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Table 28

- Polycyclic aromatic hydrocarbons in Mytilus trossulus (ng/kg wet weight).

Investigator: Dr. Seiichi Uno

Site

Analyte

Naphthalene
1-Methynaphthalene
2-Methynaphthalene
Biphenyl
Acenaphthylene
Dimethylnaphthalene
Acenaphthene
Fluorene
Dibenzothiophene
Phenanthrene
Anthracene
Dimethyldibenzothiophene
Fluoranthene

Pyrene
1,2-Benzoanthracene
Chrysene
Benzo(b)fluorancene
Benzo(k)fluorancene
Benzo(a)pyrene
Indeno(1,2,3-cd)pyrene
Dibenz(a,h)anthracene
Benzo(g,h,I)perylene

I

2.84
6.27
6.45
3.25
0.40
0.13
1.78
1.34
1.21
12.67
1.27
1.09
30.90
15.15
3.97
9.11
1.40
2.28
0.21
0.00
0.00
0.00

12

3.30
6.82
6.74
3.62
0.38
0.17
222
1.26
1.48
13.17
1.22
0.14

IBA

4.12
6.66
6.49
3.37
0.60
0.00
2.13
1.29
1.76

I3B

2.84
8.10
8.01
4.22
0.52
0.08
243
1.42
1.68

16.69 11.18

2.03
0.63

1.03
0.56

24.22 35.99 12.63
13.69 23.39

3.34
7.35
1.58
2.15
0.19
0.00
0.33
0.57

6.75
16.59
6.76
2.19
0.20
0.02
0.86
0.95

9.65
1.49
3.69
1.27
242
0.22
0.00
1.68
0.97

I3C

4.60
8.95
8.86
4.51
0.43
1.69
3.63
1.58
1.89
19.13
1.94
0.51
32.92
18.97
3.07
9.05
3.34
2.69
0.24
0.00
2.72
1.08

The method used by Dr. Uno includes supercritical fluid extraction using CO2 and

1% methanol with a florisil clean up. Samples were analyzed by Gas

Chromatography /Mass Spectometry.

14

3.89
13.38
10.83

4.72

1.51

0.53

3.55

1.58

2.74
34.56

3.20

1.98
80.52
46.02

8.18
19.17

6.72

2.70

0.24

0.37

3.55

1.74

I5B

3.18
9.03
9.60
4.64
0.23
0.12
1.99
1.64
0.53
2.48
0.21
0.24
4.75
2.86
0.58
2.34
0.37
2.80
0.25
0.02
4.56
0.11

I6

4.30
8.01
8.12
3.93
0.85
0.26
3.37
1.42
3.38
44.51
2.79
2.28

17

2.92
7.33
7.49
3.69
0.44
0.34
2.63
1.39
1.31
13.95
1.16
0.49

55.89 42.23

29.81
3.67
10.65
241
243
0.22
0.05
4.52
1.71

19.73
2.79
8.68
1.93
2.38
0.22
0.08
4.99
1.55

One composite sample was analyzed at each site. Tissue from 15 mussels were combined for each composite sample.
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Table 29
PCB congeners (IUPAC) in bivalves (ng/kg wet weight) at site I4.
Investigator: Dr. Seiichi Uno

Species Pacific Littleneck Nuttall's Cockle Butter Clam

Congener #
16 0.00 0.00 0.00
17 61.69 111.03 200.13
18 132.92 385.82 695.44
28 121.60 0.00 0.00
31 185.01 0.00 0.00
33 9423 0.00 0.00
40 0.00 0.00 144.25
41 29.51 35.27 125.60
42 0.00 63.50 154.85
44 159.22 226.08 134.46
45 0.00 391.59 0.00
47 65.74 58.58 97.33
48 114.87 102.36 79.50
49 94.92 66.92 134.77
52 138.31 120.57 192.15
53 0.00 0.00 637.97
59 0.00 13.64 97.33
60 41.36 61.84 410.93
64 4931 58.94 25.40
66 212.90 365.23 69.31
70 223.85 220.69 24.30
74 301.27 191.54 469.89
82 63.35 85.29 197.12
84 80.62 129.18 39.22
85 85.61 119.05 195.84
87 117.63 144,77 159.32
92 82.58 104.67 288.19
95 103.84 124.45 159.25
97 41.74 61.75 73.88
99 189.97 324.76 96.26
101/90 799.29 572.23 831.53
105 45.80 112.49 30.06
110 455.86 726.92 116.50
118 340.39 566.66 476.15
128 49.75 87.48 49.50
130 26.99 0.00 0.00
132 45.84 3341 0.00
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Table 29
PCB congeners (IUPAC) in bivalves (ng/kg wet weight) at site I4.
Investigator: Dr. Seiichi Uno

