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Abstract - 183403

Dugongs, whales and dolphins are endangered marine mammals which
have been threatened by an array of complex problems, including commercial fishing,
global climate change and pollution. These animals are called indicator species, and
broadly indicative of the condition of the marine environment due to their long life span.
The aim of this study was to attempt to establish levels of persistent organochlorine
compounds and heavy metals in dugongs and dolphins from the Gulf of Thailand and
the Andaman Sea, in order to assess the marine environmental status of the Thai
waters. Tissue samples were collected opportunistically from dugongs and dolphins
reported stranded along the Guif of Thailand and the Andaman Sea coast between
1997 and 2003. They were then analyzed for heavy metals and organochlorine
pesticides. Concentrations of metals in dugongs (n=10) were found to be in the ranges
of <0.001-3.17, <0.01-20.77, 1.02-1001.7, <0.01-8.56, 0.03-438.20 and <0.05-5.87 Llg/g
wet weight for Hg, Cd, Zn, Pb, Cu and As, respectively. The average concentrations of
Hg(0.224+0.732 Llg/g), Cd(4.6747.45 Llg/g), Pb(0.62 + 1.97 llg/g), Cu(36.75£103.26
Llg/g) and As(0.140 + 0.258 Lig/g) in dugongs (n=3) from the Gulf of Thailand were
found to be significantly higher than those in dugongs (n=7) from the Andaman Sea
(Hg:0.02810.086 Jg/g) (Cd: 0.64+2.18 Lig/g) (Pb: 0.05 + 0.04 Llg/g) (Cu: 10.16429.42
Ha/g) (As: 0.136 & 0.097 Llg/g). The mean concentration of Zn in dugongs from the
Gulf of Thailand (46.22+45.47 |lg/g) was not significantly different from that of the
Andaman Sea (59.25+160.08 llg/g). Most heavy metals were found highest in

concentrations in the liver tissue, except for Pb which was found highest in the kidney.
In general, stomach and blubber of dugongs were found to accumulate the lowest

concentration levels of all metals analyzed.

Concentrations of MBT and DBT were found to be higher than that of TBT in

the dugong samples. The concentration of total butyltin compounds (BTs =
MBT+DBT+TBT) in dugongs ranged 23 - 4687 [lg/kg wet weight, with a mean
concentration of 129041675 flg/kg. The mean concentration of BTs in dugongs from the
Gulf of Thailand (249612550 Llg/kg) was significantly higher than that from the Andaman
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Sea (84012862 [ig/kg). The mean concentration of BTs in male dugongs (n=5)
(1759+2872 Jg/kg) was found to be higher than that of the females (n=5) (875+2820
Ha/kg)- It was found that lung accumulated the lowest BTs concentration (465 Llg/kg) <
liver < heart < blubber < muscle < kidney (2,165 [lg/kg).

Organochlorine compounds in dugongs indicated higher concentrations of
2 HCH (<0.20-52.48 mg/kg wet weight) and 20DT (<0.20-38.30 mg/kg) than other
organochlorines i.e. heptachlor (<0.10-4.41 mg/kg), heptachlor epoxide (<0.09-4.46
mg/kg), aldrin (<0.08-4.34 mg/kg) and endrin (<0.13-4.59 mg/kg). The mean‘
concentration of endrin in male dugongs was found to be significantly higher than that in
the females. The mean concentration of aldrin in dugongs from the Andaman Sea
(1.42+£0.37 mg/kg) was significantly higher than dugongs from the Guif of Thailand
(0.8910.45 mg/kg). Concentrations of 2HCH, aldrin and endrin were found to be highest
in the heart, liver and kidney tissues of dugongs, whereas that for heptachlor epoxide
was found to be highest in the heart and lung than in the other organs. However, no
significant differences of 2.DDT concentrations were observed in all organs analyzed.

