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____ c-,-Du_~J.'--~n-_g-J-;-._~-·~ __.!~ t_o,_~uly 16, 1972 wps veri fied on
.th~__ Spcr,j.sh~Oceonogrcphie Ship "Cornide de Soavedro"

o ex~e_~!__!~o_~~ for study the spowning aracs of -Thunnus.

~h~~nus ond.Engroulis encrosicholus. This expedition
hod the following limits: oriental ond south eoosts

of Iberian Peninsula and north end western Moro~co

ones. Also was studied the H~drography, Phytoplankton,

Primary Produetion end Zooplonktono
We hove not meet any larvae of Thunnus thynnus,

but only T. obesu! between Safi end Rabat off Atlon­

tic coasts·of Horocco.
Respect to the ~r:..9raulis encra~ieholu~ we beye

meet a big spawning zone between Ca~cblanca end Gi­
broltar Straight in the Atlontic sea, and 0150 in the
mcditer~anean sea in the Alhuee~as Boy ondoff Ali­

conte and Almer!a o

lrotrodueHcn

The expedition was verified from 19 June to 16 July of 1972 on the
Spanish Oceanographic Ship fl60rnide de Saovedrc". Thc charecteris1ics
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cf this ship are: Length ovar all: 57.45 meters, Breadth moulded:
11.20 m., Depth: 7 mo, Mean draft: 4020 rn., Displacement : '1,300
tons, Power 1,250 HoP., Speed trial: 11knots. Tho ship was put in
service one year beforo, and our expedition was the fourth of the
realized ones till then •

. Tho zone of the sea re~eorched had the following limits: "oricntol
and south ~oasts of Iberian Peninsula and north end uestorn Morocco
oncs, being the gcographicol coordinates 1imits omong \4hich wer"e
established study statien the following far the I\tlontic Occan:
between the parallels 32250' N and 36255' N end meridi6nals 9Q20'W
end 6QO'W. For the t1editeÄrunean Sec: be~wcen the parall~ls·35Q06'N

.and 38 223'20" N. end meridionals.SQ18 1 H. end OQ04'E. In the Gibra,!.
tor Straight were studied four stations elso, betwecn the meridionals

5Q20'W. end 5Q55'W•
In the mop we give with points the studied stations.
The scientific personal was compound of sevcn Biologists and two

Quumists, besido the assistunts scientifics personal.
The expcdi Hon bcgan end finished in C~diz's ilarbour, ,,,lth s tops

in Casablanca,.~_euta, Alicunte and N6laga.
We did 11.k·stcHions but' many of them are coincident for di tfe~ent

- invcstig-otions,o,:s-ö'=i [-wc·· distribute .far sub jccts the total" -numbör-af~· .'
.. ~ ~::)-:~t~=~?':"=7';':-~-=:..~_:-~.:::-·-" _ :::.==.- 1..~~ ~··;!',ii·:;-.';..~~:.-'~~.·~~~~::·

the studicd -stations is 152. From these ones.66 corrcspond to Atlar.- .
tici, .4- ·tci~·GilirC11tar=St:raighi and 82 to Mcdi terranecn scii:---·-..·· ~'~~:~'Z:~~~~: .... ~~:-:-:-

. -_...... - .. ,. ..y._.'.'""::.;... :....::~ ... ~ :.;~---~-.::-'<,

•
Objetives.

With this expedition wo tried to locclizc in on extensiv~ ctlontic
end mediterranean zone the spawning areos of tuna (Thu~nus !hxnnus)
and Anchovy (En~raulis encrasicholus) for which \"e selected thc 'Il05t

appropliete season and place of 0 possible eoncentration cf e99S end, .
larvae of these speeies.

In a previous work (ROORIGUEZ-RODA, 1964) we told'respect to tuna,
that "the spo\-ming place was unknow for us, ho\.,rc'Ior i t !love cat~hed a
grcat quontities of little tunas of 40 cm o of fOTk lcngth and of 1 to
2 Kg. of ~eight in atlantic Morocco zone end in the meditelranean
coasts of Cauto and La LInea, during the months of Setember, this in­
dicate thut to 0 side and other of Gibraltar Straight CQuid be spc~n­

ing zones. Also durin~ thc before months mentioned eppoaT little tun~s

in spanish cast coests, this indicate that very neer may be 0 ploce .
for spcwnins". Dur objctive consistcd thercforc in look for the spawn­
ing 7.ones, thet is to say, cggs concentraHon and larvac devclopllIcnt
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arcas from Ibe~ian Peninsula,
oll in the places in which
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from southatlantic and southmediterranean
aS,well as of the Morocco coasts and over
we presu~ed juch existence.