Species Pacific Littleneck Nuttall's Cockle Butter Clam

Congener #

16 0.00 0.00 0.00
135 58.41 64.08 357.39
136 20.07 15.84 249.83
138 734.27 740.72 13.24
146 97.05 78.89 22.09
149 155.86 198.87 17.89
151 116.80 107.61 21.50
153 611.49 552.63 16.89
156 69.56 60.64 63.52
158 71.04 78.96 33.47
167 17.52 0.00 0.00
171 0.00 4423 27.00
174 79.23 79.53 3531
176 122.18 0.00 329.53
177 0.00 73.16 28.91
178 0.00 189.89 0.00
179 0.00 0.00 0.00
180 336.61 152.76 6.37
183 515.65 791.34 9.00
185 0.00 57.77 0.00
187 77.44 0.00 59.51
170/190 123.50 147.04 979.87

IUPAC = International Union of Pure and Applied Chemistry.

Each value represents one analysis. Each analysis contains tissue from 3 to 15 individuals
of the same species.

The method used by Dr. Uno includes supercritical fluid extraction using CO2 and

1% methanol with a florisil clean up. Samples were analyzed by
Gas Chromatography /Mass Spectometry.
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Table 30

PCB congeners (IUAPC) in Mytilus trossulus (ng/kg wet weight).

Investigator: Dr. Seiichi Uno

Site 11 12 I3A I3B I3C

Congener #

16 0.00  0.00 0.00 0.00 0.00
17 1.88  0.00 1.90 7.00 10.80
18 4.56  0.00 420 13.80 30.70
28 69.44 0.00 107.50 84.58 108.87
31 492  0.00 7.10 4.00 6.73
32 0.00 0.00 0.00 0.00 0.00
33 1097 0.00 1253 13.49 23.03
41 874 881 1126 1591 18.58
42 2.50  0.00 0.00 560 0.00
44 3723 4140 7037 37.10 69.52
45 0.00  0.00 0.00 2.80 3.20
47 2.68 4.05 993 470 283
48 3.35  0.67 450 0.00 220
49 621 410 1034 560 9.86
52 53.29 37.12 12627 72.70 87.54
59 0.00  0.00 450 127 530
60 439 2.10 629 634 6.51
64 549  1.69 574 5.08 420
66 50.21 34.85 13727 7484 83.75
70 931 6.48 21.83 13.56 16.96
74 111.64 83.29 222.69 130.78 118.61
84 3.87  0.00 950 6.60 5.30
85 3.7 290 1033 645 5.87
87 33.18 28.10 119.67 41.27 64.27
91 0.77  0.00 3.14 0.00 0.00
92 369 326 1227 520 6.15
95 926 636 38.21 18.78 18.93
97 443 420 17.79 10.57 7.54
99 63.95 56.78 258.38 127.25 125.00
101/90 17.41 1648 87.39 3994 39.71
105 5.07  6.25 2132 1233 9.64
110 88.94 58.15 327.28 160.00 161.38
118 17.13 1550  72.85 35.53 34.77
128 476 340 2225 975 985

14

75.83
13.29
33.41
246.66
13.73

I5

0.00
0.00
0.00
0.00
0.00

16.30 37.35

26.43
30.96
2.64
5.30
2.67
16.12
14.11
20.40
381.59
6.14
17.52
4.60
297.62
56.27

3.27
223
0.00
9.41
1.90
0.00
0.00
2.61
12.59
0.00
15.09
1.85
0.00
5.77

460.99 37.38

27.22
23.21
295.21
5.83
21.98
79.39
38.79
469.33
150.73
39.42
727.85
130.90
34.00

0.00
0.00
10.87
0.00
0.00
0.00
0.00
0.00
2.40
0.00
19.61
3.48
0.00

I6

0.00
17.40
17.82

137.25
15.23
31.60
27.22
24.68

5.36
84.15

6.77

6.40

6.18
15.83

149.90

2.62
12.14

9.78

187.79
27.47

536.88

9.30

8.07
88.54

3.49
10.33
33.11
15.17

220.48
68.34
19.97

307.28
60.73
17.95

I7

0.00
4.45
5.83
40.65
2.14
25.04
9.77
7.40
0.00
19.11
2.26
2.04
3.00
3.30
31.68
0.00
6.35
0.76
24.57
8.03
56.28
0.00
1.60
6.10
0.00
0.00
3.89
1.92
37.17
7.57
3.29
29.86
8.68
1.40
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Table 30
PCB congeners (IUAPC) in Mytilus trossulus (ng/kg wet weight).

