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Marine mammals have long-term life and occupy the highest ecological niche in the marine
ecosystem. Thus, higher concentration of hazardous chemicals are expected in marine mamals. In
the present study, we review contamination of organochlorine compounds (DDTs, PCBs, HCHs,
etc.), heavy metals (Hg, Cd. Pb, etc.) and butyltin (TBT, DBT and MBT) in marine mammals
collected from the western North Pacific, and discuss the worldwide contamination of these
chemicals.

As organochlorine compounds were liposoluble, more than 90% of the total burden in whole
body was accumulated in blubber of the animals. Concentration of organochlorine compounds in the
striped dolphin was about one million times as much as that in surface waters. Organochlorine
compounds of adult males were higher than those of adult females, which eliminated these chemicals
through lactation and parturition. Elimination rate of DDTs, PCBs and HCHs in adult females of the
striped dolphin were estimated to be 91%, 88% and 72% in lactation and 4.2%, 3.8% and 6.3% in
parturition, respectively. Higher concentration of DDTs was found in the animals from the tropical
waters, and could be attributed to the current usage of DDT in the tropics and less movable nature of
this compound via long-range atomospheric transport. On the other hand, higher concentration of
HCHs was found in the animals from cold and temperate waters. This phenomenon might be
reflective of atmospheric transport of HCHs from the tropical source to the northern sink. A similar
pattern was also observed in PCBs, probably indicating the ongoing discharge of this compound
from mid-latitude as well as that in tropical region. Concentrations of DDE and testosterone in adult
male Dall's porpoises showed negative relationship, suggesting that higher DDE level could cause an
imbalance of sex hormones and subsequent reproductive abnormalities in wild.

Concentrations of Fe, Mn, Cu and Hg showed the highest in liver, while those of Zn and Ni,
Pb, and Cd were the highest in skin, bone and kidney, respectively. A positive correlation of metals
with age was found in muscular Fe, Pb, Ni, Cd and Hg levels, in hepatic Pb, Ni, Cd and Hg levels,
and in renal Hg level, while in hepatic Mn, Zn and Cu levels and renal Mn and Cu levels a negative
correlation with age was found. Concentrations of Hg and Cd in the striped dolphin from Japanese
waters were one million times as much as that in surface waters as well those of organochlorine
compounds. In the striped dolphin, 50-70% of T-Hg and 80-90% of Me-Hg in whole body were
accumulated in muscle. In the young animals of 9 years or less, Me-Hg occupied 70-100% of T-Hg,
while in the older animals the ratio of Me-Hg to T-Hg decreased up to 20% with age. Concentration
of Hg in fetus was very low. Transplacental transfer of Hg from the mother to her fetus was
estimated at about 1%. Most (96%) of Hg in milk was composed of Me-Hg. Higher correlation
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coefficient (more than 0.9) was found between Hg and Se concentration in spleen, muscle and liver,
suggesting that Se has a protective effect against the toxic action of Hg. Relationship between
concentrations of Cd in liver and kidney was almost linear until 20 ppm in liver, where Cd level in
kidney remained stationary while Cd level in liver continued to increase. This suggests that Cd
concentration exceeding 20 ppm in liver might suffer disease for marine mammals such as kidney
failure syndrome for humans.

Butyltin compounds (BTs) including tributyltin (TBT), dibutyltin (DBT), and monobutyltin
(MBT). Butyltin concentrations in liver were determined in the marine mammals and showed higher
level in the animals inhabiting coastal waters than those inhabiting pelagic waters. Higher
concentration of BTs was found in the animals from the waters of developed countries compared with
those from developing ones. More serious BTs contamination was found in the waters of the
developed countries compared with developing ones at present. The estimated concentration ratio of
BTs in liver of killer whale fetus to its mother was relatively low (0.015), indicative that
transplacental transfer of BTs from the mother to her fetus was a deal less. Among the BT
breakdown products, DBT was predominant in most of the liver samples analyzed, followed by TBT
and MBT.

At present human beings face severe global environmental problem of marine pollution, we
need to study systematically on monitoring marine pollution of these hazardous chemicals. We
propose the establishment of an international research network for marine pollution and an
international specimen bank for marine specimens.
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