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1. INTRODUCTION

In May 1998, BHP Minerals of Canada Inc. amalgamated with BHP Diamonds
Inc., and assumed ownership of the Hope Bay Belt Project. The Project includes
the Boston, Doris Lake, and Madrid properties, the proposed Roberts Bay port
site, Hope Bay, and a winter road corridor connect these areas. These properties
are located 50 km east of Omingmaktok, Nunavut (Figure 1-1). Until the
amalgamation, BHP Minerals had managed the environmental baseline study. The
intent of this program is to generate a comprehensive database of biophysical,
socioeconomic, heritage, and cultural information needed for exploration and
future development approvals.

As a component of the baseline fisheries program, dorsal myomere (muscle) and
livers were collected from lake trout (Salvelinus namaycush) and lake whitefish
(Coregonus clupeaformis; where present) from selected lakes. These lakes were
selected for their proximity to potential development activities. Tissues were
collected from fishes from Doris, Patch, and Windy at the Doris Lake Property
and Aimaoktak (Spyder) Lake at the Boston Property in 1997 (Figure 1-2). In
1998, tissues were collected from fishes from Patch Lake (selected as a regional
reference lake; Figure 1-2). The Aimaoktak Lake samples were processed in 1997
and the remaining tissues were held in storage for analysis in 1998.

In 1998, the environmental baseline program was reduced to match a decrease in
exploration activity as BHP’s operations moved from active exploration to a care
and maintenance phase. Because of these changing circumstances, the analyses of
the previously collected tissue samples were initially deferred indefinitely.
However, to obtain meaningful results from the frozen tissue samples, analyses
should be conducted within two years of sample collection (Mr. Fred Chen, Senior
Analyst, Analytical Services Laboratories, pers. comm.). Storage beyond two
years would likely lead to sample degradation and thus inaccurate results.

The lakes of the Hope Bay Belt are ultra-oligotrophic (Rescan 1998). As such, the
productivity of the fish communities is relatively low. These communities are
characterized by long-lived, slow-growing fishes (Rescan 1998; 1999). Therefore,

BHP Diamonds Inc. 1-1 Rescan" Environmental Services Ltd.
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INTRODUCTION

the fish communities are sensitive to disturbances, such as fishing. The Hope Bay
Belt continues to be a promising resource for future development. As part of the
environmental assessment that will be required, baseline tissue metals data will be
needed. Therefore if the samples were allowed to degrade, new samples would
need to be collected. As the fish communities have already been characterized,
collecting additional tissue samples would be costly and the removal of additional
fishes would be deleterious to the resident fish communities.

The Department of Fisheries and Oceans (DFO), Iqgaluit, recognized that the
tissues held in storage represented a valuable source of baseline information for
fish communities in the northern Slave Geological Province of Nunavut.

As a result, a cooperative effort was undertaken between BHP and DFO whereby
both parties shared the costs and results of the tissue analyses. DFO contributed
funding to complete the tissue analysis. BHP contributed funding for the data
analysis and reporting, in addition to expenses already incurred for the collection
and processing of the tissues.

Rescan’ Environmental Services Ltd. was contracted to facilitate the analysis of
the tissues and resultant data and to generate the following report. Contained in
this report are the results of the tissue analyses for Doris, Patch, Pelvic, and Windy
lakes. In addition, the results for Aimoaktak Lake (analyzed in 1997) are also
presented.

BHP Diamonds Inc. 1-4 Rescan Environmental Services Ltd.
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2. METHODS

Tissue samples were collected from fishes of four Doris Property lakes (Doris,
Patch, Pelvic, and Windy) and one Boston Property lake (Aimoaktak). All fishes
were captured during the lake survey programs of 1997 and 1998 using index gill
nets.

2.1 Fish Collection

Index gill net gangs consisted of three panels of 3.8 cm (1.5”) mesh. Each panel
measured 15.0 m long by 2.44 m deep for an area of 36.6 m’ and a total area of
109.8 m” per gang. Index gangs were deployed in what are termed “rounds”.
During a round, three to four index gangs were set in succession and soaked for
60 minutes. The gangs were then retrieved in order of setting and the captured
fishes were sampled. Once the fishes were sampled, the gangs were re-deployed
for another round. All surveys were evening surveys: conducted between 2000 hr
and midnight.

An Arctic Lake Trout Index Gillnetting (ALTIG) program was designed and first
implemented at the BHP Ekati Mine site in 1994 (McCarthy 1997). The basis for
the program was an Ontario Ministry of Natural Resources Fisheries Assessment
Unit index gillnetting design developed to assess the abundance of lake trout in
Ontario lakes (Willox and Lester 1994). A trial ALTIG program concluded that
single mesh size nets (3.8 cm) provided essentially the same data as the three mesh
sizes used in Ontario but with fewer fish mortalities (3.8, 5.1, 6.4 cm; McCarthy
1997).

Though there are other survey methods available to sample fish communities, gill
nets provide a highly effective means of sampling large numbers of fishes. When
used in an ALTIG program, they provide a standardized methodology that generates
quantitative data. Other methods such as trap nets and beach seines are dependent
on shoreline gradient and substrate type for positioning. Hence, sampling
opportunities are reduced, if even possible. Gill nets are independent of these
factors and can be used for waterbodies that are inaccessible to trap nets and beach
seines. Incidental mortalities, the greatest concern with gill nets, are minimized by
restricting the soaking time to no greater than 60 minutes (McCarthy 1997).

BHP Diamonds Inc. 2-1 Rescan Environmental Services Ltd.
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All captured fishes were identified to species, measured for fork length (mm),
weighed (gm), sampled for aging structures, and released. Left pectoral fins were
used for aging structures. In addition, all fishes over 300 mm were marked with a
uniquely numbered Floy anchor tag. For mortalities, sex, maturity, and
reproductive status were recorded, and otoliths and stomachs were removed for
aging and content analysis, respectively.

2.2 Tissue Collection

Dorsal myomere (muscle) samples and livers were collected opportunistically
from lake trout (Salvelinus namaycush), and lake whitefish (Coregonus
clupeaformis) mortalities. Samples were collected following the procedures
outlined in the British Columbia Field Sampling Manual (MELP 1996). A
minimum of 100 gm of myomere tissue was collected from each fish, as well as
the complete liver, minus the bile gland. Samples were individually stored in
labeled, clean plastic Whirl-Pac bags until analysis. Analyses were conducted by
Analytical Services Laboratories Ltd. (Vancouver, British Columbia). Trace
metals and the methods used for analyses are listed in Table 2-1. For each species
and tissue type in each lake, results were combined and presented as a mean.

2.3 Data Analysis

Mean tissue concentrations for 19 trace metals were calculated. For results that
were less than the detection limit, values of one half the detection limit were
employed when calculating mean concentrations of trace metals in tissues. This
method was used by Swyripa et al. (1993) and Harbicht and Ash (1991) for fish
tissues from Trout Lake, Northwest Territories and Contwoyto Lake, Nunavut,
respectively.

Tissue mercury concentrations were regressed against age and fork length of
fishes. Mercury concentrations were presented on the dependent axis (Y) and the
age or fork length of the fish on the independent axis (X). For lake whitefish, the
age and fork length were transformed into logarithmic values. This was found to
result in a more significant relationship. A basic linear regression was performed
and the regression line equations and R*-values calculated.

BHP Diamonds Inc. 2-2 Rescan Environmental Services Ltd.
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Table 2-1
Detection Limits and Methods for Determining
Metal Concentrations in Fish Tissue

Detection Limit!

Element (mg/kg, wet weight) Method®
"Aluminum 5 ICP
~Arsenic 0.05 HVAAS
“Barium 0.5 ICP
“Beryllium 0.2 ICP
“‘Cadmium 0.02 ICP
~Calcium 10 ICP
“Chromium 0.5 ICP
~ Cobalt 0.5 ICP
“Copper 0.5 ICP
Iron 1 ICP
“Lead 0.05 GFAAS
“Magnesium 0.05 ICP
““Manganese 0.2 ICP
Mercury 0.005 CVAAS
~ Molybdenum 1 ICP
“Nickel 1 ICP
. Selenium 0.1 HVAAS
Silver 0.1 ICP
" Zinc 0.3 ICP

et

All detection limits are based on a minimum of 15 grams (dry weight) of sample
2: CVAAS = Cold Vapor Atomic Absorption Spectrophotometry

GFAAS = Graphite Furnace Atomic Absorption Spectrophotometry

HVAAS = Hydride Vapor Atomic Absorption Spectrophotometry

ICP = Inductively Coupled Argon Plasma/Atomic Emission Spectrophotometry

BHP Diamonds Inc. 2-3 Rescan" Environmental Services Ltd.
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3. RESULTS AND DISCUSSION

Tissue samples were collected from fishes captured during the Hope Bay Belt
environmental baseline fisheries surveys (Rescan 1998, 1999). These surveys
were conducted in August, 1997, and August, 1998. The following sections
present the results and brief discussions of the tissue analyses for trace metals
concentrations in fish tissues from selected Hope Bay Belt lakes.

