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Abstract

TRAYANOV, T. and D. GERDZIKOV, 2013. A whirlpool of plastic wastes in the Varna Bay. Bulg. J. Agric. Sci., Supplement 1: 48-50

This paper reports on the growth of seawater pollution by synthetic plastic wastes during the last decade. Plastics accounted
for the major item of marine solid wastes which pollute the sea water, seabed and beaches. The author in the water area of
Varna Bay observed a whirlpool of ,,plastic soup® in 1998, 2000 and 2008. Part of it was documented by means of an under-

water photo-camera Nikonos -I1I.
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Introduction

Synthetic plastics rank first among the solid wastes
thrown into sea and leading to pollution in water, sedi-
ments and beaches. They generally do not biodegrade
entirely and may become a real danger for the life of
marine inhabitants and adversely affect human health
(Erhard and Sezhen, 1984). Thus, for example, capron
nets or ropes wound around a ship propeller hinder its
independent motion, and the floating plastic sacks or
bags can damage ship’s engines cooling system.

Plastic pollution destroys marine wildlife causing
considerable mortality among fish, marine mammals
and birds. Every year the number of perished fish in-
creases due to ingestion of litter such as bits of plastic
bottles or sheets of plastic. Victims of plastic debris be-
come even the cetaceans (dolphins in the Black Sea)
and the seabirds.

Results and Discussion

Peculiarities and Environmental Impact
As it is known from physics, synthetic plastics having
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specific weight less than 1 or near 1 (e.g. polystyrol 1.06)
float on the water surface or in the surface water layer and
these ones having specific weight greater than 1 (e.g. poly-
vinyl plastics from 1.34 to 1.4) sink to the bottom. Some
plastic wastes due to their relatively small weight underwa-
ter when fall in the surge zone are being cast on the shore.

In 1997 Captain Charles Moore, an American ocean
researcher, discovered in the Pacific Ocean the so called
,»@reat Pacific Garbage Patch®. In fact, two spots, West-
ern Garbage Patch (almost reaching to Japan) and Eastern
Garbage Patch (about 500 miles off California) which area
is larger than the size of the continental North America. Its
consistency is described as endless ,,plastic soup*. A fifth
of this soup has been dumped from ships or oil-platforms,
the rest has come from land (Figures 1 and 2).

It is determined that the spots have been staying for
more than 10 years in that place due to the specific surface
currents in the region, water layers stratification and the
low specific weight which does not allow them to sink
below the temperature jump layer and density jump re-
spectively.

Not long before it was assumed that the wastes dis-
charged into the sea would decompose after a certain
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Fig. 1.The northern part of the Varna Bay where
was observed plastic waste stream

Fig. 2. Part of the series of underwater photo-
graphs of plastic waste stream in Varna Bay

- ) ) - bottle to degrade and 35—60 years for the polythene bags,
time. However, the recent studies sl.low_that plastic debris (1446 for the paper wrappings this period is only 4 weeks.
are so durable that have been floating in the water more Alternative solutions are being intensively sought.
than a century without any chances to be degraded soon.  pere 5 a certain success with the so-called degralen
For example, it takes between 400—-600 years for a plastic (oxo-biodegradable polymer) which shortens degradation
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to several years. From 12 to 18 months after their pro-
duction the products made of degralen could be recycled.
After that period, their degradation commences.

Is the Black Sea endangered?

In Annex V Prevention of pollution by garbage from
ships, MARPOL (1973) defines certain sea areas as ,,spe-
cial areas* which are provided with a higher level of pro-
tection than other areas of the sea. The special areas es-
tablished under the Annex are: the Mediterranean Sea, the
Baltic Sea Area , the Black Sea area, the Red Sea Area, the
Gulfs area, the North Sea, the Wider Caribbean Region
and Antarctic Area.

On 20 August, 1998, the author performing an under-
water inspection of the seawater intake pipes of the basins
of the Dolphinarium between groynes 2 and 3 in Varna
Bay, registered an endless floating waste of plastic trash
(Figure 1) swirling counterclockwise (Trayanov and Iva-
nov, 2002; 2003). Sixteen underwater photographs were
taken by Nikonos-II underwater camera, eleven of which
of good quality. The velocity of the waste flow stream,
about 0.8 m/s, was defined according to the preset param-
eters (diaphragm and rate) of the underwater camera. The
consistency of the plastic waste stream comprising plastic
bags, sacks, torn sheets of plastics with bizarre forms, was
impressive. The width of the stream was a few meters and
its end was hardly seen (Figure 2).

The ,,monsters glove* (Figure 2a) there was about 2
m? area from the leaf transparent plastic waste. The resem-
bling of ,,fling bird” image (Figure 2b) there was about 1.5
m?areas also from leaf transparent synthetic plastic waste.
Figure 2c represented a knitted sack with dimensions 850
x 550 mm, torn in its upper end. The image of Figure 2d
represented the nylon sack with dimensions 450 x 350
mm and the image of Figure 2e represented multitude
synthetic plastic cloths.

We came across the same event on 17 June 2000 un-
der moderate wind and sea state 1-2 (Trayanov, 2003). It
happened again in August, September and October 2008
during the repair of the seawater intake pipe of the basins
of the Dolphinarium. In October, 2008, that time from the
shore in the same region we saw a sea-gull which flew
off the sea surface with a polyethylene band hanging on
its leg and fluttering like an aerial banner so that the bird
could not get rid of.

Conclusions

Plastic litter floating underwater or near the surface
creates a new habitat. Oil products (hydrocarbons), bac-
teria, gas bubbles, etc. are being attached to the surface of
the solid wastes. During long-term circulation in the sea if
the surface of the debris fouls with spat, e.g. Balanus glan-
dula species (commonly called white acorn barnacle), af-
ter some time the weight of their calcareous shells would
lead to a change in the specific weight of the plastic litter
and it would sink to the seabe d. Currents would carry and
gather it at places where garbage-heaps are formed on the
seafloor like the existing ones on the land (photographs
of such garbage-heaps has been taken by the underwater
photographer L. Klisurov in the south Black Sea region ).

- Similar stream of floating plastic debris could trig-
ger off an acoustic system for protection of water areas
against terrorism.

Recommendations

— Pollution by synthetic plastic wastes could be moni-
tored by scientific divers equipped with underwater video-
cameras or by launching a camera from a boat whereupon
the visual information is displayed on a laptop screen and
saved in its memory.

— Monitoring can be also performed by a small re-
motely operate vehicle (ROV) with a video-camera.

— Long-term monitoring, e.g. during the tourist season,
could be conducted by an acoustic device consisting of
transmitter and receiver mounted at an appropriate depth
and deployed horizontally from each other.

— Synthetic plastic wastes could not be picked up by
common oil skimmers. A trawl with operational depth up
to 2m is necessary for that purpose.
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