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INTRODUCTION 

This paper reports the results obtained during three years of study 
(85-88) on the distribution of gaseous Hg in the atmosphere of the Tyr
rhenian area of the Mediterranean Basin (in the open sea, on islands 
and in some peninsular zones characterized by the presence of the metal 
sources of natural and anthropogenic origin l. The results were integra
ted with those available in the literature. 

The aim of this research is to assess the influence of the atmos
pheric Hg flux to the Mediterranean waters. In this preliminary paper 
we report the results on the present Hg distribution in the atmosphere 
of the ex ami ned area. 

EXPERIMENTAL 

Separation of gaseous from the aerosol was achieved by pre-:treated 
Sartor ius membrane fi 1 ters. Air was sucked for 2 hours at a constant 
flow rate of 1 l/min by means of a membrane pump, and gaseous mercury 
was collected on gold absorbers. The determination was performed by 
Atomic Fluorescence Spectroscopy <detection limit 0.01 ngl as reported 
elsewhere < 1 l. 

RESULTS 

Figure 1 shows the study area, the sampling stations and the 
measured levels of atmospheric Hg. The lowest concentrations were ob
served above the open sea <2 ng/m"l. This fact clearly indicates, as 
also reported by Slemr et al. <2>, that the sources of atmospheric Hg 
are mainly lC>cated on the ground. 

Slightly higher Hg concentration values (4 ng/m"'l were measured in 
the atmosphere of rural areas, far from possible anthropogenic and 
anomalous natural sources <cinnabar deposits, hot steam jets, volcanic 
activity, etc.>. 

As far as anomalous natural sources are concerned, the highest 
levels were found in the atmosphere over the metalliferous region of 
Mt. Amiata, rich in cinnabar deposits, in pro>dmity to the steam jets 
used for the product ion of electric power. The average concentration 
value of gaseous Hg in this region is 14 ng/m"; very high values 
<200 nglm"'l were also found above deposits of roasted cinnabar deriving 
from mining activity. These high values, which are encountered in the 
presence of high soil temperatures, are due to the natural degassing of 
the deposited material. 

A particular investigation was carried out in the Aeolian Islands, 
where volcanic activity is present. The Hg concentration values were 
not particularly high ( 10-15 ng/m"'l; only near the solfatara of the is
land of Vulcano were somewhat higher values found <25 ng/m"'l, similar 
to those observed near to the solfatara of Pozzuoli <Napol il. 

The Hg levels measured in the vicinity of Europe's largest active 
volcano <Mt. Etna, Sicily, at 500 m from the main crater> proved to be 
very low <3-10 ng/m"'l, in agreement with Barghigiani et al. <3>. 

Higher values were fa•Jnd by Breder and Flucht {4) on Mt. Veo:uvio 
<Napoli) only close to the fumaroles present in the crater <94 ng/m'). 

The measurements taken in the above areas demonstrate that volcanic 
activity does not always represent an important source of atmospheric 
Hg. 

As regards the contribution of anthropogenic activity to tne· 
presence of Hg in the atmosphere, particular attention was dedicated to 
a ch 1 or-alkali p 1 ant and to !!!Orne 1 arge urban areas. 

Fig. 1 - Atmospheric mercury 
level,. <nglm"'l of the Tyrrhe
nian area in the Mediterranean 
Basin. 

The concentration of Hg . around the 
chlor-alkal i complex of Rosignano Sol
vay <Livornol was on the order of 
20 ng/m"' in a radius of 500-,700 m from 
the plant itself. High values were 
measured by Breder and Flucht ( 4 > 150 m 
above the chimney ( 80 ng/ m"') • 
The measurements performed in various 
urbans areas reveal an increase in the 
Hg concentration with respect to the 
values observed in rural areas. In 
general the concentration value ranges 
bet"!een. · 5-15 ng/m", with lower values 
for the areas al eng the coast. 
From this first investigation it can be 
concluded that although considerable 
geologic anomalies a·re present in the 
Tyrrhenian area of the Mediterranean 
Basin, an appreciable increase of the 
Hg concentration in the atmosphere is 
generally not noted. 
Natural and anthropogenic sources of Hg 
seems to have an influence mainly on 
local scale. The mercury levels over 
the Mediterranean open !!lea, and con
sequently the air-sea exchanges, are 
probably slightly affected by the 
presence of industrial and human ac-
tivity and of a large volcanic area. 
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A t.nt.al nt 1 ~ SIJrfJS~~:A :-:;ed i TnPnt samp1 e:;; wer~ taken on hnard 
th~ R/V "Lama:~u during a cruisA in 1985 by 11stng n gra.b 
·::;;?ropJAr inRhore t.be N.Pr:=>in Ba.y <Fig. 1.). 

