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Abstract

Three oceanographic cruises were conducted to determine the seasonal and spatial variability of the water column characteristics along
the coastal zone of western Thracian Sea, under the variable influence of Nestos River discharge rates.
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Introduction

Nestos River flows for 230 km through Bulgarian and Greek territory
before emptying in Thracian Sea. The mean annual discharge for the
period 1966-1990 was measured to 37 m3/s, ranging below 10 m3/s (Au-
gust) and 150 m3/s (February). The coastal area of River Nestos outflow
is influenced by the cooler and fresher Black Sea Water (BSW), which
moves cyclonically along the Thracian Sea [1]. The present study aims at
describing the level of riverine influence in the distribution of nutrients,
chlorophyll and suspended matter along the coastal zone near the Nestos
River mouth.

Materials and Methods

Three hydrographic cruises were conducted during March, May and Au-
gust 2006 for the collection of water quality data from 24 stations, com-
mencing 20 km upstream of the river’s outflow, following its route and
covering the broader river plume area. Sampling cruises took place during
high (84.8 m3/s in March 2006), intermediate (59.0 m3/s in May 2006)
and reduced (21.0 m3/s in August 2006) river flows. Temperature, salinity,
conductivity and density were recorded using a Seabird SBE-19plus CTD.
Water samples were collected from the surface and the bottom layer of
the water column for the determination of nutrients according to [2] and
chlorophyll-a according to [3] method. Finally, meteorological data were
obtained from Chryssoupolis Airport located 10 km from the river mouth.
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Fig. 1. Surface salinity spatial distribution during (a) high and (b) inter-
mediate river flow.

Results and Discussion

Explicit T-S diagrams were used to define the level of background salinity
corresponding to the limit between BSW and river plume water, and thus
estimate the freshwater volume of the river plume area [1], which was
calculated at 176x10%, 172x10% and 13x10® m? for March, May and
August, respectively. Nestos River dissolved inorganic nitrogen (DIN)
loads were calculated at 116.1, 70.9 and 29.4 tones per month for the in-
creased, intermediate and reduced flow conditions, respectively. Similarly,
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dissolved inorganic phosphorus (DIP) loads were assessed at 16.7, 21.0
and 3.2 tones per month, for the increased, intermediate and reduced flow
conditions, respectively. River plume nutrient concentrations, integrated
over the entire freshwater layer, showed that the total DIN content reached
29.6 tones in March 2006, reduced to 5.6 tones in May 2006 and dropped
further to 0.4 tones in August 2006. Similarly, the total DIP pool within
the propagating river plume water was estimated at 4.5 tones, 4.4 tones
and 0.03 tones, respectively. Plume dynamics were mostly governed by
the strong geostrophic and tidal currents, enhanced in the Nestos River
mouth area due to the presence of Thassos Passage, a narrow canal con-
necting Kavala Gulf with North Aegean Sea [4]. Atmospheric forcing
seems to play a secondary role in plume expansion. Maximum plume
surface expansion was observed in May, due to limited vertical mixing
(Figure. 1).
Nutrient stoichiometric ratios within the plume depicted nitrogen limi-
tation during March and May, and phosphorus limitation at the distant
stations of the coastal zone, under low flow conditions. Nutrients spatial
distribution presented an inverse linear relation to salinity, indicating the
conservative mixing behavior under high (DIN: R%= 0.96, DIP: R?= 0.87
and Si: R2=0.94) and intermediate (DIN: R2= 0.92, DIP: R?= (.89 and Si:
R2 =0.92) flow rates, while weaker correlations prevailed in August (DIN:
= 0.04, DIP: R%2= 0.13 and Si: R2=0.30) due to the limited nutrient
ﬂuxes.
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