7

]

( Menasveta and Sawangwong, 1977 )

and Wattayakorn (187'0
7 '

1 *
?
?
7
?
?
7 7

‘ ' Hungspreugs
? * ?

?

Uy u V<
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I 9

( Bryan, 973 ; Anderson, 1977 ; Palmer and Rand, 1977 T 0kazaki
1976 ; Segar, 1971 ; Bryan et al., 1977 and Boyde , 1977 )

mi !h ( Butler et al.,

1977 ) a
filter - feeder

L. 7 '
2 1] |
1

3.
71
1 I ?

I Il | |
| ?.

7 I



1
[ ?
y
I
I 1d 1 V4 17U < ) 1 (
?
3 ( Embryonic stage ) ( Laval stage
or Embryonic Plankton stage ) ( Spat stage ) ( ,
2505 ) ?
. Crassostrea vitrefacata Showerhé ( , 2505 )
. G. commercialis Iredale & Roughly ( , 2515 )
| 3 C.
lugubris Sowerby, c. belchéri Sowerby . cucullata Born {
2515 )
1 | , 2521 )

*|

. £. commercialis Iredale & Roughly ?



| .o lugubris

Sowerhy b ol ' ’
2
?
Aol r 1 Vo * I
. 5
I
1 v tov

( Dyrssen et al., 1970 )

Klein and Goldberg ( 1970 )

Chou et al. ( 1973 ) I

Goldberg ( 1975 ) ( suspended
rid ) Rhine Madden 1970
1958 - 1980 28 %

( hiss, 1975 ) Chew and Patterson



0.07 lead alkyls
A ? 0.01 - 0.02 /lglkyg
Chester and Stoner ( 1974) ? Lo ; ?

Riley and Taylor ( 1972 ) ; Chester and Stoner
(1974 ) ; Alhests et al. ( 1975 ) ; Frache et al. ( 1976 ) ; Bernhard

(1978 ) ? !
? I 1
( Frache, 1976 ; Bernhard, 1978 ) ?
4 5
? Hungspreugs
and W attayakorn ( 1978 ) ! 3

Kenasveta and Sawangwong ( 1977 )

?1



hydroxide, sulfate, chloride nitrate
( Donald, 1972 )

Batley and Florence ( 1976 )
membrane filter

0.45 UM
( 1 )
raj
| Clhloro complex ;| Chloro ?arbonate cJompIex
, I | 3 dlh_yd.roxly c,om]plex o ?-
I 24 %
6 - 40 % ( Foster and Morris, 1971 )
Johnson ( 1964 )
chelation I o /! ) hydrous
metal oxide hydrous metal oxide
( Lee, 1975 ) pH )
Anderson and Brower ( 1978 )
Fox pH 8.2 ]
, r
Burton ( 1976 ) pH 7 HCO 0 2+

lon pair CuCO® I HCO” Cl”



! 60 % Cu2+
I Cuci+ ' ' s02- oh" f .
o : e o (oh)2 ol
pH Cu2+ | 1 complex ) Cuco°
Cu (Cll)g f liumic material
Mantoura, Dickson and Riley (. 1978 ) b
90 complex humic material
complex humic material 10 % complex
? humic material
90 % complex  Ca2+ Mg2+
7] e
complex humic m dTerial 1 35 %

( Batley, 1976 )
! Steeman - Nielson and Viium - Anderson ( 1970 )

Methyl mercury ( Dyrssen et al.1 1970 )



' ( De Groot et al., 1976 )

!
( Goldberg, 1975 )
]

Chow et al. ( 1973 )

( Goldberg, 975 )
Talcematsu ( 1978 )
34 - 68 %
30 %

- 20
' Cowet al. ( 1973 )



2 {r 5 A
, fl 1940
25 lead alkyls
m , mm
4 11 0l a* 1
1,000-, 300, 900 3,000 /lglg ( Mackey

and Leatherland, 1976 )

oxidizing environment
reducing environment
oxidizing environment
! reducing environment ! !
!
((interstitial water ) ( De Groot,
Salomons and Allersma, 1976 )



