










































































6. RADIONUCLEIDES

Tritium and other radionucleid fallout from bomb tests are not dealt with
here. Reference is made to Jouzel et al, (1979) and Taylor (1987).

In a recent paper Cherry et al, (1987) reported on the first substantial

measurements on polonium -210 and lead -210 in Antarctic marine biota and sea water
(Tables 14-16).

The data base is small, particularly on levels in sea water, but some

results are worth noting. Observations were made in the SIBEX I area (62°-65°S,
52°-64°E) .

Concentrations of polonium -210 in mesozooplankton and phytoplankton are
comparable with those found in such organisms from other areas, e.g. Caribbean,
North Sea, Mediterranean and East Pacific Ocean.

Higher than normal values of polonium -210 in euphausiids were found in
Euphasia superba from the SIBEX area. Although more research is needed, a tentative

explanation is the change from an almost entirely phytoplanktonic diet in summer
to a more varied diet in winter.

Data from sea water show unusually high polonium -210/lead -210 activity

ratios, i.e. > 1 in six out of eight water samples (2.0-6.8). There is still no
valid explanation for this.

7. ANTHROPOGENIC DEBRIS IN THE SOUTHERN OCEAN ECOSYSTEM

Anthropogenic debris, especially non-degradable material, is associated with
research stations, field camps and logistic support ships, vehicles and aircraft.
In some localities, additional marine input is derived from the activities of

fishing fleets. Historically, shore-based and pelagic whaling and sealing has left
refuse on the coast and in the sea.

Waste and waste-disposal is being examined by a SCAR working group, whose
draft report is being prepared at the same time as writing this document. Several
of the chapters in Parker (1972) also deal with this problem.

Although the volume of garbage discharged into the Southern Ocean is
probably small, there is no measurement at present. It is certainly very noticeable
where it does occur. Gregory et al, (1984) collected plastics and other litter from
the surface waters between New Zealand and Ross Sea. As with seabird species in
other parts of the world, the ingestion of plastic pellets and other floating
fragments presents a hazard to Southern Ocean surface feeders such as petrels
(Bourne & Imber, 1982) and albatrosses (Prince, 1980). Waste around research bases
affects the Southern Ocean food web through vertebrate scavengers such as skuas
(Stonehouse, 1965; Johnston, 1971). Other floating debris may present special
hazards to particular members of the biota. For instance, Bonner & McCann (1982)
document the occurrence of neck collars of floating line or plastic box-banding
which affect Southern Fur Seals at South Georgia (albeit a very small proportion
of a rapidly expanding population). With the increase in fishing effort in the
Southern Ocean, it seems likely that the incidence of such debris in parts of the
Southern Ocean may increase with particular impact on shore-breeding seabirds and

seals on islands in the centre of fishing areas (such as South Georgia, Iles
Kerguelen).
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Table 14. Euphausiids, 2'%o and 2'°Pb concentrations in sundry euphausiid samples

Dr.wt per '
Sample Collection  individual 21090 Z1%b
date (9) (pCi g 'dr.wt) (pCi g™'dr.wt)
. Meganyctiphanes norvegica 26 Apr 1985 0.056 0.9510.03‘ 0.0940.01
26 Apr 1985 0.015 1.5740.11 0.23+0.05
Euphausia superba 13 Apr 1983 0.103 0.86+0.08 0.07+0.01
15.Sep 1983 0.090 1.1140.13 0.1440.01
Euphausia spp. 10 May 1981 0.023 3.0 +0.4 nd
Thysanopoda sp. 15 May 1981 0.405 0.99+0.09 nd
15 May 1981 0.160 0.26+0.13 nd
Thysanopoda cornuta 6 Jan 1983 0.961 0.32+40.04 0.08+0.01
6 Jan 1983 1.315 0.61+0.05 nd
Nematoscelis sp. 12 May 1981 0.024 1.8 +0.2 nd
15 May 1981 0.0076 5.3 1.0 nd
Unidentified sp. 15 May 1981 0.0229 2.5 +0.7 nd
12 May 1981 0.0097 4.1 +0.4 nd
Mixed euphausiids 10 May 1981 0.0093 1.3 +0.3 nd

Table 15. Summary of 2'%o and 2'°Pb data from SIBEX I cruise. n: no. of samples.
Although ranges of 2'%Po concentrations in meso-zooplankton and phytoplankton
overlap, note that the concentrations in these two sets of samples represent

populations which are statistically significantly different
(Mann-Whitney U-test. P<0.01)

210p, 210p)
(pCi g 'dr.wt) (pCi g™ dr.wt.)
n Range Median ] Range Median

Euphausia superba

whole krill 17 1.0-5.3 3.6 17 0.03-1.94 0.07

hepatopancreas 10 12.6-118 54 2 0.8-2.8 1.8

stomach and contents 8 5.4-114 23 4 1.4-17 10.5
Mesozooplankton 8 4,7-18.1 12.9 8 <0.08-<0.88 <0.22
Phytoplankton 17 2.6-12.2 4.9 16 0.06-6.5 0.81
Sea water pCi 100 kg™' 6 2.8-8.9 5.7 6 1.3-4.5 2.0
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Table 16.

