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Studies on Muroto Deep Seawater—I. Environmental Pollutants
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Abstract

Muroto deep seawater is cold, pristine and rich in nutrients. Even though the deep
seawater of this area is used for various industrial purposes, no comprehensive study on the
levels of environmental pollutants is available at present. So, a study was undertaken on
the pollutants in the seawater off Muroto and Kochi Port. All the pollutants analyzed -
PCBs, HCB, CHLs, BTs, brominated and phenolic compounds existed at very low levels in all
the samples analyzed, and below detection limits, in many instances.
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Table—1 Concentrations (ng/f) of organochlorine compounds in seawater collected from off Muroto and Kochi

Port.
Sample Date (ymd) PCBs HCB trans-chlordane cis-chlordane  trans-nonachlor
SSW 970919 <0.040 <0.0050 0.0032 0.0038 0.0031
DSW (320 m) 970919 <0.040 <0.0050 <0.0030 <0.0030 <0.0015
DSW (344 m) 970919 <0.040 <0.0050 <0.0030 <0.0030 <0.0015
DSW (Mixed) 970919 <0.040 <0.0050 <0.0030 0.0031 <0.0015
Kochi Port 970919 0.38 <0.0050 0.093 0.13 0.06
Sample Date (ymd) cis-nonachlor  oxychlordane p,p-DDE p,p'-DDT p,p-DDD
SSW 970919 0.00099 <0.0020 <0.0040 0.0051 0.0026
DSW (320 m) 970919 <0.00030 <0.0020 <0.0040 0.0029 0.00074
DSW (344 m) 970919 0.00057 <0.0020 <0.0040 0.0025 0.00087
DSW (Mixed) 970919 0.00038 <0.0020 <0.0040 0.0028 0.0015
Kochi Port 970919 0.027 0.0079 <0.0040 0.021 0.031
Sample Date (ymd) a-HCH B-HCH y-HCH 6-HCH
SSW 970919 0.036 0.039 0.016 N.A.
DSW (320 m) 970919 0.061 0.071 0.018 N.A.
DSW (344 m) 970919 0.074 0.087 0.023 N.A.
DSW (Mixed) 970919 0.068 0.080 0.020 N.A.
Kochi Port 970919 0.058 0.100 0.030 N.A.
SSW 991213 <25 <25 <25 <25
DSW (320 m) 991213 <25 <25 <25 <25
DSW (344 m) 991213 <25 <25 <25 <25
Kochi Port 991213 <25 <25 <25 <25

SSW: Muroto surface seawater
DSW: Muroto deep seawater
N.A.: not analyzed
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Table —2 Concentrations (ng/f) of butyltin compounds in seawater collected from off

Muroto and Kochi Port.

Sample Date (ymd)
SSW 970919
SSW 991213
DSW (320 m) 970919
DSW (320 m) 991213
DSW (344 m) 970919
DSW (344 m) 991213
DSW (Mixed) 970919
Kochi Port (Front of the dock) 971105
Kochi Port (Front of the dock) 991213
Kochi Port (the wharf) 971105
Kochi Port (the estuary) 970919

SSW: Muroto surface seawater
DSW: Muroto deep seawater

MBT DBT TBT
<10 <4.0 <10
<5.0 <3.0 <1.0
<10 <4.0 <10
<5.0 <3.0 <1.0
<10 <4.0 <10
<5.0 <3.0 <1.0
<10 <4.0 <10

60 77 100
11 13 26
<10 14 11
<10 <4.0 <10

Table—3 Concentrations (ng/£) of volatile organic compounds and organophosphorus compounds in seawater

collected from off Muroto and Kochi Port.

Sample Date (ymd) Chloroform Dibromochloromethane ~ Bromodichloromethane Bromoform
SSw 971104 <1.0 <1.0 <1.0 <1.0
DSW (320 m) 970919 <1.0 <1.0 <1.0 <1.0
DSW (344 m) 970919 <1.0 <1.0 <1.0 <1.0
Kochi Port 970919 <1.0 <1.0 <1.0 <1.0
Sample Date (ymd) Trichloroethylene Tetrachloroethylene  Dichloromethane Ce;fbon tetrachloride
SSW 971104 <1.0 <0.50 <2.0 <0.50
DSW (320 m) 970919 <1.0 <0.50 <2.0 <0.50
DSW (344 m) 970919 <1.0 <0.50 <2.0 <0.50
Kochi Port 970919 <1.0 <0.50 <2.0 <0.50
Sample Date (ymd) 1,2-Dichloroethane 1,1-Dichloroethane cis-1,2-Dichloroethane 1,1,1-Trichloroethane
SSW 971104 <2.0 <1.0 <1.0 <0.50
DSW (320 m) 970919 <2.0 <1.0 <1.0 <0.50
DSW (344 m) 970919 <2.0 <1.0 <1.0 <0.50
Kochi Port 970919 <2.0 <1.0 <1.0 <0.50
Sample Date (ymd) 1,1,2-Trichloroethane Benzene 1,1,2-Trichloroethane  Organophosrus*
SSW 971104 <20 <1.0 <1.0 <100
DSW (320 m) 970919 <2.0 <1.0 <1.0 <100
DSW (344 m) 970919 <20 <1.0 <1.0 <100
Kochi Port 970919 <2.0 <1.0 <1.0 <100

