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PREFACE

In connection with the 1976 Trans-Atlantic Sailing Race, organized
by the Sail Training Association (STA), a pollution survey was
undertaken by some of the larger sailing vessels. This survey,
the Trans-Atlantic Pollution Survey (TAPS-76), proposed by the
Norwegian Council member of the Sail Training Association,

Mr. Alf R. Bjercke, was concerned with surface pollution of oil,
tar balls and solids (marine litter) by visual observations en route
from Plymouth via Tenerife to Bermuda and Newport during June-

July 1976.

The Intergovernmental Oceanographic Commission (IOC) agreed to
assist with the preparations for the pollution survey. To guide

and supervise preparation for and follow-up of TAPS-76, the I0C
appointed a small international committee with the following compo-

sition:

Colonel R.G.F. Scholfield, Race Director, STA, U.K.
Mr. B. Warburton, STA, USA

Capt. W. Rogala, STA, Poland

Conseil General A.R.Bjercke, STA, Norway

Dr. T. Heyerdahl, Italy

Mr. R. Junghans, Chairman I0OC Wbrking Committee for IGOSS,
USA

Mr., O.J. @stvedt, Fourth Vice-Chairman IOC, Norway

The Secretary IOC, Mr. Desmond P.D. Scott, also explored the
possibilities for co-ordinating sampling of tar balls using neuston
nets from naval ships crossing the Atlantic before the Bicentennial
Celebrations in USA. It was decided that sampling of tar balls along
approximately the same route as that of the sailing vessels making

visual observations would be of considerable value.

Following this proposal the Norwegian members of the Committee
for TAPS-76 made arrangements for sampling of tar balls from

the Norwegian naval frigate KNM "Trondheim'" through Commander




R.P. Breivik, and through Dr. J.O. Strgmberg, Kristineberg,
s1m11ar arrangements were made with the Swedish naval ship

HMS "Alvsnabben”

The IOC wishes to express its sincere thanks to officers and crew
on board KNM "Trondheim' and HMS ”Alvsnabben” and especially
to captain I. Poppe and captain L. Andersson in charge of the
sampling programme, for their excellent work. The survey hes
shown that a large amount ofhigh quality data can be obtained by
using ships of opportunity.

Finally the I0OC expresses its thanks to the Institute of Marine
Research, Bergen for supplying the equipment and to Mr. T. Heyer-
dahl jr. who prepared the present report.

Ole J. @stvedt
Fourth Vice-Chairman IOC




INTRODUCTION

Floating oil residues, also known as oil lumps, pelagic tar or
tar balls, are semisolid globules which float at the surface,
They are a product of evaporation and solution combined with

other processes of oxidation and degradation of petroleum at sea.

Further degradation of these tar particles leads to the formation
of smaller, denser forms that may eventually sink to the sea
bottorn (MORRIS and BUTLER 1973). Tar particles in the water
column, although derived from the surface tar lumps, may
exceed the quantity of lumps floating on the surface at any given
time simply by being more resistant to degradation, and thus
having a longer residence time in the water column than the
residence time of the parent lumps on the surface (MORRIS,
BUTLER, SLEETER and CADWALLADER 1975). The longevity
of particulate oil in the sea may consequently be in the order of

yvears.

It is generally accepted that shipping and land runoff are the

two predominant sources of petroleum in the sea, sharing about
equal amounts and leaving smaller contributions to other sources
such as natural seeps, atmospheric fallout and offshore exploitation.
As runoff from land is least likely to result in tar, the transpor-
tation of crude oil is the prevailing origin of pelagic tar. The tar
flux to a given area is assumed to represent 35 per cent of the

oil spilled (ANON. 1975).

Sampling of tar balls by neuston nets is an important part of the
Marine Pollution (Petroleum) Monitoring Pilot Project of 10C's
Integrated Global Ocean Station System (IGOSS) supported by
several UN Agencies and in which a number of their member

states are participating.

Neuston nets and instructions for the sampling were supplied by
the Institute of Marine Research to the naval ships participating

in the present survey. KNM '"Trondheim' sampled on the way to
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the USA where HMS '"Alvsnabben'" took over the equipment and

worked on the return cruise.

