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ABSTRACT 

R.M. Harbo, I.K. Birtwell and O.E. Langer. 1983. Trace metals in marine 
organisms from coastal waters of southern British Columbia, 1971 to 1976, 
Canadian Manuscript Report of Fisheries and Aquatic Sciences 1691: 42p. 

Trace metal concentrations were determined in a variety of marine organisms 
from southern coastal waters of British Columbia. This report lists data for 
samples collected between 1971 and 1973, and in 1976 from waters adjacent to 
urban and industrial areas. 

The levels of mercury, copper, zinc, lead, cadmium, nickel, arsenic and 
iron in tissue samples have been summarized for selected edible molluscs, 
crustaceans and fishes. Results are expressed on a dry and wet weight basis. 

Spiny dogfish, Squalus acanthias, had the highest mercury content of 
1.01 ± 0.47 ~g g-1 (wet weight). 

Pacific oysters, Crassostrea gigas, had a high mean zinc level of 
647 ± 927 ug g-1 (wet weight). The concentration of cadmium in c. gigas 
was also much higher than that found in other shellfish; 1.37 ± 0.50 ~g g-1 
(wet weight). 

Key Words: trace metals, fishes, crustaceans, molluscs, British Columbia, marine 
organisms, mercury, cadmium, copper, zinc, iron, arsenic, lead. 

RESUME 

Le pr~sent rapport porte sur les concentrations de metaux-traces dans 
divers organismes marins provenant des eaux catieres m~ridionales de la 
Colombie-Britannique. Sent repertoriees les donnees sur des echantillons 
preleves de 1971 a 1973 et en 1976 dans les eaux adjacentes a des zones 
urbaines et industrielles. 

Les taux de mercure, de cuivre, de zinc, de plomb, de cadmium, de 
nickel, d'arsenique et de fer dans les echantillons de tissus sent resumes 
pour certains mollusques, crustaces et poissons. Les resultats sent exprimes 
en poids sec et en poids humide. 

L'aiguillat commun, Squalus acanthias , contient le taux le plus eleve de 
mercure, soit un poids humlde moyen de 1,01 ± 0,47 ug g-1 (d.s.). 

L'hurtre du Pacifique, Crassostrea gigas possede un taux moyen eleve de 
zinc (~oids humide) de 647 ± 927 ug g-1. Les concentrations de cadmium 
(1,37 _ 0,50 ug g-1) dans cette espece est aussi plus elevee que chez les 
autres mollusques et crustaces. 

Mots-cles: metaux-traces, poissons, crustaces, mollusques, 
Colombie-Britannique, organismes marins, mercure, cadmium, 
cuivre, zinc, fer, arsenique, plomb. 



INTRODUCTION 

When mercury contamination of aquatic 
organisms in Canada was discovered in 1969 
and 1970, attention was also focused upon 
contamination by other heavy metals. This 
report lists metal content data for marine 
organisms collected by the Water Quality Unit, 
Habitat Protection Division, Department of 
Fisheries and Oceans, between 1971 and 1973 
with additional information from surveys 
carried out in 1976. 

Marine organisms collected from waters 
adjacent to urban and industrial areas in 
southern British Columbia were analyzed for 
the following metals: mercury, copper, zinc, 
lead, cadmium, nickel, iron and arsenic. 

There has been great concern that metals 
and their compounds entering the marine 
environment may be accumulating in fishes 
and other edible organisms at levels consti­
tuting a hazard to human health. In addition, 
there may be lethal and sublethal effects of 
metals on marine organisms ( Bernhard and 
Zahtera 1975). 

Mercury is considered to be the most 
hazardous metal to man and marine organisms 
(Bernhard and Zahtera 1975). In Japan,. 
consumption of mercury contaminated fish 
resulted in severe neurological disorders 
and death in humans (Bligh 1972). Mercury 
contamination in Canada resulted in the 
closure or restriction of fishing in many 
parts of the country. 

Consumption of fish contaminated with 
cadmium was also a health problem in Japan, 
causing an affliction known as "Itai itai" 
(Ui 1972). People have been ill from cadmium 
poisoning after ingesting foods Iontaining 
concentrations of 13 to 15 pg g- (dry weight) 
(Zaroogian and Cheer 1976). 

Lead in fish may also pose a hazard to 
human health. Zinc and copper levels in 
aquatic organisms are not considered hazardous 
to humans but the metals may have lethal or 
sublethal effects on the organisms themselves 
(Bernhard and Zahtera 1975). 

The means by which metals enter the 
aquatic environment include direct discharges 
to waters, movement through soils, and trans­
port through the air with subsequent fallout. 

Potential sources of metal pollution in 
British Columbia include mining waste dis­
charges, effluents from electro-plating 
industries, municipal wastewater discharges, 
mercury-cell chlor-alkali plants, and 
numerous other industrial processes and 
applications. 

Federal regulations and guidelines 
have been implemented under the Federal 
Fisheries Act to limit the entry of metals 
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into the aquatic environment; Metal Mining 
Liquid Effluent Regulations and Guidelines 
(1977), Guidelines for the Control of Liquid 
Effluents from Metal Finishing Plants (1978), 
and Chlor-Alkali Mercury Regulations (1972). 
Metals released to the aquatic environment are 
regulated under the Ocean Dumping Control Act 
(1975) and will also be scheduled in the 
Environmental Contaminants Act (1976). 

Mercury used by the chlor-alkali industry, 
agricultural and mining wastes, and mercurial 
slimicides used by the pulp and paper industry 
are considered to be the main sources of mercury 
pollution in British Columbia. Garret (1980) 
presents an overview of mercury pollution in 
British Columbia and the Yukon. Mercury conta­
mination of marine organisms in Howe Sound, 
British Columbia, the site of a mercury-cell 
chlor-alkali plant, is described by Harbo and 
Birtwell (1978). 

A significant source of zinc contamination 
in certain coastal areas of British Columbia 
has been related to the pulp and paper industry 
(Nelson and Goyette 1976). At the time of the 
collection of most organisms in this study 
(1971 and 1973), many B.C. pulp mills used the 
bleaching compound, zinc hydrosulphite, in the 
production of newsprint. However, by September 
1974, this compound was replaced by sodium 
hydrosulphite at most mills (Nelson and Goyette 
1976) and is currently in use at all mills on 
the southern B.C. coast (memoranda, Environ­
mental Protection Service, Department of the 
Environment 1973). Smelting in B.C. is also 
a main source of zinc and lead pollution. 

This report was prepared to provide 
baseline metal data for marine biota from 
coastal waters of southern British Columbia and 
to identi~y any metal contamination problems 
in organisms within specific areas. 

MATERIALS AND METHODS 

COLLECTION OF SAMPLES AND SAMPLE PREPARATION 

Sampling Sites and Times 

The locations of sampling sites are shown 
in Figure 1. 

Most fish and invertebrate samples 
(molluscs, crustaceans, echinoderms) were 
collected between 1971 and 1973, at sites in 
coastal waters of southern British Columbia 
adjacent to urban and industrial areas (Figure 
1). 

Samples were also taken in 1976 in waters 
adjacent to Texada Island (site 9), Cortes 
Island (site 5) and in Cowichan Bay (site 18). 

Sample Techniques 

Organisms were collected using various 
techniques including crab and prawn trap, 
gillnets, beach seines and by scuba diving. 



Sampte Preparation 

All samples were frozen as soon as 
possible after collection. A_chest of dry 
ice was used aboard the sampl1ng vessel. 

Fishes: Samples of dorsal muscle tissue 
were taken posterior to the head of the fish, 
a standard procedure for sampling tissues 
to determine their mercury content (Johnels 
et al. 1967). Skin was removed from the 
samples before submitting tissues to the 
laboratory. 

The fork lengths of some fish were 
recorded. 

At site 2, in 1971, aggregates of two 
yellow-eye rockfish tissue samples were each 
analyzed for metal content. 

Other Samptes: Various tissue samples 
were taken from other organisms which are 
listed in Table 1. 

Carapace widths of some crabs were 
recorded. Crab and shrimp tissues were 
taken from the shell, and the edible tissue 
submitted to the laboratory for analysis. 

LABORATORY ANALYSES 

At the time of these surV>eys, metal 
detection in tissues was a relatively new 
procedure. Different methods of preparation 
and concentration were used over the period 
covered by this report. However, these 
changes were more in the nature of improved 
efficiency and increased ability to analyze 
more elements. The laboratory considers 
that the different methods of preparation 
have not affected the results. 

Lead, Nicket, Cadmium, Copper, Arsenic and Iron 

Preservation: All samples were frozen 
until preparation. 

Preparation: All samples were blended 
and/or ground before and/or after drying. 
Most samples were oven dried in acid washed 
evaporating dishes at 60° C; other samples 
were freeze dried. 

Digestion: Samples were digested with hot 
nitric acid, or were oxidized in a Low Tempera­
ture Asher (LTA) using an oxygen bearing 
plasma and the ash dissolved in dilute nitric 
acid. 

Concentration: The following liquid-liquid 
extraction techniques were utilized: Ammonium 
pymolidine dithiocarbamate (APDC) - 2 Heptanone 
was employed for lead, nickel, and cadmium 
extractions. 
APDC - methyl-isobutylketone (MIBK) was also 
utilized for some lead extractions. 

Extractions were not required for Cu, As 
and Fe. 
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Anatysis: All metal concentrations were 
determined by Atomic Absorption Spectrophotometry 
(AAS). Each sample was analyzed by direc~ . 
aspiration of the digested sample after llquld­
liquid extraction. Various background correc­
tions were used throughout. 

Mercury Analyses 

All mercury determinations were performed 
by the same basic method with slight procedural 
modification. The method was routinely compared 
with other methods by participation in an inter­
national check sample program instituted by the 
~Jinnipeg Fish Inspection Laboratory, now part 
of the Department of Fisheries and Oceans. 

Preservation: All samples were frozen until 
preparation. 

Preparation: The samples were blended and 
a portion of each sample was taken for mercury 
determination. 

Digestion: The wet (or freeze dried) sample 
was digested in concentrated sulfuric acid and 
oxidized with 50% hydrogen peroxide. The 
solution was diluted and maintained in an 
oxidizino condition with a dilute potassium 
permangate solution. The mercury was then 
reduced by stannous sulfate or stannous chloride, 
swept by argon into an absorption cell situated 
in the beam path of an atomic absorption spec­
trophotometer. The absorbance was determined 
with simultaneous background correction. Dry 
weight concentrations were calculated from 
wet/dry ratios. 

RESULTS AND DISCUSSIONS 

A list of the organisms which were 
analyzed is given in Table 1. Analyses for 
metals were conducted on edible portions of 
the organisms, usually muscle tissue. However, 
it has been shown that metal values often 
differ in various body organs. For example, 
mercury is sometimes lower in fish organs than 
muscle tissues but other metals: arsenic, 
cadmium, copper, and zinc are often higher 
in kidney tissue {Windom et al. 1973). 

Summaries of the means and ranges of 
trace metal concentrations are presented for 
selected edible species in Tables 2 and 3. 
The maximum values were given to data expressed 
as "less than" a value. 

Table 4 lists the data for mercury, copper, 
zinc, lead, cadmium and nickel levels for all 
organisms sampled. 

Only a few organisms {oysters, crabs and 
fishes) were tested for arsenic and iron content, 
and these data are shown in Table 5. 

Table 6 lists the mercury, copper, zinc, 
lead, cadmium and nickel data for some marine 
organisms which were not identified to the 
species level. 



Mercury results are frequently reported 
on wet-weight basis due to losses of mercury 
during many drying techniques. Other metals 
are reported on dry-weight basis, and a wet­
weight concentraiton was calculated from the 
wet to dry ratio for the specific organism. 

We have reported wet weight values for 
direct comparison to health standards (or 
recommended tolerance levels) in aquatic 
animal products which are specified for 
fresh (wet weight) tissues. 

Most metal levels in biota are reported 
as dry weight concentrations because of the 
variable water content of most organisms. 
Accordingly we have reported dry weight 
values for direct comparison with reported 
levels in the literature. 

