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fro~ 128 to 7952 Kg. (rehle 1)

Tho prodl1cticn of Gll cutero~ cor,jblocd con b~ :e.plit by weight C2~ foll~w,,*:

mollet~, 77.~~, end ~oa-breQm, t~l ßp~eiee of ~co-bos~1 ael und Sene8ale~~

~ole, 22.. 1% 01tOooe:ther .. The mc~t ill'ipot'tof'lt :.ptlcios of filulletti are: !1.~tJi!.

curotus, tl.:" ~~p.i.t.2 end M. cheto',' ond fram tha :!tH:::ond ~rOUPt '~t1 c:cn rr.~ntioi'\ .
~ - ~.......~

Q.!.ctmtrar~..~:! o~~~~ emd ~P..~E.~,!. (T('Jbl~ 2)

I NTRCOUGiIOi\<l

An cmnuol product:ion of l'FHJrine fißhes ()f high economic ".,alue h04;: hoiftg \.~·;i·

obtained for centurio~ through 0 ~udirne~tary $ytttem of ~xien$ivc polycul

ture in the Gstoro$ of C6diz. The~~ fishea are very QPpr~eiot~cl both in 10-

T'ne pre&ent. paper elhOW5 the actual l('>v~l cf fish proutJc'tion obt!1if';~d ,",ith

this kind of cvlture. It repre$onts one öf the preliminary ~t~p~ ru~~ired

tc determine the nOClulsary trCin'3 formctiom: to obtoin incroc~in91 yilflds.
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CULTL~E SYSTEtt

't=::' ..

Harvest 1----i~1 Mada~t
(Oct .. _ Jan.) . 1h~l'4ork&table

fi.hes)

i HIBERtii.TI0N ~<
(Um:lo:d{Qtable

fbh$l$)

sali~~~ cod Ptl{tLl c:-;"i,~ ..
..... ~._~ ,""'lu~~<"."'A'-"'''''>I..""",<_.. ,- """,,,, ..•_,.,,-._.

•
Th·~r6 i$ C:' ('(;n';.:i,',;v,';;;;~~<~';.:trl'~:~::U':~'t of fr)f (md Juvenile spt'lciMens of the 'p.!

eitse abo'!!} !;~":d: 0~1;~=~:;. throuahout tkc whole Y0ar, cwing tc thllir

tel' i~ f)t"'-~':.,;l.tly t'enov:!tecl' e:'Ü)" \ihon the tide i8 favouroble. A 'lQrge e<>nicol

not ~~t cccrö~~ thc tirl~ a~t~ pr~vGnts tha ~Ieope af the fisn colleeted when

the ::::c~ ·,ic.t~·'f: .i:;,;fl~ding ifl; hevtfvor,' tha not ollown fry end Juveniles belcw

F'.i$hi';~ .if' t.:h~ o:;tcro fo~d (}l" n~tural pr$Yu. 11Ia hi9h pri~ry emd seee.!!

dary procuctivi t.y f;;:\~t:::~.:: th5 Q~)~t'ld~nca and diVtU'lllity cf awiloble feod. !his

'.
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for 0 yery rapid growth, greater thon that obscrved in the open sec and

other similor oreos to our ('';';~TI (D'~Al\E, 1979; A?IAS i i 980).

The average valucl and range of variation of uater temperature, solinity

41.5 0/00 (27-69 0/00) end 5.7 89/1 (0-10 ms/I). Nitrite conc.entrotioo ~~

never superior to 0.58 ,~g. Clt. Nil; pH ronging Tram 7,,4 to 8.4 (AiUAS and

RODRIGUEZ, 1977; ARIAS and ESTABLIER/ i979).

Fish harvest takes piece onnually froffi October

•

01 fishermen. All fishea Qre culled according to size: ~arketable spaC1-

ll'tens (langer thon 23 cm.) are ploced in boxes ;;.::nd :Not to r!1Qrkf.'t; ur.~!or

ketoble ones (smaller thon 23 cm. )cre: tran?">fer:red t.o c ttib'ernotiorl pond.

In Spring, eoch estera end its correEponding hibernation pond are jaincd

by 0 small gate that connects each other, allowing ihs fishes to pass into

the astero; they will form part of thc followiny ycar production. Same es-

teros lock 0 hibernation pond, in wich C08e 1 all flshus, large end small,

are sold in the merket.