3.1 Fish Sampling

A total of 219 fishes (118 lake trout and 101 lake whitefish) from Aimaoktak, Doris,
Patch, Pelvic, and Windy lakes were sampled for tissues (Table 3-1). Fishes were
harvested from Aimaoktak, Dgfis, Patch, and Windy lakes in August, 1997, and
from Pelvic Lake in August, 1998. The tissues from Aimaoktak .ake were analyzed
and reported in 1997 (Rescan 1998). The remaining tissues were analyzed in
February, 1999. The data codes and raw data are presented in appendices 3-1 to 3-6.

Table 3-1
Number of Fishes and Tissues Sampled per Species
from Hope Bay Belt Lakes, 1997 and 1998

Species
LKTR LKWH

Lake Myomere Liver Myomere Liver TOTAL
Doris 22 22 29 29 102
Patch 25 25 26 26 102
Windy 25 25 None Present 50
Aimaoktak 25 25 24 24 98
Pelvic 21 21 22 22 86
TOTAL 118 118 101 101 438

Where possible, young adult fishes were sampled. Large adult fishes, especially
lake trout, were released. This is because large lake trout impose a significant
degree of control on the fish community dynamics in lakes (Welch and Klings
1996). The removal of large, older lake trout typically results in a destabilization of
the lake fish community and subsequently requires a number of years to restabilize.

BHP Diamonds Inc. 3-1 Rescan" Environmental Services Ltd.
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3.2 Trace Metals

The mean tissue concentrations of 19 trace metals were calculated. These results
are presented in Tables 3-2 to 3-6. Although analyses provide results for all 19 trace
metals, brief discussions of four key trace metals (arsenic, cadmium, copper, and
lead) are presented below, followed by a more detailed discussion of mercury.

3.2.1 Arsenic

Arsenic is a cumulative toxin, bioaccumulating in fish tissues such as liver and
myomere (Falk ef al., 1973). Dressed myomere tissue concentrations for human
consumption have been set by the Canadian Food and Drug Directorate (CFDD) at
5 ppm. The highest arsenic concentrations were found in Windy Lake lake trout
(Table 3-4). The mean myomere tissue concentration (0.82+0.037 ppm) was well
below the guideline limit of 5 ppm. The mean liver tissue concentration
(4.20+0.351 ppm) was also below the guideline limit.

3.2.2 Cadmium

Cadmium is known to accumulate in gill, kidney, liver, and, to a lesser extent,
myomere tissues (Sprague, 1987). Cadmium is also known to occur in higher
concentrations in fishes of the lower trophic levels (Windom ef al., 1973). These
conditions held true for the Hope Bay Belt tissues. Cadmium was not detectable
in myomere tissue of either lake trout or lake whitefish (Tables 3-2 to 3-6).
However, it was detected in liver tissues and was found to be at higher
concentrations in whitefish. The highest mean concentration of Cadmium was
found in Pelvic Lake whitefish (0.88+0.110 ppm; Table 3-6).

3.2.3 Copper

Copper is a biologically essential trace metal that at high concentrations is toxic
(Forstner and Wittman, 1979). However, copper does not bioaccumulate as most of
it is excreted (Falk ef al., 1973). The CFDD guideline for dressed myomere tissue is
100 ppm (Falk ef al., 1973). Copper was not detectable in myomere tissue of either
lake trout or lake whitefish (Tables 3-2 to 3-6). However, copper was present in
livers of both species. The highest mean concentration was in Windy Lake trout
(222+22.9 ppm). The higher concentrations of copper in livers is not unexpected.
Copper is an essential constituent in metalloenzymes (Demayo et al., 1982).

BHP Diamonds Inc. 3-2 Rescan Environmental Services Ltd.



RESULTS AND DISCUSSION

3.2.4 Lead

Lead is known to bioaccumulate in the bones, scales, kidney, and liver of fishes
(Spry and Wiener, 1991). However, it neither biomagnifies nor does it increase
with size and age. CFDD guidelines for dressed fish myomere is 10 ppm. Lead
was not found in any of the myomere samples from lake trout or lake whitefish
(Tables 3-2 to 3-6). Lead was only detected in a portion of the liver samples from
Pelvic Lake whitefish (Table 3-6). The mean concentration of lead was found to
be 0.58+0.054 ppm.

Table 3-2
Mean Concentrations of Metals (ppm) in Lake Trout and
Lake Whitefish Tissues from Doris Lake, 1997

Lake Trout Lake Whitefish
Tissue Myomere Liver Myomere Liver
Number Mean se Mean se Mean se Mean se
Length (mm) 637 29.0 446 7.1
Weight (g) 27972 404.9 1224 68.2
Age (yr) 30 2.7 29 2.8
Moisture % 80.0 0.38 78.7 0.55 79.9 0.32 80.1 0.32
Aluminum T-Al <5 3.48 0.562 <5 4.11 0.585
Arsenic T-As  0.057 0.0061 0.039 0.0049 <0.05 0.075  0.0093
Barium T-Ba <5 <5 <5 <5
Beryllium T-Be <0.2 <0.2 <0.2 <0.2
Cadmium T-Cd <0.02 0.020 0.0023 <0.02 0.039  0.0040
Calcium T-Ca 1273 14.98 63.2 2.86 155.9 10.49 107.8 25.62
Chromium T-Cr <0.5 <0.5 <0.5 <0.5
Cobalt T-Co <0.5 <0.5 <0.5 <0.5
Copper T-Cu <0.5 131 122 <0.5 3.90 0.338
Iron T-Fe 2.32 0.138 217.7 29.06 2.68 0.133 1282 11.12
Lead T-Pb  <0.05 <0.05 <0.05 <0.05

Magnesium T-Mg 2359 4.69 131.0 3.98 240.9 3.51 1443 3.29
Manganese T-Mn  0.105 0.0046 1.23 0.054 0.136 0.0108 1.89 0.073

Mercury T-Hg 028 0.029 0.51 0.064 0.066 0.0059  0.168 0.0178
Molybdenum T-Mo <1 <1 <1 <1

Nickel T-Ni <1 <1 <1 <1

Selenium T-Se  0.20 0.005 1.10 0.061 0.195 0.0017 1.03 0.012
Silver T-Ag <0.1 0.100  0.0100 <0.1 <0.1

Zinc T-Zn  2.88 0.045 29.2 0.97 2.60 0.012 21.0 0.13

BHP Diamonds Inc. 3-3 Rescan" Environmental Services Ltd.



RESULTS AND DISCUSSION

Mean Concentrations of Metals (ppm) in Lake Trout and

Table 3-3

Lake Whitefish Tissues from Patch Lake, 1997

Lake Trout Lake Whitefish
Tissue Myomere Liver Myomere Liver
Number Mean se Mean se Mean se Mean se
Length (mm) 625 25.5 425 5:7
Weight (g) 2524 288.4 1012 46.9
Age (yr) 23 1.4 24 14
Moisture % 79.1 0.36 79.0 0.45 79.5 0.23 76.9 0.66
Aluminum T-Al <5 8.04 2.167 <5 7:15 0.686
Arsenic T-As 0.080 0.0082 0.112 0.0173 0.070  0.0058 0.258 0.0288
Barium T-Ba <0.5 <0.5 <0.5 <0.5
Beryllium T-Be <0.2 <0.2 <0.2 <0.2
Cadmium T-Cd <0.02 0.030 0.0049 <0.02 0.064 0.0076
Calcium T-Ca 154.0 13.43 64.8 3.56 181.3 11.30 94.5 16.18
Chromium T-Cr <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Cobalt T-Co <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Copper T-Cu <0.5 12.6 1.46 <0.5 4.6 0.52
Iron T-Fe  2.60 0.163 348.1 61.87 2.52 0.033 131.7 3.51
Lead T-Pb  <0.05 <0.05 <0.05 <0.05
Magnesium T-Mg 252.0 397 119.8 515 263.1 2.73 149.2 2.77
Manganese T-Mn  <0.2 1.21 0.072 <0.2 1.70 0.063
Mercury T-Hg 0.392  0.0331 0.692 0.0743 0.120 0.0112 0.393 0.0380
Molybdenum T-Mo <1 <1 <1 <1
Nickel T-Ni | <1 <1 <1
Selenium T-Se 0.220  0.0082 1.642 0.1238 0215 0.0072 1.627 0.0643
Silver T-Ag <0.1 <0.1 <0.1 <0.1
Zinc T-Zn 2.62 0.048 28.42 1.471 2.49 0.041 27.13 0.792
BHP Diamonds Inc. 3-4 Rescan™ Environmental Services Ltd.
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Table 3-4
Mean Concentrations of Metals (ppm) in Lake Trout Tissues
from Windy Lake, 1997