MERCURY RESULTS (Table 2) 

MolZuscs 

Mean levels of mercury in molluscs 
were less than 0.10 ~g g-1. Mircury content 
ranged from 0.01 to 0.23 ~g g- (Table 2). 

Crustaceans 

Crustaceans contained mean merlury 
concentrations less than 0.20 ~g g- . 
Dungeness crabs, Cancer magister, from the 
Fraser River estuary had mercur~ contents 
ranging from 0.06 to 0.59 ~g g- . 

Red rock crabs, cancer productus, from 
Ucluelet harbour had mercury concentrations 
to 0.65 ~g g-1, higher than at any of the 
other sampling sites. 

Fishes 

Concentrations of mercury below 0.2 ~g 
g- 1 (wet weight) in fish are generally assumed 
to be due to naturally occurring mercury 
( Lofroth 1969). 

Spiny dogfish, SquaZus acanthias, were 
notable for their accumulation of mercury to 
mean levels greater than other species. 
SquaZus co~rai~ed mean mer~ury levels of 1.01 
~0.47 ~g g (x ~S.D., n- 22). 

Forrester et aZ. (1972), reported similar 
results, and found that males. aoanthias 
longer than 72 em and females longer than 77 em 
from the Strait of Georgia, British Columbia 
had mercury concentrations which exceeded 
0.5 ~g g-1. Since s. acanthias may live in 
excess of 40 years (Hart, 1973) the potential 
for mercury accumulation in an older, larger 
fish, even in waters of low mercury concentra­
tions, would be greater than for shorter-lived 
fishes. 

Rockfishes, Sebastes spp., exhibited 
m~rcury contents ranging from 0.05 to 1.02 ~g_ 1 g , but had a mean value of 0.26 + 0.26 pg g 
(x +S.D., n" 49). -
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COPPER RESULTS (Table 2) 

MolZuscs 

Pacific oysters, Crassostrea gigas, had a 
mean copper concentration (wet weight) of 
27.33 + 45.94 pg g-1 (x + S.D , m = 46) which 
ranged-from 5.00 to 260 pg g-i. The highest 
copper values were recorded in oysters from 
Discovery Passage, Campbell River. 

All the other molluscs that were sampled 
contained a mean copper content less than 
5 ~g g-1 (wet weight) or 20 ~g g-l {dry weight). 

crustaceans 

The copper content of all crustaceans 
sampled were similir, with mean levels being1 less than 10 ~g g- (wet weight) or 50 ~g g 
(dry weight). 

Fishes 

Most fishes had relatively low copper 
contents

1 
less than 2.0 ~g g- (wet weight) or 

10 ~g g- (dry weight). 

For selected edible species, the highest 
mean and range for copper concentrations in fish 
were recorded for coho salmon, Oncorhynchus 
kisutch, from Cowichan Bay. The mean content was 
1.96 + 1.92 (x +S.D., n = 3), copper levels 
ranging from O.SO to 7.00 pg wet weight. 

A red Irish lord, HemiZepidotus hemiZepidotus 
from Jua~ de Fuca Strait accumulated copper to 
32 pg g- (wet weight) or 140 ~g g-1 {dry weight) 
(Table 4). 

The above levels are comparable to Atlantic 
fishes (n ~ 5) which had mean copeer concentra­
tions ranging from 1.6 to 10 P9 g I dry weight 
reported by Windom et al.{1973). 

ZINC RESULTS (Table 2) 

MolZuscs 

The Pacific oyster, Crassostrea gigas, was 
notable for concentrating zinc to levels greater 
than those recorded in other shellfish. 

The mean wet and dry weight zinc contents 
for c. gi~jB ~ere 647 ! 9~7 P9 and 2886 ± 
4117 pg g (x ±S.D., n- 46). 

c. gigas from studies in the United States 
(Washington, Oregon and California) also had 
high zinc levels; mean val~es for 10 oysters 
ranged from 77 to 461 pg g- on a wet weight 
basis (Hall et al. 1978). Levels two orders of 
magnitude greater than those above were reported 
by Thrower and Eustace (1973). c. gigas from 
the Derwent estuary, Tasmania, had a maximum 
zinc content of 54,952 ~g g-1 dry weight. 

Watling and Watling (1976) reported zinc 
values in c. gigas: mean values recorde~ in 
the United Kingdom ranged from 189.6 pg g-



(n = 30) to 35,120 ~g g-1 (n = 7) dry tissue, 
and in South Africa 347 ~g g-1 (n = 10) to 
450 ~g g-1 (n = 50). 

Other shellfish had mean zinc values less 
than 30 ~g g-1 (wet weight) or 130 ~g g- 1 (dry 
weight). 

Crustaceans 

Important edible species of crabs and 
shrimps had mean zinc levels less than 60 ~g g-1 
(wet weight) or 260 ~g g-1 (dry weight). For 
example, in the Dungeness crab, Cancer magister, 
mean zinc concentrations (wet and dry weights 
respectively) were 40.35 ± 10.00 ~g g-1 and 
195.21 ± 51.56 ~g g-1 (x ~S.D., n = 70). 

Fishes 

Fish muscle tissues Iontained mean zinc 
levels 11ss than 15 ~9 g- (wet weight) or 
60 ~g g- (dry weight). 

Linrcod, Ophiodon eZongatus, contained 
the hiohest mean z!~c content (wet wei~ht) of 
12.45 ~ 10.61 ~q g (x + s.n., n = 17). 
Zinc levels in this srecies ranoed from 
1.30 to ·H.Q£ ~g 9-1 (wet weiqht) or 4.90 to 
190.00 ~o o (dry wei~ht). 

!Hndom et aZ. reported that Atlantic 
finfish generally had similar mean zinc 
levels, except for one soecies, Anchoa 
mitcheZZi, (n = 6), that had a mean concentra­
tion of 397 ~g g-1 dry weipht. 

LEAD RESULTS (Table 3) 

MoUuscs 

Mean lead levels were le~s than 0.70 ~o 
g-1 (wet weight) or 4.5 ~g g- (dry weight)' 
for most molluscs. However, a high value of 
5.~0 ~o 9-1 (wet weight) or 27.80 ~f' g-1 (dry 
we19ht) was reported for an anoregate sample 
of clams from Hardy Bay, Port Hardy. · 

Crustaceans 

The mean lead content of crustaceans was 
less than 0.60 ~g 9-1 (wet weight) or 2.0 ~o 
~-1 (dry weioht). Oungeness crabs, Cancer· 
m~gister, had a mean le~~ level o! 0.37 ~ 0.20 
(x ± s.r., n = 291 ~9 g (wet we1nht) or 
1.73 ± 1.00 ~go- (dry weinht). 

Fishes 

The lead contents of fishes were similar 
to that of molluscs and crustaceans; the mean 
values were less than 0.60 ~9 g-1 (wet weight) 
or 2.5 ~9 g-1 (dry weight). \.oho salmon had 
the greatest mean lead content of selected 
edible fishes; the mean (wet and dry weights 
respectiveltl was 0.53 ± 0.16 ~9 g-1 and 2.43 
± 0.94 ~g g (x ~S.D., n = 13). 
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CADMIUM RESULTS (Table 3) 

MoUuscs 

Pacific oysters, Crassostrea ~igas, were 
found to contain an elevated cadmium mean 
level relative to other shellfish. Mean wet 
and ~ry wei !lht concentrations ~·!:_re 1. 37 ± 0. 50 
~o o 1 and 5.95 ± 2.29 ~o g-1 (x ±S.D., n = 42) 
resoectively. The mean cadmium levels in other 
shellfish were less than 0.40 ~a n-1 (wet 
weight) or 2.30 ~g g-1 (dry weioht). 

Hall et al. (1978) found that in the 
Pacific Northwest U.S.JI. (Hashinqton, Oregon 
and California), c. ~igas (n = 10) had mean 
cadmium values ranoino from 0.640 to 158 ~o 
o-1 wet weiqht. Shuster and Prinole (1961) 
found concentrations of o

1
1 to 7.80 ~9 a­

cadmium, (mean 3.10 ~g g- ) in whole wet 
meats of the Ameri ca.n oyster, c. vir~inica, 
alon~ the Atlantic coast of the !!.S.A. 

Crustaceans 

The mean levels of cadmium in crustaceans 
ranged from 0.10 t~ 0.25 ~g q-1 (wet weight), 
0.51 to 1.25 ~g g- (dry weight). 

Fishes 

Cadmium levels in all the fishes samoled 
were siMilar, and the mean cadmium content 
was less than 0.20 ~g o-1 (wet ~~ioht) or 
0.60 ~~ q-1 (dry weight). 

These results are similar to those 
reoorted for Jltlantic finfish (n > 5) which 
had mean cadTium content ranging from 0.01 
to 9.5 ~q g- (dry weioht) (~lindom et al. 1973). 

NICKEL PESULTS (Table 3) 

MoUuscs 

Nickel levels for ~lams samnled ranaed 
from 0.50 to 1.20 ~g g- (wet weight) or 2.10 
to 6.00 ~g a- (dry weight). 

Crustaceans 

The mean nickel content of crustaceans 
was less than 0.50 ~g g- (wet weight) or 
2.20 ~g g-1 (dry weight). 

Fishes 

In fish muscle tissue, the mean nickel 
levels ranged from 0.10 to O.f2 ~g g-1 (wet 
weight) or 0.46 to 1.48 ~o o- (dry weiaht). 

IRON PESULTS (Table 5) 

MoUuscs 

Molluscs were not analysed for iron 
content. 



Crustaceans 

In Dun~ness cra~s. Cancer magister! the 
iron content ranged from 1·0 to 11 pQ g- (wet 
weight) or 29 to 76 pg g- (dry wei~ht). 

Fishes 

Only one fish, a flounder, was analyzed to 
determine its iron content. It contained 24 p~ 
g- (wet weight) or 100 pq g-1 (dry weight). 

ARSENIC RESULTS (Table 5) 

Molluscs 

Only one Pacific oyster, Crassostrea gigas, 
wai analyzed; its arsenic content was 1.7 p~ 
g- (wet weight) or 6. 7 p~ g-1 (dry weight).· 

C!'Ustaceans 

The one red rock crab, c. productus~ which 
was analyzed contained an arsenic concentration 
or 1.8 pg g-1 (wet weight) or 9 pg g-1 (dry 
weight). 

Fishes 

The_~r~enic content of fishes ranged from 
0.3 pg o 1n a coho salmon, o. kisutch, to 
3.1 pg g- 1 in a yellowe~e rockfish, Sebastee 
!'Uberrimus, (wet weight) or 3.0 to 14 po o-1 
(dry wei 9ht) respectively. · ' 

The mean arsenic content of Atlantic 
finfish (n > 5) ranged from 1.1 to 2.5 pg ~-1 
(dry weightT (Hindom et al. 1973). 

RECOMMHH'lATI ONS 

The followino organisms exhibited levels 
of metals that may be of concern and should 
be investigated further. 

1. The mean mercury level (wet weight) of 
spiny dogfish, Sq1~lus acanthias, was 1.01 
! 0.47 po o-1 (X± S.D., n = 22). The hioh 
mercury concentration in doofish has been' 
related to the size (length) and hence 
longevity of these fish. 

2. The mean zinc 1 evel (wet weight) in the 
Pacific oyster, Crassostrea gi~as, was 647 
± 927 pg o-1 (x ± S.P., n = 46). Althouoh 
there was a qreat variability in the zinc 
content data, all ~f the 46 oysters tested 
exceeded 100 pg 9- (wet weight). 

3. Cadmium was concentrated by Pacific 
oysters, c. gigas, to a mean level (wet 
weight) of 1.37 ± 0.50 pg g-1 (x ±S.D., 
n = 42). 
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TABLE 1. 