Investigator: Dr. Seiichi Uno

Site [1 12 I3A I3B I3C 14 I5 I6 I7

Congener #

135 322 247 2312 948 8.00 21.79 0.00 13.86 0.00
136 202 088 1139 466 3.78 12.76 0.00 2.86 0.70
138 204.68 212.04 1209.08 520.96 417.03 1250.18 15.59 837.17 92.48
141 0.00 0.00 834 0.00 0.00 7.10 0.00 349 0.00
146 26.03 3141 18735 8036 60.23 182.97 0.00 124.61 12.30
149 14.10 13.03 9547 38.73 31.64 90.95 183 5486 4.77
151 576 6.06 41.03 16.69 1230 33.00 0.00 2293 220
153 205.62 21531 1327.79 550.00 435.84 1219.04 9.59 895.87 86.37
156 0.00 340 1322 742 470 1528 0.00 7.01 1.20
158 303 280 1299 6.00 4.60 1564 0.00 8.80 0.00
167 0.00 0.00 7.84 423 220 828 0.00 3.38 0.00
190/170 295 350 2277  6.14 490 695 1.05 14.14 0.00
171 0.65 130 945 434 405 541 0.00 447 0.00
176 0.00 1.20 509 146 0.00 3.60 0.00 272 0.00
177 31.36 15.00 91.74 62.89 48.03 8434 0.00 99.79 8.00
178 2.56  2.20 9.13 3.68 2.80 422 0.00 521 0.00
179 18.80 21.16 117.73 46.19 38.76 69.01 0.00 62.91 0.00
180 31.46 2394 191.18 59.52 4440 10526 0.00 108.19 7.70
183 425 506 2752 10.89 758 1443 0.00 16.58 1.42
187 69.09 71.69 398.96 163.95 138.94 248.75 0.00 288.92 29.49
193 0.00 0.00 327 140 0.00 0.00 0.00 1.80 0.00

IUPAC = International Union of Pure and Applied Chemistry.
Each value represents one analysis. Each analysis contains tissue from 15 mussels.
The method used by Dr. Uno includes supercritical fluid extraction using CO2 and

1% methanol with a florisil clean up. Samples were analyzed by
Gas Chromatography /Mass Spectometry.
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Table 31

PCB congeners (IUPAC) in Pacific Oyster from site I6 (ng/kg wet weight).
Investigator: Dr. Seiichi Uno

Congener #
16/32
17

18

22

25

26

28

31

33

37

40

41

42

44

45

46

47

48

49

51

52

53

59
60/56
64

66

70

74

82

84

85

87

91

92

95

97

99
101/90
105

748.29
20.92
129.57
783.47
193.49
4554.82
98.16
38.39
108.85
0.00
236.24
225.78
0.00
0.00
174.36
0.00
48.23
0.00
28.77
0.00
334.18
0.00
19.57
28.02
49.69
2326.49
38.28
4284.54
0.00
67.13
44.55
675.94
39.23
53.51
108.08
80.16
293.13
251.11
70.02
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Table 31
PCB congeners (IUPAC) in Pacific Oyster from site 16 (ng/kg wet weight).
Investigator: Dr. Seiichi Uno

Congener #

110 1579.32
118 231.77
128 58.30
130 0.00
134 0.00
135 57.38
136 26.72
137 21.29
138 4029.32
141 14.87
146 504.46
149 247.02
151 109.54
153 5070.36
156 1.66
158 46.22
167 46.94
170/190 0.00
171 16.87
174 0.00
176 24.86
177 258.08
178 24.64
179 290.23
180 134.68
183 37.51
187 1340.47
193 0.00

TUPAC = International Union of Pure and Applied Chemistry.
Each value represents one analysis. Each analysis contains tissue from several oysters
The method used by Dr. Uno includes supercritical fluid extraction using CO2 and