Lake Trout
Tissue Myomere Liver
Number Mean se Mean se
Length (mm) 434 4.4
Weight (g) 845 24.1
Age (yr) 18 1.2
Moisture % 79.3 0.30 78.8 0.57
Aluminum T-Al <5 15.6 2.29
Arsenic T-As 0.082 0.0037 0.420 0.0351
Barium T-Ba <05 <0.5
Beryllium T-Be <0.2 <0.2
Cadmium T-Cd <0.02 <0.02
Calcium T-Ca 120.0 9.04 58.1 1.91
Chromium T-Cr <0.5 <0.5
Cobalt T-Co <0.5 <0.5
Copper T-Cu <0.5 22.2 2.29
Iron T-Fe 3.8 0.28 370.9 52.8
Lead T-Pb <0.05 <0.05
Magnesium  T-Mg 267.4 3.34 142.7 4.19
Manganese  T-Mn <0.2 1.09 0.058
Mercury T-Hg 0.036 0.0030 0.056 0.0062
Molybdenum T-Mo <1 <1
Nickel T-Ni <1 <1
Selenium T-Se 0.488 0.0088 1.960 0.1254
Silver T-Ag <0.1 0.032 0.0138
Zinc T-Zn 2.65 0.031 34.18 1.305

BHP Diamonds Inc. 3-5 Rescan Environmental Services Ltd.
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Mean Concentrations of Metals (ppm) in Lake Trout and

Table 3-5

Lake Whitefish Tissues from Aimaoktak Lake, 1997

Lake Trout Lake Whitefish
Tissue Myomere Liver Myomere Liver
Number Mean se Mean se Mean se Mean Se
Length (mm) 505 17.3 473 T2
Weight (g) 1468 150.5 1402 69.4
Age (yr) 18 1.1 28 1.9
Moisture %
Aluminum T-Al <$ =5 <5 <5
Arsenic T-As 0.030 0.0030 <0.05 0.035 0.0037  <0.05
Barium T-Ba <0.5 <0.5 <0.5 <0.5
Beryllium T-Be <0.2 <0.2 <0.2 <0.2
Cadmium T-Cd <0.02 <0.02 <0.02 0.0125 0.00124
Calcium T-Ca 97.2 7.80 6.52 0.779 95.5 6.36 <10
Chromium T-Cr <0.5 <0.5 <0.5 <0.5
Cobalt T-Co <0.5 <0.5 <0.5 <0.5
Copper T-Cu <0.5 1.02 0.129 <0.5 0.70 0.086
Iron T-Fe 2.6 0.16 13329 579.58 2.7 0.18 179.9 17.42
Lead T-Pb <0.05 <0.05 <0.05 <0.05
Magnesium  T-Mg 258.8 2.71 15.3 0.53 288.6 5.40 16.6 0.55
Manganese  T-Mn <0.2 <0.2 <0.2 0.146 0.0170
Mercury T-Hg 0.369 0.0364 0.060 0.0731 0.223 0.0217 0.763 0.1106
Molybdenum T-Mo <1 <1 <1 <1
Nickel T-Ni <1 <1 <1 <1
Selenium T-Se 0.196 0.0040 0.069 0.0109 0.217 0.0078 0.160 0.0180
Silver T-Ag <0.1 0.120 0.0141 <0.1 0.132 0.0288
Zinc T-Zn 2.58 0.055 2.772  0.1138  2.89 0.0392 2.74 0.104
BHP Diamonds Inc. 3-6 Rescan™ Environmental Services Ltd.
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Table 3-6
Mean Concentrations of Metals (ppm) in Lake Trout and
Lake Whitefish Tissues from Pelvic Lake, 1998

Lake Trout Lake Whitefish
Tissue Myomere Liver Myomere Liver
Number Mean se Mean se Mean se Mean se
Length (mm) 529 25.1 383 4.9
Weight (g) 1789  229.8 733 26.6
Age (yr) 22 1.3 22 1.3
Moisture % 79.3 0.22 77.6 0.77 79.9 0.20 79.1 0.53
Aluminum T-Al <5 7.45 1.432 <5 5.39 0.889
Arsenic T-As 0.030 0.0027 0.047 0.0050  0.026 0.0016 0.049 0.0044
Barium T-Ba <0.5 <0.5 <0.5 <0.5
Beryllium T-Be <0.2 <0.2 <0.2 <0.2
Cadmium T-Cd <0.02 0.031 0.0050 <0.02 0.088 0.0110
Calcium T-Ca  99.6 7.63 1.2 291 171.2 21.17 74.5 13.59
Chromium T-Cr <05 <0.5 <0.5 <0.5
Cobalt T-Co <0.5 <0.5 <0.5 <0.5
Copper T-Cu <0.5 12.21 1.650 <0.5 4.69 0.622
Iron T-Fe  2.52 0.178 274.76  37.214 2.52 0.340 173.00  40.533
Lead T-Pb  <0.05 <0.05 <0.05 0.058 0.0054
Magnesium T-Mg 2554 2.5 126.3 4.97 252.4 6.05 148.0 6.37
Manganese T-Mn  <0.2 1.171 0.0718  0.129 0.0292 1.752 0.2108
Mercury T-Hg 0.307 0.0155 0.363 0.0245 0.084 0.0244 0.251 0.0610
Molybdenum T-Mo <1 <1 <1 <1
Nickel T-Ni <1 <l <1 <1
Selenium T-Se 020 S.1E-10 1.062 0.0715 0.262 0.0267 1.243 0.1479
Silver T-Ag <0.1 0.136 0.0193 <0.1 <0.1
Zinc T-Zn  2.63 0.054 27.29 1.520 251 0.076 23.78 1.411

3.2.5 Mercury

Mercury in various forms occurs naturally in the environment. However,
Precambrian Shield lakes are known to have higher concentrations of mercury
(Cameron and Jonasson, 1972) and land disturbances can lead to further increases.
The Hope Bay Belts lies on the northern edge of the Slave Geological Province of
the Precambrian shield.

In the natural environment, mercury bioaccumulates in fish tissues, and, through
the process of biomagnification, is typically found to have higher concentrations in

BHP Diamonds Inc. 3-7 Rescan™ Environmental Services Ltd.



RESULTS AND DISCUSSION

older, piscivorous fishes. Methylmercury (formed by the bacterial methylation of
inorganic mercury) accounts for greater than 70% of the total tissue load of
mercury (Grey et al., 1995). There are documented health hazards with respect to
mercury consumption. The Health Canada guideline for the maximum allowable
level of mercury in myomere tissue of commercially marketed fishes is 0.5 ppm.
The recommended guideline for frequent consumption is 0.2 ppm.

Mercury was detected in all tissue samples. The relationship between mercury
concentration and the age and fork length of fishes was examined using linear
regression analysis.  Although in most cases a regression of the mercury
concentration against each of age and fork length resulted in a strong relationship,
age and fork length had to be treated separately. Multivariate analysis, such as
multiple regression, did not provide more significant results. This is because age
and fork length are at least partially related, thus confounding the results.

