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Abstract

Residues of various organochlorine pesticides such as HCH and DDT compounds
(pp' -DDT, op' -DDT, pp'-DDE, op' -DDE, op' -DDD) were determined in the
sediments from all over the Zub Lake in Schirmacher Oasis, Antarctica, during
Dec. 86-Feb. 87. HCH was found to be more or less consistent all over the lake
whereas DDT compounds showed a wide variation at different positions of the
lake. Among DDT metabolites, pp' -DDT was present relatively in higher
concentration than the others. Monthly variation of the pesticide residues in the
lake sediments showed a significant variation in total DDT concentration with a
sharp increase at two points whereas no significant variation was observed in
total HCH concentrations. These variations in total DDT and total HCH
concentration might be attributed to the transport of these materials to the lake
through the flow of glacial melt water nearby as well as through the atmospheric
path.

INTRODUCTION

Most-of the studies (Sladen, et. al., 1966 ; Risebrough, er. al., 1968 ; Peterle, 1969 ;
Tanabe et. al., 1982 ; 1983) on Antarctic pollution by PCBs and DDT compounds dealt
with wild life, snow, lake water, seawater and to some extent atmosphere. These
findings indicated the dispersion of these pollutants in Antarctica. However, no data of
these pollutants were available in Antarctic lake sediments.

Antarctic continental margins are remarkably known for the diverse group of lakes,
ponds and even rivers and streams. These water bodies may chemically range from
distilled water of crystal clarity to salt laden brines. Zub lake is one of the largest lakes in
Schirmacher Qasis. From geographical point of view, this has drawn our special
attention for its location in the oasis. It is surrounded by hills and covered with snow.
Obviously, most of the pollutants in the Antarctic lakes are expected to be transported by
the atmospheric path only (Goldberg, 1976). This paper deals with the studies on some
organochlorine pesticides and their metabolites in Zub lake sediments in
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Schirmacher Qais, Antarctica and was undertaken during the 6th Indian scientific
expedition to Antarctica (1986-1987). ' '

MATERIAL AND METHODS

Sediment samples were collected from eight points around the Zub lake (Fig. 1a, b) .
Immediately after collection, the samples were wrapped in aluminjum foil and kept in
deep freeze to avoid any further bio-degradation till the analysis is over. Chlorinated
pesticides were extracted from the lake sediments according to the methods described
earlier (Sarkar and Sen Gupta, 1987) using spectrographic grade three different solvents
such as acetone, dichloromethane and n-hexane and ammonium chloride, potassium
chloride and sodium chloride as the electrolytes to facilitate the maximum possible
extraction. Electrolyte used here acted as the desorbing agent to the materials adsorbed
on the sedimentary particles. All the three solvents were gently evaporated almost to
dryness and redissolved in double distilled n-hexane and the three combined into a
cleaned glass bottle for further purification. All the extracts were purified thoroughly by
concentrated sulphuric acid, activated copper powder, 1% sodium bicarbonate solution
and anhydrous sodim sulphate (Wheeler and Thomson, 1980 ; El-Dib and Badway,
1985). The purified extracts were then reduced to a minimum volume of 5 ml and
analysed by gas chromatography. A Perkin Elmer (3920B) gas chromatograph equipped
with a Ni-63 electron capture detector (temp. 250°C) and a glass column (1/8" i.d. and
16' length) packed with OV-17 and QF-1 on 80/100 chromosorb was used. The column,
injector and interface temperature were 200°C, 225°C and 225°C respectively. Argon
95% + 5% methane) was used as a carrier gas at a flow rate of 75 ml/min.
Organochlorine pesticides were identified and quantitated with reference to the EPA
standard samples (Thomson and Watts, 1980). The accuracy and precision of the
analysis was within 0-01 ng/g.

