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% X FE B: OCCURRENCE OF ORGANOCHLORINE PESTICIDES (OCPs) IN THE AQUATIC ENVIRONMENT OF OKINAWA
ISLAND, JAPAN
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‘Water quality in aquatic and coastal areas is changing in response to rapidly increasing use of chemical organic substances such as pesticides
and herbicides. Coastal coral reefs, like marine coastal ecosysiems are increasingly exposed to growing loads of these organic .substances
from the land, Terrestrial ranoff is therefore a growing concem for most nations endowed with coral reefs including Okinawa Island. This
study evaluatés the current status of contamination with Organochlorine pesticides (OCPs) in water, sediments, representative biota and air
samples collected in Okinawa Island. The possible eco-toxicological effects of Organochlorine pesticides on marine life including corals are
also discussed. The Aja River, Asato River, Houtoku River, Kokuba River and Okukubi River were selected for wates, sediments and biota
sampling and the campus-of the University of the Ryukyus for air sampling. As stated in Chapter Three the detected pesticide compounds in
.the river water were Aldrin,a8,8,y-BHC, Dieldrin, Heptachlor epoxide (isomer B) and Methoxychlor. The highest concentration of
Organochlorine pesticides weré 101.2 ngL™! (Aldrin) (Oku); 84.9 ngL” (a-BHC) (As); 62.6 ngL” (B-BHC) (Aj); 50.0 ngL™ (8-BHC) (Ko),
53.4 ngL™ (y-BHC) (As); 178.7 ngL”’ (Dieldrin) (Oku); 38.0 ngL”’ (I-_Iepmchlor epoxide) (Xo) and 39.0 ngL™? (Methoxychlor) (Oku). It was
suggested that the possible sources of these compounds may have come from the runoffs near residential areas (Aja, Asato, and Houtoku),
commercial and naval ports (Kokuba) or agricultural activities (Okukubi). Some concentrations of the toxic organic compounds found in this
study aré, likely pose a threat to the health of marine organisms such as mellusks and possibly corals. In the surface sediments, the detected
compounds were Aldrin,o,f8,8,y-BHC, Dieldrin, and Methoxychlor as described in Chapter Four. The OCPs concentration of the surface
sediments for the selected rivers ranged from ND-112.6 ngg” (dry weight). The highest concentration of Organochlorine pesticides were
112.6 ngg” (dry weight) (Dieldrin) (Oku); 385.4 ngg? (dry wei ght) (Aldrin) (Oku); 81.3 ngg” (dry weight) (-BHC) (Asato); 66.2 ngg” (dry
weight) (B-BHC) (Aja); 47.8 ngg™ (dry weight) (y-BHC) (Asato); 52.0 ngg™? (dr.y weight) (5-BHC) (Ko); 4.8 nge™ (dry weight) (Heptachior
epoxide) (Asato), 69.4 ngg” (dry weight) (Methoxychlar) (Oku). The Organochlorine pesticide residues were detected due to re-adsorption
in sediments. The possible sources of these OCP compounds are still unknown but. they may be come from similar sources as water. The
detected compounds in biota samples (tilapia and oysters) which were Aldrin, o,8,y-BHC, Endrin and Dieldrin as elucidated in Chapler Five.
The concentrations of Organochlorine pesticides ranged from ND-34.1 ngg” (Dieldrin) (Okukubi River), ND-15.3 ngg™ (Aldrin) (Kokuba
River), ND-25.6 ngg” (a-BHC) (Kokuba River), ND-3,70 ngg (8-BHC) (Kokuba River) and ND-3.20 ngg™! (Endrin) (Okukubi River). Due
10 previous agricultural applications, residential discharge and difficulty of degradation, there still exists a variety of OCPs residues in fish
and aquatic invertebrates such as oysters, Chapter Six, revealed the detection of Organochlorine pesticides such as cis-Chlordane,
trans-Chlordane, Endosulfan 11 and Heptachlor in air samples, The OCPs concentration ranged from ND- 4,67 pg/m® (cis-Chlordanc) (Week
3), ND-0,66 pg/m’ (trans-Chlordane) (Week 2), ND-0.56 pg/m’ (Endosulfan 1f) (Week 1) and ND-0.36 pg/m® (Heptachior) (Week 1). The
concentrations of OCPs detected are very low compared to the study done by Primbs, 2004 in the northern part of Okinawa. It is clear that
OCPs detected in the northern part comes from the Jong range atmospheric transport from other regions. The level of OCPs are generally
below the threshold level (100 ngL”) set by the WHO and Japanese Ministry of Environment, however some sites showed the concentration
detected were higher than the permissible level setf by the WHO and Japanese Ministry of Environment espccinl'ly for the cases of Dieldrin
(178.7 ngL™") (water); (112.6 ngg™) (sediments) and Aldrin (101.2 ngL™") (water). Overall, this study shows that the aquatic ecosysiems
around the Okinawa Island are contaminated by toxic organic contaminants (OCPs) which may pose a risk to the health of marine life.
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