Rospect to a~chovy we selected the same ~ones, but more near to
the coast, so for Iberian eoast than ror tlla Morocco ones o. .
The ~re selccted for th~. expedition was between the last fi fteen düys
of Junc ond fifteen first ones of July end it was based in previous
studies (RCORIGUEZ-ROOA 1964), in whlch wo .indicated that "during
tha coming sea~on, months May end June, tuna appear with gonods ripen­

log elid in a pre-.spawning stat,e or spawning one, andin tho. returning
soason, months July and August; this gonads are flaccid ~et nnd with
manifc;t signs of to have'spawning, that i5 to say in post-spawning
s ta LI;:! .. Gab/cen these two phases, last of June month and firsts of Jüly,
tuna disappoar frern the eoast and hfs catch i~ v~ry limited, belng
prccisely in thc$e moments when it must to vcrifie;'the spawning.~

For to. be realized t~o spawning of the anchovy in summer, it not
~__ had.difficultics for the limitation of the study·season. "
, For t~ corrclate the planktonic: fishcries wi th the ·~hY~ic~~!~;;:l~·t~y'

- . ",' ".. pare:neters;:-we~.tookweiter samplos to diffrircnt profurldtfies"for-"Üle'
~"~~':._~:.~ ....-='..-~-:~- :-_;'-. ~-~ - "'. -';.:-'::--... ,:;~:;':~::~:~-=:":;'.""'::;::";-:-:::-'_. • -.:.;~·t,-:'~-~·-- -=~=!>,,-~'iF""·::"':~,;':Vl •. ~O;"I"'~::-"';

.,._.: ~ s01inity, ._~><~gcn~·..,01trateSt . ni:t;:t~s, silicates atld pH ..onolysis, ~ore-,.., .
~.~~. =-._7';':"''::-:'-'~·':::;--':_-;-·''-'-:'·-;:L:"::..::-:''_~--:=_' ';-~~~-~'" -' .. -:-~_;-~=--:. ........ _'; ~_.~._' _... _,;._--=';-~.-~.::, . -:-:--:--- .. ':'~-::~-:--'-~ ...;~~.: ~ . '~:~ :-::--. ~-.:;_-._.

';,-._.:..-=; ...:.-=:-:=_..:.: ...o\'~!:-::of..;-t~~..:.:~~~poro.tlJr~_~.'7_'";----,'=-:.=:'7' .. ....._ .. _,',:::::~-,:,=::::,~;",.~:._~,c __~,.~;:-" "_~"" "_~'=-,,:,_.-.-'-'~-'::·'·~"":'Re~p~~·t··Lt~l~l(inktorl.·we·rco< rcoli7,~d tha eorrespondcnt ccitehes 'with ' ..::'" ,~-:',
~;_~::~r_"'_~ ... .:-.> .--:.-"'::-:-=--:-~--:-;;.-::~-= ~:-. _~-- . - ~_T7:T·~ ''''~·-:::::''''-.M.~;:",:::::::~"""".i.~''-=:''i.:_;_:'_ .... ;;:;l4ö

_ tho·nets and.the primary produetion or murine.fertility was eoleulaled
~o using the radioactive carbon te~hnical.

Wa rc~opitulete ~s follows the different studies realizcd in the
expedition end taking cf data about hydiography, phytoplankton, primary
production zooplankton and" spawning zonos cf tuna emd tlnchovy.

~'._-.,

Hydrogruphy

Study'rcalized by Drs. F. Fruga end R. Establier~

\-le have taken. hydrography datn,. in order to have 0 hase for thc·
biologist studies from a total of 30 hydrogl'ophy stutions: 17 $ituatcd .
in the Atlontie, 2 in thc Gibralt6r Straight end 11 in the Alboren Sen.
In every stations end alway~ thot the profundity WO$ suficient we look
sampies ot the standords profundities till 1,500 m. and the temp~~ature,

salinity, disolved ox~gcn, pH, nit~atesl nitrites end silicates W9re
determlnad •. The somples were taken in plastic Hydro··Sios bottles wl th
plastific metallic lIds and the cablc was keep up in vcrtic~l positiort
helped by active rudder that holded tho vossel. . ,
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Ph~~toplankton and Primarr Production.