All samples were delivered to the Institute in good condition

together with complete logsheets giving relevant observations.
MATERIALS AND METHODS

Tar balls were collected with a modified neuston net (SAMEOTO
and JAROSZYNSKI 1969). This is a surface sampler with a square
opening (40 x 40 cm) to a nylon plankton net (mesh size 243 um)
which scavenges the sea surface. Towed over a distance of 1 nau-
tical mile (using standard procedures, 5 knots for 12 minutes
accordingly}! about 740 rn2 of sea surface is filtered to a depth of

approximately 20 cm.

Surface sampling was made once or twice daily by the two naval
vessels on their respective crossings of'the North Atlantic,

KNM "Trondheim' following a course south of the Azores en

route from the Channel to the US east coast, and HMS "Alvsnabben'
a more northerly route on the return transect (Fig.l). Between

21 June and 1 July 13 sampling stations were taken going west

and 20 stations taken eastbound between 15 and 25 July (Table 1).

Immediately upon retrieval the total contents of the sampler were
flushed into plastic bottles or jars and stored frozen until analysis
in the laboratory., After thawing, the tarry particles were separated
from the plankton under a binucular microscope and dried at

maximum 40°C until constant weight was obtained.

The sampling as well as the analytical methods have been in
accordance with the procedures recomrended for the IGOSS
Marine Pollution (Petroleum) Monitoring Pilot Project (ANON. 1974).
Finally, the biomass of the plankton in each sample was determined

as displacement volumes.




RESULTS

Oil particulates were found in all samples collected (Fig.l). Using
a chategorization applied by WONG, GREEN and GRETNEY (1976),

the frequency distribution was as follows:

{ 0.1 mg tar per m2 sea surface, trace :18.2 %

0.1 -1 " e " " ", medium : 48.5
1 -5 L " heavy 2703

: > 5 " noon e " , extra heavy : 6.1 "

I.e. 82 % of the sampling stations may be regarded as medium

to extra heavily polluted by particulate oil.

The lower values are, with one exception, from coastal waters
including the Channel. The higher values are from the oceanic
waters of the Gulf Stream or the northern sector of the North
Atlantic gyre. The one low value from high seas was obtained in
a branch of the Labrador current, carrying water south from the

Arctic (Fig.1).

The amount of tar as related to the planktonic biomass of the
samples was highly variable, ranging from traces to nearly the
total content (Table 1). Regarding the material as a whole, how=
ever, roughly one third of the matter collected was oil, the rest

being mainly planktonic organisms.
CONCLUDING REMARKS

Whilst observing the data obtained from this survey, attention
should be payed to the scanty sampling scattered across the wide
expanses of the North Atlantic Ocean, Nevertheless, the obser-
vations of the TAPS-76 survey are in good agreement with those

of other investigators, Comparable observations to the present
study are, when averaged over the corresponding areas, as follows:

US east coast 0.2 mg/mz, northwest Atlantic 1.0, Gulf Stream 2, 2
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Fig. 1. Upper part:
Positions of the tar ball sampling stations, and an indication
of the main current systems. The upper course followed by
HMS '"Alvsnabben' and the lower by KNM "Trondheim"
Lower part:

Concentration of tar at the corresponding stations, in
mg per m? sea surface.




and the Azores 2.8 mg/mz.‘Higher values, on the average 10 mg/n’xz
or more, are reported from the eastern and southern sectors of the
current system encircling the North Atlantic and from the Sargasso
Sea in the center of the anticyclonic gyre (HEYERDAHL 1971,
MORRIS 1971, LEVY and WALTON 1973, MORRIS and BUTLER 1973,
McGOWAN et al. 1974, SHERMAN et al. 1974, BUTLER 1975,
EHRHARDT and DERENBACH 1975, LEVY 1975, DIAS, OLSEN and
@GSTVEDT 1976).

All these observations display that the clockwise circulation systcin
of the North Atlantic is a trap for much of the waste dumped into it,
including the various oil discharges from shipping. This is all the
more conspicuous as practically all oil cargoes are transported

along the coasts on either side of the Atlantic and not across it.

Very high values were discovered in November 1975 in the Canary
Current on a cruise with the R.V. "G.O,Sars'" to the Ampere and
Josephine Banks, averaging 13.0 rng/rn2 with maxima 35.8 - 38.8
(DIAS, OLSEN and @STVEDT 1976). This is a major influx area

of oil discharges to the North Atlantic as it coincides with the tanker
routes between the Middle East and western Europe where p‘etrbleum
pollutants become entrained in the current system of the North

Atlantic gyre.

The relatively less polluted coastal waters of this survey may
reflect the heavy restrictions imposed upon tankers and other
ships when passing these areas, the data from the densely trafficked

Channel being the most striking.