8 

List of organisms analyzed for trace metals 
(major group headings according to Kozloff, 
1974 and Hart, 1973) 

MOLLUSCA 

Class Amphipoda 
chiton, unidentified 
giant chiton, Cryptochiton steZZeri 

Class Gastropoda 
limpet, unidentified 
snail, unidentified 
northern abalone, HaZiotis kamtschatkana 

Class Bivalvia 
clam, unidentified 
scallop, unidentified 
butterclam, Saxidomus giganteus 
littleneck clam, Protothaca staminea 
horseclam, Tresus capax 
Pacific oyster, Crassostrea gigas 
cockle, CZinocardium nuttaZii 
blue mussels, MYtiZus eduZis 
rock scallops, Hinnites giganteus 

Class Cephalapoda 
squid, unidentified 
octopus, Octopus dofZeini 

ARTHROPODA 

Class Crustacea 
shrimp, unidentified 
prawn, PandaZus platyceras 
kelp crab, Pugettia producta 
Dungeness crab, Cancer magister 
red rock crab, c. productus 

ECHINODERMATA 

Class Holothuroidea 
sea cucumber, unidentified 
sea cucumber, Parastichopus caZifornicus 

Class Asteroidea 
sea star, unidentified 

Class Echinoidea 
sea urchin, unidentified 
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CHORDATA 

SUBPHYLUM UROCHORDATA 
Class Ascideacea 
tunicates, unidentified 

SUBPHYLUM VERTEBRATA 
Class Chondrichthys 
spiny dogfish, SquaZus acanthias 
ratfish, HydroZagus coZZiei 

Class Osteichthys 
Pacific herring, CZupea harengus paZZasi 
coho salmon, Oncorhynchus kisutch 
chum salmon, o. keta 
midshipman, Porichthys notatus 
tube snout, AuZorhynchus flavidus 
sea bass, cynoscian nobiZis 
perch, unidentified 
striped seaperch, Embiotoca ZateraZis 
pile perch, RhacochiZus vacca 
blenny, unidentified 
wolf-eel, Anarrichthys oceZZatus 
rockfish, Sebastes sp. 
yelloweye rockfish, Sebastes ruberrimus 
copper rockfish, s. caurinus 
black rockfish, s. meZanops 
boccacio, s. paucispinis 
1 i ngcod, Ophiodon e Zongatus 
kelp greenling, Hexagrammos decagrammus 
rock greenling, H. ZagocephaZus 
sculpin, unidentified 
buffalo sculpin, Enophrys bison 
red Irish lord, HemiZepidotus hemiZepidotus 
flounder, unidentified 
starry flounder, PZatichthys stellatus 



TABLE 2. summary of mercury, copper and zinc levels in selected edible species. 

MERCURY 
Wet Wt. 

Common Name X + S.D. 
(Species) n (~ge) 

MOLLUSCS 
northern abalone 5 0.04 + 0.01 
(Haliotis kamtsahatkana) (0.02 =- 0.05) 

blue mussels 5 0.07 + 0.03 
(Mytilus edulis) (0.04 =- 0.13) 

Pacific oysters 58 0.07 + 0.03 
(Crassostrea gigas) (0.02 - 0.15) 

littleneck clams 5 0.04 + 0.03 
(Protothaca staminea) (0.03 - 0.09) 

horseclams 4 0.02 + 0.01 
( Tresus aapa;x;) (0.01 - 0.02) 

butterclam 1 0.02 
(Sa;x;idomus giganteus) 

clams (aggregate) 6 0.06 + 0.08 
(0.02 - 0.23) 

CRUSTACEANS 
red rock crab 36 0.12 + 0.14 
(Cancer produatus) (0.02 - 0.65) 

Dungeness crab 93 0.15 + 0.11 
(Cancer magister) (0.03 =- 0.59) 

n 

5 

5 

46 

5 

1 

1 

3 

30 

70 

-1 
TRACE METALS (}.lg g ) 

COPPER 
Wet Wt. ~y Wt. 
X+ S.D. X + S.D. 
(~ge) (Ri"n~e) 

4.12 + 1.17 14.54 + 3.42 
(2.70- 5.60) (11. 00 - 19. 00) 

1.86 + 0.55 11.20 + 1.92 
( 1. 30 =- 2. 60) (8.00 - 13.00) 

27.33 + 45.94 122.24 + 215.18 
(5.00 - 260.00) (21.00 - 1200.00) 

2.70 + 0.22 10.40 + 1.09 
(2.50 - 3.00) (9.40 - 12.00) 

3.30 17.00 

4.30 17.00 

2.73 + 2.07 12.07 + 9.17 
(0.50 - 4.60) (2.30- 20.50) 

6.02 + 2.70 29.98 + 16.05 
(2.10 - 14.00) (14.00 - 96.00) 

8.59 + 4.02 40.87 + 17.37 
(0.95 =- 23.00) (4.50- 87.00) 

ZINC 
Wet Wt. !?ry wt. 
X + S.D. X + S.D. 

n (Ri"nge) (Ri"nge) 

5 10.18 + 0.87 39.20 + 2.95 
(8.90 --11.00) (37.00 - 44.00) 

5 21.00 :!:.. 9.85 121.20:!:.. 38.17 
(12.00 - 34.00) (76.00 - 170.00) 

46 646.74 + 927.23 2886.30:!:.. 4116.76 
(150.00 =- 5100.00) (620.00 - 22000.00) ,__. 

0 
5 13.40 + 0.89 53.00 + 3.24 

(12.00 - 14.00) (49.00 - 56.00) 

1 8.40 43.00 

1 15.00 59.00 

4 23.15 :!:.. 7.06 104.90 + 26.0 
(15.30 - 31.10) (79.10 - 133.80) 

29 53.16 + 9.73 252.59 + 45.97 
(26.00 - 70.00) (190.00 - 360.00) 

70 40.35 + 10.00 195.21 + 51.56 
(3.90 =- 67 .00) (18.00 =- 430.00) 



two spotted prawn 2 0.09 + 0.03 
(PandaZus pZatyceros) (0.07: 0.11) 

shrimp ( aggregate) 7 0.08 + 0.03 2 8.90 + 5.80 38.00 + 29.70 2 11.00 + 0 44.50 + 7.78 
(0.05: 0.15) (4.80 : 13.00) (17.00 : 59.00) (11.00) (39.00 : 50.00) 

FISHES 
spiny dogfish 22 l.Ol + 0.47 16 0.61 + 0.30 1.66 + 0. 78 15 5.83 + 4.28 15.75 + 11.31 
(SquaZus acanthias) (0.21: 2.13) (0.30 : 1.40) (0. 90 : 3. 70) (2.40 : 16.00) (6.80 --45.00) 

Pacific herring 4 0.07 + 0.01 1 0.20 1.00 2 3.80 + o. 71 16.45 + 9.12 
(CZupea harengus paZZasi) (0.06 : 0.09) (3. 30 : 4. 30) (10.00 : 22.90) 

chum salmon 6 0.04 + 0.02 6 0. 75 + 0.16 3.00 + 0.63 6 3.55 + 0.40 13.50 + 1.52 
(Oncorhynchus keta) (0.03 : 0.06) (0.50 : 1.00) (2.00 : 4.00) (3.10 : 4. 30) (12.00: 16.00) 

coho salmon 11 0.04 + 0.02 13 1.96 + 1. 92 7.65 + 8.16 13 6.88 + 5.20 25.15 + 14.28 
(Oncorhynchus kisutch) (0.02 : 0.10) (0.50 : 7.00) (2.00 : 31.00) (3.00 : 22.00) (12.00 : 55.00) 

1-' 
1-' 

rockfishes 49 0.26 + 0.26 34 0.57 + 0.46 2.66 + 2.16 40 5.03 + 3.68 21.78 + 15.22 
(Sebastes spp.) (0. 05 : 1. 02) (0.20 : 2.10) (1.00 : 10.60) (2.30: 19.00) (11.00 : 80.00) 

kelp greenling 8 0.13+0.11 8 0.46 + 0.14 2.25 + 0. 71 8 4.44 + 1. 06 19.63 + 3. 70 
(Hexagrammos decagrammus) (0.04 : 0.32) (0.40: 0.80) (2.00 : 4.00) (3.20 : 5.90) (15.00 : 25.00) 

lingcod 25 0.16 + 0.13 15 0.59 + 0.44 2.85 + 2.12 17 12.45 + 10.61 54.41 + 46.64 
(Ophiodon eZongatus) (0.04 : 0.53) (0.28 : 2 .00) (1.30 : 8.00) (1. 30 --41.00) (4.90 --190.00) 



TABLE 3. summary of lead, cadmium and nickel levels in selected edible species. 

-1 TRACE METALS (l!g g ) 

LEAD CADMIUM NICKEL 
~et wt. !?ry Wt. !fet Wt. !?ry Wt. !!et Wt. !?ry Wt. 

CoiiUilon Name x + S.D. x +S.D. X+ S.D. X + S.D. x + S.D. x + S.D. 
(Species) n (Range) (RMge) n (Ringe) (~nge) n (Ringe) (Ringe) 

MOLLUSCS 
northern abalone 5 0.32 + 0.14 1.39 .!. 0.54 4 0.10 + 0 0.50 + 0 
(HaZiotis kamtsahatkana) (0.20 =- 0.52) (1.00 - 2.00) (O.lO) (O.SO) 

<1 
blue mussels 4 0.65 + 0.57 4.25 + 4. 72 5 0.36 + 0.11 2.28 + 0.44 
(MytiZus edu.Zis) (0.20 =- 1.40) (1.00 =- 11.00) (0.20 =- 0.50) (2.00 =- 3.00) 

Pacific oysters 14 0.42 + 0.20 1.97 + 1.00 42 1.37 + 0.50 5.95 + 2.29 
(Crassostrea gigas) (0.14 =- 0.60) (0.66 =- 3.00) (0. 70 =- 3.40) (2.90 =- 14.00) 

...... 
littleneck clams 5 0.60 + 0 3.00 + 0 5 0.10 + 0 0.52 + 0.05 N 

(Protothaaa staminea) < <o.6o> ( <3.00) (<O.lO) (0.5 :- 0.6) 
<0.5 

horse clams 1 0.15 o.8o 1 0.06 0.33 1 1.20 6.00 
(Tresus aapa:x:) 

butter clams 1 0.20 0.80 1 0.06 0.30 1 o.8o 3.50 
(Sa:x:idomus giganteus) 

clams (aggregate) 1 5.40 27.80 2 0.50 + 0 2.20 + 0.14 
(0.50) (2.10 =- 2.30) 

CRUSTACEANS 
red rock crab 25 0.25 + 0.15 1.24 + o. 71 23 0.11 + 0.02 0.53 + 0.11 6 0.42 + 0.28 2.17 + 1.87 
(Canaer produatus) (0.09 =- 0.60) (0.48 - 3.00) (0.10 - 0.20) (0.50 =- 1.00) (0.13 =- 0.90) (0.70 =- 5.80) 

Dungeness crab 29 0.37 + 0.20 1. 73 + 1.00 50 0.10 + 0.06 0.51 + 0.25 11 0.33 .!. 0.17 1.84 .!. 1.40 
(Canaer magister) (0.05 =- 0.80) (0.20 - 3.52) (0.03 - 0.50) ( 0 . 20 =- 2 • 00) (0.20 - o. 70) (0.90 - 5. 70) 



shrimp (aggregate) 

FISHES 
spiny dogfish 
(8quatus aaanthias) 

'Pacific herring 
(Ctupea harengUB pattasi) 

chum sali'lOn 
(Onaorhynahus keta) 

coho salmon 
(Onaorhynahus kisutah) 

rockfishes 
(Sebastes spp.) 

kelp greenling 
(Hexagrammos deaagrammus) 

lingcod 
(Ophiodon etongatus) 

2 0.20 + 0 
(<o.2o> 

9 0.32 + 0.18 
( < 0 • 10 : 0. 60) 

6 0.23 + 0.05 
( <0.20: 0.30) 

13 0.53 + 0.16 
(<0.15 : 0.60) 

35 0.29 + 0.18 
1:0.06 : 0.98) 

8 0.28::!: 0.15 
(0.20 - 0.60) 

8 0.23 + 0.21 
( <0.07 : 0.60) 

1.00 + 0 
(<1.00) 

0.97 + 0.82 
(0. 31 : 3.00) 

1. 00 + 0 
( <1.00) 

2.43 + 0.94 
( <0.66 : 3.00) 

1.32+0.86 
( < 0. 31 : 4. 40) 

1. 75 + 1.17 
(1.00 : 4.00) 

1.02 + 0.98 
(<0.33: 3.00) 

2 0.25 + 0.21 1.25 + 1.06 
( <0.10 : 0.40) ( < 0.50 : 2.00) 

9 0.10 + 0.06 
( <0.04 : 0.20) 

6 0.10 + 0 
( < O.lO) 

13 0.12 + 0.04 
( <0. 09 : 0. 20) 

31 0.09 + 0.03 
( <.0.03 : 0.20) 

8 0.10 + 0 
(O.'iO) 

7 0.07 + 0.07 
( < 0. 02 : 0. 20) 

0.32 + 0.18 
(0.12 : 0.50) 

0. 50 + 0 
(< o.SO) 

0.51 + 0.05 
( <0.40 : 0.60) 

0.44 + 0.17 
( <0.13: 1.00) 

0.50 + 0 
(O.SO) 

0.28 + 0.20 
(<0.10: 0.50) 

3 0.42 + 0.28 
(0.10: 0.62) 

1 0.50 

8 0.36 + 0.12 
(0.06: 0.45) 

5 0.10 + 0.06 
(0.07 : 0.20) 

1.20 + 0.78 
(0. 31 : 1. 70) 

2.10 

1.48 + 0.48 
(0. 33 : 1.90 ) 

0.46 + 0. 30 
(0. 32 : 1. 00) 

.... 
w 



TABLE 4. Trace metal (Hg, Cu, Zn, Pb, Cd, Nil data list for marine species. 