3.2.5.1 Lake Trout
Myomere: Age and Fork Length

Figure 3-1 presents the regressions of total mercury concentration in lake trout
myomere against age. As the R*-values show, strong correlations were found for
Pelvic and Doris trout (R*= 0.5626 and 0.5526, respectively). A weak correlation
was found for Aimaoktak and Patch trout (R*= 0.3923 and 0.2532, respectively).
There was essentially no correlation for Windy trout (R*= 0.1427). The
relationship among lakes was therefore:

(a) LKTR Mean T-Hg (MY) vs. Age:  Pelvic>Doris>Aimoaktak>Patch>Windy

with:
(b) LKTR Mean T-Hg (MY): Patch>Aimoaktak>Pelvic>Doris>Windy
(¢) LKTR Mean Age: Doris>Patch>Pelvic>Aimoaktak=Windy

BHP Diamonds Inc. 3-8 Rescan' Environmental Services Ltd.
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RESULTS AND DISCUSSION

The regression of mean total mercury against fork length generally resulted in
correlations (Figure 3-2). There were strong correlations for Doris and Aimoaktak
trout (R’= 0.5222 and 0.5010, respectively), a fair correlation for Patch (R*=
0.4283), and a weak correlation for Pelvic (R*= 0.3233). However, there was no
correlation for Windy trout (R’= 0.0323). The fork length relationship among
lakes was:

(d) LKTR Mean T-Hg (MY) vs. FL: Doris>Aimoaktak>Patch>Doris>Windy
with:

(e) LKTR Mean Fork Length: Doris>Patch>Pelvic>Aimoaktak>Windy

Differences in results are likely due to differences in the trophic cascade in the
lakes as well as the trout population responses to local conditions. Some of these
factors may include:

the bioavailability of mercury in sediments;
the bioavailability of mercury in forage fishes; and

the presence and density of forage fishes. In addition, differences in the
mean size and age of sampled fish among lakes may also account for some
of the variance. This is because larger fish occupy a higher trophic status
and consequently have a greater proportion of their diet consisting of fish.

Pelvic and Doris lakes had the densest populations of forage species; lake cisco
(Coregonus artedi) and lake whitefish (Rescan, 1998, 1999). Aimaoktak and
Patch lakes had lower densities of forage species, and Windy Lake had no forage
species (Rescan, 1998, 1999). When forage species are present, trout will switch
to a piscivorous diet earlier in their lifecycle (Welch and Klings, 1996).
Therefore, the more dense the forage base, the greater the exposure of trout to
mercury, and the greater the potential for mercury to bioaccumulate and
biomagnify. This is borne out by the Windy Lake results. The small, relatively
old trout feed mostly on invertebrates and therefore have a mean total mercury
concentration that is low, even less than those observed in the lake whitefish
samples (Table 3-4).

BHP Diamonds Inc. 3-10 Rescan " Environmental Services Ltd.
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RESULTS AND DISCUSSION

Coupled with the presence of forage fish as a factor in the differences in myomere
concentrations, is the mean total mercury present in the forage species. The
relationship among lakes of total mean mercury in lake whitefish myomere was:

(f) LKWH Mean T-Hg (MY): Aimoaktak>Patch>Pelvic>Doris>Windy

This follows closely the relationship observed among lakes for total mean mercury
in lake trout (a). Therefore, the mean total concentration of mercury in lake trout
myomere is likely related to:

the availability of forage fish;
the mean total concentration of mercury in forage fish myomere; and

the bioavailability of mercury to the forage fishes.
Liver: Age and Fork Length

As Figure 3-3 shows, the regressions of total mercury concentration in lake trout
liver against age had generally strong correlations. The R%-values indicate a very
strong correlation for Pelvic (R*= 0.7175) and strong correlations for Aimoaktak,
Doris, and Patch trout (R*= 0.5144, 0.4862, and 0.4084, respectively). There was
essentially no correlation for Windy trout (R>= 0.1165). The relationship among
lakes is:

(g) LKTR Mean T-Hg (LV) vs. Age: Pelvic>Aimoaktak>Doris>Patch>Windy

The regression of mean total mercury against fork length generally resulted in
strong correlations for Doris, Patch, and Aimoaktak trout (R2= 0.5460, 0.5389, and
0.4106, respectively; Figure 3-4). There were weak to no correlations for Pelvic
and Windy trout (R*= 0.1814 and 0.0151, respectively). The relationship among
lakes is:

(h) LKTR Mean T-Hg (L'V) vs. FL: Doris>Patch>Aimoaktak>Pelvic>Windy

The difference in results are likely due to the same factors listed for myomere
(Section 3.2.6.1.1). These are:

the bioavailability of mercury in sediments;

the bioavailability of mercury in forage fishes;

BHP Diamonds Inc. 3-12 Rescan' Environmental Services Ltd.
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RESULTS AND DISCUSSION

the presence and density of forage fishes; and

the mean size of the sampled fishes.

Another factor to consider is the function of the liver in detoxification. The liver
is the site of metal-binding by proteins such as metallothionines (Jimenez and
Stegeman, 1990). Therefore, higher liver concentrations of mercury are likely the
result of binding and detoxification processes.

Again, the Windy tissue results appear to support this hypothesis. Liver mercury
concentrations in Windy trout were less than those in all other samples, including
lake whitefish. This indicates that Windy trout were probably exposed to lower
levels of mercury than fishes in other lakes, trout and whitefish included. The
differences between Windy trout mercury concentrations and trout and whitefish
from other lakes is likely due to differences in diet. Windy trout are small and
feed primarily on invertebrates. Trout in the other lakes include more fish in their
diets and therefore are exposed to higher concentrations of mercury in their diets.

Differences in diet likely also accounted for the lower observed mercury
concentrations in Windy trout than lake whitefish from other lakes. Whitefish
feed primarily on benthos whereas lake trout usually include both benthic
invertebrates as well as pelagic invertebrates in their diets. As mercury enters the
food chain primarily through the benthos, the greater proportion of pelagic
invertebrates in the Windy trout diet results in a lower exposure rate of Windy
trout to mercury and thus lower mercury concentrations than whitefish from other
lakes.

3.2.5.2 Lake Whitefish
Myomere: Age and Fork Length

Figure 3-5 presents the regressions of total mercury concentration in lake
whitefish myomere against log age. Strong correlations were found for
Aimoaktak, Doris, and Patch whitefish (R2= 0.7805, 0.6799, and 0.5844,
respectively). A weak correlation was found for Pelvic whitefish (R*= 0.2828).
The relationship among lakes was therefore:

BHP Diamonds Inc. 3-15 Rescan" Environmental Services Ltd.
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RESULTS AND DISCUSSION

(1) LKWH Mean T-Hg (MY) vs. Age: Aimoaktak>Doris>Patch>Pelvic
with:

(j) LKWH Mean T-Hg (MY): Aimoaktak>Patch>Pelvic>Doris
(k) LKWH Mean Age: Aimoaktak>Doris>Patch>Pelvic

The regression of mean total mercury against log fork length resulted in strong to
weak correlations (Figure 3-6). There were strong correlations for Doris,
Aimoaktak, and Patch whitefish (R2= 0.6898, 0.5768, and 0.4574, respectively)
and a weak correlation for Pelvic whitefish (R*= 0.3047). The fork length
relationships among lakes was:

() LKWH Mean T-Hg (MY) vs. FL: Doris>Aimoaktak>Patch>Pelvic
with:
(m) LKWH Mean Fork Length: Aimoaktak>Doris>Patch>Pelvic

The difference in results is likely due to the differences in the trophic cascade in
the lakes as well as differences in the size and age of the sampled fish from each
lake. The progression of mean fork length of lake samples shown in (m) is similar
to the progression for mean ages (k) and the regressions of total mercury against
fork length (1). This indicates that as the mean size of the samples decreased, so
did the strength of the regressions. This is likely due to the smaller mean samples
being comprised of younger fish of a narrower size and age range (Tables 3-2 to 3-
6). As such, the narrow ranges in age and size naturally led to weaker
correlations.

Liver: Age and Fork Length

The regressions of total mercury concentration in lake whitefish liver against log
age had generally strong correlations (Figure 3-7). The R*-values indicate strong
correlations for Doris, Pelvic, and Patch whitefish (R2= 0.6109, 0.5373, and
0.4711, respectively). There was a weak correlation for Aimoaktak fish (R*=
0.3817). The relationship among lakes is:

(n) LKWH Mean T-Hg (LV) vs. Log Age: Doris>Pelvic>Patch>Aimoaktak

BHP Diamonds Inc. 3-17 Rescan' Environmental Services Ltd.
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RESULTS AND DISCUSSION

The regressions of mean total mercury against log fork length were less significant
than those for log age (Figure 3-8). Correlations were strong for Doris and Patch
whitefish (R’= 0.5552 and 0.4278, respectively), but weak for Aimoaktak and Pelvic
fish (R?= 0.2900 and 0.2409, respectively). The relationship among lakes was:

(o) LKWH Mean T-Hg (LV) vs. log FL: Doris>Patch>Aimoaktak>Pelvic

The difference in results are likely due to the same factors listed for myomere
(Section 3.2.6.2, above). In addition, acute exposures of individual fish from
recent meals containing high levels of mercury, may also have added variance to
the results.