•ERSil IIY t 
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Figure l: Study area, Jofer:3i.n Br.~.y, TURKEY. 

Samples were t.hr.>n subjected to analysis for grain :3i.ze, 
h<'>f}_Vy rnet.a.l, orgf}ni. c; c:r.>rbon l'lncl tot?} l carbonate conT.P.nt.:;;. 
SP.cli.m8nt:3 W8r<~ usuaJ ly sandy mud and app<'>ared to be rather 
oxic b-5.sed on th8tr vi.si ble colors, y<'>llow to brown. 

Chromic acid-oxi.rliza.ble orgr.>nic '~"rhon cnnt8nt:::; n>nged from 
0. 55 to 0. 71 % <T?.lhl"' 1) t-.bnt. were cnmpnrr.>hl.<'> wi +.h ;,mounts 
normr.>J.lv founrl in marinA nffshnr<'> sF>dlrnAnt.s. 
C::~rhnn:e~tps <:16-'5?.% c:.,.r;n._, l wF>r8 m;Hi<'> u:r al mos·t P.nttrP.l y of 

:~~~~:~~sr::i ::lc:~:~u:s,,:~i.~~~~:r;r~~~:t.~~o:0;~~~:;i:0 
r<>.c:nrd <e.g. shales anrl l.i.rn8:.,;t.nn<'>s) that -5re not. influ8nc:l'!rl 
bv man 1ll8dR ac:t1vft1.es~ t-.hP. r.nr1tRnts nf irnn~ TJlfingRnPse, 

.-;hrnmium, c:nnnF>r r.>nd lAnd in t.is st.oclv c;o;.n be attributed 
largAly in t~~ natural fluxAs from ge~chemical cycle of 
thess met'1ls <T-5bl8 1). Zi.nc li.lt only 3 nf 1.3 stations) and 
cnb;o;lt cont8nts were somehow high suggesting their saurc<>.s 
wid<>.ly to bA sither rltag<>.nesi:3 and/nr cnm:rnsltlonC~lly 
variations tn SPdimHntar-v nv:d:Prin1s r.?t:h~r T.h.?n n mnn-madP 
i.nnut. Alt.hoiiQ'h th8 1r.~tt:;;,r ,:;8Pms +.n hP. not. impnssih18 hot 
t.h~ ciAtC~ ohtainP.rl h<>.r<'l rlo8S not ncc:ount. for .such a paint. 
Nink8l wa::; pr.=>suiMhly rl8ri.•.rerl from a particular rack unit 
"ophiolite" which is enrich8d tn nickel and occuri.ng 
commonly in and araunrl th8 study area. 

It h?.ls also bP.en shown that Ni., Co ?.lnci Cu werR si gni fi.c8ntly 
associ.at<>.d with thP 'Mn and F8 phns8s rat.h8r than with 
orgnnic mat.ter, c;o;rhonates and clays 

Table I: Heavy metal, clay, carbonate and organic carbon contents in 
the studie.d surface sedimF>nts inshore the Xersin Bay. 
For comparison, metal J.eve.ls in average shales and limestones 
are a.lso given. 

Sample 
Number 

Clay C,,.."' CaCCh Fe 
% % % % 

lUO 16 
!(29 21 
!{30 18 
!{31 16 
!{40 22 
!{41 21 
Jl!42 25 
}(43 21 
!{44 16 
!(45 31 
!(54 18 
lt55 18 
!(56 24 

Shales .. 
Limestones*t 

0.58 
o. 71 

t 
0.59 

t 
t 

0.70 

t 
0.55 

36 4.23 
48 2. 61 

2. 21 
t 3.98 

52 2.12 
t 2. 06 
t 1.87 

49 1. 77 
1.62 

t 1.69 
51 2.55 

2.80 
2. 74 

4.72 
0.38 

t indicates not analyzed samples. 

Reference: 

Kn Ni Zn Cr Co Cu Pb 
ppm ppm ppm ppm ppm ppm ppm 

550 568 149 57 40 47 14 
403 305 42 32 32 21 13 
414 378 39 35 34 20 16 
499 452 87 43 30 26 17 
264 249 52 28 19 .15 11 
427 257 69 27 21 16 13 
388 367 44 29 30 22 11 
380 306 33 26 31 23 11 
301 224 178 22 17 14 10 
236 223 65 26 15 16 10 
380 462 134 2'7 30 22 14 
411 460 25 37 3o t 14 
348 316 48 40 30 25 

.850 68 95 90 19 45 20 
1100 20 20 11 o. 1 4 9 

*Mason, B., and Ji(oore, C. B., <1982). Principles of geochemistry 
.John Wiley and Sons, Inc., p.340. 
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