TRACE METALS (llg g -l) 
Site 
Common Name Date Length MERCURY COPPER ZINC LEAD CADMIUM NICKEL 
(Species) Yr Mo Sex (em) Wet Wet Dry Wet Dry Wet Dry ~-~-- Wet Dry Wet Dry 

1) Gordon Channel 

spiny dogfish 
(Squatus acanthias) 72 07 0. 72 
spiny dogfish 
(S. aoanthias) 72 07 1. 74 

2) Port Hard~, Hardx Ba~ 

Qutterclam 
(S=idomus giganteus) 71 OS 0.02 4.3 17 15 59 0.2 0.8 0.06 0.3 0.8 3.5 
Dungeness crab 
(Canoer magister) 71 03 M 19.7 0.14 7.2 28.1 59.6 234 ...... 
Dungeness crab ""'" 
(C. nt:lgis ter) 71 03 M 17.9 0.19 6.3 24.1 52.8 203.7 
Dungeness crab 
(C. magister) 71 03 M 15.8 0.25 6.7 25.6 56.4 217.5 0.2 0.9 
Dungeness crab 
(C. magister) 71 03 M 16.1 0.05 6.8 38.0 38.4 216.0 0.2 1.3 
Dungeness crab 
(C. magister) 71 03 M 15.8 0.04 8.2 32.7 52.6 208.4 0.2 0.9 
Dungeness crab 
(C. magister) 7111 M 18.7 0.15 6.4 27 53 230 0.3 1 0.04 0.2 
Dungeness crab 
(C. nt:lgister) 7111 M 18.2 0.09 10 60 32 190 0.2 1 0.03 0.2 0.3 1.7 

Dungeness crab 
(C. magister) 7111 M 17.7 0.10 9.8 so 36 190 0.12 0.64 0.04 0.2 

Dungeness crab 
(C. magister) 7111 M 18.2 0.13 0.95 4.5 3.9 18 0.3 1 0.04 0.2 

Dungeness crab 
(C. magister) 7111 M 15.4 0.09 15 60 47 190 0.4 1.5 0.04 0.2 0.5 1.7 

Dungeness Crab 
(C. magister) 7111 M 15.9 0.07 8.5 37 48 210 0.05 0.2 o.s 2 

ratfish 
(Hydrotagus ooZZiei) 71 03 0.26 0.2 1.3 4.2 23.0 



ratfish 
(H. ao lliei) 71 03 0. 35 0.5 2.7 3.1 16.5 0.3 1.3 
ratfish 
(H. aolliei) 71 11 42 0.29 0.22 0.96 5.4 24 0.2 0.96 0.04 0.2 0.05 0.32 
yelloweye rockfish 1 

(Sebastes ruberrimus) 71 11 68 1.02 4.5 18 0.3 1 0.05 0.2 0.4 1.6 
yelloweye rockfish 1 

(S. ruberrimus) 7111 68 0.84 4.7 17 0.2 1 0.05 0.2 0.4 1.6 
rockfish 
( Sebastes sp. J 71 11 35 0.17 0.25 1.1 4.2 18 0.3 1 0.05 0.2 0.4 1.6 
rockfish 
( Sebas tes sp.) 71 11 35 0.18 0.35 1.4 4.7 19 0.2 1 0.05 0.2 0.4 1.6 

3) Alert Ba~, Brou~hton Strait 
giant chi ton 
(Cryptoahiton stellerih3 02 0.023 6.8 49 100 740 0.1 1 1.1 7.9 
northern abalone 

(Haliotis kamtsahatkana73 02 0.044 5.6 19 11 37 < 0.3 < 1.0 <0.1 < o. 5 .... 
rock scallop ()'I 

(Hinnites giganteus) 73 02 0.076 1 3 15 59 0.2 < 1.0 2.8 11 
blue mussel 
(Mytilus edulis) 73 02 0.066 2.2 13 29 170 0.2 1.0 0.4 2 
ratfish 
(H. aoZZiei) 73 02 0.355 1 4 3.3 15 < 0.2 < 1.0 <0.1 < 0.5 

4) Kelsey Bay, Johnstone Strait 
rockfish 
( 'Sebas tes sp·. J 71 06 25 0.08 2 9 19 80 
kelp greenling 

(Hezagrammos deaagrammusn2 10 34 0.04 0.4 2 3.5 16 0.2 1 0.1 0.5 
kelp greenling 
(H. deaagrammus) 72 10 32 0.04 0.4 2 3.5 17 0.2 1 0.1 0.5 
lingcod 
[Ophiodon elongatus) 71 06 0.06 0.36 1.6 14 63 0.09 0.42 0.03 0.13 0.07 - 0.32 
lingcod 
(0. elongatus) 71 06 0.07 0. 35 1.6 7.5 35 0.07 0.33 0.02 0.10 0.07 0.34 
lingcod 
(0. elongatus) 71 06 0.12 0.35 1.5 0.07 0.33 0.03 0.13 0.07 0.32 
lingcod 
( 0. e longatus J 71 06 0.08 0.5 2 16 75 



TABLE 4. continued 

Site TRACE METALS 
-1 

(fjg g ) 
Common Name Date Length MERCURY COPPER ZINC LEAD CADMIUM NICKEL 

(Species) Yr Mo Sex (em) Wet Wet Dry Wet Dry Wet Dry Wet Dry Wet Dr:t 

5) Cortes Island 
Pacific oyster 
(Crassostrea gigas) 76 06 0.031 
Pacific oyster 
(C. gigas) 76 06 0.054 
Pacific oyster 
(C. gigas) 76 06 0.036 
Pacific oyster 
(C. gigas) 76 06 0.035 
Pacific oyster 
(C. gigas) 76 06 0.043 
Pacific oyster 
(C. gigas) 76 06 0.046 
Pacific oyster 
(C. gigas) 76 06 0.053 ...... 

0"1 
Pacific oyster 
(C. gigas) 76 06 0.056 
Pacific oyster 
(C. gigas) 76 06 0.044 
Pacific oyster 
(C. gigas) 76 06 0.058 

6) Campbell River, Discovery Passage 
giant chiton 
(C. steUeri) 72 10 0.04 8.6 45 24 130 0.4 2 1.5 8.1 
rock scallop 
(H. giganteus) 72 10 0.05 0.5 2 20 75 0.3 1 2.9 11 
Pacific oyster 
(C. gigas) 71 06 0.04 210 1000 5100 22000 
Pacific oyster 
(C. gigas) 71 06 260 1200 4400 20000 
Pacific oyster 
(C. gigas) 72 10 0.05 16 76 490 2300 0.2 1 1.9 8.7 



red rock crab 
(Cancer produetus) 72 10 14.5 0.04 6.8 30 59 270 0.2 1 0.1 0.5 
red rock crab 
(C. produetus) 72 10 12.0 0.02 5.8 28 45 220 0.2 1 0.1 0.5 
red rock crab 
(C. produetus) 72 10 13.0 0.05 6.9 28 58 240 0.2 1 0.1 0.5 
red rock crab 
(C. produetus) 72 10 12.5 0.03 
red rock crab 
(C. produetus) 72 10 13.5 0.03 4.5 23 43 220 0.2 1 0.2 1 
red rock crab 
(C. produetus) 72 10 11.5 0.05 5.0 27 50 210 0.2 1 0.1 0.5 
spiny dogfish 
(S. aeanthias) 71 06 70.5 0.21 1..4 3.7 13 35 
spiny dogfish 
(S. aeanthias) 71 06 71.4 1 3 12 28 
spiny dogfish 
(S. aeanthias) 71 06 60.2 0.8 2 16 45 
rockfish .... 

-..J 
(Sebastes sp. J 71 06 0.30 0.33 1.6 7.9 39 0.06 0.31 0.03 0.13 0.06 0.33 
rockfish 
(Sebastes sp:.) 72 10 21.5 0.10 0.8 4 3.7 18 0.2 1 0.1 0.5 
rockfish 
(Sebastes sp;) 72 10 17.5 0.08 0.9 4 4.2 18 0.2 1 0.1 0.5 
lingcod 
(0. eZongatus) 71 06 0.10 0. 35 1.6 41 190 0.08 0.39 0.03 0.13 0.07 0. 32 
lingcod 
(0. eZongatus) 71 06 0.09 2 8 25 110 

7) Lund 
---pacific oyster 

(C. gigas) 71 08 0.04 
wolf-eel 

(Anarrhiehthys oaeZZatus) 71 08 0.04 
rockfish 
( Sebas tea sp:. ) 71 08 0.11 
rockfish 
(Sebastes sp·.) 71 08 0.10 
rockfish 
(Sebastes sp') 71 08 0.07 
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Common Name Date Length MERCURY COPPER ZINC LEAD CADMIUM NICKEL 
(Species) Yr Mo Sex (em) Wet Wet Dry Wet [)r_y__ Wet __ Dg Wet Dry Wet Dry 

rockfish 
(Sebastes SF.) 71 08 0.10 
rockfish 
(Sebastes sp. J 71 08 0.24 

8) Powell River, Harwood-Vivian Islands 
northern abalone 
(H. kamtsahatkana) 72 10 12 0.05 3.2 14 10 44 0.4 2 0.1 0.5 
rock scallop 
(H. giganteus) 72 10 17.5 0.09 1 5 24 100 < 0.2 <1 3.6 15 
Pacific oyster 
(C. gigas) 72 10 0.10 34 150 1800 8000 < 0.2 <1 2.0 8.9 
red rock crab 
(C. produatus) 72 10 12.5 0.05 7.8 39 52 260 < 0. 3 <1 <o.l < 0.5 
red rock crab ...... 
(C. produatus) 72 10 11.5 0.05 4.1 17 67 270 < 0.2 <1 0.1 0.5 co 

Dungeness crab 
(C. magister) 72 10 14.5 0.03 3.5 15 41 170 < 0.2 <1 < 0.1 < 0.5 
spiny dogfish 
(S. aaanthias) 72 10 F l. 37 0.8 2 3.0 6.8 < 0.4 <1 < 0.1 < 0.5 
spiny dogfish 
(S. aaanthias) 72 10 F 0.55 0.5 2 2.4 7.9 < 0.3 <1 < 0.1 < 0.5 

striped seaperch 
(Embiotoaa lateralis) 72 10 31 0.16 0.8 4 4.8 22 < 0.2 <1 < 0.1 < 0.5 
striped seaperch 
(E. latera lis) 72 10 26 0.11 1.7 7.7 6.2 29 < 0.2 <1 0.2 0.8 

9) North Texada Island 
California seacucumber 

(Parastichof>u~ aaliforniaus) 76 os < 0.03 
California seacucumber 
(P. aaliforniaus) 76 05 0.03 
1ppper rockfish 
(Sebastes aaurinus) 76 05 28 0.09 



lingcod 
·r o. e longatus J 76 05 61.0 0.08 
lingcod 
(0. elongatus) 76 05 76.5 0.32 
lingcod 
(0. e'longatus) 76 05 66.0 0.10 
lingcod 
(0. etongatus) 76 05 58.2 0.06 
lingcod 
(0. elongatus) 76 05 45.5 0.04 

10) Hornbl Island, Strait of Georgia 
northern abalone 
(H. kamtsahatkana) 72 10 0.04 2.7 11 8.9 37 <0.2 <1 <0.1 < 0.5 
rock scallop 
(H. giganteus) 72 10 0.05 0.5 2 21 90 <0.2 <1 2.0 7.8 
Pacific oyster 
(C. gigas) 71 06 0.02 
Pacific oyster ..... 