* Parathion, Methylparathion, Methyldimethone, EPN only
SSW : Muroto surface seawater
DSW: Muroto deep seawater



68 fBE MBI "5-1R

wic 7 F v R LA D HriER%Z Table—2 i<
T4, chooWHER, TEIRBLUIIEIL2
Atk L ERmOFERBKE L URBKOVWT N
LRHPBRALUTOBTH > 7. —FH, @AEORRE
KD—#m s TBT (M) TFVRAR) 2R LDHLE
43 7 F Lz Xeassib s hle, EEKhOH
2 Z2OEBMICOVTIE, HESOBMENS D
(HR S 2001). HE >3, FHr-EENAEKR X
Sy 27 AR L, RIETRM#EE MBT (£/
7F 12 Z) T05ng/l, DBT (Y7 FIVRX)
< 17ng/8, TBT T 0.038ng/f & IKRE DR
% A[Hgic L7 (Tao & 1999). SEIOFHR XD
AEEETE, REBRUTOMTH -2, HE

Bes0 @&EF-@8 BN

51 &% EEB/KD TBT BE 1345 0.014 ng/4,
FKBKTEY 0276 ng/L & 20 fEEHRTH L ILK
FEORBKEFBLALVOEREAB LTV S L]
HELTWAE,

BRUERILEM LB VLAY ODTERIE
Table—3 IZ/RY. ThoOWHEIR, 7TEIAB
LT 11 BB LAHEERL 7205, LWFROR
BT ORUEBRUTOBETH - 72, ook
BoOHHriER 1, Table—4 ZRT. Ihs0YE
E, 9F 1 BB LU 12 Atk LA LAY, &
Bks LUOEFRMERBKOBE VTN ORHERR
DTofETh->7:. SEETIE 1 BiIciKL LR
BhSER7 2/ =V AD0.02ng/L DEETHR

Table—4 Concentrations (ng/¥£) of alkylphenol, bisphenol-A, benzo [a] pyrene and phthalates in seawater col-

lected from off Muroto and Kochi Port.

Sample Date (ymd) 4-t- 4-n- 4-n- 4-n- 4-t- 4-n-
Butylphenol Benzylphenol Hexylphenol Heptylphenol Octylphenol  Octylphenol
SSW 991213 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
DSW (320 m) 990111 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
DSW (320 m) 991213 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
DSW (344 m) 990111 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
DSW (344 m) 991213 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Kochi Port 990111 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Kochi Port 991213 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Sample Date (ymd) Nonylphenol Bisphenol-A Styrene Dimer-styrene  Trimer-styrene benzo [a] pyrene
SSW 991213 <0.1 <0.01 <0.01 <0.01 <0.01 <0.01
DSW (320 m) 990111 <0.1 <0.01 <0.01 <0.01 <0.01 <0.01
DSW (320 m) 991213 <0.1 <0.01 <0.01 <0.01 <0.01 <0.01
DSW (344 m) 990111 <0.1 <0.01 <0.01 <0.01 <0.01 <0.01
DSW (344 m) 991213 <0.1 <0.01 <0.01 <0.01 <0.01 <0.01
Kochi Port 990111 <0.1 0.02 <0.01 <0.01 <0.01 <0.01
Kochi Port 991213 <0.1 <0.01 <0.01 <0.01 <0.01 <0.01
Sample Date (ymd) Diethylphthalate iso-Dipropylphthalate n-Dipropylphthalate iso-Dibutylphthalate n-Dibutylphtalate Dipentylphthalate
SSW 991213 <0.2 <0.2 <0.2 <0.2 <0.5 <0.2
DSW (320 m) 990111 <0.2 <0.2 <0.2 <0.2 <0.5 <0.2
DSW (320 m) 991213 <0.2 <0.2 <0.2 <0.2 <0.5 <0.2
DSW (344 m) 990111 <0.2 <0.2 <0.2 <0.2 <0.5 <0.2
DSW (344 m) 991213 <0.2 <0.2 <0.2 <0.2 <0.5 <0.2
Kochi Port 990111 <0.2 <0.2 <0.2 <0.2 <0.5 <0.2
Kochi Port 991213 <0.2 <0.2 <0.2 <0.2 <0.5 <0.2
Sample Date (ymd) Dihexylphthalate DEHP (di (2-ethylhexyl) phthalate) Dicyclohexylphthalate  Butylbenzylphthalate
SSW 991213 <0.2 <0.5 <0.2 <0.2
DSW (320 m) 990111 <0.2 <0.5 <0.2 <0.2
DSW (320 m) 991213 <0.2 <0.5 <0.2 <0.2
DSW (344 m) 990111 <0.2 <0.5 <0.2 <0.2
DSW (344 m) 991213 <0.2 <0.5 <0.2 <0.2
Kochi Port 990111 <0.2 <0.b <0.2 <0.2
Kochi Port 991213 <0.2 <0.5 <0.2 <0.2

SSW: Muroto surface seawater
DSW: Muroto deep seawater
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