3.3 Conclusions

All metals levels in fish, with the exception of mercury, were measured in
concentrations below the Health Canada guidelines. There were no development
activities in the vicinity of the source lakes which could have contributed to the
observed metal concentrations. Therefore, the metal levels observed in the Hope
Bay Belt fishes can be considered as normal background concentrations.

Tissue concentrations of mercury were greater in liver samples than in myomere
samples. The mean tissue concentrations of total mercury in lake trout tissues
were greater than those of lake whitefish from the same lake. A total of 12 out of
118 lake trout sampled were found to have myomere mercury concentrations
above the Health Canada guideline (0.5 ppm; Table 3-7). Additionally, thirty-six
fish were found to have mercury concentrations above 0.3 ppm. More than half
the trout from Patch and Aimoaktak lakes had myomere mercury concentrations
above 0.3 ppm (68% and 60%, respectively; Table 3-7). In contrast, the mean
Windy lake trout myomere mercury concentration was the lowest, less than all
other trout and whitefish sampled from the other lakes (Tables 3-3 to 3-7).

Generally, older, larger trout had greater concentrations of mercury in their tissues
(Figures 3-1 to 3-4). The larger, older lake trout were also more likely to have a
myomere mercury concentration above the Health Canada guideline for
consumption (0.5 ppm). As there is no development linked with these results, it
can be concluded that background mercury concentrations in larger, older lake
trout typically exceed the Health Canada guideline.
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RESULTS AND DISCUSSION

Table 3-7
Number of Fishes by Total Mercury Concentration in
Myomere Tissues from Hope Bay Belt Lakes, 1997 and 1998

LKTR LKWH
T-Mercury (ppm) <0.3 0.3-04 =>0.5 n <0.3 0.3-0.4 >0.5 n
Doris 15 6 1 22 29 0 0 29
Patch 8 11 6 25 26 0 0 26
Windy 25 0 0 25 - - - -
Aimaoktak 10 10 5 25 19 5 0 24
Pelvic 12 9 0 21 22 0 0 22
TOTAL 70 36 12 118 96 5 0 101

Lake whitefish mean tissue concentrations of meréury tended to be lower than
those of lake trout (Table 3-2 to 3-6). Only five out of the 101 whitefish sampled
had myomere mercury concentrations above 0.3 ppm and none over 0.5 ppm
(Table 3-7). The fish with the highest myomere mercury concentrations were
from Aimoaktak Lake.
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Appendix 3-1
Key to Abbreviations and Codes

FISH NAMES AND CODES

Code Common Name Binomial

LKTR lake trout Salvelinus namaycush
LKWH lake whitefish Coregonus clupeaformis
DATA CODES

Tissue

Sample

Liver LV

Myomere MY




Appendix 3-2a
Concentrations of Metals in Lake Trout
Myomere from Doris Lake, 1997
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Appendix 3-2b
Concentrations of Metals in Lake Trout
Livers from Doris Lake, 1997
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Appendix 3-2c
Concentrations of Metals in Lake Whitefish
Myomere from Doris Lake, 1997
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Appendix 3-2d
Concentrations of Metals in Lake Whitefish
Livers from Doris Lake, 1997
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Appendix 3-3a
Concentrations of Metals in Lake Trout
Myomere from Patch Lake, 1997




(panunuo)

9T ¢ 8T §'T T 9T vt €T a3 uz-I  dulZ
10> 10> 10> 10> 10> 10> 10> 10> 10> 8y-1I 1eaAfS
0 €0 0 0 0 0 0 0 0 9S-I WnRPRS
> > > > > = I> i > IN-L  [O¥OIN
> > > > > > > > I> OJA-], WNUIPAIOIAL
€EV0 91°0 €870 1,970 ¥1€°0 T0¥°0 99°0 S9%°0 TLTO Sg-1 AmdspN
70> 70> o> 70> o> 0> 70> 70> 0> UA-] dsouedueAl
6€C veC SLT 80C e ¥ST 1sT vST 08¢ SIN-L wnissudepy
S0°0> S0°0> S0°0> S0°0> S0°0> S0°0> S0°0> S0°0> S0°0> qd-1  pee]
4 4 4 € 4 € rd € € ag-L  uoif
S0> S0> S0> S0> S0> S0> S0> S0> S0> n)-y, 1ddo)
S0> S0> S'0> S0> $0> §'0> S0> S0> S0> 0D-1 MNeqoD
5t S0> S0> $'0> S0> S0> S0> S0> S0> ID-L wnmoxy)
29 €6 0Tl €8 66 0T¢ 7Ll 81 48! eD-L wnpe)
200> 200> 200> 200> 200> 200> 700> 200> 200> pD-1L wnmpe)
o> 70> 0> 70> o> 70> 0> 70> 0> og-1 wmilrg
S0> S0> S0> S0> S0> S0> S0> S0> S0> eg-] wnueg
90°0 91°0 800 o S0°0> 500> o I1°0 500> SY-I  dIU3sIy
G> s> S> S> S> S> s> S> S> [V-1 wnupunpy
V6L €6L €LL 8 €6L v'8L ¥'08 708 TLL % AIMISION
AN AN AN AN AN AN AN AN AN anssi],
61 (4 81 T 9¢ ST LT 8T 8 (1£) 23y
7€0¢ 916¢ €€8T 0€2T Thee OvLI 861¢ 809T 387 (3) Brom
809 1CL 6L9 $69 069 65 SIL £89 LSE (urux) yy3udry
ALAT AR ALAT LA qLA1 ALA1T AR ALAT A1 po)
yored yored yored yored yored yored yored yored yored e
06# 68# 6L# 8L# SL# pL# 19# 09%# 8T# ysiq

eg-¢ Xipuaddy

1661 ‘@eT yojed wouy a1awoAy jJnol] ayeT] ul s|ejs|Al 4O suoijeljuasuod)



(panunuoo)

9T L'T i € 9T TT VT 9T uz-J, Uz
10> 10> 10> 10> 10> 10> 10> 10> 8y-I oAl
70 70 0 0 0 0 €0 €0 9S-I WNIURRS
> I> = > > 12 > > IN-L YN
> & Ie= = T& I> > e OJA-], WnuapqAjoJA]
$TS0 90¥°0 TE0 ¥ero 1840 60T°0 vES0 LT°0 SH-1L Amdm
T0> To> 70> 0> 70> ral1>= 70> o> UA-], dsouedueA
ST €5¢ 897 98¢ (454 8¢T L9T $9z SIN-1, wmnisouSeA
S0°0> S0°0> 500> S0°0> S0°0> S0°0> S0°0> S0°0> qd-1  ped]
z 4 z z € 4 r4 3 -1  uoiy
S0> S0> S0> S0> S0> S0> S0> $'0> n)-1 Jaddop
S0> $0> S0> S0> S0> S0> S0> S'0> 0D-1L ¥EqoD
S0> $'0> S0> S0> S0> S0> S0> S0> ID-], wnuoay)
Tl od LOT LOT 6L 11 06 ¥4 eD-], wnpE)
700> 700> 200> 200> 700> 200> 200> 200> pD-1 wniwpe)
0> 70> 70> 70> 70> 70> 70> 70> ag-1 wmyfeg
$'0> $0> S0> S0> S0> S0> $0> S0> vg-], wnueg
10 L00 S0°0> 80°0 S1°0 500> L0°0 60°0 SY-1  dIuasly
S> S> S> S> (2 S> a2 G [V-1 wnumunpy
1'6L 15, 9'8L 9°GL v6L €6L 9L L6L % AIMISIOA
AN AN AN AN AN AN AN AN ~amssiy,
1£3 93 81 81 9T ST 14 SI (1£) 23y
0981 88€T 00L1 79¢T 006¢ 9L¥T v6TL 909 (3) 1y3rom
L9L LT9 63S 9¢9 L69 S€9 L68 L6E (wrur) gyguay
QI ALY dLAT AT ALY dLAT dIA1T AR po)
yored yored yored yored yored L yored yored e
91 T# 80T# LOT# SOT# 10T# 001# 6# 16# qsiq