ID 
(C. gigas) 72 10 0.15 23 9j 450 1800 0.6 2 1.4 5.6 
spiny dogfish 
(S. aaanthias) 71 06 1.28 0.7 1.6 0.14 0. 32 0.06 0.15 
spiny dogfish 
(S. aaanthias) 71 06 1.16 0.5 1.5 0.10 0.31 0.04 0.12 0.10 0.31 
sea bass 
(Gynosaion nobitis) 71 06 0.21 0.38 1.5 8.6 35 0.07 0.31 0.07 o. 31 
sea bass 
(C. nobiUsJ 71 06 0.34 0.39 1.6 6.6 27 0.08 0.33 0.05 0.20 o.o8 o. 32 
rockfish 
(Sebastes sp_,) 72 10 39.0 0.55 <0.4 2 3.8 19 <0.2 < 1 < 0.1 < 0.5 
rockfish 
(Sebastes sp.) 72 10 27.0 0.10 0.6 3 3.7 18 0.2 1 < 0.1 <o.5 
kelp greenling 
(H. deaagz>aJ1fTIUS ) 72 10 35.0 0.05 0.5 2 4.9 19 < 0.2 <1 < 0.1 <o.5 
lingcod 
(0. eZongatusJ 71 06 0.14 19 80 
lingcod 
(0. e'longatus) 71 06 0.12 1 4 25 90 
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11) Egmont 
Pacific oyster 
(C. gigas) 71 OS 0.04 58 230 670 2700 0.22 0.91 3.4 14.0 
red rock crab 
(C. produatus) 71 OS 0.07 6.5 32.0 70 360 <o.o9 < 0.48 <0.14 < 0. 70 0.13 0.7 
spiny dogfish 
(S. acanthias) 71 05 1.13 0. 30 0.90 3.9 12.0 <0.10 <0.33 <0.06 < 0.19 
coho salmon 
(Oncorhynchus kisutch)71 OS 1.0 4.5 7.2 31.0 <0.15 < 0.66 <0.09 < 0.40 
yelloweye rockfish 
(S. ruberrimus) 71 OS 0. 35 0.40 1.8 12.0 53.0 0.21 0.91 <o.o9 < 0.40 0.45 1.9 
rockfish 
(Sebastes sp.J 71 OS 0.10 <1.7 < 6. 9 19 78 <0.28 <1.2 <0.08 < o. 35 
lingcod 
(0. elongatus) 71 05 0.35 

N 
0 

12) Pender Harbour, Malas.eina Strait 
Pacific oyster 
(C. gigas) 72 10 0.04 28 150 530 2900 0.4 2 1.8 10 

Dungeness crab 
(C. magister) 72 10 M 16.5 0.07 6.2 41 30 200 0.2 1 < 0.1 < 0.5 

Dungeness crab 
(C. magister) 7210 M 17.0 0.12 4.6 29 25 160 0.2 1 < 0.1 < 0.5 

Dungeness crab 
(C. magister) 7210 M 17.0 0.11 5.3 36 28 190 0.3 2 < 0.1 < 0.5 

Dungeness crab 
(C. magister) 72 10 M 14.5 0.13 7.7 34 37 160 0.4 2 < 0.1 < 0.5 

chum salmon 
(Oncorhynchus keta) 72 10 M 176 0.03 0.8 3 3.5 13 < 0. 3 <1 < 0.1 < 0.5 

chum salmon 
(0. keta) 72 10 M 171 0.06 0.5 2 3.4 12 < 0. 3 <1 < 0.1 < 0.5 

chum salmon 
(0. keta) 72 10 M 169 0.05 0.7 3 3.5 14 < 0. 2 <1 < 0.1 < 0.5 



ohum salmon 
(0. keta) 72 10 M 174 0.03 0.7 3 3.1 12 < 0.2 <1 < 0.1 < 0.5 
churn salmon 
(0. keta) 72 10 M 168 0.03 0.8 3 3.5 ltl < 0. 2 <1 <0.1 < 0.5 

churn salmon 
(0. keta) 72 10 M 171 0.06 1 4 4.3 16 < 0.2 <1 <0.1 < 0.5 

13) Nanaimo Harbour 
Dungeness crab 
(C. magister) 7210 M 15.5 o:a 8.2 41 39 200 0.6 3 0.1 0.5 
Dungeness crab 
(C. magister) 7210 M 15.5 0.06 5.8 36 28 170 0.6 3 0.1 0.5 

14) Mudse Island, Gabriela Island 
littleneck clam 
(Protothaca staminea) 72 10 0.03 2.6 10 14 56 <0.6 < 3 0.1 0.5 

littleneck clam 
(P. staminea) 72 10 0.09 2.9 11 14 55 <0.6 < 3 < 0.1 < 0.5 N ... 
littleneck clam 
(P. staminea) 72 10 0.03 3.0 12 12 50 <o.G < 3 < 0.1 < 0.6 
littleneck clam 
(P. staminea) 72 10 0.03 2.6 9.4 13 49 <0.6 < 3 < 0.1 < 0.5 
littleneck clam 
(P. staminea) 72 10 0.04 2.5 9.6 14 55 <0.6 < 3 < 0.1 < 0.5 
Pacific oyster 
(C. gigasJ, 72 10 0.11 8.9 38 230 1000 0.3 1 0.7 3 
Pacific oyster 
(C. gigas) 72 10 0.05 9.3 38 310 1300 <0.6 < 3 0.8 3 
Pacific oyster 
(C. gigas) 72 10 0.06 6.6 25 380 1400 < 0.6 < 3 0.9 3 
Pacific oyster 
(C. gigas) 72 10 0.06 5.0 21 160 660 <0.6 < 3 1 4 
Pacific oyster 
(C. gigas) 72 10 0.04 12 46 410 1600 <0.6 < 3 1 4 
Pacific oyster 
(C. gigas) 72 10 0.05 5.7 26 290 1300 <0.6 < 3 0.7 3 
Pacific oyster 
(C. gigas) 76 12 < 0.08 18 83 400 1900 0.92 4.3 
Pacific oyster 
(C. gigas) 76 12 <0.09 33 140 720 2900 1.5 6.0 
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(Species) Yr Mo Sex (em) Wet Wet Dry Wet Dry Wet Dry Wet _ J)ry Wet Dry 

Pacific oyster 
(C. gigas) 76 12 <0.09 12 54 250 llOO 1.4 6.0 
Pacific oyster 
(C. gigas) 76 12 <0.10 20 79 320 1300 1.5 6.1 
Pacific oyster 
(C. gigas) 76 12 <0.09 22 88 510 2000 2.1 8.1 
Pacific oyster 
(C. gigas) 76 12 <0.10 24 95 480 1900 1.3 4.9 
Pacific oyster 
(C. gigas) 76 12 <0.08 14 66 220 1000 1.2 5.8 
Pacific oyster 
(C. gigas) 76 12 <0.10 19 80 380 1500 1.2 4.9 
Pacific oyster 
(C. gigas) 76 12 <0.09 24 100 500 2200 1.6 7.0 ~ 
Pacific oyster 
(C. gigas) 76 12 <0.07 16 78 350 1700 1.3 6.1 
Pacific oyster 
(C. gigas) 76 12 <0.09 7.9 30 210 810 1.3 4.8 
Pacific oyster 
(C. gigas) 76 12 <0.08 21 91 440 1900 2.2 9.9 
Pacific oyster 
(C. gigas) 76 12 <0.08 14 58 210 900 1.4 6.0 
Pacific oyster 
(C. gigas) 76 12 <0.07 14 61 550 2400 1.5 6.4 
Pacific oyster 
(C. gigas) 76 12 <0.08 13 61 240 llOO 1.9 8.9 
Pacific oyster 
(C. gigas) 76 12 <0.08 15 72 500 2400 1.3 6.5 
Pacific oyster 
(C. gigas) 76 12 <0.07 20 86 380 1600 1.3 5.6 
Pacific oyster 
(C. gigas) 76 12 <0.06 12 64 420 2300 1.4 7. 7 
Pacific oyster 
(C. gigas) 7612 <0.10 18 72 280 llOO 1.5 5.7 

-· 



Pacific oyster 
(C. gigas) 76 12 < 0.09 16 67 500 2100 1.1 4.6 
Pacific oyster 
(C. gigas) 77 02 < 0.09 17 72 550 2300 1.4 6.0 
Pacific oyster 
(C. gigas) 77 02 < 0.10 12 47 240 970 0.7 2.9 
Pacific oyster 
(C. gigas) 77 02 < 0.08 7.6 32 150 620 o. 79 3.3 
Pacific oyster 
(C. gigas) 77 02 <0.08 19 86 640 3000 1.8 8.5 
Pacific oyster 
(C. gigas) 77 02 < 0.08 28 130 1000 4800 1.1 5.3 
Pacific oyster 
(C. gigas) 77 02 < 0.09 18 73 790 3300 1.2 4.9 
Pacific oyster 
(C. gigas) 77 02 < 0.09 18 77 220 910 0.97 4.1 
Pacific oyster 
(C. gigas) 77 02 < 0.10 13 54 300 1200 1.1 4.4 
Pacific oyster N 

(C. gigas) 77 02 < 0.08 15 66 430 1800 1.3 5.5 w 

Pacific oyster 
(C. gigas) 77 02 < 0.08 20 85 660 2900 1.1 4.9 

15) Pylades Channel, Pirate Cove 
red rock crab 
(C. produatus J 72 10 F 9.8 0.05 
red rock crab 
(C. produatus) 72 10 M 12.0 0.06 
red rock crab 
(C. produatus) 72 10 M 10.0 0.02 
red rock crab 
(C. produatus) 72 10 M 13.4 0.06 4.8 19 62 250 < 0.6 <3 < 0.1 < 0.5 

kelp crab 
(Pugettia produata) 72 10 F 6.1 0.03 
kelp crab 
(P. produata) 72 10 M 5.6 0.05 
striped seaperch 
(E. ZateraZis) 72 10 24.6 0.04 0.9 4 5.8 29 < 0.6 < 3 < 0.1 < 0.5 

striped seaperch 
(E. ZateraUsJ 72 10 21.1 0.04 0.9 4 6.1 28 < 0.6 < 3 < 0.1 < 0.5 

rockfish 
(Sebastes sp.) 72 10 32.6 0.14 0.7 3 5.3 23 < 0.6 < 3 < 0.1 < 0.5 
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rockfish 
(Sebastes sp•) 7210 35.3 0.29 0.5 2 4.0 17 0.2 1 <o.l < 0.5 
rockfish 
(Sebastes sp_~) 72 10 34.7 0.32 0.6 3 3.4 15 < 0.6 <3 <0.1 < 0. 5 
kelp greenling 
(H. deeagr>curmus) 72 10 32.8 0.18 0.8 4 5.9 25 0.4 2 <o.'l. < 0.5 
lingcod 
(0. eZ.ongatus) 72 10 51.7 0.21 0.8 4 5.6 25 < 0.6 <3 <0.1 < 0.5 
lingcod 
(0. eZ.ongatus) 72 10 46.6 0.04 0.7 3 5.0 26 < 0.5 <2 <o.l < 0.5 

16) Thetis Island, Stuart Channel 
Pacific oyster 
(C. gigas) 71 08 0.02 17 72 630 4800 0.15 1.0 
red rock crabl 
(C. pr>oduetus) 71 08 0.04 3.0 17 41 230 < 0.12 < 0.66 

