'v’/ !
fs}\ /
G

/ L 30

F24

30

23°
F50
/i ;! Fig 7 Saryine Spanish Saharo
4 ’ 29.4.-18.5.1273
+/ :
- 7 / L22°
{ / / //’/ infarmative echo surveys
v / //%6 intensive echo surveys
/‘. ,1' Jé& sardine ingications
;oo
: lHouls less than 100 wm :
' ," & hauls equght scrdine 500
'/ ! / O houls not cought serdiae
[ 1
1
!
.: $3 hsuls tate!
," 32 sgrcine ho
20 samples
Vit may t3cecaze . '
” T - 21
-39
|
' |
367 15° 30° 15°
Oy

18°



’

NN

X

g R
>

T -
-———

A
17°

Fig. &

Sordine Spanish Saharg

21.4. - 30.5.1974

informative echo surveys
intensive echo surveys

sar¢ine indiccliens
important plcces of sard:ne heuls
208 hauls lota!

284 sardine hauls

50 samples
v/3 may, Brddecade

------ - 120m

30

25

-24°

+30°

L 23°

F30°

+30°

4
-
R

18°




N 30
25°
307
24 °
+30°
23° :
-30°
e A . 50
' </> {1/ _Fig o Sortine_Sganish Sohara
¢ ,' 18.3. ~ 25.5. 1975 :
; i
; \/<’ 5 / infarmative echa survey
! AT |f ¢ /‘ infensive echs survey
y sardine indicaticons 3¢

inpartant places of sardine houls
373 hauls totat
365 sardine hzuls
83 samples

gt
.
-~ ‘
. ]
. R
o™
s
P

]
I3
¢ .
' " If73 march 3rddecade
e S— —————— 100m p2r°
, “ ~~~~~~ £0m
’ '
' '
. 0
] [
1
[ !
] !
]
¢ |
1 ,f
! . .
’ J 1
\ 4
. ’1‘
. ;
e e = e st g € ot e et R et T L
- T BEERENS s - —

el