1% methanol with a florisil clean up. Samples were analyzed with Gas
Chromatography/Mass Spectometry.
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Table 32
Organochlorine pesticides in bivalves from site I-4 (ng/kg wet weight).
Investigator: Dr. Seiichi Uno

Species Pacific Little Neck Nuttall's Cockle Butter Clam
analyte

aHCH 6003.79 426433  13751.08
fSHCH 749.73 736.15 657.47
YHCH 1032.40 849.01 0.00
Heptachlors 969.60 3227.50 2687.56
o,p'-DDE 76.91 183.17 189.45
p,p'-DDE 120.84 185.74 103.68
o,p'-DDD 119.48 42.21 60.59
p,p'-DDD 567.70 5298.81 1090.76
o,p'-DDT 114.95 112.23 0.00
p,p'-DDT 189.44 318.46 56.44

o-HCH = alpha hexachlorocyclohexane; 3-HCH = beta hexachlorocyclohexane;

yHCH gamma hexachlorocyclohexane.

The method used by Dr. Uno includes supercritical fluid extraction using CO2 and
1% methanol with a florisil clean up. Samples were analyzed by
Gas Chromatography /Mass Spectometry.

One composite sample was analyzed for each species. Tissue from 3 to 15 individuals
of the same species were combined for each composite sample.
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Table 33
Organochlorine pesticides in Mytilus trossulus (ng/kg wet weight).
Investigator: Dr. Seiichi Uno

Site I1 12 I3A I3B I3C 14 I5B I6
Analyte

oHCH 1478.09 1320.64 1394.70 1132.02 932.97 1270.27 267.36 1946.52
SHCH 435.11 1186.71 2095.53 1253.16 3218.42 749.68 1387.19 1918.38
YHCH 241.04 1446.59 2253.23 1244.46 3403.28 835.46 891.69 1849.10

Heptachlor 692.05 343.90 528.06 208.45 214.10 862.15 52491 868.96
HeptaEIB 48.22 0.00 4.65 0.00 0.00  29.04 0.00 87.55
o,p'-DDE 118.65 0.00 68.74 70.56 74.77 188.34 0.00 0.00

p,p'-DDE 648.43 27734 38498 42248 45486 721.17 40.38 789.76
o,p'-DDD 0.00 0.00 0.00 0.00 6622 88.54 0.00 95.73
p,p'-DDD 84.10 40.89 94.16 55.44 7677.27 247.67 50.38 258.87
o,p'-DDT 0.00 30.41 0.00 0.00 58.81 129.93 0.00 189.96
p,p'-DDT 0.00 7898 179.73 27233 703.42 1203.70 35.06 427.42

o-HCH = alpha hexachlorocyclohexane; B-HCH = beta hexachlorocyclohexane;
v-HCH gamma hexachlorocyclohexane; HeptEIB = Heptachlor Epoxide Isomer B

The analysis method used by Dr. Uno includes supercritical fluid extraction using CO2 and
1% methanol with a florisil clean up. Samples were analyzed by
Gas Chromatography /Mass Spectometry.

One composite sample was analyzed at each site. Tissue from 15 mussels were combined for each composite sample.
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887.15
688.97
767.13
622.91
24.58
0.00
480.19
134.84
131.17
37.10
161.48



Table 34

Metals in the mussel Mytilus trossulus (ppm dry weight).

Investigators: Dr. Alexander Tkalin and Tatiana Lishavskaya

Site Al

Il
I3A
I6
I6*

50
62
50
77

I2A 255

14
I5SB
I7
I1
I3A
I6
16*
I2A
14
I5B
17
1
I3A
16
16*
I2A
14
ISB
17

[6* = oyster

68
64
52

Cu
6.7
9.9
6.1

165.0

60.8
8.8
6.3
7.0
9.6

15.4
9.0

2334

99.1

14.4
8.4
9.5

10.5

10.7

10.3

55.7
15.1

7.8
11.1

Co

0.2
0.4
0.1
0.2
0.3
0.2
0.1
0.2

Cr

0.3
0.4
0.1
0.2
0.3
0.2
0.1
0.2

Ni

0.6
1.2
0.7
0.7
1.5
1.0
0.6
0.8
3.0
4.7
24
22
52
4.4
24
3.1

2.8
3.8
1.7
4.0
59
23
22
3.2

4.0
4.5
2.8

7.3
4.1
2.9
4.3

Cd Pb

1.0
7.9
29
1.7
218.7
3.0
2.0
2.0
<4.0
11.0
<4.0
<4.0
299.0
<4.0
<4.0
<4.0

14.7

237.0

11.7

Zn
112
325
146

2700
179
168
156
165
145
459
197

3169
698
276
188
207

98
276
135

385
181
138
141

Mn

8.6
11.3
7.4
32.0
17.9
7.9
7.5
7.0
13.0
17.0
12.0
46.0
28.0
13.0
10.0
12.0
8.0
13.5
8.1

