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Abstract
Standing stocks of living benthic foraminifera. and oxygen contents in the sédiment were studied in the SE Levantine Basin off the Israeli
coast. Box cores, CTD-profiles. nutrients and chlorophyll-a concentrations were laken, every two months during a two-year period. along
a depth transect (40-700 m). Hère, we discuss the data obtained at our 40 m station during the firsl year (June ' % - February "97). Standing
stocks as well as the benthic foraminiferal species distribution patterns in the 0-1 cm sédiment laver show strong variation throughout the
seasons. Over that period also oxygen pénétration depth varied considerably. Analysis of the rcsults indicate that the seasonal variation in
the benthic foraminifera assemblage and the fluctuations in standing stock, do not seem to be induced by primary production fluctuations,
but probably are due to variation in oxygen pénétration in the sédiment column.
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Introduction
The Levantine Basin. off the Israeli coast, is an area where deep pyeno-

and nulriclines, in cnmhination with an extremely deep photic zone, crea-
te a highly stable henthic environmenl. The extremely low phosphate and
nitrate concentrations lead lo ultra-oligotrophit conditions during most of
the year (1,2, 3). Such conditions are idéal to study the ecology. microha-
bitat-structure and population dynamics of benthic foraminifera. since the
relativelv stable oligolrophic conditions imply that physical and chemical
factors regulating benthic foraminiferal distribution hâve minor effects on
the population, certainly if compared to highly unslable envïronmenls. as
for instance the northern Adriatic Sea, where population dynamics are pre-
sumed to be driven hy seasonality and large fluctuations in l'ood supply.

Material and methods
To establish population lime séries and patterns of microhabitat occu-

pation, box cores were taken during a period of 2 years on board of the
R/VShîkmona, Along a depth transect from 40 to 700 m. 9 permanent sta-
tions (Fig. 1) were sampled on a two-monthly basis. In cach of the stations
continuous profiles of température, salinity and oxygen were measured
with a Sea-Bird electronics CTD. Watcr samples for the measurement of
nutrients (nitrate, nitrite. ammonia. o-phosphate, silicic acid and chloro-
phyll-a (chl-a)) were collected wilh Niskin bottles mounted on a General
Oceanic Rosette. Water samples for chl-a analyses were filtered at sea
using glass tîber lilters after pre-filtration through 60 um sieve. Chl-a was
detemiined using the procédure developed by Ilolm-Hansen e; al. (4).
Nutrients were determined in the laboratory using a segmented flow lech-
nicon Autoanalvser II System by the methods described hy Krom et al. (2).
The box eores were subsampled and subsequently sliced inlo 0.5 cm or 1
cm slices and stored in a Rosé Bengal-ethanol solution. Rosé Bengal stai-
ned benthic foraminifera from the 63-150 um and the 150-595 uni size
fractions were pickeci and counlcd. The oxygen content in the box eore
sédiments was measured immediately upon arrivai on board. with oxygen
needle-electrodes attached to a micromanipulator.

This study focuses on the benthic foraminiferal assemblages (63-
595 um) occurring at Station 1 (40 ni) during the period June
February 1997.

Kcsulls and discussion
Chemical and physical structure ofthe waler column

The nine stations cover the complète range from the levantine surface
water. through the Atlantic water mass. the Levantine intermediate water
mass and down to the Deep water mass. Surface water températures show
high seasonal variations and ranges between 1K.2"C during winter and
2S.4°C during summer. Generally, during winter the water column is well
mixed in the upper 50 m and becomes stratified during the remainder of the
year. with a upper mixed laver of about 25 m thickness bounded below by
a sharp halocline and thermocline.

The concentrations of o-PO4 in surface waters is close or below the
détection limit (0.01 uM) increasing to 0.27 u.M in deep waters. Nitrate
concentration show a similar (rend with values between détection limit and
4.94 uM. Chlorophyll-a concentrations were between 0.003 and
0.339 |ig I. similar to chl-a concentrations of the open sea in Ihe Levantine
basin (3, 5). Generally the distribution profile of chl-a concentrations show
a deep chlorophyll maximum (DCM) between 80-120 m water depth. The
DCM is associated with maximum oxygen concentrations. The depth inte-
grative values of chl-a were found to be seasonally depended with values
ranging between 10 and 30 mg m - in the upper 120 m (Fig. 2) and bet-
ween 28 and 39 mg m - in ihe upper 400 m.
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Fig. 1: Positions of the 9 permanent sampling stations (S1-S9)

Benthic foraminifera
The faunal distribution paiterns in Ihe 0-1 cm sédiment laver of Station

1 (40 m) display strong variation throughout the season. Surprisingly. ihe
numbers of benthic foraminifera per 50cc (Fig. 2) in the oligolrophic
Levantine Basin are considerably higher than ihe numbers of benthic fora-
minifera (per 50ce) in the highly eutrophic northern Adriatic Sea (6).
Standing stocks do not seem to respond to primary productiviiy changes:
no elear corrélation is visible with chlorophyll-a profiles. One reason for
this lack of corrélation could be a phase shifl, i.e. that the benthic associa-
tions show a retarded response to primary productivity. However. a lime
lag of the observed magnitude (4 monlhs) does not seem leasible for the
shallow waler environmenl where sampling look place. Gooda\ (7) found
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