INTERNATIONAL CONFERENCE “MARINE RESEARCH HORIZON 2020”"

17-20 SEPTEMBER 2013

LARE

N

ATMOSPHERIC INPUT OF POLLUTANTS-OPPORTUNITY FOR INNOVATION

e +3

Sonja Stefanov, Slobodan Neskovi¢’, Rade Bioc¢anin®

1 University of Novi Sad, Faculty of Technical Science,Trg Dositeja Obradovica 6, Novi Sad, Serbia
2 University of Novi Pazar, Faculty of Technical Science, Vuka Karadzica bb, Novi Pazar, Serbia

3 University of Novi Sad, Economy and Engineering Management Faculty, Economy Academy University, Trg
Marije Trandafil 2, Novi Sad, Serbia

Introduction

For about a century oceanographers have tried to
understand the budgets and processes associated
with both natural and human-derived substances
entering the ocean. Much of the early work focused
on the most obvious inputs — those carried by rivers
and streams. Later studies investigated sewage out-
falls, dumping, and other direct input pathways for
pollutants. Over the past decade or two, however, it
has become apparent that the atmosphere is also not
only a significant, but in some cases dominant,
pathway by which both natural materials and con-
taminants are transported from the continents to
both the coastal and open oceans. These substances
mclude mineral dust and plant residues, metals, ni-
trogen compounds from combustion processes and
tertilizers, and pesticides and a wide range of other
synthetic organic compounds from industrial and
domestic sources. Some of these substances carried
mto the ocean by the atmosphere, such as lead and

Atmospheric Deposition to the Open

Ocean

some  chlorinated hvdrocarbons, are potentially
harmful to marine biological svstems. Other sub-
stances, such as nitrogen compounds, phosphorus,
and iron, are nutrients and may enhance marine
productivity. For some substances, such as aluminum
and some rare earth elements, the atmospheric input
has an important impact on their natural chemical

cycle in the sea.

Studies of the atmospheric inpur of chemicals 1o the
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Figure 2 Changesin cancentration ol atmasphesic lead at Bermuda and dissobsed surface oceanic lead near Bermuda from the mid-
1970% bo the mid-1990s. [Data reproduced with parmissian rom Wuo J and Boyla EA (1997} Lead i the westem Marth Atantic Cesan:

Complated responsa io leaded gasaline phaseout. Geochimica & Cosvmmoachimica Acta 61: 3279-3283; ard from Huang 5, Anmata A
and Rahn KA [19588)] Changes in atmaspheanc lead and oiher pollutian elemenis & Bermuda. Jourmad of Geophipsical Resesnch 107: 21
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Figure 1 Input of copper, lead, cadmiwm, and lindane 1o the Morth Sea. Valees n parentheses denate atmasphenc contabution. For
example, for copper the atmospherc comndribuion 1o rivers and direct discharges is 16 tans per year. (Figure repradoced with
permission from Duce, 1988 Data adapted with parmissian from van den Houot, 1894.)

Conclusions

The atmosphere rransports materials o the ocean
that are both harmful o marine life and thar are
essential for marine biological productiviry. It is now

apparent thar atmospheric ransporr and deposition
of some mertals, nitrogen species, and svathetic or-

ganic compounds can be a significant and in some
cases dominant pathway for these substances enrer-
ing both estuarine and coascal warers as well as some

ppen eoean regions. Armospheric inpur clearly musre
be considered in any evaluarion of marterial Huxes o

marine ecosvsrems. However, the uncertainties in the

armospheric fluxes of these marerials 1o the ocean are
large. The primary reasons for these large um-
Certainties are:

® The lack of armospheric concentration data over

vast regions of the coastal and open ocean, par-
ticularly over exrended periods of rime and under

varving meteorclogical conditions;

® The episodic nature of the acmospheric deposition
[ the ocean;

® The lack of accurare models of airfsea exchange,
parricularly for pases;

® The inability to measure accurarely the dey de-
position of particles; and

® The inability to measure accurarely the airfsea
exchange of gases,

with parmissian from Duce, 1888 )

Figure 3 A companisan of the calsulated fluxes of aluminum [Al), won (Fe), tharum [Th), vanadiem (V], copper (Cu), znc [Zn],

s@leniom (Se), and l=ad (PB) {in 10 . g e ‘ yRar 1] fram the aimosphare bo the acean and from the acean o the sedimants in the
candral trapical Morth Pacic. For each melal node tha relative smilarity in the two fluxes, excepl for lead and salenium. [Reproduced