•

•

, Study realized.by,Dr o Eo ArIos.
I

Tlte studied maferial procoeding horn 23 of the 30 progrcrnli1cd hydro-

grophjcs stations. In whie!, HO took pigments sOIlJples in surfaco of

phytoplankto~ and primory productivity.

For the realization of pigments studios was filtercd between 5 and

7 liters of sec water on Whatman's paper, being calculate the pigments

conccntrations with the PARSONS end SlRICKLAND's expressions.

'Tho followed method for the primary pJ:od~ction celcul(ltion have

consisted in to "fill up, without to filter, 9 bot~l~of Pyrex glass

of 100 ml. of copocity, in the threo studied levels. These bottles,

at which \'10 put on 1 ml. of radioactivi ty solution, ware expounded

at tho light in Ievcrscd pos.i.tion, roa1i:=1ng thq incubation in Cl wood

box divided in three departments: one dircctly expounde at'light ond _

the othor two ones wlli th aach of two filters thnt lind ted the light .

to a 10 ~ end a 1 %rospectively.

'- lhe results obtaincd $ho\~ perfectly the deH,,~ited zones: onc si tuated

:""""'.::"'"'-:'::" .. -, in·Alboran··Sea· and the other in.the \-lest zono of Gibraltol". Straight.

~.~~...~:-: .. ::,".. ~--' ~ ..~ Th~··flrs t .-h~-;-;g'Ii.igh prodl!c'Ü~lty (md a high pigments con':tä~.~~i,_.~pccial-

~. __ '. ,._. _. __.__ .", .)y.Jn. tl~~.::{iafi~"h~.~;ituatcdne.u.~ the coast, whilst .in th~"~~'~t~rn:';::~ne" .
~. we found:~v,~lt[~s~extraordinarily'-lowo ~""~~"~ ~: '- ... -_ ..

. . The mT~rdi~' measures of the p:roductivity und chlo.cop~yf'ia',;' sh~w

proportionali ty, 'thot is to ~oy,' et lJigger quanti ty of' chlorophyl "alt

more production. In general Lhe founded concordancQ Ja 5ufficcntly big

therefore th~ prodüctlvity of sec Alboru'hshiglH;';'" to Atlantic \-luten; one,

becouse of the special dinamic of the ",ataTs from Oile ond another si de

of Gibraltar Stxclght, probably •

.
Study reolized by Or. Fo Vives.

FLom the 30 progrommeu h>'drcgr/Jphic-planktcnic~ sta ti~ns in the

expediti.on ~1C1roc-,[bC'rla, in 26 of thcn w(~re effected verticol fisheries,

cf zooplankton of different profundities ( 1 000-500, 2.00-50) to the

surface (according to the 5totion profundity) and hoxizontal fisheries

to 2-3 m. under the surface.

'In the verHcal f.fshedes tlie displC1ced volume was mea~ured ",1 ~h.

Vie\i to opn..ciute the biomos!; -that oscilJ atod beh/oer. the 2 and, the

20 lJIg/m
3 • C'.>mpariri9 t~e distribution of this biomoss .....i th the phyt~-
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plankton o~e, we confirmed the'remarkable parallelism existing betwcen

both and the existcnce of bigger velues for the Alboren sea than for

the Iberian-morocco bey.

The hydrography aspeet has bcen treated with view to eeology study.
From tbe dato obtained we nove calculo'te tha pcreentages of waters

o~lantie and mediterranean mixture in the Alboron sea in order to

stu<1y the plonktonic populc1tions in rala tion wi th water masses.
The systematic-eeologie study was relized,for the following graups:

Copepods (142 spdeies), Amphipod; (12 speeies), Eupheusiids (8 zpeeios),

Pteropods (11 speeies), Gastropods (30 speeies), Appendieuleriens (10
speeies)" Salps and Doliolids (4 speeies).

lhe rel'1ainder gl"OUPS, includcd the meroplankton, will be sub ject

for a second work.

Flom every one are pointing determinata ecologie aspects in speei~l

the ones referents to water massas (otlontie or ~editorranean) distri­

butions os much hor~zontals like verticels, so that their relation

with tha upwc~ling arees or dowwnlling waters.

- -,._--- ... '~'.- "-- ..:' .--,---
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to every cnp..

