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~able I.

Nu.ml:ler or vertebrae or tbe sardine ooeurriDg 1D
the SpaIlish sahara a%ld J4orooco region

Region n Number of vertebrae iR~I118.r'U
48 49 50 51 52 53 y

,
200 00 B. 300 - 106 187 7 - - 49.7 J.utl:.or's
240 00' B. i.nvestigationf

240 00'
-

author'sN. 500 1 10'7 179 13 - - 49:68
280 00' N. - 1zlvesti8ationa

Agad1r }67 - 8 136 200 23 - 50.65 R.:Belveze,
IJistitut des
P8che8 Mari-

Casablanoa }25 - 1 811- 204 35 1 50.85 times du Maroc
10re1 1zlror1llll-
t1on/.

-
Cap Spaz.ote1 51.0 D: Riede1

-aap Juby "Die Europe1-
sohe SardiDe"

50~3
Wittenberg

Rio da Oro 1968

On the basis or data or ~able I. it is possib1e to

stete tbat 8.11 tbe region:. of tbe Bpanish 5a.harfl. sllel! is

inhabited by a hallogenous popu.latioo. This population i6

tbe object of Polish catohes. Investigations regardiDg tl1e

ooourrence of tbe sardine be10ngiDg to Sahar1an population

and 1ts relation rlth the Ilorocoan population are carried

out ane. tija results obta1.Iled so rar should be treated as

prelimiDary •

'.
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OJ.TCH3S

III 19?J, the Polish fisb.iZlg fleet started the sardine

catches iIl the reg10I1 of the SpaDish Sahara on a larger

soale. At ths begimliIlg tbe freezer-stern trawler B-23e was used to that aia. DuriIlg the follow:Lng years, rtth the

1J:lcreasiIlg demand for th1s val.uable ra. material, other

• t-ypes of fish1ng vessels liiere introduced in this region

IfreeziIlg stern lOrawlers of type B-18, B-4 and B-418/.

Table II.

Teohnical data on Po11sh stern trawlers explo:iting
tbß sardine resouroes in tbe es. ~_

•
TyPe !rreer;1.ng Power Gr0::J Hat Capacit Speed Traw- Fish

~~pacitrB /H.PI 'f 0IIIl TOIlIl /TI iJKi;ots Eng po..er
tOIls/24 speed

Vl~tI;'ers /knot

- -
B-2,; 18 1600 1005 382 591 13.5 3.8 1.0

B-18 30 2250 2496 101+1 1293 15.0 4.2 1.41

B-29 ,0 2500 1481 582 930 14.5 4.3 1.56

-
B-418 35 2?OO 2501 1067 1652 14.5 4.5 1.69

~ III order to get comparable the effort 8Jld catch per unit

aftort of different t;nles of ships, .e have introduced

the coet.ticients of fishing pOliler resulting frOll differen

ces _hich occur in the power ot their maiD englIles.
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fiahiDg da7 of a B-23 unit has beeil talten as 1.0,

wbereas the tishillg day of tbe other types bave beeJ)

respeot1ve17 higher dependillg on theu power.

The lIIeDtioned typea of Bh1pe o801ooh the sard1.De rith

pelagio trawl havi.ng e. vertical opening or 15 to.24 111 and

e. horizontal open1Dg bet1leen the rings reacb.1Dg 30 to 48 11.

Th.e meah size stretcbed in tbe cod end aaounts to 50

and in ths cover 100 lIIIl.

hble IU.

Poliah eatcAea of sard1ne in tbB years 1971 - 1974.

Year Pol1sh catche. including sardine
Total Tons 1'8rcent

1971 32 C1l4 315 0.1
1----- -------- --

1972 39 931 1 350 3.4
---- --------------- ------ -
1973 34 344 15 354 44.7
----- ----------- --

1974x1 2; 500 "} ... 15 763 lC) - ~I
61.-8

xl tust halt-,.ear - not 01:1:1c1&1 d&ta.

Th.e data presented in !fable In. show the grea10 1Jrlportanoe

01: spd1De in the Pol1sh catcbas in tbB Span1sh Sa.hara Sbelt.

The distribution :iJI t1llle lDd sp8.ce of Pol1.ah sardine catches

18 preaented in tb8 t1gurea 110. 1 to 8. These tigures show

•

•
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Polish sardine oatohes in tM years 1971 - 1974

aooording to months lin yearly catoh peroentl

•
Table IV.

Sardine AI 0 n t h s
Yeer catches

lfIIin tODa I II III IV V VI VIII IX X XI

1971 315 61.5 38.5
------- -------- ----- ----- ----

1972 1 350 16.5 34.9 ?J5.7 12.7 0.2
-------- ------

1973 15 354- 8.7 18..1 38.8 25.0 8.7 0.6 0.1
-------- ----- ----- ------ ----- ------ ---- ---- ----

1974x, 15 763 2:3 4.2 15.?J 9.4 18.5 50.3

=====, ========= =====,============-======-=====-====-====-======1:====,====

xl firat half year - data not official.