N 
.J>o 

Dungeness crab 
(C. magister>) 72 10 M 11.0 0.05 6.2 26 31 130 < 0.6 < 3 < 0.1 <o.5 
Dungeness crab 
(C. magister>) 72 10 M 12.6 0.03 6.2 34 34 190 < 0.6 < 3 0.2 0.9 
Dungeness crab 
(C. magister>) 72 10 F 11.7 0.08 
Dungeness crab 
(C. magister>) 72 10 M 12.7 0.03 5.2 24 55 260 < 0.6 < 3 < 0.1 <o.5 
Dungeness crab 
(C. magister>) 72 10 M 9.5 0.15 
Dungeness crab 
(C. magister>) 72 10 M 12.1 0.04 7.3 40 42 230 < 0.6 < 3 < 0.1 <o .6 
Dungeness crab 
(C. magister>) 72 10 M 9.8 0.05 5.6 22 39 150 < 0.6 < 3 < 0.1 <o.5 
spiny dogfish 
(S. aeanthias) 71 08 95 2.13 3.9 ll.5 
rockfish 
( Sebastes sp.) 71 08 30 0.25 



lingcod 
(0. elongatus) 71 08 0.53 4.9 22 <0.15 < 0.67 

17) Chemainus - Crofton - Stuart Channel 
Pacific oyster 
(C. gigas) 71 04 0.03 
red rock crab 
(C. produatus) 71 04 M 12.3 0.04 
red rock crab 
(C. produatus) 72 01 M 0.12 
Dungeness crab 
(C. magister) 71 04 M 18 0.10 
Dungeness crab 
(C. magister) 72 01 M 16.5 0.03 7.8 38 41 200 
Dungeness crab 
(C. magister) 72 01 M 17.5 0.03 
octopus 
(Octopus dofZeiniJ 72 01 0.01 4.4 20.5 11.8 54.8 
prawn N 

(PandaZus pZatyaeros) 71 04 0.11 
U'l 

spiny dogfish 
(S. acanthias) 71 04 0.64 
spiny dogfish 
(S. acanthias) 71 04 0.61 
spiny dogfish 
(S. aaanthias) 72 01 97 1. 05 0.38 0.97 4.9 12 
spiny dogfish 
(S. aaanthias) 72 01 70 0.21 0.48 1.3 4.8 15 
spiny dogfish 
(S. acanthias) 72 01 77 0.53 1.5 3.9 11 
spiny dogfish 
(S. aaanthias) 72 01 85 0.78 0.35 1.0 6.7 16 
yelloweye rockfish 
( S. ruberrimus) 72 01 24 0.23 0.26 1.1 3.2 13 
yelloweye rockfish 
(S. ruberrimus) 72 01 35 0.22 
yelloweye rockfish 
( S. ruberrimus) 72 01 45 0.16 0.3 1.3 7.6 27 
rockfish 
(Sebastes sp;) 72 01 30 0.11 0.27 1.3 4.1 20 
lingcod 
(0. e longatus) 71 04 0.14 
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lingcod 
(0. elongatus) 72 01 53 0.08 0.30 7.2 1.3 4.9 
lingcod 
(0. elongatus) 72 01 87 0.24 0.52 1.8 7.4 33 
lingcod 
(0. elongatus) 72 01 75.5 0.14 0.28 1.3 4.2 20 
lingcod 
(0. elongatus) 72 01 81.5 0.17 0.33 1.5 5.6 26 
lingcod 
(0. elongatus) 72 01 68.5 0.17 0.37 1.6 6.4 29 

18) Cowichan Bay 
Dungeness crab 
(C. magister) 72 10 M 18.5 0.04 6.2 26 35 150 0.3 1.0 0.1 0.5 
Dungeness crab 

N 
(C. magister) 72 10 M 18.7 0.05 m 

Dungeness crab 
(C. magister) 72 10 M 17.9 0.11 7.3 33 38 170 0.6 3 0.1 0.5 
Dungeness crab 
(C. magister) 76 06 M 18 0.059 
Dungeness crab 
(C. magister) 76 06 M 19 0.052 
spiny dogfish 
(S. acanthiae) 72 10 86.5 1. 26 0.4 1 2.5 7.9 0.6 3 0.2 0.5 
spiny dogfish 
(S. acanthias) 72 10 89.5 1.41 0.8 2 2.8 7.2 0.3 0.8 0.2 0.5 
striped seaperch 
(E. latera lie) 72 10 30.8 0.15 0.3 2 3.9 18 0.3 1 0.1 0.5 
coho salmon 
(0. kisutch) 72 10 14.6 0.02 2.4 10 6.6 28 0.6 3 0.1 0.5 
coho salmon 
(0. kisutch) 72 10 16.3 0.02 7 31 5.4 24 0.2 0.9 0.1 0.5 
coho salmon 
(0. kisu-r;ch) 72 10 15.2 0.02 3.8 16 5.8 24 0.6 3 0.1 0.5 



coho salmon 
(0. kisutah) 72 10 15.2 0.02 1.6 7.7 5.4 26 0.6 3 0.1 0.6 
coho salmon 
(0. kisutah) 72 10 13.6 0.03 1.3 5.6 13 55 0.6 3 0.2 0.6 
coho salmon 
(0. kisutah) 72 10 F 0.05 4.1 9.7 22 53 0.6 1 0.2 o.s 
coho salmon 
(0. kisutah) 72 10 M 78.3 0.10 0.7 2 3.8 14 0.6 3 0.1 0.5 
coho salmon 
(0. kisutah) 72 10 M 74.3 0.03 0.8 3 5.3 19 < 0.6 < 3 < 0.1 < 0.5 
coho salmon 
(0. kisutah) 72 10 F 61.5 0.04 0.7 2 3.9 12 < 0.6 < 3 < 0.2 < 0.5 
coho salmon 
( 0. kisutah) 72 10 F 61.9 0.02 0.8 3 4.5 15 < 0.5 < 2 < 0.1 < 0.5 
coho salmon 
(0. kisutah) 72 10 F 71.3 0.04 0.8 3 3.5 13 < 0.6 < 3 0.1 o.s 
lingcod 
(0. elongatus) 72 10 38.3 0.06 0.6 2 3.9 15 < 0.3 < 1 < 0.1 < 0.5 
rockfish 
(Sebastes sp;) 72 10 32.9 0.07 0.4 2 2.7 12 0.3 1 < 0.1 < 0.5 N 

-...! 

rockfish 
(Sebastes sp;) 72 10 42.0 0.28 0.2 1 2.6 13 < 0.6 < 3 < 0.1 < 0.5 
rockfish 
(Sebastes sp .• ) 72 10 34.0 0.05 0.3 1 3.3 14 < 0.2 < 0.9 < 0.1 < 0.5 

19) Saturna Island, Hare Strait 
northern abalone 
(H. kamtsahatkana) 71 09 0.02 4.4 11.7 10 38 0.52 1.97 
rock scallop 
(H. giga:nteus) 71 09 0.03 0.16 0.59 19.5 72 < 0.17 < 0.66 
Pacific oyster 
(C. gigas) 71 09 0.03 20 91 560 2600 < 0.14 < 0.66 
Pacific oyster 
(C. gigas) 72 10 0.03 23 120 500 2500 < 0.6 < 3 1.5 7.5 
kelp crab 
(P. produata) 7210 M 0.03 
red rock crab 
(C. produatus) 72 10 M 13.9 0.03 4.7 23 52 260 < 0.6 < 3 < 0.1 < 0.5 

red rock crab 
(C. produatus) 72 10 M 13.5 0.07 4.1 20 50 240 < 0.6 < 3 < 0.1 < o.s 
Dungeness crab 
(C. magister) 72 10 M 15.6 0.04 4.6 19 42 180 0.4 2 < 0.1 < 0.5 
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coho salmon 
(0. kisutah) 72 10 0.5 2 3.0 13 0.6 3 0.1 0.5 
copper rockfish 
(S. aaurinus) 71 09 31.5 0.51 0.42 1.9 4.2 19 0.98 4.4 
copper rockfish 
(S. aaurinus) 71 09 33 0.26 0.25 1.1 6.2 26 < 0.15 < 0.67 

black rockfish 
(Sebastes melanops) 71 09 35 0.09 5.6 21 0.48 1.7 
black rockfish 
(S. melanops) 71 09 32 0.08 5.9 24 < 0.18 < 0.8 
rockfish 
(Sebastes sp;) 72 10 33.8 0.08 0.4 2 3.3 14 0.3 1 < 0.1 < o.s 
rockfish N 

(Sebastes sp;J 72 10 31.8 0.25 0.3 1 3.6 17 < 0.6 < 3 < 0.1 < 0.5 (X) 

kelp greenling 
(H. deaagrammus) 72 10 28.0 0.04 0.4 2 3.9 19 < 0.6 < 3 < 0.1 < 0.5 

20) Lower Indian Arm - Port Moody Arm - Vancouver Harbour 
blue mussel 
(M. edulis) 73 01 0.13 1.4 11 14 110 1.4 11 0.3 2.4 
red rock crab 
(C. produatus) 71 02 0.04 14.0 59.5 46 195 0.2 1.0 
red rock crab 
(C. produatus) 71 02 0.04 4.8 41.3 46.5 196 0.5 1.9 
red rock crab 
(C. produatus) 71 02 0.13 7.0 36.3 57.4 299.2 0.5 2.3 
red rock crab 
(C. produatus) 71 02 0.13 6.4 35.7 0.3 1.3 
Dungeness crab 
(C. magister) 71 02 0.07 8.0 45.3 49.4 276.6 0.2 1.3 
Dungeness crab 
r r:. maqis ter) 71 02 0.07 7.9 43.7 51.9 291.5 0.3 1.5 



Dungeness crab 
(C. magister) 71 02 0.13 7.0 32.8 45.5 212.6 0.2 1.1 
Dungeness crab 
(C. magister) 71 02 0.13 7.7 35.8 48.5 226.9 0.3 1.2 
spiny dogfish 
( S. aaan thias J 71 02 1.11 
rockfish 
(Sebastes sp.) 73 01 45.5 0.98 0.3 1.4 2.3 11 0.3 1.3 < 0.2 < 1 
lingcod 
(0. eZongatus) 71 02 0.49 19.8 81.1 0.2 1.0 

22) Point Grey, Burrard Inlet 
octopus 
(0. ddfZeiniJ 73 01 0.04 
Dungeness crab 
(C. magister) 73 01 F 13.5 0.26 13 62 46 220 < 0.1 < 0.5 
Dungeness crab 
(C. magister) 73 01 M 16.0 0.26 3.1 24 35 210 < 0.1 < 0.5 

N 
Dungeness crab ID 

(C. magister) 73 01 F 12.4 0.20 9.9 79 29 230 0.1 0.6 
Dungeness crab 
(C. magister) 73 01 F 12.9 0.13 9.3 50 36 190 < 0.1 < 0.5 
Dungeness crab 
(C. magister) 73 01 M 15.1 0.15 7.8 58 26 190 < 0.1 < 0.5 

midshipman 
(Poriahthys notatus) 73 01 0.07 
starry flounder 
(PZatiahthys steZZatua/13 01 29.5 0.10 

23) Fraser River Estua~, North Arm Jettl 
sea bass 

(C. nobi Zis J 71 06 2 l3 34 250 

24) Iona Island, Fraser River Estuary 
Dungeness crab 
(C. magister) 73 01 M 15.5 0.16 
starry flounder 1 

(P. steZZatUs) 73 01 0.15 



TABLE 4· continued 

-1 
Site TRACE METALS (~g g ) 

Co111100n Name Date Length MERCURY COPPER ZINC LEAD CADMIUM NICKEL 
(Species) Yr Mo Sex (em) Wet Wet Dry Wet Dry Wet Dry w-=t Dry Wet Dry 