10

Vv
( Riley and Segar, 1970 )
! ?
15 A . i 4500
1400 ( Noddack and Noddack,
1940 ) |? ] 7

diatom ; Phoeodactylum tricornutum
( Davis, 1977 )
polychaete ; Heroin diversicolor

Bryan and Htunmerstone ( 1973 ) Polychaete
I I I
2
*
) m
( Bryan, Potts and Forster, 1977 )  Young ( 1975 )
Litlorina ohtuhata ] seaweed ; Fucus
serratus Stewart and Schulz - Baldes ( 1967 )
Haliotis I ?
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( Palmer and Rand, 1977 ) 5 -
( Bryan, 1973 Bryan, Potts and Foster, 1977 )

1 Haliotis '
Separ,
Collins and Riley ( 1971 ) ] ! Pecten maximus
Modiolus modiolus !
Anderson ( 1977 ) ’
{ (
N Cd <1 Cu < Ph < Zn
lift !
|
Anderson and Brower ( 1978 ) ' ( Cray fish )
Brook and liumsey (1973 ) ]
| m
Boyden ( 1974 )
1 1 limpet ; Patella valgata 1V *
Haliotis 1,
]
Boyden ( 1977 )
! I Mytilus edulis

M. edulis ]



A limpet

( Koli et al., 1978 )
?

( Bryan, 1973 )

Mytilus edulis

pH

Complexing agent

. Patella valgata
wp o ?
( Cray fish )

( Anderson and Brower, 1978 )

1 B J J u ot

777 ' : ( giffusion )

N |

Scallops
Galtsoff ( 1964 )

Pentreath ( 1973 )

I



—_
3

0.1 - 100 jzssi ( Nomiyama, 1976 )
i& ? 135 m
( Looket, 1957 )

( liai— itai ) A .. 1967 . .1973

1 125 it 44
( Environment Agency, Japan, 1974 )

Mollusca * Haemocyanin
( Scott and Major, 1972 )

1 ' Harvey ( 1960 )
I 1.00Jig/g #

THifl

Crustacea utir

( Soliman, 19049 )

13
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Okazaki ( 1976 Y Tm o6.hr,
Crassostrea gigaa 0.56
./ 7 I *
" Odibe and Oty (1062 ) | OFA 0.10
0.I§)ug/g v | . g|g:;\s/
? ! 100 mg ¥
( queper, 1969 ) * 9
7 i ?
S I . .
’ ? 5 - TAie/*

( Portmann, 1970 )

1101
yuglg ( Ruivo, 1970 ) ?
’ \
( Anderson and Brower, 1978 )
Crandall and Goodnight (1962 ) ' 0.15/ =11
common guppy ?
A ? ( American Oyster ) |

¢. virginica LC s0 2.20 - 3.60 A¥/1 ( Calabress
et al., 1973 ) '



( Senai et al., 975 )

« ( Hueper, 1969 )

«
0.4 mgll ’
@ I
1968 ) LC 50
; C. virginicn,
«
;, Mo gairdncri

( lethal )

«

«

«

Stickleback
10

«

| H9174&7

15

lJ! N 3 I

1- 10 mgll
?

10jagrg ( Portmann,
( American Oyster )

0.31 mg/l ( Calabress et al., 1973 )

Lloyd ( 1960 )

( Portmann, 1970 )

Jones ( 1064 ) !
40jag/e
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(1, 2520 )

DOT ( 1,1, - Trichloro - 2, 2- bis f P - chlorophenyl] - ethane

dichlorodiphenyl trichloroethane ) Chlorinated
hydrocarhbon .. 1874 othmar Zeidler
.. 1939 Paul Muller '
ifl ( O Brien, 1967 )
)
.. 1970 72,000  ( Higgins

and Burns 1 1975 )

! Chlori-

nated hydrocarhon
( microbial processes )

1. Microbial lech]orination Chlorine ]!
A trichloromcthyl group ()
microorganism I ( Risebrough et al. 1 1970 ) |P
if 2

2. Co - metabolism !
i 1l

Aerobactcr acrogens Hydrogenomonas sp.