S~.min9 tuna zones.-

Study reolized by Dr. J. Rodr!guez-Roda

It was utilized cylinder-eonical standardlzed spocial nets (FAO
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Fisheries Reports, nos. 37 end 80) of 100 cm. of.mouth diameter end

451 cm. of length, of monofilament nylon not with 0 fine mesh of 0.505 mm.

for thc.sections I end 11 and 0.308 mm. for the section 111 cr bot tom

of the net. A floHmeter was attached in order tq kllow the filtered water
volume. The net was towed for 30 minutes (15 minutes in cach direction),

obliquely and ct the regular tow1n9 speed of 2 to 3 knots and till 70 m.
of depth end in general on the isobath of 100 m. The grcaterport of cat­

ches was realized in th~ night end at 3 and 7 hours lcter of sunsp~.

We used the winch Vidalis, with a towing warp angle of 60Q and 140 ffi.

of untied, cable.

Sampies ware preserved in 10 percent formalin end to controled because
of the sampies will turn acid in time.

We ~ade 53 stations ebout tuna of whieh 23 were in thc Atlantic;l

was in the Gibro Har Straight end 29 wt;)rc in thc ~1editcrranecn •

In nei ther of the stations oppeared larvoes of Ihu.nnus thXD_~ emd

in lieu of we found lorvae of T. obesus between Sari ond Rabat in the
Atlantic coast of Nor~'ccoo

\'Je give the stations in \/hich appeered

I-_ . .....,.,.;~,~._-

-~-_._- . ..'""-----_.... _--------'------------------------------_ ....~------_ .... ~.._._---~------_ .._---­
-_. ----- -"7-_=-=.=~.".:"'":_='::::'-::--- -- ....- -----_-_~"':"'"- -- ....---.--.------.. - ... -- -- ------ -- -- --".__.. -- ---

- ----~-----.;. ..- .-....;- "-- .---------
- StatiOn::'-::~Date-·- Lot1 tude- .. Longi tude

N W
SpecTe~--··Cei19th- L.s··,,· :....

mm.

1 Thunnus obcsus

2 rhunnus obcslIs

1 Auxis thazard
Auxis thazorcl

(varlaus) •

4.20
4.44 ond
5.04

4.80 LoT.

5.04 L.T.

-_.._------------------- .... _-_.-- .... _- ..-_ ........ -------------_..._-~----------_ .... -----------------_._------------_.......... ---------------------------------_.--_......_._-----------



'.... - 7 -

Like ~ complement wo give also the station in which we found
anchovy larvoe (Engra~lii encrasicholus).

.,

==~======:====================================================================

Station Date Lotitude
No

Longitude
W.

Number
specimen

Length L;T.
mrn.

. -

150 83 end 8.80

12.53 ond 1402013 24~06~72' 32250'00" 09220'00" 2
14 25006072 33200'00" 09Q02'00" 1
15 25.06.72 33Q36'00" 08Q19'00" 1
25 28.06.72 36243'0011 06Q48 '00'" in quantity
32 01.07.72 33Q56'00" 07216'00" in quantity
34 02.07.72 34907'30" 06Q55'OO" in quontity 12086 and 14052
36 02.07.72 34Q21 '00" 06Q49'00" in .~uantity

38 02.07.72 34Q41 '00" '06236'00" big quantity
40 02.07.72 35Q04'00" 06222'00" in quantity
55 04.07.72c -'35223'00" 04255'30" few larvae __
65 07.07.72 35233'00" 04200'00" few larvae
78 08.07:72- 33229'00" 02257'30" few larvae
80---08.0Z}2__ 35Q11 'OO'~- 02Q40'30" few larvae
39 ·-----09=-0''7;=42---.-.: .-.43-6°5,5' '30-"':-'- .0'~'o52' '00" f larvae' - . _e' ~ ~ ....--. . - ., ~ _.'. ew

•. --- ::-- ---- .-__ :_";:' .-. ':',-=o;:-~"';:;;;;:;;"._.". _

91 . '09:07~72-37222'00" 01 233'30" few la'rvae-~"''''''~'--':;-';;';'- - -- .. --.
'::-'=-'-==~9~F-~:'; ()9:07.72~-~ 37Q30~3-0"-:-'" 00Q58'00" 3 larvae=-=--' 16.20_and 14.35.::.;;

97 11.07.72' 37Q57 '00" 00Q31 '00" in quantity 15.03
100 11.07 0 72 37242'00" ooQ36'00" in quantity
101 12.07.72' 37Q31 '30" 01 Q03'00" in quantity 23.55
102 120 070/'2 36Q45 '00" 02Q19'00" few larvae
106 ·12.07.72 36242 1 30" 03Q37'30" 2 larvae

•

-.::." _..-- ......... _---- .- -...

=====================================-~=========================================:
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