25) Sturgeon Bay, Fraser River Estuary 
Dungeness crab 
(C. magister) 73 01 13 0.12 
Dungeness crab 
(C. magister) 73 01 14 0.42 
Dungeness crab 
(C. magister) 73 01 14 0.24 
Dungeness crab 
(C. magister) 73 01 15 0.33 
Dungeness crab 
(C. magister) 73 01 14 0.26 
Dungeness crab 
(C. magister) 73 01 13 0.11 
starry flounder w 
(P. stel-latus) 73 01 0.15 0 

26) Roberts Bank, Fraser River Estuary 
Dungeness crab 
(C. magister) 73 01 M 12.3 0.065 7.8 51 25 160 < 0.2 <LO < 0.1 < 0.5 
Dungeness crab 
(C. magister) 73 01 F 12.0 0.059 9.5 45 40 190 < o. 2 < 1.0 < 0.1 < 0.5 
Dungeness crab 
(C. magister) 77 07 19.4 0.19 5.2 35 31 200 0.1 0.5 
Dungeness crab 
(C. magister) 77 07 17.1 0.27 8.0 35 32 140 0.1 0.5 
Dungeness crab 
(C. magister) 77 07 19.0 0.19 6.9 32 29 140 0.1 0.5 
Dungeness crab 
(C. magister) 77 07 16.5 0.35 11 50 39 180 0.1 0.5 
Dungeness crab 
(C. magister) 77 07 17.6 0.25 9.6 49 33 170 0.1 0.5 
Dungeness crab 
(C. magister) 77 07 16.0 0.33 12 75 25 160 0.1 0.5 



Oungeness crab 
(C. magister) 77 07 16.8 0.32 11 47 35 150 0.1 0.5 
Dungeness crab 
(C. magister) 77 07 12.0 23 77 36 120 0.1 0.5 
Dungeness crab 
(C. magister) 77 07 16.0 0.59 8.0 36 47 220 0.1 0.5 
Dungeness crab 
(C. magister) 77 07 15.0 0.13 10 41 42 170 0.1 0.5 
Dungeness crab 
(C. magister) 77 07 16.0 0.14 9.9 41 44 180 0.1 0.5 
Dungeness crab 
(C. magister) 77 07 15.9 0.40 5.0 23 46 220 0.1 0.5 
Dungeness crab 
(C.· magister) 77 07 11.5 14 51 40 150 0.1 0.5 
Dungeness crab 
(C. magister) 77 07 15.4 0.41 16 77 44 220 0.18 0.91 
Dungeness crab 
(C. magister) 77 07 13.4 0.18 21 87 41 170 0.1 0.5 
Dungeness crab w ..... 
(C. magister) 77 07 15.4 0.22 18 74 41 170 0.1 0.5 
Dungeness crab 
(C. magister) 77 07 14.6 0.28 18 83 39 180 0.1 0.5 
Dungeness crab 
(C. magister) 77 07 16.3 0.19 13 59 39 180 0.1 0.5 
Dungeness crab 
(C. magister) 77 07 15.6 0.30 12 54 47 220 0.1 0.5 

27) Crescent Beach, White Rock, Bounda~ Baz 
blue mussel 
(M. edutis) 73 01 0.009 1.8 12 16 100 0.2 1 0.2 2 
cockle 

(CZinoaardium nuttaZii)73 01 0.038 2.4 11 34 160 < 0.2 <1 < 0.1 < 0.5 
kelp crab 
(P. produata) 73 01 F 6.5 0.037 1.8 12 16 100 0.2 1 0.2 2 
kelp crab 
(P. produata) 73 01 F 6.5 0.036 4.5 31 32 220 < 0.5 <3 0.3 2 
Dungeness crab 
(C. magister) 71 03 0.06 
Dungeness crab 
(C. magister) . 71 10 M 17.9 0.17 



TABLE 4. continued 

Site TRACE METALS 
-1 

(lJjl g ) 
Conunon Name Date Length MERCURY COPPER ZINC LEAD CADMIUM NICKEL 

(Species) Yr Mo Sex (em) Wet Wet Dry Wet Dry Wet D!Y Wet Dry Wet Dry 

Dungeness crab 
(C. magister>) 71 10 M 17.4 0.06 
Dungeness crab 
(C. magister>) 71 10 M 17.2 0.15 
Dungeness crab 
(C. magister>) 71 10 M 16.3 0.07 8.0 23 47 190 
Dungeness crab 
(C. magister>) 71 10 M 15.9 0.08 9.2 33 49 200 
Dungeness crab 
(C. magister>) 71 10 M 15.6 0.20 12 51 42 180 
Dungeness crab 
(C. magister>) 71 10 M 16.1 0.05 
Dungeness crab 
(C. magister>) 71 10 M 17.5 0.05 w 
Dungeness crab N 

(C. magister>) 71 10 M 15.2 o.is 
Dungeness crab 
(C. magister>) 71 10 M 16.7 0.11 
Dungeness crab 
(C. magister>) 73 01 F 9.5 0.068 5.8 23 35 140 < o. 2 < 1.0 <0.1 < 0.5 
Dungeness crab 
(C. magister>) M 16.0 0.189 7.4 32 37 160 0.3 1.0 0.1 < o. 5 
spiny dogfish 
(S. aaanthias) 71 10 18 '0.97 
spiny dogfish 
(S. aaanthias) 71 10 15 0.74 
spiny dogfish 
(S. aaanthias) 71 10 0.67 
Pacific herring 

(Clupea ha:r>engus pallasi) 71 10 
tube-snoutl 

0.06 

(Aulo:r>hynahus flavid7£)/!3 01 0.109 3.8 14 25 94 < 0.6 < 2. 0 <0.3 < 1.0 
buffalo sculpin 
(Enoph:r>ys bison) 73 01 13.5 0.172 1.1 5.2 7.2 36 < o. 2 <1.0 <o.l < 0. 5 



buffalo sculpin 
(E. bison) 73 01 13.5 0.039 1.7 8.1 
sturgeon poacher 1 

7.6 36 < 0.2 < 1.0 0.1 0.5 

( Agonus aaipenserinus J 7 3 01 0.04 3.8 15 15 59 0.3 1 <0.1 < 0.5 
starrl, flounder 
(P. s eUatus) 71 10 0.11 
starry flounder 
(P. steUatusJ 71 10 0.06 
starry flounder 
(P. steZZatus) 73 01 0.064 2.3 9.4 35 140 0.2 1 < 0.1 < 0.5 

28) Victoria, Juan de Fuca Strait 
giant chiton 
(C. steUeriJ 72 10 0.05 4.7 17 12 67 1.3 7.5 
northern abalone 1 
(H. kamtsahatkana) 72 10 0.03 4.7 17 11 40 < 0.2 <1 <0.1 < o.s 
blue mussel 
(M. eduZisJ 72 10 0.07 2.6 12 34 150 0.8 4 0.4 2 
pile perch 
(RhaaoahiZus vaaaa) 72 10 28.4 0.11 0.4 2 3.8 18 < 0.2 <1 <0.1 < 0.5 
pile perch w 

w 
(R. vaaaa) 72 10 27.4 0.16 
rock greenling 

(Hexagrammos Zagoaephalus)12 10 35.0 0.11 0.4 2 3.6 14 < 0.2 <1 < 0.1 < 0.5 
rock greenling 
(H. ZagoaephalusJ 72 10 37.4 0.07 0.5 2 4.1 17 < 0.2 <1 <0.1 < 0.5 
rock greenling 
(H. lagoaephalusJ 72 10 34.9 0.09 0.5 2 3.8 15 < 0.2 <1 <0.1 < 0.5 
red Irish lord 

(HemiZepidotus hemilepicibtusJ72 10 27.2 0.17 32 140 45 190 0.4 2 2.6 12 

29) Sooke - Jordon River, Juan de Fuca Strait 
horse clam 
(Tresus aapaxJ 71 09 0.02 3.3 17 8.4 43 0.15 0.8 0.06 0.33 1.2 6 
horse clam 
(T. aapaxJ 71 09 0.01 
horse clam 
(T. aapax) 71 09 0.02 

30) Port Renfrew, Juan de Fuca Strait 
kelp greenling 
(H. deaagra.Tmlus J 72 10 19.1 0.32 0.4 2 4.8 22 0.2 4 < 0.1 < 0.5 



TABLE 4. continued 

Site TRACE METALS -1 
()l~ ~ ) 

Conunon Name Date Length MERCURY COPPER ZINC LEAD CADMIUM NICKEL 
(Species) Yr Mo Sex (em) wet Wet Dry Wet Dry Wet Dry Wet Dry Wet Dry 

31) Port A1berni, S~roat Narrows 
red rock crab 
(C. pr>oduotus) 72 10 M 15.5 0.07 5.5 25 60 270 < 0.2 < 1.0 <0.1 < 0. 5 
boccacio 
(Sebastes paucispinis)72 10 48.0 0.15 0.4 2 3.4 15 0.2 1 <o.l < 0.5 
rockfish 
(Sebastes sp,) 72 10 32.0 0.21 0.4 2 3.1 15 < 0.2 <1 <0.1 < 0.5 
rockfish 
(Sebastes sp~) 72 10 "32.0 0.17 0.4 2 3.6 17 < 0.2 <1 <0.1 < 0.5 
rockfish 
(Sebastes sp.) 72 10 43.0 0.12 0.6 3 3.6 16 < 0.2 <1 <0.1 < 0.5 

32) Useless Inlet, Barkley Sound 
red rock crab w 

-1:> 
(C. pr>oduotusJ 71 08 M 0.06 14 96 50 340 < 0.11 <0.8 
Dungeness crab 
(C. magister>) 71 08 F 18.2 0.23 8.0 51 67 430 
Dungeness crab 
(C. magister>) 71 08 M 15.8 0.09 9.8 42 52 220 
Dungeness cz;ab 
(C. magister>) 71 08 M 15.7 0.13 7.8 31 43 170 < 0.19 <0.66 
Dungeness crab 
(C. magister>) 71 08 M 15.2 0.05 9.3 42 36 170 < 0.8 < 3.52 
Dungeness crab 
(C. magister>) 71 08 M 14.9 0.05 4.2 16 59 220 < 0.16 < 0.65 

33) Uc·luelet Inlet 
red rock crab 
(C. pr>oduotus) 72 10 14.3 0.13 9.4 38 54 220 0.4 2 < 0.1 < 0.5 
red rock crab 
(C. pr>oduotus) 72 10 15.0 0.45 3.3 15 66 310 < o. 2 <1 < 0.1 < 0.5 
red rock crab 
(C. pr>oductus) 72 10 15.4 0.18 6.6 28 67 280 0.2 1 < 0.1 < 0. 5 



red rock crab 
(C. produatus) 72 10 16.3 0.13 5.2 23 43 190 < o. 2 <1 < 0.1 < 0.5 
red rock crab 
(C. produatua) 72 10 13.5 0.65 7.9· 35 59 260 < 0.2 <1 < 0.1 < 0.5 
red rock crab 
(C. produatus) 72 10 15.8 0.28 6.3 26 61 250 < 0.2 <1 <0.1 < 0.5 
red rock crab 
(C. produatus) 72 10 15.7 0.11 4.9 37 26 190 0.1 1 < 0.1 < 0.5 
red rock crab 
(C. produatus) 72 10 14.9 0.16 3.8 16 58 250 < 0.2 <1 < 0.1 < 0.5 
red rock crab 
(C. produatus) 72 10 14.6 0.37 6.9 36 41 220 < 0. 2 <1 < 0.1 < 0.5 
red rock crab 
(C. produatus) 72 10 13.9 o. 33 3.4 14 47 190 < 0.2 <1 <o.l < 0.5 
striped seaperch 
(E. ZateraZisJ . 72 10 22.0 0.09 0.8 4 4.1 19 < 0.2 <1 < 0.1 < 0.5 
rockfish 
(Sebastes sp~) 72 10 29.0 0.12 0.4 2 2.8 13 < 0.2 <1 < 0.1 < 0.5 
kelp greenling 

w 
0'1 

(H. deaagrC1111T1Us) 72 10 22.2 0.25 0.4 2 3.2 15 < 0.2 <1 < 0.1 < 0.5 
kelp greenling 
(H. deaagrammusJ 72 10 25.2 0.10 0.4 2 5.8 24 0.2 1 0.1 0.5 