Total
peroent

XII

100.0

100.0

100.0

100.0

===db=======:==:
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S ome regularitie s.

The basic regiOD of sardine tisheries 1s comprisad

betweell latitud6s 22° OO·:! sm 27° OC·X. in the depths 01'

25 m to 100 m. The graatest inteIls1ty of eatches during

t:be first half-year oecurs in tbe sOlltherD 8.Ilä. oBD'Vral

part 01' the d1scussed area, 1.B. betwesIl lat. 2;°00 ' N. and

25°30' N. During the second half-year. as tl::te eurreDt

observatiODS show, the reg1C1Zl ot ma1n fiBlleries is sh.1fting

Dorthward to thfl area of! Gap Bojador 8.Ild Cap JUby. Rare.

ü:: July s..nd August hign rate of oat,ch per u:lit of effort

are obtaineli beiJ:lg 20 - 30 tClZlS per day for trawlers of 1;l:le

B-2'; t"ype 8.Ild ?O - 80 tOIlS per day 1u ease ot bigger trawlers •

. It sh~~l~ be Iloteci. that sardiJ:le oODeentratiODs permi'

to obtaiD muoh higher y1eld but the freezing eepac1ty 01'

tb.e trawlers ia limitiJ:lg the eatches. Due -co the lack: 01'

detailed 1nvestigations 1t is ditficult to preeise tb.e

migration PEltterIlS or the Sahari8.Il populat1cm. It iSt however.

B.Jl indisputable fact. that the Polish Ush1Jlg .!lee-c ob.B.Jlges

the grOlUldB trom sou.th to Ilorth duri.ng the fish.ing 8&8SClZl

SIld thU lI.ight show that. thsre probably enst the seasonal

shitting of the sardiDS shoals from sOIlth tc nortll azld

iDversely.

LENGTR COIolPOSITIcm

Tll& B.Jlalysis of tb.e leDgth compositiOD er the Polish

sardine catches Bhows tbat those eatches are eompossd or

iDdiv1.duals frClll 10:0 to 25.0 om. The basic quantity cf fish

csught Aas a lSIlgth of 19.5 CIIl to 20.5 cm wh1ch oorrespoDds

•

•
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Tab 1 e V. Length cpompositi'n end ege/length key in Poliah

sardine catchaa.