RESULTS AND DISCUSSION

The results of the analysis are reproduced in Table 1, which shows that the
organochlorine pesticides detected so far in the Zub lake are SHCH (o + 8 + V), pp
~-DDT, op' -DDT, pp' -DDE, op' -DDE and op' —-DDD. Among these compounds,
HCH was distributed more or less uniformly throughout the entire lake whereas pp'
—DDT could be detected only at five points. Among the DDT compounds pp' -DDE, op’
-DDE and op' ~-DDD were found to be uniform at all the points. The variation of the
chlorinated pesticides at different positions over the lake is shown in Fig. 2a, b, which
clearly shows a zigzag relationship for almost all the compounds detected. A map
showing the average concentration of total HCH and DDT compounds in sediments from
the Zub lake of Schirmacher QOasis, Antarctica, for the consecutive three months (Dec. 86-
Feb. 87) is given in Fig. 2b. Fig. 3 represents the monthly variation of the residue levels
.of total DDT as well as total HCH. It clearly distinguishes the fate and persistence
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of these compounds in the sediments of the Zub lake. DDT was estimated to be in much
higher concentration than HCH. A sharp increase in DDT concentration was observed at
G and H points from Dec. 86 to Feb. 87, whereas a sharp decrease in concentration was
observed at the points B and A. Moreover, a zigzag variation in concentration of total
DDT was observed at the points E and F. But total HCH concentration was found to be
almost consistent at all the positions of the lake. Such a significant variation in DDT and
HCH concentration might be attributed to the transport of these materials to the lake
through human interference and also by the atmospheric path (Snelson, 1977 ;
Goldberg, 1976, Risebrough et. al,, 1976 ; Norheim ez. al., 1982). Biodegradation of
DDT to its metabolites could be -attributed 1o the highly oxygenated environment of the
Antarctic region. Besides, phyvsico-chemical characteristics of the lake sediments are
considered to be highly important towards the degradation of DDT to its metabolites.
Apart from these reasons, various kinds of aquatic organisms in the Antarctic lake are
expected to play quite an important role towards the bio-degradation. A detailed study on
this will enable us to know the detoxication mechanisms of DDT in the Antarctic region.

However, the concentration, as of now, are fairly low in the range of plcograms only
and there is no cause for alamm.
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Table 1. Residue levels of organochlorine pesticides and their metabolites in the
sediments from the Zub lake of Schlrmacher Oasis, Antarctica (pg/g, wet

weight).

Posi- Year Month FHCH pp'-DDT op'-DDT pp-DDE  op' -DDE op -DDD XDDT
tions - ‘ :

A 198 Dec 1233  ND. 700 1173 1751 509 4133
1987 Jan. 706 N.D. 780 929 93.1 839 3529
1987 Feb. 675 N.D. 1187 487 34 1224 3132
B 1986 Dec. 1234 ND. 3500 1244 1194 1046 6984
1987 Jan 1230  N.D. 392 2559 2047 1100 609-8
1987 Feb. 836 N.D. 450 914 157.8 1317 4139
C. 198 Dec. 1049 ND. 80.0 113.7 327 1015 3279
1987 Jan.  99.1 N.D. 784 939 713 134.8 3844
1987 Feb. 1021 = ND. 108.4 221 141.6 1389 4110
D. 198 Dec 1750 3506 89.0 91.1 60.7 1255 716.9
1987 Jan. - 1337 4085 1022 1623 113 1941 9784
1987 Feb. 1297 4322 1250 129.7 103.7 96.5 887.1
E. 1986 Dec 2232 2050 ND. 65.0 116.0 . 900 476.6
1987 Jan. 640 266.0 N.D. 609 319 882 4470
1987 Feb. 1166  280.0 N.D. 1105 106.1 158.6 655.2
F. 198 Dec 12890 3353 615 489 1476 101.4 694.7
1987  Jan. 1543 2404 750 1337 89.8 1232 662.1
1987 Feb. 1182 2256 65.0 1025 1311 200.7 7249
G. 1986 Dec. 1103 ~ 3002 245 695 1227 117.9 634.8
1987  Jan. 1178 250.8 178.6 125.0 1125 98.8 765.7
1987 Feb. 1374 3152 180.0 119.0 1905 110.7 9184
H 1986 Dec. 956 186.4 N.D. 33.7 522 78.0 3503
1987 Jan. 1578 3055 N.D. 109.6 1842 183.6 783.0
1987 Feb. 1678 4629 N.D. 176.4 1693- 923 900.9

N.D. indicated, not detected.