34) Gold River, Muchalet Inlet 
rock scallop! 
(H. giganteus) 
blue mussei 

72 10 0.05 0.4 2 22 96 0.2 1 2.9 13 

(M. eduZis) 72 10 0.06 1.3 8.0 12 76 0.5 3 
prawn 
(P. pZatyaerosJ 71 04 0.07 
red rock crab 
(C. produatus) 7210 14.5 0.12 5.1 20 58 230 < 0. 2 <1 < 0.1 < 0.5 
Dungeness crab 
(C. magister) 71 04 M 18.6 0.07 
striped seaperch 

(E. ZateraUsJ · 72 10 24 0.10 0.8 4 6.1 27 < 0.2 < 1 < 0.1 < 0.5 
boccacio 
(S. pauciapinis) 72 10 36.5 0.09 0.6 3 3.4 16 < 0.2 < 1 < 0.1 < 0.5 

boccacio 
(8. pauaiapinis) 72 10 34.5 0.09 0.6 3 3.5 16 < 0.2 < 1 < 0.1 < 0.5 



TABLE 4. continued 

Site TRACE METALS 
-1 

(\19 9: ) 
Common Name Date Length MERCURY COPPER ZINC LEAD CADMIUM NICKEL 

(SJ2ecies) Yr Mo Sex (em) Wet Wet Dry Wet Dry wet Dry wet Dry Wet Dr;L 

rockfish 
(Sebastes sp~) 72 10 28 0.4 0.4 2 3.2 14 < 0.2 < 1 < 0.1 < 0.5 
rockfish 
(Sebastes spo J 7210 28 0.39 0.6 3 3.8 19 < 0.2 < 1 < 0.1 < 0.5 
rockfish 
(Sebastes sr. J 7210 22 0.31 

35) Coal Harbour, Ho1bers Inlet 
horse clam 
(T. capax) 71 10 0.02 
red rock crab 
(C. productus) 71 03 M 0.05 2.1 14.5 52.6 344.8 0.9 5.8 
Dungeness crab 
(C. magister) 71 03 F 18.1 0.12 3.2 24.9 35.9 284.6 0.7 5. 7 w 
Dungeness crab "' 
(C. magister) 71 03 F 17.0 0.25 3.8 24.3 49.4 315 .o 0.5 2.9 
Dungeness crab 
(C. magister) 71 03 M 16.4 0.23 
Dungeness crab 
(C. magister) 7111 M 16.8 0.12 6.8 34 45 230 0.5 2 0.03 0.2 
Dungeness crab 
(C. magister) 71 04 0.23 
spiny dogfish 
(S. accmthias) 71 10 M 1.39 0.38 0.96 3.1 7.9 0.5 1 0.07 0.2 0.62 1.6 
spiny dogfish 
(S. aacmthias) 71 03 M 1.18 0.38 1.2 4.5 13 0.4 1 0.07 0.2 0.55 1.7 
Pacific herring 
(C. harengus paZZasiJ 71 03 3.3 10.0 
Pacific herring 
(C. harengus paUasi) 71 03 0.2 1.0 4.3 22.9 0.5 2.1 
Pacific herring 
(C. harengus paZZasiJ 71 03 0.06 
Pacific herring 
(C. harengus paZZasiJ 71 03 0.07 



Pacific herring 
(C. harengus paZZasi) 71 03 
rockfish 
(Sebastes sp.) 71 03 

1aggregate sample 

0.09 

0.06 2.1 10.6 . 2.8 14.1 

w ...... 



TABLE 5. Arsenic and Iron data list for marine species. 

Site TRACE METALS {ug g-1) 
Common Name Date Length ARSENIC IRON 
{Species} Yr Mo Sex (em} Wet Dry Wet Dry 
--
11 Egmont 

Pacific oyster 
(C. gigas) 71 05 1.7 6.7 
red rock crab 
(C. produatus) 71 05 1.8 9 
spiny dogfish 
(S. aeanthias) 71 05 2.1 6.5 
coho salmon 
(0. kisutah) 71.05 0.3 3.0 
yelloweye rockfish 
( S. ruberriwns) 71 05 3.1 14 
rockfish w co 
(Sebastes sp.) 71 05 10 
1 ingcod 
(0. eZongatus) 71 05 10 

12 Point Grey, Burrard Inlet 
Dungeness crab 
(C. magister) 73 01 F 13.5 11 49 
Dungeness crab 
(C. magister) 73 01 M 16.0 4.3 33 
Dungeness crab 
(C. magister) 73 01 F 12.4 9.5 76 
Dungeness crab 
(C. magister) 73 01 F 12.9 9.3 48 
Dungeness crab 
(C. magister) 73 01 M 15.1 4.0 29 
flounder 

73 01 24 100 



TABLE 6, Trace metal (Hg, Cu, zn, Pb, Cd, Nil data list for marine organisms (not identified to species level). 

Site DATE LENGTH MERCURY COPPER ZINC LEAD CADMIUM NICKEL 
Co!nm:)n Name Yr Mo Sex (ern) Wet Wet Dry Wet Dry Wet Dry Wet Dry Wet Dry 

2) Port Hard:z: 1 Hard:z: Bay 
clam 7l 03 0.02 
clam 7l 03 0.03 
clam

1 
7l 03 0.5 2.3 19.6 87.2 0.5 2.3 

clam 7l 03 0.03 15.3 79.1 5.4 27.8 
clam

1 
7l 03 0.23 3.1 13.4 31.1 133.8 0.5 2.1 

clam 7l 03 0.04 4.6 20.5 26.6 119.5 
sculpin 7l 03 0.14 1.3 6.7 2.8 14.4 
sculpin 7l 03 2.6 14.0 6.5 34.9 
sculpin 7l 03 0.07 

3) Alert Ba:i, Broushton Strait w 
chiton 73 02 0.039 4.7 29 12 72 l.O 8 1.9 12 "' 
whelk 73 02 0.096 17 74 60 250 < 0.2 < l.O 0.9 4 

8) Powell River, Harwood - Vivian Islands 
chiton 72 10 0.09 8.3 47 16 91 1.8 10 

10) Hornb:z: Island, Strait of Georsia 
limpet 72 10 0.03 
clam 7l 06 0.02 

12) Pender Harbour, Malas~ina Strait 
sea star 72 10 0.06 15 70 29 130 2.3 11 1.4 6.4 
sea cucumber 72 lO 2.2 11 15 75 < O.l < 1 < O.l < 0.5 
flounder 72 lO 40.5 0.11 0.8 4 3.2 15 < 0.2 < l < 0.1 < 0.5 

15) P:z:lades Channel, Pirate Cove 
periwinkle 72 lO 0.08 

17) Chemainus - Crofton, Stuart Channel 
squid 7l 04 0.16 
shrimp 7l 04 0.06 
flounder 72 01 30 o.o8 0.40 l.35 7.0 23 



Table 6. continued 

TRACE METALS 
-1 (ug g ) 

Site Date Length MERCURY COPPER ZINC LEAD CADMIUM NICKEL 
Common Name Yr Mo Sex (em) Wet Wet Dry Wet Dry wet Dry wet Dry Wet Dry 

flounder 72 01 28.5 0.05 0.34 1.0 7.1 22 
flounder 72 01 20 0.03 0.27 1.1 5.4 21 

19) Saturna Island, Haro Strait 
chiton 0.04 
periwinkle 0.04 
sculpin 71 09 47 0.28 0.25 1.1 4.3 19 <0.14 <0.65 

20) Lower Indian Arm, Port Moody Arm, Vancouver Harbour 
whelk 73 01 0.21 16 71 200 910 0.5 2.1 6.6 30 
sea star 73 01 0.05 2.1 10 35 160 3.8 18 0.3 1.5 
sea cucumber 73 01 0.13 0.6 14 4.0 86 2.2 48 0.06 1.3 
sculpin 71 02 29.3 0.27 1.1 4.9 3.5 16 <0.2 < 1 <0.2 < 1 

... 
0 

flounder 73 01 29.4 0.31 0.7 3.0 7.4 32 0.8 3.6 <0.2 < 1 

21) Brockton Point, Burrard Inlet 
chiton I 73 01 0.08 19 130 14 98 <0.3 <2 0.6 1.4 
whelk 

1 
73 01 0.10 1.4 7.2 19 99 <1 <6 0.7 3.4 

sea urchin 73 01 0.10 0.7 6.9 3.9 41 0.4 3.9 0.2 2.0 
sea cucumber 73 01 0.08 0.5 7.6 5.7 89 0.7 11 0.1 1.8 
sculpin 73 01 29.0 0.13 0.4 1.7 4.7 22 0.2 1.1 <0.2 < 1 
flounder 73 01 33.0 0.11 0.8 3.8 3.4 15 <0.2 < 1 <0.2 < 1 

22) Point Grex, Burrard Inlet 
sca11o~ 73 01 0.12 
shrimp 73 01 0.07 
blenny 

1 
73 01 0.07 

flounder 73 01 0.09 2.2 9.2 15 63 <0.1 < 0.5 
f1ounder1 73 01 0.16 

23) Fraser River Estuary, North Arm Jetty 
sculpin 71 06 1 7 20 110 
flounder 71 06 25.5 0.32 



24) rona Island 

~~~:~~~rl 73 01 0.06 
73 01 0.08 

25) Sturseon Bank, Fraser River Estuar~ 
snail 73 01 0.09 
shrimp 73 01 0.07 
flounderl 73 01 0.09 

26) Roberts Bank, Fraser River Estuary 
shrimp I 73 01 0.052 13 59 11 50 <0.2 <1 0.4 2 
flounderl 73 01 0.11 36 17 15 70 0.2 r < 0.1 < 0.5 

27) Crescent Beach, White Rock, Boundary Bay 
chiton 73 01 0.047 35 150 24 100 0.8 3 3.7 16 
shrimp 73 01 0.153 
sea star 71 01 0.12 
tunicates 73 01 0.036 5.5 27 11 56 0.5 2 7.3 36 
sculpin 71 03 0.07 .1:> 

sculpin 71 03 0.17 
.... 

sculpin 71 03 0.07 
sculpin 71 10 0.10 
sculpin 73 01 7.6 0.078 3.2 14 13 58 <0.5 <2 < 0.3 < 1 
flounder1 71 03 0.02 
flounder 73 01 0.077 2.1 9.7 11 48 <0.2 <1.0 < 0.1 < 0.5 

28) Victoria, Juan de Fuca Strait 
whelk 72 10 0.22 
sea urchinl 72 10 0.01 0.5 6.9 2.6 36 0.1 1 <0.1 < 1 
sea cucumber 72 10 0.05 0.5 5.1 5.1 55 0.1 1 <0.04 < 0.4 

30) Port Renfrew,Juan de Fuca Strait 
whelk 72 10 0.03 
limpit 72 10 0.04 3.7 18 14 70 0.3 2 1.3 6.3 

31) Port Alberni, SEroat Narrows 
sea urchin 72 10 0.05 1.1 10 30 270 0.5 5 <0.1 < 0.5 
sea cucumber 72 10 0.05 



Table 6. continued 

Site Date 
Common Name Yr Mo 

33) Ucluelet Inlet 
turban snail 72 10 
shrimpl 72 10 

34) Golden River 
turban snail 72 10 

35) Coal Harbour, Holberg Inlet 
perch 71 03 
sculpin 71 03 
sculpin 71 03 
sculpin 71 03 

1
aggregate sample 

Length 
Sex (em) 

MERCURY 
Wet 

0.19 
0.08 

0.004 

0.04 
0.09 
0.11 
0.03 

Wet 

15 
4.8 

13 

0.8 

TRACE METALS 
----------

COPPER ZINC 
Dry Wet Dry Wet 

59 38 150 0.2 
17 11 39 <0.2 

52 28 110 <0.2 

4.4 7.0 40.9 

6.1 28.4 

• 

-1 
(ug g ) 
LEAD 

Dry Wet 

1 0.2 
<1 <0.1 

<1 0.4 

CADMIUM 
Dry 

< 0.6 
< 0.5 

2 

NICKEL 
Wet Dry 

.!> 

"' 
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