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1. The season of active growth : Begins at late march 
and extends through the summer and autumn months. 

2. The body scale relationship : Is found to be a 
linear one. It is represented by the linear equation 

L 18.9 + 1.1045 S 
L = total length of the fish in m.m 
S total scale radius 

The results show that Sarotherodon galile.~s in the lake 
attain a length of 18.9 mm before the scale appear on the fish. 

J. The back calculation of the length of the fish at 
different ages : 

The results indicate that the fish at the end of the 
years I,II,III,IV, & V has absolute growth of 7.7, 14.5, 
19.7, 19.8 & 21.0 em for males and 7.o;l4 • .J,l7.9,16.s,ls.o 
em for females respectively. 

4. Growth indices : The maximum length attained by males 
is 28 om and by females in 26om males reach the maximum length 
before the females. 

In autumn and winter female Sarotherodon galileus reaoh 
its maximum rate of increase in fish weight per unit lengths 
so that the fish can face the starvation of the spawning 
season. 

The maximum weight attained by the males in considerably 
greater than that of females, however, during the peak of 
spawning season i.e spring and summer, both sexes show a clear 
drop in their maximum weight; 

This shows that both males and females play an important 
role in brooding their eggs and you.ugs. 
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rhe co<,stc.il 1 agooros in the Del·L~' of the Fbr·o r· i VF.·t (NE. 
Spain) cons-l::.itt..t·te ~.tn int£-?r·esting cast~-·-study a.~· tht::y bt~ 

c:Dn:::.idf".:r~r-2d of the agric.:ultur-·c\1 in+1L{enc:E~ on 
coastc.\l A·t the beginning of the 

be cult i va·t ed e>< t.ens i vel in ·the 
pad ely f i el cis occupy about of tl<f? 

Uel.t:a. arfcea km 2 ). Ever·y year clur·inq the per-iod o·f r·1c:e 
ct.llt:i .... /at.ion, ft·-om t:o October, a. very dE·nse net.~"'JDr-k of· 
channels transports water from the river to the fields 
and thE'n drains it in·to the lagoons; or· the~ se'"-· This flot.'" 
cloes not exist during winter-early spring period because the 
rice fields remain dry. Then the laqoons exchange water with 
the se,::•., 

rhis artificially controlled hydrological regime affects 
many aspects of the ecology of the lagoons. Salinity changes 
from values al mos1: as hi. qh as th,;,.t of the se.a in 1'"i nter-­
early spr-ing to fr-esh1~ater values clw-ing t.he mid spr-lng-­
summer--autumn per·iod. l'he unique e>:ception is Bucla laqoon 
1·1hose laqoon area/continental dr-ainaqe ar-e<~ is less than 1 
and has an intense e;{change of JtJater- ·vii th the mouth of the 
river and the sea. 

Most of the nutrient concentration values fall into the 
of 1·-~5 ug-at P--PO ... '"'·- l- 1 and o-::so uq-at. t-1--No"'-- 1- 1 • 

of phosphate between 5 ancl 60 ug-at I- 1 ar·e obser·ved 
1n Oc·tober· a.nd in ''lin·ter·. Peaks of di.ssolv&?d inor-ganic 
nitrogen vary between 30 and 100 ug-a.t l- 1 and 
1,o1inter and sprinq or autumn. ·rhe la.ck of common 
during the sunHner-. ThE? annual cycles and ·thE• ma:-: 1 ma shc:n-; 
clear differences fr-om one laqoon to another <Crn1IN et al., 
in pr·ess) .. 

Encanizada, Platjola and Olles are t.he most eutr·ophic 
lagoons. ·rhey do not havE~ submer·ged macr·ophytic beds. 
Ho~-;f?ver·, phytr.Jplank·ton popula·tions ar·e ver·y dense and 
active(10"'-10"' cells ml-- 1 , 10-4~0 m9 C m·- 3 h'" 1 ). As a 
cont,~ast, in other lagoons (Tancada, 8uda, Canal Velll 

1:3.<.,\H.P.ii;"_ g_rrhq.3_~ and E:.a:t§!JlLQ.9_~-~-QJ) form e:.~tensi ve 
beds, while phytoplankton (10 3 -10 5 cells 
rnl-•, 5-100 mg C m- 3 h- 1 ). 

Planktonic populations change cluring the year. In winter­
early spring per-iod mar .. ine and estuar·ine species are 

predominant <Q.l-tna_Lt_~_J.li:o'. sp., EY.x:_ain:Lf!lQfl~?. gr::_q_2_2_, !2_r::_tpj;_gmona2_ 
§'CU'I;_9., Hemi s§.l!!!L2 r:uf ?..2r;.~rl2_, [2euc:!_m:2£_gj_f..!.~U..9.. Q_::iri£.C!LI!l.l_;;_, 
s.l-tt rep:\:;..!.?~ f!LqJ::_t__r:l_i;OI., r;;_CLL9-r:n.£.§.QS'. S'_qh!_§e-9!o-!.l!=..1..2, l::!_g_t,f}g_Lf::_~ sp p • , 
§Y.!lSJl9§!.9.. spp.). For- the r·est of the year- typical freshwater 
speciteS clominate the communi (!;:_y_c:_!_g_t_~l_L§_ f!L~J:.l.~gDj_r,ia_t:LC!_, 

sc ~D.§fl_§2!ll!J2. fl!o.@.ci!::i<::_~\o~Q_S\_, E:h.gr:.mi.9_.th!.m 
tenue, BD<cib.~.I!.S. s p p • , !ir:.s._chi onu;;_ 
cab_y_r;.i_f_l D~Y.2, Ac~l:i;l1Sl£.Y~L922. mi r;_r:_!,!L<;l) 
(COMIN, 1984; MENENDEZ & COMIN, 

Salinity ancl nutrient levels ar-e t.he main factm·s 
contr·oll ing the di ffer·encf='S of species composition and 
standing stocks of the populations between different periods 
of the ye~u- and between lagoons. The biology of the 
popula-tions in ea.ch laqoon ciLwing par .. ti.:cd. per·iods of the 
year· is control lee! by other factor-s (e.q., inciclent li.ght, 
temperatur·e, r·el ati VE? concent,~ati.ons of t:he nutrients). 
Salinity, pr-obably plays a less important role (COMIN, 1982; 
Menendez & COMIN, in press). . 

ThE? NIP rc\tio changes ·fr·om 
valut.::s lo\.~et-· than 16 as sal ini 
the phytoplankton i ncr .. ease 
periocl. For the rest of the year 

value<c, hi~lher· than 16 ·to 
and pr· i mary production of 

the winter:-ear .. ly sprinq 
the NIP ratio remains over-

16 while primary production varies in a wide ranqe. This is 
in agn?f?ment with the idea that considers ni.·trogen che 
limitinrJ nutr-ient in ma.r .. ine water·s a.nd phosphor-us in 
freshl-;ater·s and with thE'~ e;-:pected effect on the 1 ac:_roons of 
ni tr·ogen r·dther- than phosphorus enriched agr .. icuJturcil 
discharqes. 

In summary, .agricultural management strongly modifies the 
regime of the Ebro coastal lagoons. This causes 

chaJ1(::Je of the salinity seasonal pattE~rTo and 
nutrient levels, both of which in turn affect the structure, 
composition and production of the communities. 
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