Summary of previously published data for 2'°Po and 2'°Pb in the

euphausiids Meganyctiphanes norvegica and Euphausia pacifica, mesozooplankton,

phytoplankton and sea water from specified latitudes. n:

no. of samples

200 (pCi g'dr.wt)

210pp (pCi g~ 'dr.wt)

Source
n Range Median n Range Median
M. norvegica
whole 17 0.08-1.5 0.58 5 0.02-0.15 0.06 (1);(2);
hepatopancreas 6 3.7-25 22.8 2 0.13-0.68 0.41 (3);(4);
stomach contents 4 19.2-21.1  20.3 0 - - (5)
empty stomach 3 3.2-4.7 3.2 0 - -
faeces 4 16.7-27.9 21.4 4 6.3-14.0 10.8
E. pacifica
whole 8 0.90-5.4 1.36 6 0.09-0.41 0.16 (1);(6);
(7);(8)
Mesozooplankton 57 3.2-53 11.7 52 0.06-3.5 0.64 233;00);
Phytoplankton 9 1.2-6.4 3.2 9 0.44-2.4 0.74 (11);(12);
(13);(14);
(15);(16)
Sea water 7 2.1-3.2 2.8 36 2.8-6.3 3.9 (12);(13);
>55°S ad twelve
other
references
5-55°N 44 1.8-6.8 4.0 66 2.6-12.1 6.6

References: (1)

(See Cherry et al (1987) for references)

Holtzmann (1969)
Beasley et al, (1978)
Heyraud (1982)
Folsom & Beasley (1973)
Shannon et al, (1970)

Spencer et al, (1980)

Tsunogai & Nozaki (1971)
Somayajulu & Craig (1976)
Chung & Craig (1983)
Bacon (1977)
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Heyraud et al, (1976)
Heyraud & Cherry (1979)
Beasley et al, (1973)
Hoffman et al, (1974)

Karkar et al (1976)

Bennett & Carpenter (1979)
Nozaki et al, (1976)
Chung & Applequist (1980)

Chung (1981)



8. ATMOSPHERIC TRANSPORT OF POLLUTANTS TO THE SOUTHERN OCEAN

Long-distance transport in the atmosphere provides a mechanism for the
dispersal of contaminants such as gases, aerosols or larger particles (in
decreasing order of residence time). So far there has been no work to measure
directly the flux of pollutants from the atmosphere to the Southern Ocean, although
fluxes of some normal gaseous constituents (e.g. C0,) have been measured. There is,
however, considerable interest in snow and ice cores as means of estimating trends
in concentration and distribution of several chemicals, including pollutants. Such
studies provide a useful source of data on atmospheric transport to the Antarctic

where it is possible to assign a source for the material analysed. A summary is
provided by Alderton & Coleman (1985).

There are four major sources for aerosol material - the oceans, crustal
rocks, anthropogenic emissions and extraterrestrial sources. Except for some exotic
elements, the sources are in decreasing order of importance. Equatorial atmospheric
circulation forms an effective barrier for constituents with relatively short
residence time in the atmosphere (i.e. particles rather than gases). Thus the two
hemispheres are effectively isolated from each other with respect to aerosol
transport and the Antarctic is unlikely to receive contamination from the majority

of anthropogenic sources which 1lie in the industrialised Northern Hemisphere
(Alderton & Coleman 1985).

Dick (1987) has carried out investigations of trace element concentrations
in both low-latitude aerosol and in snow at southerly latitudes of the Antarctic
Peninsula. He found very low airborne levels of heavy metals. He suggests that
approximately 90% of aerosol Pb in Antarctica is anthropogenic in origin, with a
similar proportion for Zn. Of the Pb, some was likely to be of local origin but
most was derived from lower latitudes in the Southern Hemisphere.

Data on PCB concentrations in Antarctic snow also suggest derivation from
lTower latitudes (e.g. Risebrough et al, 1976; Tanabe et al, 1986). These compounds
are important tracers in that they have no known natural source. However, caution
needs to be exercised in the interpretation of some studies and stricter controls
are required before unambiguous assessment of airborne transport can be made (Peel,

1983; Alderton & Coleman, 1985).
9. POTENTIAL EXPLOITATION OF NON-LIVING MARINE RESOURCES

The possibility of exploitation of non-living resources in the Southern
Ocean presents potential problems of pollution. This arises both from exploratory
activities such as seismic survey and the extraction itself.

9.1 Potential hydrocarbon resources

So far, no exploratory drilling has been carried out with the direct purpose
of detecting submarine hydrocarbon reserves (oil or gas), although legs of the
Deep-Sea Drilling Project have been carried out in Southern Ocean waters and this
and other coring activity has suggested the presence of hydrocarbons in sediment
(McIver, 1975; Whiticar et al, 1985). Seismographic profiling and theoretical
models of hydrocarbon formation and accumulation have been used to suggest that the
likely sites are in the Ross Sea Basin and in the Larsen Basin (western Weddell
Sea) (Davey, 1985; MacDonald et al, in press). - '
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The potential hazards of offshore o0il or gas extraction resemble those
encountered in the Arctic, although aspects of the Southern Ocean present more
extreme conditions. Very large tabular icebergs have been indicated as being a
major hazard. The continental shelf around the Antarctic continent is unusually
deep (shelf-slope-break at approximately 500 m) and this also poses extreme
technical problems. In contrast to the Arctic, there is no land route for oil
transport to lower latitude sites. Possible hazards of petroleum exploitation in
the Southern Ocean are summarized by Zumberg (1979) and Behrendt (1983).

9.2 Other mineral resources

The extraction of submarine mineral deposits is not covered by appraisals
of potential mineral resources in the Antarctic (e.g. Behrendt 1983; De Wit 1985)
or their environmental impact (SCAR-EAMREA 1977; Zumberge 1979), apart from a
passing reference to manganese nodules in the latter papers. The possibility of
environmental impact of terrestrial exploitation is also explored by SCAR-EAMREA
(1977) and Zumberge (1979), who note not only the potential local impact of
tailings, heavy metals etc., but also point out that some possible sites for such
exploitation are adjacent to the Weddell Sea where much of the world’s deep water

is formed. However, dilution would be expected to render any concentrations of
toxic compounds negligible (Zumberge, 1979).
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