When the amount of tar is viewed against the biomass of plankton
collected, it must be noted that no account has been taken of
season, diurnal migration, patchiness, mesh size etc. Nevertheless,
with a ratio of about 2 : 1 between plankton and oil for the total
material, these values do serve to demonstrate that particulate oil
has indeed become a major ecological factor in the marine environ-
ment of the North Atlantic, if only by its mere physical presence

and the accommodation it offers to epiflora and epifauna.
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Studies beyond registering and monitoring their existence should
be implemented to clarify the impact of these o0il residues on

marine life.
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SAMMENDRAG

Et norsk og et svensk marinefartgy, KNM '"Trondheim' og

HMS “Klvsnabben”, samlet sommeren 1976 inn. overflateprgver
med hovtrekk pad sine respektive overfarter mellom Kanalen og
USA's gstkyst., Prgvene ble analysert ved Havforskningsinstituttet

i Bergen,

Samtlige prgver inneholdt oljeklumper, og 82 % av prgvenc iai
karakteriseres som middels til meget sterkt forurenset av olje-
klumper. Sammenholdt med prgver tatt i andre atlantiske farvarw
viser dette at det sirkuleere strgmsystemet i det nordlige Atlantar-
hav virker som en oppsamlende bakevje for oljeutslipp fra skips-
farten. De relativt renere kystfarvann kan sees 1 sammenheng

med utslippsrestriksjonene som gjelder der.

Oljeinnholdet i hele materialet utgjorde omlag halvparten sd mye
som planktonmengden. Det mi imidlertid tas sterke forbehold pa
grunn av innsamlingsmetodikken. Likevel viser dette at oljeklumper
er blitt en betydelig gkologisk faktor i det marine miljg i det
nordlige Atlanterhav. Konsekvensene av dette burde gjgres til

gjenstand for nsermere studier.
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Table 1. Data appendix.
ml mg of tar
Ship & Date Time Position plankton pPr. m
Station GMT North West biomass sea surface
T 1 21. June 1015 50°27! 00°05! 4.7 (0.01
T 2 22, v 1130 46°53" 08°44! 0.1 0.4
T 3 23, 1015 43°27! 15°00! 5.0 0.01
T 4 24, v 1030 40°00" 21°30 6.5 2.1
T 5 25, 2045 34°42" 26°34) 60. 0 0.6
T 6 26, v 1045 37°53! 30°59! ca.0.3 0.9
T 7 26, 1930 37°43" 33°58! 11.2 3.3
T 8 27. U 1115 37°41! 38°33:! 0.8 3.2
T 9 27, 1930 37°57! 41°28! 7.3 2.4
T 10 28, 1830 38°00" 49°04 0.1 0.4
T 11 29, 1730 37°54! 56°11" 0.1 1.7
T 12 30, M 2100 37°55! 64°00! - 14,0
T 13 1. July 1145 37°59" 67°16" 0.1 0.2
A 15, " 1830 42°45! 62°48' 0.5 {0.01
A 2 16, v 1200 42°50" 58°20" 1.1 0.5
A 3 16, 2030 42°45! 56°08! 0.1 > 100%
A 4 17, v 1215 42°18! 51°19! 2.0 0.2
A 5 17, v 2130 42°10 48°50" 0.2 0.6
A b 17. 2300 42°09" 48°18 4.8 0.04
AT 18, 1415 42°56! 44°00" 1.0 1.3
A 8 19, 1130 44°52) 39°10" 1.8 3.5
A 9 19, 1930 45°25! 37°30" 2.0 4.3
A 10 20, 1015 46°15" 33°10! 0.5 0.9
A 11 20, 1900 46°43 31°08! 0.1 0.4
A 12 21. 1045 47°34 26°30! 0.6 0.5
A 13 21. " 1915 47°48" 24°29! 0.4 0.1
A 14 22. v 1000 48°47! 20°10" 0.3 0.5
A 15 22, 1800 49°12" 17°55 0.5 0.6
A 16 23, " 1015 49°33" 12°41" 0.4 0.7
A 17 23, " 1800 49°43" 10°24 4.0 0.1
A 18 24, v 0930 49°39! 05°38" 3.2 0.03
A 19 24, v 1915 50°05! 02°28! 43.7 0.04
A 20 25, 1 0900 50°39" 01°14' E 1.0 1.0
x)

Approx. 2/3 of sample analyzed
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