17.7
8.0
9.6
6.7

Fe Laboratory

240 TINRO-Centre

336 TINRO-Centre

197 TINRO-Centre

195 TINRO-Centre

530 TINRO-Centre

197 TINRO-Centre

150 TINRO-Centre

170 TINRO-Centre

352 PGI RAS

638 PGI RAS

319 PGI RAS

299 PGI RAS

857 PGI RAS

419 PGI RAS

220 PGI RAS

259 PGI RAS

285 POI FEB RAS

407 POI FEB RAS

247 POI FEB RAS
POI FEB RAS

478 POI FEB RAS

276 POI FEB RAS

193 POI FEB RAS

236 POI FEB RAS

TINRO-Centre = Pacific Research Centre of Fisheries and Oceanography , Vladivostok, Russia

PGI FEB RAS = Pacific Geographical Institute, Far East Branch, Russian Academy of Sciences, Vladivostok, Russia

POI FEB RAS = Pacific Oceanological Institute, Far East Branch, Russian Academy of Sciences, Vladivostok, Russia

Approximately 30 mussels were combined and analyzed at each site.
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Table 35

Tributyltin (ng/g wet weight) in mussels (M. trossulus) from Vancouver Harbour.
Investigator: Dr. Toshihiro Horiguchi

Site Species
I1 Foolish Mussel
12 Foolish Mussel
I3A Foolish Mussel
14 Foolish Mussel
I5B Foolish Mussel
16 Foolish Mussel
17 Foolish Mussel

Each value is one analysis of a composite of 5-12 individuals
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Butyltin

27.5
324
91.8
12.7
13.1
16.3
12.3

Dibutyltin Tributyltin

314
73
222.6
61.1
274
47.4
13.6

33.6
120.8
120
173.2
87.2
51.4
14.8



Table 36

Tributyltin (ng/g wet weight) in all molluscs sampled from Vancouver
Harbour and Victoria.

Investigator: Dr. Toshihiro Horiguchi

Site
Clover Pt.
Clover Pt.
Ogden Pt.
Ogden Pt.

Ten Mile Pt.
Ten Mile Pt.
Ten Mile Pt.
Ten Mile Pt.

Mission Pt.
Mission Pt.
14
14
14
14
14
14
I1
I1
16
I6
16
16
16
2
12
12
T49
17
17
17

For bivalves, each value shown in this table represents one analysis of a composite

Species
Nucella lima
Nucella lima
Nucella lima
Nucella lima
Nucella lima
Nucella lima
Nucella lima
Nucella lima
Nucella lima
Nucella lima

Pacific little neck

Horse clam

Nuttall's cockle

Softshell-clam
Butter clam

Foolish mussel

Pacific oyster

Foolish mussel
Japanese littleneck
Pacific littleneck

Pacific oyster
Butter clam

Foolish mussel
Pacific littleneck

Butter clam

Foolish mussel

Milky venus
Pacific oyster

Dark mahogany clam
Foolish mussel

of 5-12 individuals, without regard to sex.

14.4
9.6
2.3
24
7
bd
bd
8.7
12.2
bd
23.9
6.9
7.1
17.4
bd
12.7
bd
27.5
19.7
20
bd
7.4
16.3
16.9
bd
324
14.7
bd
bd
12.3

bd
bd
bd
4.7
bd
bd
4.3
bd
9.8

12.5

19.5
57.5
143
67.2
93
61.1
17.2
314
9.9
bd
19.7
22.1
47.4
24.2
273
73
17.2
bd
bd
13.6

14.4
9.6
94
24
7
7.3
6.5
8.7
22
21.9
143.2
2230
166.3
435.3
201.4
173.2
86
33.6
105.9
30
103.2
63.9
514
152.2
89.3
120.8
27
29.6
14.5
14.8

For gastropods, each value shown in this table represents one analysis of a composite

of 6-18 individuals, either male or female.

bd=below detection limits

butyltin dibutyltin tributyltin Sex

m

f
m
f
m
f
m
f
m
f
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