----------------------~-------------------------t------------------ --_. l ••.-----.-.----------------

~~~~:h: me~~~~:~ J:Age--r~yAgä-gröüji------~ -:Age--T --~:ie -gröüji--- -- -- -f,--Äse- --~-~~.:-~;ge-gr öüji-----------
loml I ------,--%----- 11 deter.. -------------r---!!.deter-: --'---T----l----1---.ll- de ter- ,-------------- ------------

: n: :: m1.ned: I I Ir: IIl1 IV: V:VIm1.ned : I III IIII I IV I V:: mined : I: II : III lIV lv: VI
=====~==:====b====~===~=====~==~===d===~===p=~=~======*===~===~====~====}=~=#========+~;~~==~===={~==~==~=~==~a

I : 11 I I I I I I 11 f I I I I 11 I I I I I
I 5 '0 11 I I I I , I 11 '" , I 11 I 1 , , ,10' I 11 I I I , , '11 I' I , , 11 0 I , I , ,
I I 11 I I I 1 , I 11 I I , I I 11 'I I I I

11 I 31 ,1 11 " I I , I 11 1 I , 1 I , 11 1 I 1 I I I I
I , 11 I' I I I t 11 I I I I • 11 I t I I I
I 11. I I I I 111 I I t I I 11 I I I I I

12 I 152 : 6 11 4 I 2' I , I I 11 7 '4' , , , 11 11 ,6 I , I . I
I U I I I I I I 11 I I I t I U I I I I I

13 1 420 : 16 11 13 1 5 I , I ,. I "26 '11 I , I I 11 39 '16 I , I I
: I :: :;:::; :: : I I I I 11 I I I I I

14 '481 : 19 11 27 1 8 I I 1 , '" 33 '10: I : : :: 60 : 18 : : : :
I lt I I I I I 111 I I I I I 11 I I I I I

15 I 555 : 22 11 41 I 7 I 3 I I , I 11 50 I 8 I 4 I I I 11 91 115 1 7' , I: I :: I::::: :l ::: : ::: :::: :16 11168 : 46 11 42 7 I 11 I I , I 11 68 1 2 ,26 , I I 11 110 I 9 I 37 I , ,
I 11 I I I I I 11 I I I I I 11 I I I I I

17 :2418 : 95 :: 70 1 I 36: 2: : ::: 99 : 1 : 54 : 1: : :: 167 : : 92: 3 I :
18 '3758 I 148 11 80 I 5'"' I 6 I , I 2 ' '66' 1 I /I 212 I 1 2 '27 I ,: : il I J I I I , 1 4 1 I ,21, I 11 1.1 1 • I ,

11 I I I I I 11 I I I I I II J I I , I
19 :5901 : 232 :: 112 : 54: 58: 5 I : 110 1 '32' 81 '2 I 11 222 , 1 85 I 140 I 7 1

I I I I I I I 11 I I I I I

20,6255 ' 246 ::128 I 11h12:241 :::75 : :10:65 :16: ::203 : :21:185:40 :
I 6 I 11 t I I I I 11 I' I I In' I I I I

21 :293 :117 ::115 : : 55:25l 1::: 51 : : : 27 :8:1 ::166 : : : 82:33 2:
22 :1125 : 44 :: 9,2 :: 14: 24' 3::: 7 : : : 1 : 2: :: 99 : : : 15 :26 3:

I I 11 1 I t I 11 I I I I I 11 I I I I I

23 : 179 : 7 :: 33 :: 5l 1::: 1 : : : : : 1 :: 34 : : : : 5 2:
24 : 14 : 1 :: 5 :: : 1: :: :: I : : :: 5 : : ; : 1 :

I I 11 I I I I 11 I I t I 11 I I f • I
25 I 1 I 0 11 , , '11 ," , '" • I I • I

26 : 1 I 0 :: I: I :: :: ::: : I :: _ : : : .: ::
I I JI I I I ( I I 11 I I I I I 11 I I , I I f

----~------J----- ~------~--~---~---~--~--~~~------~---~---~----~-··--~---*--------~--l---~----~t---t--~----
I t 11 I I I , I I 11 I I I I I 11 I I , I I I

25427 :1000 ::770 PO:170:255.83:6:ul)'j2 'J7n93 196,28.2,,1421 ,6413641452,11317,
I : 11' J I : I ,:: :: :::: ::::: :



6

to the III age group j]'ig. 9~/. Smaller nah 117.5 to

18.5 elll - I.I age group/ aa 1I'El11 as bigger lover 21 om

belanging to tihe IV and higber age groupsi ooeur 1D

smaller quant~t~es. I.Il oatohes talren 1D the southerD part

of tae d~scussed a:rea, a 11ttle presenoe of sma.ll sa.rd.1De •

o and I age grcup, 'lIßJ be Doted. The oatohes ~Olll Cap

Juby - Cap Bojador a:rea are oharaoter1zed by a higher

trequenoy ot fiah ot a sUe longer tbazl 20.5 em• .looord1Dg

to length eompositian data 1t ~s poss1ble to stats that

Poliah sardine eatohas 1D the Spanish Sahara waters a:re

based OD exploitat10n ot older year 01a898S, /ma1n1y age

group III/. Tlüs would 1Ddioate thaI; there ans.ta seme

poss1b11ity to develop a lIlore 1Dtensive exploitation w1thbat

danger of overt~h1ng the looal population.

The relation between the leDgth and the age of the

sard1De has beeIl based OD tbs analog,- With the !loroooan

population, sinee aetually 0WJ:l stud1es 1D this 1'ield have

Dot been eompleted yet~

1. Me and Growth Rate of ~ardine

1.1. ~!!Lß~th

Investigations of linear growth were conducted separately

for males and females, also for both sexes, together.

The following results were attained:

•

•
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3ex

• < 1.. E 1 - .3': 'j .5e :C.2-

lec'tec.. . "the =~ :{uarter of I'.? .... ! ~.

:'ac':'e VII
~a.n ·N€2g}l1; of sa~dines in the po.::'"t;icular -er-e;"t;h classes .

• • I,na:
2.engtn 12 13 4- 5 16 17 8 19 20 21 22
~n cm.
Me an
wei5~n 18 22 27 "" 4 49 58 69 82 96 1 0/~

i~ gr.

The ~ength/weight dependency ~n sardine is expressed cy:

.~. = ~ • ~n
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The eoeffieients k and n were ealeulated by the least square

k 0.00901

n 3.0512

henee: ~ = 0.00901 • L3.0512

1.,. !h~g~Q~]h_!~2!Q~_Qf_~~~~i~~_g§!~g_!h~_Y2n_~~~}~1~Etfl

~g~~!i.2~·

The vor. Bertalanffy growth equa.ion was applied to com

pare the linear and weigh. growths and their joint eharaeter-

•
istics:

is:

The following gives the von Bertalanffy growth equation para-

mete~s caleulated by the least square method:
~ ~ : <I?: ~f.+"'o· :

L80 = 23.52 LClQ= 22.96 "Loo= 22.96
k 0.4824 k 0.5226 k 0.5172
t o -0.9539 t o -0.6833 t o -0.8455

Substituting the values calculated for both sexes the following

equot~on is obtained;

lt = 22.96 b-e-0.5172 (t+0.8455 rr
Fig.1~ gives a graphie illustration of this equation.

3asing on the previously established length/weight depen

dency, it was caleulated that

WOO = 128.03 gr.

henee the weight increase in the partic:.tlar sard~ne age groups

G-e -0.5172 {-t;+0. 8455)1 3.0512"t = 128.03 :.J
Th~s dependenee is illustrated in Fig.1 .

•
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