1661 ‘@jeT yoled wody alswoAy Jnoa] ayeT] ul S|ejs|\ JOo suoljesjuasuo)

eg-¢ xXipuaddy



(pajajdwo9)

$T 9 5T 8T 8T 9T $'C LT uz-I  duz
10> 1'0> 10> 10> 1'0> 10> 10> 10> 8y-L  JeALlS
0 €0 0 T0 0 €0 0 70 9S-I WNIRRS
> > > > > > > > IN-L  [PPIN
> > > 1> o2 > 1> > OJA-L WnuapqAjoIAl
€LTO 18T°0 110 ¥8C°0 18€°0 £09°0 789°0 19€°0 SH-IL AmdmN
T0> T0> T0> 70> 70> o> 70> 70> UA-]L, dsouBSuel
A A 0ST €8¢ 897 €5T SET 1874 967 3N-L wnissude]y
S0°0> S0°0> S0°0> S0°0> S0°0> S0°0> S0°0> S0°0> qd-L  Pel
4 S z i 4 € € 4 91-1  uoaf
S0> S0> S0> S0> S0> S0> S0> S0> np-1 Jaddop
S0> S0> S'0> S0> S0> S0> S0> S0> 0D-1 MeqoD
S0> S0> S0> S0> S0> S0> S0> S0> ID-1, wnoiy)
97T €92 96 112 621 €61 11¢ vIT €D~ wWnpE)
700> 200> 700> 700> 70°0> 700> 700> 700> pD-1 wnmupe)
70> 70> o> o> 70> 70> 0> 70> og-1 wnifjArg
$'0> S0> S0> $0> S0> S0> S0> S0> eg-1 wnueg
S0°0 L00 500> L00 10 110 €10 10 SY-1  dIudsly
> S> S> > G> > S> > [V-1 wWwnuumpy
98 V6L v'8L S'8L €6L 08 9'6L S°LL % QINJSIOIAl
AN AN AN AN AN AN AN AN anssi,
9T ZZ i vT €T - - 61 - (1£) 98V
706 816 ¥19 0¥9¢ 79¢¢ 816¢ £0ST 0087 (3) yySrom
414 oy 08¢ SH9 089 €69 699 €99 () gy3uary
AT A1 AL LT ALYT A1 ALAT LT 3po)
yoreq ored yored yored yored yojed yored yored e
9ET# 6TI# STI# ZAL. 0Z1# 61T# S1I# LYT# ysiq

1661 ‘@3eT yosjed wodj a1dWoA Jnoa] ayeT ul S|e}aj\ JO suoljesjuasuod)

eg-¢ Xipuaddy



Appendix 3-3b
Concentrations of Metals in Lake Trout
Livers from Patch Lake, 1997
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Appendix 3-3c
Concentrations of Metals in Lake Whitefish
Myomere from Patch Lake, 1997
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Appendix 3-3d
Concentrations of Metals in Lake Whitefish
Livers from Patch Lake, 1997
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Appendix 3-4a
Concentrations of Metals in Lake Trout
Myomere from Windy Lake, 1997




(panunuoo)

6T 7 i 9T v Le 8T T € uz-I  dug
10> 10> 10> 10> 10> 10> 10> 10> 10> 8y-L  1eArS
S0 $0 S0 S0 ) S0 S0 S0 S0 9S-I WnIUd[S
> > 5= I> > > > > I IN-L [N
> > > T > > > > > OJA-L, WnUIPqA[OIA
810°0 990°0 9200 S¥0°0 1%0°0 LS00 1200 6200 9€0°0 SH-I AMmdpN
0> 70> 70> 70> o> 0> 0> 0> 70> UA-], SoUBduBIA]
00€ 08¢ 6LT GST LET 94 967 LiE 96T SIN-1 wmisauge
S0°0> S0°0> 500> S0°0> S0°0> S0°0> S0°0> S0°0> S0°0> qd-1L  pe]
€ 4 € 9 4 S % € 9 4-1  uoiJ
S0> $'0> S0> S0> S0> S0> S0> S0> S0> n)-1, Joddop
S0> $'0> S0> S0> S0> S0> $'0> S0> S0> 0D-1 MeqoD
S0> S0> S0> S0> S0> S0> S0> $0> S'0> ID-], wnpuoIy)
SL SI1 81 81 611 06 74! L91 zel D~ wnpE)
200> 200> 200> 700> 200> 200> 200> 700> 200> pD-1L wnmupe)
0> o> o> T0> 70> To> 0> 0> T0> ag-1 wmijkreg
S0> S0> $'0> S0> S0> S0> S0> S0> S0> vg-], wnueg
10 L070 60°0 110 90°0 L0°0 11°0 80°0 1'0 SY-I dIuasay
¢> > &> > > o> > > > V-1 wnumnpy
L9L L8L 6'LL 708 v'18 €08 v9L $'8L 8°08 % IMISIOI]
AN AN AN AN AN AN AN AN AN anssi,
4 ST ST 44 61 |14 91 9¢ |14 (1K) 23y
969 89L 918 996 868 (4] 78 0.8 88 (3) 1y3rom
01 Y 9¢h €9 SSy LY 1434 LY 99% (ww) yyduary
LT dLd1 LA dLAT LT AT A1 LT dIA1 po)
Apurp Apurp Apurp Apurpy Apurp Apurpy Apurpy Apurpy Apurp ey
Ehit h# Th# ob# 6E# 8 LE# o¢H SeH ysiq

1661 ‘@je] ApuIpl wioly a18WoA Inod] axeT ul s[ejs|\ JO suoljesjuasuo)
ep-¢ Xipuaddy



(panunuos)

8T v 4 ET LT LT 9T L't uz-J,  duz
10> 10> 10> 10> 10> 10> 10> 10> 8v-L  JeArlS
S0 S0 S0 S0 90 v'0 S0 S0 9S-I WIS
> > > I> > b > > IN-L  [PYIN
> > > I> > > > > OJA-], WNUIPYA[OTAI
€00 1£0°0 L90°0 €00 €€0°0 1¥0°0 620°0 6200 -1 Amdmy
70> 70> 0> 0> 70> o> 70> 70> UA-], dsouedueAl
1LT 52 94 8LT €LT %4 192 v6¢ SIN-1 wnisaugey
S0°0> S0°0> S0°0> S0°0> S0°0> S0°0> S0°0> S0°0> qd-1  pel
€ € 4 S 3 8 14 : -1  uoaf
S0> S0> $'0> $0> S0> S0> S0> $0> n)-], Jadde)
S0> S0> $0> S0> S0> $0> S0> S0> 0D-1 MeqoD
S0> S0> $0> S0> S0> S0> S 0> S0> 1D~ wWnIoIy)
€01 16 vLI 811 121 6€1 I8 €It €D-] wnne)
200> 200> 200> 700> 200> 200> 200> 200> pD-1L wnwpe)
0> 70> 70> 70> 70> 70> 70> 0> og-1 wmijfreg
S0> S0> $0> $'0> S0> S0> S0> S'0> vg-L wnieg
60°0 L00 80°0 90°0 L00 90°0 80°0 90°0 SY-1 dIuasIy
S> s> S> S> £ S> s> S> V-1 wnupunpy
6L 708 S6L 6L 6'8L (A4 908 ELL % AIMISIOIA]
AN AN AN AN AN AN AN AN anssI],
SI 81 € ¢l 0T £T 61 4 (1K) 23y
206 996 0¢6 A4 9011 866 L6 0£9 (3) )ysrom
(444 €SP 1§37 61¢ oLy 9G¥ 9y 00% (orur) y3guary
dLA1 ALAT g1 ALAT q1IA1 AIAT d1A1 ALAT Ppo)
Apurpy Apurp\ Apurpy Apurp\ Apurpy Apurpy Apurp\ Apurpy oyer]
SS# pS# €SH# SH# IS# 0S# 6hi# yh# usiy

1661 ‘@je Apuipy wiolj aiawoAp Jnou] 8yeT ul sjeja|y Jo suoljesjusduo)
ep-¢ xipuaddy



(payajdwo9)

