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Executive Summary

In this report, oceanographic studies of the Gulf of Antalya (Turkey) and its adjacent regions
have been reviewed in relation to potential exploration blocks within the region. These
studies were summarised under the following five sections; 1) Description of the Region
including its Geology; 2) Meteorology; 3) Physical Oceanography; 4) Chemical
Oceanography and 5) Biological Oceanography and Ecological Characteristics.

The Gulf of Antalya is one of the deepest areas of the Levantine Sea with a volume of 7,5%10°
km?® and a maximum depth of 4300 m. It covers Lattakia (1000-1500 m), Cilician (1000 m),
Antalya (2000-3000 m) and Rhodes (4300 m) basins together with Anaximander (1500 m)
and Eratosthenes (1000 m) seamounts. Detailed information on the regional geography,
coastal landscapes, geology, rivers, seismicity, sesimic stratigraphy, bathymetry and seabed
topography are outlined in the first section.

The climate of Antalya can be classified as typically Mediterranean with a moderate to warm
sea climate, enduring dry, hot summers, and warm and rainy winters. Heavy rainfall caused
by passing storms is common during December-February, while convective rainfall is
frequent in spring and fall. Amongst the cyclones passing along the Mediterranean coast of
Turkey, some small scale but intensive cyclones reminiscent of hurricanes sometimes occur in
the Gulf of Antalya. Whilst summer seawater and air temperatures are similar, in winter the
sea is warmer by about 7°C, resulting in an important increase in evaporation from the sea
surface in these months.

Historical oceanic observations have revealed recent dramatic changes in the eastern
Mediterranean system. The conceptual schemes of Mediterranean thermohaline circulations
have been changed drastically by the discovery of increased dense water formation in the
Aegean Sea simultaneously with LIW in the Rhodes Gyre core and the subsequent dense
water outflow from the Aegean Sea, in the 1990's. The classical scheme of deep water
renewal by dense water (fresh, cold) outflow from the Adriatic Sea has been replaced by the
dense water (salty, warm) outflow from the Aegean Sea, since the early 1990's.

Based on satellite observations, the cold center south of the Island of Rhodes emerges as the
coldest area, with average temperatures of about 20-22°C throughout the year which cools to
about 15°C in winter. This feature identifies the famous Rhodes Gyre, a cyclonic circulation
with an upwelling dome displaying very weak stratification at the center with high upwelling.
Along the Turkish coast and Antalya Bay in particular, the average sea surface temperature
rises to about 24-26°C, due to the warm coastal current known as the Asia Minor current
encircling or bypassing the Rhodes Gyre. The Rhodes Gyre was suggested to be a permanent
feature that is encircled by the northern branch of the circulation, while other circulation

patterns along the northern coast, included the quasi-permanent Antalya and Anaximander
eddies.

The hydrodynamics of the NE Mediterranean Sea, at times displays three types of distinct
behavior; namely, the cyclonic Rhodes basin (CYC), the anticyclonic Cilician basin (ACYC)
with the Gulf of Antalya deep basin representing the transitional area (periphery and frontal
regions). Nutrient distribution and primary production are strongly influenced by the
hydrography of the Levantine basin. The cyclonic areas (eg. Rhodes Gyre) and peripheries of
cyclones are relatively high in nutrient content and productivity, whilst anticyclones (e.g.
Cilician basin) are very poor. Typical nutrient profiles exhibit remarkable variations in their



vertical profiles in the upper layer of the hydrodynamically distinctive regions (the Gulf of
Antalya, Cilician Anticyclonic eddy and Rhodes Cyclonic gyre) of the NE Mediterranean.
Nutrient data from different years indicate that reactive phosphate concentrations are
consistently low (<0.02-0.04 uM) in the euphotic zone waters of the The Gulf of Antalya
throughout the year. However, the nitrate concentrations vary markedly seasonally, exhibiting
a near 10 fold increase from 0.1-0.2 uM in summer rising to about 1.5-1.8 uM levels in winter
when the upper layer is well mixed. One of the important features of the Levantine basin’s
primary production is the phosphorous limitation as it is clear from the high N: P ratios (27-
29:1) of the Levantine basin in contrast nitrate being the limiting nutrient in most of the
world’s oceans.

The concentrations of Dissolved Oxygen (DO) in the upper layer waters of the Gulf of
Antalya range seasonally between 200-260 uM. Below the EZ, DO profiles display apparent
decreases in the permanent nutricline, which perfectly coincide with the permanent
pycnocline. This oxygen gradient zone (so-called oxycline) is much steeper in the Rhodes
cyclonic gyre than observed in the The Gulf of Antalya and Cilician anticyclonic eddy. DO
concentrations in the Levantine deep water decreases to levels of 180-190 uM, and then
remains almost constant in the deep waters. However, the present DO values are sufficient for
demersal and bottom dwelling organisms inhabiting the Levantine deep waters.

Concentrations of dissolved/dispersed petroleum hydrocarbon extracted by hexane are very
low (< 5.0 pg/L) in the coastal and deep waters of the The Gulf of Antalya. Total mercury
concentrations in the surface waters of The Gulf of Antalya occur at trace levels (< 10 ng/L).

The Gulf of Antalya may be regarded as one of the least studied extreme environments in
terms of its biology. Species lists of groups studied are presented in the report. The Suez
Canal, completed in 1869, linking the Levantine Sea to the Red Sea, has been responsible for
some of the changes in the ecosystem and biodiversity of the eastern Mediterranean including
the Gulf of Antalya due to the migration of species from the latter.

Heterothrophic bacteria and cyanobacteria numbers in these regions were found to be often
lower than in the other Turkish Seas. Bacteria were more homogeneously distributed with
depth during spring when the water column is thoroughly mixed. Surface bacterial abundance
distribution offshore of Antalya displayed higher counts during the fall (September) compared
to the spring (March and April). During May 1996 diatoms observed comprised of 37,
dinoflagellates of 63, chrysophyceans of 25 and chlorophyceans of 6 species in the total
phytoplankton. The surface flora were dominated by Chrysophyceans (mainly by the
coccolithophorid Emiliana huxleyi and Dinobryon sp) during this period in the study area. In
the zooplankton group, copepods dominated the bulk (59 species belonging to 33 taxa)
followed by euphausiaceans (11 species belonging to 5 taxa) in the same study period. Time
series of ichthyoplankton obtained from surveys carried out between 1998-2001 near IMS-
METU, Erdemli in the northeastern Mediterranean have established the presence of 122
teleost fish species in the area, 9 of which were sighted for the first time in the region.

One of the most important characteristics of the Gulf of Antalya is its deep bathymetry,
setting limitations for the sampling of marine benthos. Surprisingly, benthic studies even in
the coastal areas of the Gulf of Antalya are found to be very limited.

One of the rare investigations encompassing the entire range of fauna and flora of the shallow
areas in the Gulf of Antalya was undertaken near Manavgat yielding a total of 141 benthic