Concentrations of Hg, Cd, Zn, Pb, Cu and As in dolphin samples (n=13)
were in the ranges of 0.014-50.3, <0.01-106.21, 5.36-139.9, <0.01-0.19, 0.035-169.98
and <0.05-8.37 |lg/g wet weight, respectively. Comparisons were made among the
concentration levels of Hg, Cd, Zn, Pb, Cu and As in various organ tissues of dolphins. It
was found that the highest concentration of Hg, Cu and Zn in liver, Cd was in kidney, Pb
was found highest in the mammary gland and kidney, and As was found highest in the
spleen and blubber tissues. Comparison of heavy metal concentrations among dugong
and dolphin samples under investigation indicated that spotted dolphin (Stenella
attenuata) accumulated the highest concentration of Hg (5.1916.13 Llg/g) and Cd
(13.16£24.95 [\g/g) and were significantly higher than other species. Striped dolphin
(Stenella coeruleocalba) had the highest concentration of As (1.541+2.24 |lg/g) and was
significantly higher than other dolphin species. Dugongs showed the highest mean
concentration of Zn (55.43t136.76 Llg/g), Pb (0.21£1.09 Llg/g) and Cu (17.95161.9
g/g). Indo-Pacific hump-backed dolphin (Sousa chinensis) and long-beaked common
dolphin (Delphinus capensis) were the two dolphin species which accumulated the lowest

concentration of most metals while dugongs and finless porpoise (Neophocaena

phocaenoides) showed the lowest Hg concentration in their tissues.
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Concentrations of MBT DBT TBT and BTs found in dolphins ranged 9.3-
116.1, 2.0-588.3, <1-470.7 and 16.5-1152.0 Lig/kg wet weight, respectively. The lowest
concentration of BTs was found in the lung (166 Llg/kg) < heart < blubber < liver <
muscle < kidney (757 Llg/kg). It was found that dugongs accumulated higher
concentration of BTs (129111675 Llg/g) than dolphins. The difference was probably due
to the fact that dugongs generally inhabit shallow marine areas, hence are closer to the
pollution sources than dolphins. The lowest mean concentration of BTs was found in
finless porpoise (Neophocaena phocaenoides) (45.1128.8 Llg/g) < Indo-Pacific hump-
backed dolphin (Sousa chinensis) (46.0+58.6 Llg/g) < bottlenose dolphin (Tursiops
aduncus) (86.31149.0 L\g/g) < striped dolphin (Stenella coeruleoalba) (108.7199.0 Llg/g)
< spotted dolphin (Stenella atfenuata) (115.3190.9 Llg/g) < spinner dolphin (Stenella
longirostris) (152.0+122.7 L\g/g < long-beaked common dolphin (Delphinus capensis)
(279.11488.2 Llg/g).

The concentration ranges of organochlorine compounds found in dolphin
samples (n=13) were as follows: 2HCH (<0.20-1343.1 mg/kg ) 2DDT (<0.20-1439.6
mg/kg) heptachior (<0.10-27.95 mg/kg), heptachlor epoxide (<0.09-118.9 mg/kg), aldrin
(<0.08-175.6 mg/kg) and endrin (<0.13 - 39.53 mg/kg). In general, 2HCH and 2DDT
were higher in concentrations than other organochlorine compounds in all organs
analyzed. All organochlorines were found to be at the highest concentration in the
blubber. It was found that finless porpoise (Neophocaena phocaenoides) from the Gulf of
Thailand accumulated significantly higher mean concentrations of aldrin (21.46 mg/kg),
endrin (5.41mg/kg), heptachlor epoxide (12.09 mg/kg) and 2HCH (156.06 mg/kg) than
other doiphin species and dugongs. On the other hand, 2.DDT concentration in striped
dolphin (Stenella coeruleoalba) (483.73 mg/kg) and spinner dolphin (Stenella longirostris)

(408.97 fng/kg) from the Andaman Sea showed significantly higher concentration than
other dolphin species.and dugongs.