4 8T ¢T 97 LT 9T LT 9T uz-1, dwz
10> 10> 10> 10> 10> 10> 10> 10> 8y-L 1eaArS
0 70 v'0 S0 $0 $0 S0 S0 9S-I WNIUS
1> > T > > I> > > IN-L P¥IIN
> > > 1> > > > > OA-L WnudpqA[oIAl
¥90°0 7200 90°0 7€0°0 1€0°0 1200 ¥20°0 700 SH-1 AmdnN
T0> T0> T0> 70> 0> 70> o> o> UA-L, 9SouBSUEBIAl
€he LT 1T 8L 8¢ 92 98¢ 897 SIN-1 wmisougey
S0°0> S0°0> S0°0> S0°0> S0°0> S0°0> S0°0> S0°0> qd-1L  Pped]
¢ € € ri T T € € of-I  uoaf
S0> $'0> S0> S0> S0> S0> S0> S0> n)-1 Jaddo)
S0> $0> S0> S0> S 0> &0 S0> S0> 0D-L eqoD
S0> S0> S'0> S0> S0> (1> $0> S0> ID-L wnuoIy)
€6 $9T AR 6 101 4 8L 99 €D~ wmne)
700> 700> 200> 00> 200> 200> 200> 700> pPO-1 wnmupe)
0> 70> 0> T0o> 70> 70> 70> o> og-1 wniflAng
S0> S0> S0> S0> S0> S0> S0> S0> eg-] wnueg
S0°0> 800 90°0 90°0 10 7o 6070 10 SY-I dMudsly
S> S> S> s> s> S> s> S> [V-1 wnurnpy
8 S8L 08 S'6L 8'8L T6L 1'SL LLE % QINJSIOIAI
AN AN AN AN AN AN AN AN anssI,
9¢ vl 91 | 14! ST 4! vl (a£) 93y
756 708 079 ¥99 9LL 36L 368 ¥98 (3) 3qBrom
8SY 90% 66€ 10¥ 81 wy 44 LEY () yy3uary
g1 AR AL AR ALYT AR AT ALY apo)
Apurp Apurp Apurpy Apurpy Apurpy Apurp Apurpy Apurp e
€9¢# 9% 19# 09# 6S# 8S# LS# 9GH# ysiq

1661 ‘@ye] ApuIpy woly a19WwoAl Inoa] a)eT ul S[eja|y JO SuoneIuadUuU0)

ep-¢ Xipuaddy



Appendix 3-4b
Concentrations of Metals in Lake Trout
Livers from Windy Lake, 1997
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Appendix 3-5a
Concentrations of Metals in Lake Trout
Myomere from Aimaoktak Lake, 1997
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Appendix 3-5b
Concentrations of Metals in Lake Trout
from Aimaoktak Lake, 1997
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Appendix 3-5c
Concentrations of Metals in Lake Whitefish
Myomere from Aimaoktak Lake, 1997
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Appendix 3-5d
Concentrations of Metals in Lake Whitefish
Livers from Aimaoktak Lake, 1997




(panunuo)

£
(40
€0
>
1>
L1
0>
91
S0°0>
€LY
(4!
§0>
0>
01>
€00
0>
o>
S0°0>
G>
AT
12
8vel
861
HMIT

Ge
S0
¥0
1>
1>
LS
0>
L1
S0°0>
61¢
't
0>
So>
01>
€0°0
0>
g0>
S0°0>
G>
AT
9
9911
6LY

HMIT

(4
10>
o
>
1>
6060
0>
ST
§0°0>
6L1
90
o>
o>
or>
c0°0>
0>
g
S0°0>
o>
AT
142
peel
LY

HMIT

6’1
0>
10
>
>
8880
0>
4!
S0°0>
8¢
0>
0>
S0>
01>
¢0°0>
0>
§0>
S0°0>
>
A
LE
(4141
€8y

HMYT
Yepjoewry  ED[ORWIY JEP{OPWIY EOPWIY YEROPWIY YePOPWIY Yep[Oeuly YeRoeully IJEljoewry

97
0>
1o
>
>
evo
0>
£l
S0°0>
vel
L0
o>
g0>
01>
00>
0>
o>
S0°0>
>
AT
(44
SLLT
g6y

HMAT

[
10>
10
>
>
1180
0
Sl
S0°0>
10T
0>
So>
0>
0r>
200
0>
0>
S0°0>
>
AT
9¢
SL81
0cs

HMIT

L€
10
0
>
>
ST
0>
91
S00>
(444
90
o>
0>
0r>
200>
0>
0>
S0°0>
G>
AT
143
001¢
€Cs

HMAT

€T
0
0
>
>
901
0>
4!
S0°0>
11¢
L0
0>
0>
01>
200>
0>
0>
S0°0>
>
AT
LE
0091
118

HMAT

v'e
0
o0
>
>
'l
0>
v1
S0°0>

- €1T

S 0>
S 0>
01>
200>
0>
0>
S0°0>
>
AT
9¢
000¢
€CS

HMAT

uz-L urz
3y-1  JIaA[IS
9S-1, WNIUIRS
IN-L PMIN
OJAI-I, WNUIPQA[OTAl
SH-I AmoxN
UA-], 9SouBSueIy
SIA-], WnIsauseA
qd-1L ped]
aI-L uoay
n)-1 Jaddo)
oD-L 3Eqo)
ID-], WnIoIy)
ED-1 wWnpeH
PD-1 wniupey)
og-]. wmifirog
vg-I wnueg
SV-I JIU3say
V-1 wnuiuniy
% 9INM)SIOTAl
anssiy,

(1£) a3y

(3) 3sm

(wru) yysudry
apo)

e

Po#

E€9#

#

T9#

6S#

8S#

ev#

ob#

Le#

[OF

pg-¢ Xipuaddy

L661 ‘©jeT Yepjoewly Wouy SI9AIT Ysia}IyM e ul S|ejey JO Suolejusduo)



(panunuoo)

a3 I'e T €T 6T I'e TE v uz-1, duIZ
S0 10 10> 1'0> 10> 10> T0 10 8v-1L  1A[S
0 10 10> 10 10 0 T0> 10 9§-1 wWNIUdPS
> > > 1= > > > > IN-L  [PYIIN
> > > I > 15 = > OJA-1, WNUIPGA[OIAl
€L9°0 9¢°0 SEE0 £85°0 81°0 €6£°0 SSP0 L06°0 SH-1 Amdmpy
70> 0 T0 0 €0 70> 0 70> UA-L, 9SouBSUBIAl
LT 44 81 81 o4 L1 0T | SIN-1 wnisoude
500> S0°0> 500> S0°0> S0°0> S0°0> 50°0> S0°0> qd-1  pedT
691 24! 8¢ €91 8yl ELl LET 981 of-I  uwoap
61 90 S0> S0> $0> 90 80 90 n)-1 Jeddop
S0> S0> S0> S0> S0> S0> $0> S0> 0D-1 eqoD
S0> S0> S0> S0> S0> S0> $0> S0> ID-] wnpoxy)
01> 01> 01> 01> 01> 01> 81 01> eD-L wnpE)
200> 200> 700> 700 200> 700> 200> 700> pD-1 wniwpe)
70> 0> 70> 0> 70> 70> 70> 70> ag-1 wmni[A1g
$0> $0> S0> S0> S0> S0> S0> $0> veg-] wnueg
S0°0> 500> S0°0> 500> S0°0> S0°0> 500> S0°0> SY-1 JmuasIy
S> S> s> §> s> g G G [V-1 wnumuny
S S = - = = = = .Xu 9.INJSTOTAI
AT AT A1 AT AT A1 AT AT anssi],
vT 91 €T 9¢ L1 91 91 9¢ (1) a3y
3311 9001 7581 g¢eT 716 w6 ¥€01 ¥9C1 (3) BA
c6v 487 1LYy 6LY 1887 LY 434 €LYy (urw) yy3uary
HMYT HMIT HMIT HMIT HMIT  HMIT HMIT HMI'T apo)
Yep[orwry YeR{oewly NepR{ORUNY eiyOrRWIY MepjOrRuly Yepjoewlly Sepoeulny  Jepjoeuly e
L# IL# OL# 69# 89# L9# 99# So# ysiy

1661 ‘@{eT Yepjoewly WoJj SI9AIT YSYa)IYM XeT Ul S[eI9IN JO SUOljeIUaIU0D

pg-¢ xipuaddy



(payajdwoo)

