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Manila Bay, one of the Philippines' traditional fishing grounds, is located in the northwestern
coast with an area of approximately 1,352 square kilometer and a coastline of 190 kilometer. Aquaculture
activities in the Bay include the production of milkfish, Tilapia, prawns, oyster and mussel. However,
tributaries to the Bay bring domestic sewage, solid wastes and agricultural and other chemicals from
inland and aquaculture activities.

Sediment borne pesticides are the major route of transport of pesticides in the marine
environment and benthic dwellers, filter feeders and the flora/fauna closely associated with the sediments
could greatly be affected. This paper focuses on the monitoring of organochlorine pesticides in sediments
collected from the mouth of rivers draining to Manila Bay and relate to the contribution of inland
activities to the overall pollution of the Bay. Sediments from 14-25 tributaries (Figure 1) were collected
in 1996 to 1998 and analyzed for the presence of HCB, aldrin, dieldrin, lindane, DDT, DDE, DDD,
endosulfan I, endosulfan II and endosulfan sulfate using GLC-ECD.

DDE (0.3-8.9 ng/g), DDT (<0.5-0.8 ng/g), dieldrin (<0.2-1.4 ng/g), aldrin (<0.4 ng/g) and lindane
(<0.4-1.3 ng/g) were detected in decreasing order of frequency during the end of the rainy season
(December 1996) (Table 1). Only DDE (0.1 -0.4 ng/g) was detected during the start of the rainy season
(June 1997) in 9 out of 22 rivers sampled. Aldrin (<0.4-11.3 ng/g), DDE (<0.4- 18.4 ng/g), HCB (<0.2-
2.2 ng/g), DDD (<4.0-14.4 ng/g), lindane (<0.4-6.4 ng/g) and dieldrin (<0.2-0.5 ng/g) were detected in
decreasing order during the middle of the rainy season (September 1997). Likewise, aldrin (<0.4-2.1),
HCB (<0.2-1.2), DDD (<0.4-8.9) and lindane (<0.4-0.6) all in ng/g were detected in decreasing order of
frequency during the end of the rainy season of January 1998. Aldrin (<0.4-3.6), DDE (<0.4-2.1), HCB
(<0.2-0.3), lindane (<0.4-2.1) and endosulfan sulfate (<0.2-2.1) were detected during the dry season of
May 1998.

The highest concentration of organochlorine pesticides in sediments (1996-1998) were detected
in the mid wet season sampling of September 1997 except for dieldrin. The highest frequency of
detection was also detected during the same time. This suggests that the possible source could be inland
and brought about by the rains and into the Bay through its tributaries. Relatively DDT/DDE/DDD were
detected in greater frequency in December 1996 and September 1997 sampling which corresponds to the
end and mid wet season sampling, respectively (Table I). HCB and aldrin were mostly detected in
September 1997 and January 1998 sampling, mid and end of wet season, respectively (Table II).
Lindane was detected in 4 rivers and endosulfan sulfate in 7 rivers out of 23 rivers sampled in the middle
of the wet season 1997. Only lindane is currently used in agriculture and is recommended for major
crops like rice, sugarcane, pineapple and mango whereas endosulfan is restricted to institutional use
only.

This study confirms the persistence and possible transport of organochlorine pesticides into the
Manila via its tributaries. Although DDT has been banned for agricultural and for health uses, the
detection of DDT and its metabolites indicate persistence and new sources which could means possible
back door entry of this pesticide. Endosulfan is currently restricted for institutional use only, aldrin used
to be used for termite proofing but is currently not marketed in the Philippines and lindane although
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available and recommended for a number of crops is not widely used. These organochlorine pesticides
are still detected in the sediments collected in Manila Bay. However, both the Pampanga/Madamo river
and the Angat/Tibaguin river which goes through rice fields from the mountains of Northern Luzon do
not carry significantly higher pesticide residues in the sediments than other tributaries.
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