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Variations of Organochlorine Concentrations in Blue Mussels Associated
with Season, Size and Vertical Habitat
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Live speciments of the blue mussel Mytilus galloprovincialis were collected from the southwestern coastal
region of Tokyo Bay and examined for seasonal, size-dependent and spatial variations in the concentrations of or-
ganochlorine compounds (OCs) such as PCBs (polychlorinated biphenyls), DDTs (DDT and its metabolites),
CHLs (chlordane and related compounds), HCHs (hexachlorocyclohexane isomers) and HCB (hexachloroben-
zene). Seasonal variations in OCs concentrations (fat weight base) appeared to reflect the levels in an ambient

water rather than seasonal physiological changes of mussels. Neither shell size nor vertical habitation of mussels

resulted in significant differences in their concentrations (fat weight base). These results suggest that the variable
factors examined did not significantly affect the availability and suitability of mussels as bioindicators for monitor-

ing of contamination with OCs.
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Fig. 1. Map showing the sampling location for blue mus-
sels.
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Fig. 2. Sambling sites (upper, middle and lower) of blue
mussels in relation to the tidal height.
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Table 1. Sampling seasons of native blue mussels collect-
ed from Johgashima, Tokyo Bay

Tidal g, o Seasons in 1998-1999
height July September November March
Upper Large O
Small O
Middle Large O O O o
Small O O @) O
Lower Large O
Small O

* Large =45 mm, Small <45 mm in shell length.
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OCs (PCBs, DDTs, CHLs) OEHEEE (RIFE4D)
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Table 2. Biometries of native blue mussels collected from Johgashima, Tokyo Bay

Sampling date Tidal height Size* Fat % N Shell length (mm) Soft tissue weight (g)

July 1998 Upper Large 1.9 8 50.5(47.1-55.7) 3.6(2.1-5.7)
Small 2.2 50 36.3(30.3-44.1) 1.7(0.7-2.7)
Middle Large 2.2 49 56.1(46.2-71.3) 4.8(2.8-8.8)
Small 2.1 48 37.0(30.8-44.2) 1.6(0.9-2.5)

Lower Large 2.0 29 58.2(46.5-77.7) 5.6(2.8-11.4)
Small 2.3 18 31.8(19.2-44.9) 1.1(0.2-2.7)

September 1998 Middle Large 2.3 40 61.9(50.8-76.6) 6.2(2.8-10.1)
Small 2.0 49 40.5(32.0-45.3) 2.0(1.2-3.0)
November 1998 Middle Large 24 13 51.2(45.7-62.7) 4.5(3.0-8.4)
Small 1.9 28 40.9(36.6-44.8) 2.4(1.4-3.4)
March 1999 Middle Large 1.5 27 54.2(47.0-66.8) 3.2(1.7-6.0)
Small 1.6 50 39.1(30.7-44.9) 1.3(0.7-2.5)

* Large >45 mm, Small <45 mm in shell length Figures in parentheses in dicate the range.
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Table 3. Concentrations of organochlorines (ng/g fat wt) in native blue mussels collected from Johgashima, Tokyo Bay

Sampling date Tidal height Size* Fat % PCBs DDTs CHLs HCHs HCB
July 1998 Upper Large 1.9 1200 190 240 6.5 <1.6
Small 2.2, 1400 250 300 7.5 2.1

Middle Large 2.2 1300 210 250 8.7 2.8

Small 2.1 1400 210 260 7.3 24

Lower Large 2.0 1300 200 230 7.4 2.8

Small 2.3 1300 220 260 9.4 2.4

September 1998 Middle Large 2.3 1500 200 230 9.4 2.1
Small 2.0 1300 180 200 10 1.7

November 1998 Middle Large 2.4 1300 190 230 8.8 <1.9
Small 1.9 1300 170 200 5.4 <1.9

March 1999 Middle Large 1.5 1100 200 200 11 <19
Small 1.6 1100 210 220 9.7 <1.9

* Large >45 mm, Small <45 mm in shell length.
DDTs: sum of p, p'~-DDT, p, p’~-DDE and p, p'-DDD.

CHLs: sum of #rans—chlordane, cis~chlordane, frans—nonachlor, cis—nonachlor and oxychlordane.

HCHs: sum of o~HCH, g~-HCH and y»-HCH.
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Fig. 3. Seasonal variation of organochlorine concentrations and fat contents in blue mussels collected from the middle of tidal

height.

Table 4. Ratios of organochlorine concentrations and fat
contents in small to large size mussels

Ratio (small/large*)

Sampling Tidal

date height ' pat 9% PCBs DDTs CHLs

July, 1998 Upper 1.16 1.17 1.32 1.25
Middle 095 1.08 1.00 1.04

Lower 1.15 1.00 1.10 1.13

September, 1998 Middle 0.87 0.87 0.90 0.87
November, 1998 Middle 0.79 1.00 0.89  0.87
March, 1999 Middle 1.07 1.00 1.05 1.10

* Large =45 mm, Small <45 mm in shell length.
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