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ABSTRACT
The onnusl everage valus of ths tota) commerciol productisa of marine
fishes in 32 saterces is 1757.8Kg pev emters, wvith extroemss wvaluss xonging
from 128 to 7952 Kg. (Teble 1)
The production of sll estersz conbined con be split by weight s follewa:
amullets, 77.95, ond soc-breom, itwo spocies af aeu»b§3$, sel and Senegoles

sole, 22.14 altogather, The must importent species of mullets ere: Mugil

.

avzatus, M. ecopito and M. qﬁﬁi&j‘sn& fgam the zecond group, we can mention

Dicentrarchus lobrex and Sparve aursto. (Table 2)

Age=composition anulysis shows, for all species horveslsd, the predoninsnce

of the O+ cnd 1+ age-groups. {Table 3}

INTRCODUCTION
An onnuol productien of morine fishes of high economie value has boing ow
obtained for conturies through a rvudimentary system of extensive ﬁalycuiu
ture in the esteros of C&diz, These fishes are very appracictsd bath in lo=-
eagl and notional mcxk&ts; Eelbnné sea-broam azre olso exported to sevorecl Eu
ropean countries,
The present paper shows the actual level of fish production obiuissd with

this kind of culture. It represents cne of the preliminary steps roguized

te determine the necessary transformetiong to obtein incressing vislds.
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&a%a ros whare the fishes orereared
« The esteros were used in the

2kt productien; lately, most of them ore

aed surlace of the ﬁaﬁ@ ros are reapsctxvely 1 » and

on water flovs through tide gotes from channels
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igh production cyele of an eatsre:

Fiazh lagwsws, fry ' ; lnarkat
iSRS i SVEE. S S— or t T
and jurvenilos ESTERD (ﬁcﬁ ﬁeia“ ) ‘markstcbla
from the sow * * fiahes
A
E HIBERNATION POND
(Uhu:r table
xxah&s}
The fellouing nenoien afissumarciel fishes ore present in the estsros:
Sparus aurcta, isartvorehis praetatvs, Dicentrarehus lobrax, Anguills angud
1le, Selop sopons fam?l cechalus, Munil copite, Mugil surotus, Mugil

golinrns ond Hunil che |
R w‘"; R .

Figh lorwos, Ty oo .iee entes the esteros during the high tide.

Thore fs & contivatn sscrailuent of fry aed juvenile spscimens of the spe

eies obove wontivies im the satares throughout the whole yeor, owing to their

¥

avarlapoing cunoeing neeieds, The volume of euptures is largeat from the end

-~

o ke 3 - e .
o e erd oF

thz Soring, since the spowning of most specias

seeurs dusing this paviods,

&u:iné t&a Spri&g until hervest time. Wa

The tide aotds «=1 lup: closed
ter is pr-llaliy vesovated snly when the tide is fuvaurabls. A large conicel
not ot zeerces the tide nats prevents thﬁ eaeups ‘of the flsh collected when

'?.ima.iaw; ing

..

howsver, %haunet sllows fry and juveniles below
snter the esterc..
ea%&r@ fasd en natural preys. The high prisuxy ond secén

dory predustivity favevrs ths ohundunce and diversity of oecileble food, This

feet alony with the high weter 2vvparcture freo Moy to Oct@h@r(;? EDEC), allows
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for o very ropid growth, greater than that observed in the open ses end
other similer aoreos to our own {DRAKE, 197%; ARIAS, 1980).
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The average volues und ranmge of variection of weter temperatuvre, salinity
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and disélved oxygen during the yeor are, respectivels

41.5 ofoo (27-89 ojoo) and 5.7 ng/L {0-10 mgp/1). Nitrite concentration is
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RODRIGUEZ, 1977; ARIAS and ESTABLIER, 1979},

Fish harvest takes place annually from October to Jenusry.
are taken by net, once the estero hos been totally emptied, by profession-
al fishermen., ALl fishes are culled cosording to size: markeiable speci-

PR Ve tee by

i

pod
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mens (longer than 23 em.) are placed in boxes and sent to war
ketable ones (smaller than 23 cm.)nra transferred to ¢ hibernotion pond,

J

In Spring, each esterc end its corgesponding hibernation pond ore joined

by a swall gate thot cennects cach other, sllowing the fishes to pass inic

the estero; they will form purt of the following year produetion. Some os~
teros lack a hibernation pond, in wich cage, all {ishes, large and small,

are sold in the market. .