513



WORKSHOP ON ANTARCTIC STUDIES

OAKSHIN GANGOTN

W

Scole * 1: 25,000

Fig. 1(b). Positions of sample collection in zub lake
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Fig. 2(a). Variation of residue levels of different chlorinated pesticides in sediments from
the zub lake of schirmacher oasis, Antarctica. -
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Zub Lake, Schirmacher Oasis, Anfarctica
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Fig. 2(b). Average coic. of YHCH and YDDT compounds in Zub Lake of Schitmacher
Oasis, Antarctica for three months (Dec. 86 — Feb. 87).

516



HCH AND DDT IN LAKE SEDIMENTS

1000
9004
800~
700 -
600-
Z poT

500

400+

CONC. OF PESTICIDES ( pg/g )

300+

200+

I HCH
100 -

N A

o X
MONTHS

e I

Fig.3. Monthly variation of residue levels of YHCH and YDDT in the Sediments
from the zub lake in schirmacher oasis Antarctica.

517



WORKSHOP ON ANTARCTIC STUDIES
REFERENCES

El-Dib.M.A and Badway M., Organochlorine insecticides and PCBs in water, sediment and fish from-
Mediterranean sea, Bulletin of the Environmental Contamination and Toxicology, 34,1985,216. :

Goldberg,E.D., Halogenated hydrocarbons In : The health of the oceans, edited by Unesco Press,
Paris, 1976,47.

Norheim, G. Somme L. and Halt G., Mercurry and persustmt chlorinated hydrocarbons in Antarctic birds
from Bouvetoya and Dronning Maud land, Environmental Pollution, 28, 1982, 233.

Peterle, J.J., DDT in Antarctic snow, Nature, 224,1969, 620.

Risebrough, R.W., Riech P., Peakall D.B., Herman S$.G. and Kirven M.N., Polychlorinated biphenyls in
the global ecosystem, Nature, 220, 1968,1098. ‘

Risebrough,R.W.,Walker W., Schmidt T.T., De Lappe B.W. and Connors C. W., Transfer of chlorinated
biphenyls to Antarctica, Nature, 264, 1976, 738.

Sarkar, A and Sen Gupta R., Chlorinated pesticide residues in sediments from the Arabian sea along the
central west coast of India, Bulletin of the Environmental Contamination and Toxicology, 39, 1987,
1049.

Sladen, W.J.L., Mezie C.M. and Riechel W.L., DDT residues in Adelie penguins and a Craater seal from
Antaretic, Nature, 210, 1966, 670.

Snelson, J.T., The importance of chlorinated hydro carbons in world agriculture, Ecotoxic Environmental
Safety, 1, 1977, 17.

Tanabe, S., Kawano M., Tatsukawa, R. Chlorinated hydro carbons in the Antarctic, Westemn Pacific and
Eastern Indian Oceans, Transactions of the Tokyo University of Fisheries, 5, 1982, 97.

Tanabe, S., Hidaka, H., Tatsukawa, R., PCBs and chlorinated hydro carbon pesticides in Antarctic
atmosphere and hydrosphere, Chemosphere, 12, 1983, 277.

Thomson, J.F, and Watts R.R., Gas chromatographic columns in pesticide analysis In : Analysxs of
pesticide residue., edited by H.A. Moye, A Wiley-Interscience Publication, New York, 1980, 1.

Wheeler, W.B. and Thomson N.P., Analysis of chlorinated hydrocarbons In : Analysis of pesticide
residues, edited by H.A. Moye, A Wiley-Interscience Publication, New York, 1980, 199.

518