The main risk in this kind of culture is a drop in thc availability cf

oxygen during the SUMmer months. wich prOdUC6& c high fish rnariclity. Thi$

risk is o9gravated in torne esterO$ by an insufficient wotcr renovation .

f"lÄTERI,4L AND i'lET!"iODS

From September 1979 'tt1 .Jnnuory 1980 \1~

l

of 32 esteros. Fa: sach one the total weight of rnarketablc fishes was taken,

while the total weight of unmarketable fishes was estimated hy weighting

o representotive $o~ple. A samplc of aproximot~ly 10~ cf the totel prö-

duction of each estero WQB taken, in order to knaw:

a) the ipecies composition

b) the number and the total weight of the ~pecimen$ for each s~ecies

c) the lenght of .the 5pecim~ns of auch age-group. When the nu~ber of

specimens in 0 particulor age-group was too large, a sampIe of
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RESULTS A~,SD DISC0SSl0N

1. Total prodvcticn- ... ~ - .. ---
Toking all the spe::ciür. cCI;,bined in all 32 csteros. togcth€.lr ('r:;:xble i) f

f · '81 t· -952 v .• 6ö,~ ~ &" LIom I ._ 0 I . K9" 0.1/" 01. • J.~.ne$ Ccs..1ffta 1:oi0.11. :ted f

stored in the hibernation po~d far future rearing.

rho different productian of th& ~stero. is duo to many fact6rs nct!ng

concurrentlYi such os: thoir eize, tbeir pIoximity to the 500, a~d eYsn hu

man octivities. Among the lattor, far instance, we can mantion th~ fa~emQn~&

fer::ed to the hibernation pond, ete.•
afficiency end exporiencc. thot dei;cj;u~ine the

2. Species comaositian_. .."".... _ 'SI .J__ur_.~_

Toble 2 shows the minimun, cax1m~rn:and moan values of weight production

,
~iul1ets repres.:ent 77. 9)~ of -chIS ·total cO'b;hes/ \-/01.10: 01J. i:.h~ otho!' .n;mai!l

log five speeies make vcry from ~stero to

over otner CIIul1ets. The di fferenc0 ci~~ongthr';-r.: could h~ :relotcd to ih~ir dl ffe•
It il warth noting the predo~inance of ~L~ a Urc.1 tuS,f___• 0

between Octcher and April, timo uhen tho tide gates are opon; henca the fry
~

can ente!' freely into the esteros. The remoining r.tiJll"Jts sp:iwn between Apt'il

and September, when tide gate net selects tho entrance of-fry occo:ding to

size.

Among thc non-mugilid specios. D. labrox end S. aurata predominate... . "'" _...- ----- -

Table 3 shows the numbe: cf specim~ns (05 percentoge) end the averago

is iiPt included bc~ause it

L

was impossible to obtain reliable aoo date.

The variations in the number of individuals amang the different cge-g
',.
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-groups within a species are due to several fcctors t such os the period

between the 3powning sea~(ln ond the horvüst till",c,' growth rote tote. (Figura

1). So thot, we observe i.n this fiGu:r.l~ that only S. ouroto ochieves CI marke
"'" -----

table si;:e wl thirl i ts first yeor of li fo. 1his dr:les not hoppen for ~~.

ne~alensis; however, its totol productiön is sold enterely. Owing to their

behaviour of burying themsolves undcr the sand, sole individuals are sameti

mes overlookecl during fishil1g operations; 'th~~rcfore, the 1+ age-group perCt;i.0..

togo is slightly high.

Like mullets; D. lobra><, end .Q.~.*'p'y_nctatus da nOI: recch 0 morketobl,,'?: size

until their second year cf life. These two spocics are offected by a high

mortality rote when transfer rod to the hibernation ponds. As 0 cansecuence,

the porcentage of the second Qgs-graup is rather low •

The harv8st takes place oproxirnately in thc middle of !!.~c'le!,olu$ und

~_salien.,s spawning time. For this r6oson fe\<, fry ond juvenile$ of th':HW

species enter the estero end tho O'r Qge-g!oup pürcentage is accordingly low.
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1001& 1.- Total HfJi'fJht ?rccl~Jctit}n of :;:~rk~t(ibllW filah (ell ttp'l'1lciee C'1).!

bined) during 1979-19ßO 5~~nonf Qrrcng~d by est~ro~ ~ E~t~rot lacking
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