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Quality assurance/ quality control data Protocol
Analyze Zn Pb Cd Ni Cr Cu
IDL and SDL
Soln DL (ppb) 1.80 4 17.56 256  8.11 6.58 7.27
Solid DL (ppm) 1.44 71401 2.05 648 5.25 5.81
Reagent Blank

R-Blank (Average) 93.66% 001 -0.05 0.53 -1.54 0.98
Certified Reference
Material
MESS3 177.54 18.62 095 4956 4175 41.68
MESS-3 (Certified) 167.00 21.10 0.25 49.10 105.00 35.50
In-house Reference
material
SCNT 422.88 105.17 5.09 98.11 15797 11548
SCNT (Mean Pre) 317.97 81.75 537 66.77 106.65 101.19

Replicate Analyses

CS4(1), Bulk 46.89 731 21.66 2048 21.66 12.85
CS4(2), Bulk 3777 7.15 1328 1505 13.28 16.06
RSD 541% 1.25% 9.03% 221% 3.32% 2.21%

Abbreviations : BEC=Background Equivalent Concentration, SOLN
DL=Instrument Detection Limit, SOLID DL=Sample Detection Limit, STD

* _ Inductively Coupled Plasma Optical Emission Spectroscopy (ICP)
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DRIFT=Standard Drift (%), MESS=Certified Reference Material,
SCNT=Inhouse Mean, RSD=Relative Standard Deviation
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Heavy Metal Concentrations in the Sediments along the
Coast of the Caspian Sea in Gilan Province
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Abstract. The nearshore marine environment of the Caspian Sea‘is a major repository
for toxic metals originating from various natural and anthropogenic sources. The
metals are not easily degraded or destroyed, and /tend-to accumulate in coastal soils
and sediments. Since the persistent toxic metals pose serious health risks this research
concentrated on investigating the concentrations and ‘spatial distribution of metals in
the nearshore sediments along the coast of the Caspian Sea in Gilan Province.

Six sampling sites, approximately 50 km apart, were selected from the nearly 270
kms from Azerbaijan in west to the border of Mazandaran province in the east. To
interpret the effects of grain size on/metal concentrations, each of the samples was
sieved. Selection of three grain size fractions (0.355 mm, 0.212 mm, and 0.075 mm)
from each sample plus six bulk samples yielded a total of 24 samples for the analysis
of metals. Laboratory analysis of ‘the samples utilized the Cold Acetic protocol,
followed by Inductively Coupled Plasma Optical Emission Spectroscopy.

Large spatial variations in the median concentrations of the heavy metals (Al Cd,
Cu, Pb, Ni, and Zn) '‘was observed at the various sampling sites. Concentrations
exceeded recommended. guidelines in several areas especially in the vicinity of the
Azerbaijan border. The concentrations of heavy metals in the medium and coarse
sediment fractions. reflected loadings from anthropogenic sources located at, and in
the vicinity of the sampling sites. In addition, the presence of heavy minerals or
coarse fractions of terrigenous origin also contributed to the increase of metal
concentrations in the medium and coarse sediment fractions.

Keywords: Caspian Sea, heavy metals, Gilan Province, near shore sediments, water
contamination.