17

. 1969

il P - chlorophenylacetic acid fluid media
Ce —metabolism ( Higgins and Burns, 1975 ) 3
] half - life Pjp7- DDT medium
Pjp7- DDT
] -] pIP"- DDT
residence half - life p.p~.- DOT
10 ! p,p - DDT ( Risebrough et al., 1970 )
. 1960
|
. 1960 Rachel Carson 1 Silent Spring
li 1
J
( Boughey, 1975 )
2493 ' (
2515 ) !
H m
( PCB )

polychlorinated hiphenyl

Chlorinated hydrocarbon



? [ "Aroclor™ |
Corporation  vraifl o :
60 % ? 4
polychlorinated biphenyl 12
? Aroclor 1254
1 biphenyl ? ? by
v 1l co

dielectric constant

( plasticising ability ) ,
vivh ( capacitor )

hydraulic fluid hydraulic
f
( sealant )
?

38,000 " Commoner ( 1973 )

1 75.000
!’ )

m

enzyme

18

1 Monsanto Chemical
? ? 40 -
2
2 ?

polychlorinated

. 1930

2
1 A

dielectric fluid
( transformer ) ,

V? ( Gcldberg, 1975 )

. 1970 !

M 3

. 1966 ( Olsson et al., 1972 )

( Bougheyl 1975 )
. 1968
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0.5-2 f

N, 2
T 0 ( Goldberg, 1975 )

Huschenbeth and Harms I,

.. 1974 f (2519 ) Menasveta and
Cheevaparanapiwat ( 1979 )

" 1 %) :
|
( Risebrough
et al., 1968 ) !
Ohio ! . . 1965 187 ng/l
Great Britain . . 1966 - 1967
80 ngll Hawaii ! .. 1970 - 1971 5 ng/l

( Gold! civ;, 1975 )

Chlorinated Pydrocarbon 1 1« . | ¥ A

I I , i

( Khamet al., 1976 )
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( Osterroht, 1977 ) 721 ?

? 1 1 ![[ 1]
? 1
? IDOE ( 1972 ) ?
, it
? ?
1 ? 7 1 1?
' ( Reinert, 1970 ; Kpekata,
1975 ) i ? '
( Addison et al., 1973 ) ?

71
( Nadeau and Davis, 1976 ; Addison, 1976 )
1°0.0085 joel g
.7 1 0.41 /1g/g

3- 8/ - herring gull '

N i} : 3,177 .1 ( Boughey, 1975 ) x
? ( Wong

and Kaiser, 1975 )



fil 2 ' 7

( Higgins and Burns, 1975 ) ]
( Osterroht, 1977 )
* ! - [ Co B I

( Wong and Kaiser, 1975 )

f
Huschenboth and Harms ( 1974 ) ]
0.006 - 0.407 yuglg 0.01 -0.103
Jdglg I ( 2019 ) "
I 001 - 0.205 yuglg 0.005 - 0.205 YUQ/g
Hungspreugs and ;attayakorn ( 197sa )
0.019 - 0.112 yuglg " Menasveta and

Cheevaparanapiwat ( 1979 )

I 0.022 - 0.089 yuglg
1 0.032 - 0.042 jaglg !

0.002 - o.019 yug/g 0.002 - 0.040

yuglg
1 1o '
]
( Harding, 1976 )
( Keil et al., 1971 ; Wisher et al., 1973 ) Kosser et al., ( 1972 )
25 yug/l ? I diatom ; Thalassiosira

pseudonanu 10 jag/l

? 100 yug/l
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25 jagll V 1 aphnia masna Strauss
A 50 % 19.0/is/1
' 0.30 050 9 /1

1 2 ( Maki and Johnson, 1975 )
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