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Benthic diatoms constitute an important component of the microbial mats
developed in the lower range of salinities in hypersaline environments, although few
studies on diatom communities in such environments have been published to date
(EHRLICH & DOR, 1985, NOEL, 1984). This paper presents the diatoms that
thrive in the solar saltern ponds “La Trinitat” and their distribution as function of
salinity.

In these salt fields (Ebro delta, 40°35°N, 0°40’E, South Catalonia, Spain) halite is
obtained by pumping sea water to an array of evaporation ponds. The water flows
through this system, and evaporates and increases in salinity through successive
ponds. The salt concentration within each pond changes only slightly owing to
human control, hence communities of each lagoon develop in a high but constant
salinities. After the halita is harvested, from August through November, the pools
are once again flooded with sea water.

Diatoms appear in the first three ponds of the circuit, with salinity ranging from
that of sea water to 120%o. In these ponds (called Deposits 0, 1 and 2),
sedimentation of sand and organic matter and carbonate precipitation occurs
(CLAVERO er al., this volume). Samples for optical, SEM and TEM examination
and measurements of physical and chemical parametres were obtained monthly in
1994. When possible, depending on the presence and abundance of photosynthetic
organisms, the sediment was sampled by taking cores. These cores were sliced in
roughly 1 mm-thick sections, corresponding to the sediment layers.

In the lowest salinity pond, Deposit O (mean salinity 48%o), either the floor was
nude or the organisms did not produce layers. Under the shallow water, Ruppia
maritima, Chaetomorpha sp. and Cladophora sp. developed in spots. Some diatorn
species, e.g., Striatella unipunctara (Lyngbye) Agardh, Achnantes brevipes Agardh,
Cocconeis placentula var euglypta (Ehr.) Cleve, appeared in high quantities among
the macrophytes or epyphiting them. Surrounding the pond, in spring, there is a
temporarily flooded ring with a water covering of only few mm, in which a distinct
laminated mat of filamentous cyanophytes develops with a golden-brown upper
layer built by diatoms. This community was dominanted by species of the genera
Amphora, Navicula and Nitzschia : Nitzschia lembiformis Meister, Nitzschia sigma
(Kiitz.) W. Smith and Nitzschia vidovichii (Grun.) Peragallo. As summer went on
the marginal ring dried up with a leathery appearence.

In Deposit 1 (mean salinity 64%o) the most abundant diatom was Pleurosigma
elongatum W. Smith, which appeared abundantly on the surface sediment,
associated with filaments of cyanophyta. It also appeared on sporadically wet
sediments and forming floating lumps together with Lyngbya aestuarii Licbm. Other
diatoms that also appeared in abundance were Scoliopleura tumida (Brev.)
Rabenhorst and some species of Navicula and Amphora : A. coffeaeformis (Agardh)
Kiitzing, A. acutiuscula Hustedt, A. hyalina Kitzing. Cocconeis placentula var
euglypta, Pleurosigma elongatum and Nitzschia sigma were also observed
associated with Cladophora sp. In summer, the partially flooded borders developed
a green and white mass of Beggiatoa sp. and L. aestuarii mixed with living
Surirella striatula Turpin and Pleurosigma elongatum.

In Deposit 2 (mean salinity 97%oc) the number of species and individuals was
smaller. The most abundant was Nitzschia lembiformis (which also appeared in
Deposit 1, but less frequently). Surirella striatula, Amphora coffeacformis, Nitzschia
frustulum (Kiiizing) Grunow and Nitzschia sigma were also well represented.

Heaters (subsequent ponds with salinities over 120%c) were devoid of diatoms,
except for empty valves and girdle bands of Nitzschia sp., probably allochtonous.

Some of the taxa found in the least saline pond (Deposit 0) are known from the
nearby marine waters, e.g., Striatella unipunctata, Surirella fastuosa (Ehr.) Kiitzing,
and Achnantes brevipes, and were not observed in ponds of higher salinities. Others,
like Nitzschia vidovichii, Pleurosigma elongatum and Gyrosigma spencerii (Quek.)
Grif. et Henfr., occurred only in waters with 44-80%o. S. Nirzschia lembiformis was
found only with salinities from 53%o to 150%o predominantly in the hypersaline
pond Deposit 2 (85-105%0 S). The salinity range gives this species an
“hyperhalobius” character (EHRLICH & DOR, 1985). Most of the diatoms recorded
were euryhaline, but their halotolerance varied. A general decrease of diatom
diversity in increasing salinity was found. Some species dissapeared at lower
salinities, while several species were present throughout the entire area at salinities
of 44-115%o, e.g., Amphora angusta (Gregory) Cleve, A. coffeaeformis, Nitzschia
Sfrustulum and Nzt"schza sigma, in accordance with their classification as euryhaline
forms (EHRLICH & DOR, 1985, NOEL, 1984).

A remarkable fact is that no frustules of central diatoms were found in sediments,
which points out that in these shallow saline waters central diatoms did not develop,
which agrees with previous results (NOEL, 1984).
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