The main risk in this kind of cultuve is o drop in the evailckility o
1

oxygen during the summer weonths, wieh produces ¢ hich fish mortelity. This
risk is cggravated in some estercos by an insufficient woter rencvation.
MATERIAL AND METHGDS
From September 1979 fo Junuory 1980 we have exceined in situ the cotches

of 32 esteros. For each one the totel weight of marketaeble fishes wos token,
while the totol weight of ummarketable fishes was estimated by weighting
o representotive semple. A somple of oproximately 0% of the totaul proe-

duction of each estero was fsken, in order to know:

b) the number and the totel weight of the zpscimens for cach species
c) the lenght of .the specimens of coch age~group. When the nunbex of
specimens in a portizulor age-group was too lerge, a somple of

50 specimens only was messured,




1. Totol producticn

Taking cll the species corbined in all 32 esteros together {Toble 1),
is was found that avercge produvetion per estere wes 1737.8 g, zong
fron 187 to 7952 Ka; 68.1% of fishes was commereialized, while 31,90 wos
stored in the hibernaticn pond for future rearing.

The different production of the ssterxos is duee to nuny factors aating

concuxrently; such os: their size, thelr proximity to the seq, and even hu

~ naem

man ectivities. Among the lotter, for instonce, we con mention the foreman’s
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farred to the hibevnation pond

Table 2 shows the minioun, mwdmun-and mean values of waight production

4
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two columns give the total ond the percentoge of totel welght production.

Mullets represent 77.95 of the total caiches, while all the other remain

ro, owing o the obove mentioned fToctors.
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over other mullets. The differencs caeng them could be reloted to thedr d
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rent spowning time. The spowning of the thres

or each specles, coleulated ¢z an average of the osterss senpled. The lo:
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ing five species moke only 22,14, These purceniages vory frem esters to csie

1

s worth noting the predoemingnce of M. auroius, M. capite wund ¥, chsle

between Gotober and April, time vhen the tide gutes are opesn) hencs the Txy
’ b ¢ &
!

can enter freely into the esterss. The remcining mullets spuwn between A
September, whan tide gate net selecis the enirance of fry aecore
size. . |
Among the non-mugilid species, D. lgbrox and 5, suretn predominate,
Table 3 shows the numbex of specimens (es persantoge) and the average
length of eoeh age-group for each speciss. Fel is not ingluded besause it
was impossible to obtein religble age data.

a

The variations in the nunber of individucls aemong the diffexent oge-g

o



~groups within o species are due to $€V8rﬁl factors, such as the peried

~ -

between the spowning scazon and the horvest time, growth rate, etc, (Figure

“

1). So that, we observe in this figure that only S. ouroto achieves o marke

table size within its first year of 1life., This deoes not huppen for Scleu se~

.

.

negalensis; hewever, its totol production is so0ld enterely. Owing to their
behaviour of burying themselves under the sand, sole individeals are someti
mes overlooked during fishing operations; therefore, the 1+ age-group psrcen
tage is slightly high.

Like mullets, D. icbrax and D. punctatus do not recch a morketable zize

»

until their sccond year of life. These two species ore offecied by e high
mortolity rote when transferred to the hibernaotion ponds. As o consecuance,
the percentage of the second age-group is rather low.

P g ge=groug

The harvest tokes place sproximately in the middle of M. cepholus and

M. saliens spawning time. For this zeoson few fry cnd juveniles of these

cecordingly low.

2]

species enter the estero and the O+ age-azoup percentoge £
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Table 1.« Total weight predusiion of merketobls fish (ell species com

bined) during 1979-1930 seosen, arrenged by satero. * Csteros locking

hibernotion ponds.

Unmarke tnble Morkateble Totel
Estere Filxh Fish Froductien
N2 Date (Kgad {Kp.) , {¥za)
1 OP2ATFS - - 1204
z Hesx YAl v - - e I
3 100375 - - 280 %
4 101979 200 548 748
A ey 200 232 L%
6 102079 3D 272 03
7 102079 132 1600 1132
& 10257¢ 135 &F 204
by 10267% tE0 ats G0
10 108879 L 1802 2674
11 102979 1o o7 Y037
iz 102579 - . Irz >
13 110679 1748 L3 4711
14 11087¢ - - . 40 =
i5 110879 & 304 454
16 1Vi27¢ 355 300 . &80
17 11127¢ PTG 545 25
i8 111479 ZEG 14%5 2385
¢ Y4157 Ll V752 TEQD
20 111479 347 G35 1377
23 IR EE - - 128
22 117 195 1788 ¥
23 ey 2100 43258 &425
24 112879 &40 an A
25 12572 %8 2160 2488
26 120370 48 : &7 445
&7 1E05FG 34085 - 4547 7952
28 12107¢ 453 &5 &15
29 123179 291 120t KR0e2
30 YEYETe 1183 2844 4037
31 121979 1is2 2758 3o
3z 010480 1640 ‘ 1452 2452
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