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Summary 3

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

2. The body scale relationship : Iz 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 galilews in the lake
attain a length of 18,9 mm before the scale appear on the fish,

3. 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 om for males and 7.0,14.3,17.9,16.8,18.0
om for females respectively.

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

In autumn and winter female Sarotherodon galileus reach
its maximum rate of increase in fish weight per unit lengths
80 that the fish can face the starvatiion of the spawning
seasdon,

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

This shows that boih males and females play an important
role in hrooding their eggs and youngs.

E-4
THE COASTAL LAGOONS OF THE EBRO DELTA : A PARADIGM OF THE HUMAN INFLUENCE
ON THE ECOLOGY OF COASTAL LAGOONS THROUGH UNCONTROLLED AGRICULTURE SEWAGE
Francisco A. COMIN
Department of Ecology, University of Barcelona,

Diagonal 645, Barcelona {Espana)

The coastal lagoons in the Delta of the Ebro river (ME.
Spaind cnstitute an interesting case-study as they ar e

ansidered as a paradigm of the agricuitwal intlu o
aguatic ecosystems. @t the beginning of the XX
vy rice began Lo be cultivated extenzively in %
Actually the paddy fields ococupy about 4 of L

! 2 km=®) . Every year during the pericd of rice
cultivation, from May to October, a very dense network of
channels transports the water from the river to the +fields
and then drains it into the lagoons or the sea. This flow
does not exist during winter—early spring period because the
rice fields remain dry. Then the lagoons exchange water with
the sea.

This artificially controlled hydrological regime affects
many aspects of the ecology of the lagoons. Salinity changes
from values almost as high as that of the sea in winter—
early spring to freshwater values during the mid spring-
summner-—-autumn period. The uwnigue exception is Buda lagoon
whose lagoon area/continental drainage area is less than 1
and has an intense exchange of water with the mouth of the
river and the sea.

Most of the nutrient concentration values fall into the
range of 1-5 ug-at F-FU0s%" 17* and © ug—at N-NOx— 1-2,
Feaks of phosphate between 5 and &0 t 171 are observed
in October and in winter. FPeaks of solved inorganmic
nitrogen vary between 30 and 100 ug-at 17* and they occour in
winter and spring or autumn. The lack of DIN is common
during the summer. The annual cycles and the maxima show
clear differences +fram one lagoon to another (COMIM et al.,
in press).

Encanizada, Flatjola and 0Olles are the most eatrophic
lagoans. They do not have submerged macrophytic beds.
However, phytoplankton populations are very dense and
active (109%-10* cells ml~%, 10-450 mg C m ™ h”'). As a
contrast, in other lageoons (Tancada, Buda, Canal Vell)
Ruppia cirrhosa and FPotamogeton pectinatus form extensive
beds, while phytoplankton is less abundant (10¥-10%9 cells
mi~t, 5-100 mg C m™= h—t),

Flanktonic populations change during the year. In winter—
early spring period marine and estuarine species are
predominant (Dunaliella sp., Fyranimonas grossi, Cryptomonas
acuta, Hemiselmis rufescens, Fseudopedinella pyriformis,
Eutreptieita marina, Calanipeda aguae—dulcis, Notholca spp.,
Synchaeta spp.). For the rest of the year typical freshwater
species dominate the community (Cyclotella meneghiniana,
Scenedesmus quadricauda, Coslastrum microporum. Fhormidium

tenve, Anabaena spp . Hexarthra spp., Brachionus
calyciflorus, Acanthocyclops vernalis, Moina micrura)l

(COMIN, 1984; MENENDEZ % COMIM, in press).

Salinity and nutrient levels are the main factors
controlling the differences of species composition and
standing stocks of the populations between different periods
of the year and between lagoons. The biology of the
populations in each lagoon during partizl periocds of the
year is controlled by other factors (e.g., incident light,
temperature, relative concentrations o the nutrients)
Salinity, probably plays a less important role (CUMIM, 19€
Menendex % COMIM, in press).

The N/F ratic changes from values higher than 146 tno
values lower than 146 as salinity and primary production of
the phytoplan on  increase during the winter-esrly spring
period. For e rest of the year the HN/F ratio remains over
16 while primary production varies in a wide range. This is
in agreement with the idea that considers nitrogen the
timiting rnutrient in marine waters and phosphorus in
freshwaters and with the eupected effect on the lagoons of
nitrogen rather than phosphorus enriched agricultural
discharges,

In summary, .agricultural management strongly modifies the
hvdrolaogical regime of the Ebro coastal lagoons. This causes
a drastic change of the salinity seasonal pattern and
nutrient levels, both of which in twrn affect the structure,
composition and production of the communities.
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