€ I'e 1'C I'e 9T L€ 9T uz-I,  duZ
70 10> 10> 10> 1'0 €0 0 3v-1  waA[S
€0 10 10> 10 10 0 0> 9S-I wWnd[S
> > > > > > > IN-L  [PYIIN
> > > > > > > OJA-], WNUIPGAIOIA
ST L1€0 1€°0 T5T0 veyo €960 €850 3g-1 Amdmpy
70> 70> 70> €0 70> o> 70> UJA-], dSIUEBIUBIA]
91 81 91 1% 91 91 91 SIN-1. winisoudeql
S0°0> S0°0> S0°0> S0°0> S0°0> S0°0> S0°0> qd-L  P®T
49! 601 L6 3L €8 €0¢ 8¢ -1  uoJy
I S0> S0> 90 'l €1 L0 n)-1 Jeddop
S0> S0> S0> S'0> S0> S0> S 0> 0D-1 MeqoD
S0> S0> S 0> S0> S0> S0> S0> ID-] wnory)
01> 01> 01> 01> 01> 01> 01> €D~ wnpE)
200> 200> 200> 200> 200> 700> 200 pD-1L wniwpe)
70> 70> 0> To> 70> 70> 70> ag-1 wnifireg
S0> S0> S0> S0> $'0> S0> S0> vg-] wnueg
S0°0> S0°0> S0°0> 500> S0°0> 500> S0°0> SY-1 dIudsay
S> S> S> ¢ s> G o V-1 wnupuniy
= - = = =) ! = e\o whzummoz
AT AT AT AT AT AT AT anssI,
9¢ 91 T SI T €T 74 (1K) 23y
SIH1 0001 il 290! 7191 91 00TT (3) 1q8rom
98% LTy SLY o€y 41 LLY (344 (wrur) yysuay
HMIT HMIT HMYT HMYT HMIT  HMIT  HMIT apo)
JeR{OBWIY eI ORWIY JEP[ORUNY NER[OBWIY elortly YelyOorwly Jepjoruily averY
LST# 9ST# 611# SIT# LOT# 00T# EL# qsig

1661 ‘e Mepjorwly Woly SI9AIT YSBHYAA 9xe Ul s[el9jl JO suoljesjuaduo)
pg-¢ xipuaddy



Appendix 3-6a
Concentrations of Metals in Lake Trout Myomere
from Pelvic Lake, 1998
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Appendix 3-6b
Concentrations of Metals in Lake Trout
Livers from Pelvic Lake, 1998




(panunuo)

TP 812 9'LT 81 $'9C L'€T v'9C 88T €¢ €1¢ uz-1 Wz
10> 10> 10> 10> rali} 10> 70 0 0 10> 8y-1  1eA[S
Al vl 'l 90 60 80 80 il A L0 9S-I wWnuR[RS
> > > > > > > (&2 1> = IN-L P¥IN
> > > > > > > > > > OJA-], WINUIPGAIOTAI
vI1°0 691°0 L1Y'0 78¢€°0 £0S°0 €8€°0 610 65S€°0 ST0 LTE0 SH-I AmdmN
1 90 'l vl I I 80 Tl vl A UA-], 9SduBZuBIAl
€1 601 0TI 0LI oo 701 S6 Z11 74! 94! SIN-L wmisouden
S0°0> S0°0> S0°0> S0°0> 500> S0°0> S0°0> S0°0> S0°0> S0°0> qd-1L  pe]
SS 98 996 6 0€C 9¢¢€ 06¢ 901 vel 0LE af-L  uoay
8L 9 01 60 Lel 9 8Tl Y1 e S'e n)-1 1ddo)
$'0> S0> S0> S0> S0> S0> §0> S0> S0> $0> 0D-L MNeqoD
S0> S0> S0> S0> $0> S0> S0> S0> $'0> S0> ID-], wnmuoIy)
43 08 99 33 zZl. L6 09 €9 29 €01 eD-] wnpEe)
700> 700> ¥0°0 700> 200> 700> 200 S0°0 S0°0 ¥0°0 pO-1 wnmupe)
o> 70> 70> 70> 70> 70> 0> 0> 70> 70> og-1 wmiyirg
S0> S0> S0> S0> S'0> S0> S0> S0> S0> S0> vg-] wnuegq
S0°0> 900 S0°0 500> S0°0 S0°0> S0°0> 90°0 80°0 500> SY-L ISty
S> g €l S> G> G s> <3 8 ¢l [V-1 wnuunpy
708 - 818 9'6L 9'yL S'SL 99 978 86L T8 % AIMSION]
AT A1 AT A1 AT AT AT AT AT AT anssiy,
8 8 74 a4 g €T ¥ 0T L1 9T (14) 23y
96 968 756 000€ 008T 0SST oSty 786 7011 0101 (3) 1y3rem
(444 Sep Sey 059 L99 €29 €SL LSY (1137 8GH (ww) yysuary
ALAT AL A1 dLA1 AR ALY A1 ALAT ALAT RAD: I 3po)
oIA[d o1A[d 1Al oIAld o1A[d STAId OTATd o1A[d 1Al J1A[d e
YOTH S8TI# p8T# SYI# vy I# PII# wL# IL# OL# 69# ysiq

8661 ‘@4e JIA|9d wod) SIBAIT Jn0d] e ul S[e}d\ JO suoljeljuaduod
q9-¢ Xipuaddy



(pajajdwoo)

ER 44 €'Te 1°0€ (R4 v'61 €6l 1'9¢ 8¢ 8°LT 142 89T uz-I  dulz
70 €0 10 T0 10> 1°0> 10> 0 10 0 €0 8v-L  1A[lS
61 A i vl 90 80 91 60 I 60 I 9S-I wnrudPs
> > > > > > > > > I> > IN-L  [PYIIN
> > > T3 > > > > > > > OJA-], WnudPqA[OTA
€1S°0 €S0 €y 0 8170 LSE0 vLTO €0v°0 870 €EY0 96¢°0 9120 3g-1 Aoy
z I 1 6'1 A I I'l I €1 60 60 UA-], dsouedueAl
TS1 601 43 191 691 wi w 011 STl 66 101 SIN-1 wnisoudeql
500> S0°0> S0°0> 500> 500> S0°0> S0°0> §0°0> S0°0> S0°0> S0°0> qd-L  pe]
899 (444 1]5% 434 LAT €87 LiZ 98 €8¢ LYT 86 a4-1  uoay
6'L1 6'ST 991 89T (4 ST 601 €0l 911 TEL 861 np-1 Jeddop
S0> $0> S0> $0> S0> S0> S0> S0> S0> S0> S0> 0D-1  M®qoD
S0> $'0> S0> $0> S0> S0> S0> S0> S0> S0> S0> 1D~ wnuory)
5% 39 9 $9 08 8L YL LS SL €9 69 eD-L wnpE)
90°0 ¥0°0 80°0 80°0 €00 €00 200> 200> €00 200 700> pD-1 wniwpe)
70> 70> T0> T0> 0> 0> T0> o> T0> 70> T0> og-]. wmnifiA1eg
S0> S0> S0> S0> S0> S0> S0> $0> S'0> S0> S0> eg-], wnueg
1o S0°0> 500> 60°0 S0°0> 90°0 90°0 S0°0> S0°0 S0°0> 90°0 SY-1 dues1y
=g S 81 61 L 01 9 S> s> s> S V-1 wnuunpy
I'vL 8°GL 6L TeL 908 78 T9L 6'VL S'LL L9L ¥'69 % IMISIOIA
A1 AT AT AT AT AT AT AT K1 AT AT anssi,
74 43 €T ST 12 eT T 81 44 8T 1 (1K) 23y
¥101 0662 856 088 768 8201 STeTe STHe 88LI1 0582 7901 (3) yB3Mm
1197 0.9 3¢Y 1§37 90¥ 144 69 879 0TS 949 96y () yyduay
ALAT A1 ALY1 AR AR AR qIA1 q1A1 ALAT A1 ALAT poD
o1Ald OIAJd QINEE| StAld otA[ed oIAld OIATd RIPNER| o1A[d RIINER| SIA[d e
ovesH 6EEH 8EeEH LEEH 9EEH vy TH EhTH Wik (%4 ovTH SOT# qsiq

8661 ‘©@feT JIA|od WOoJj SI9AIT Ino] 9)eT ul S[e}s|\ JO suoljesjuadsuod

q9-¢ xipuaddy



Appendix 3-6¢
Concentrations of Metals in Lake Whitefish
Myomere from Pelvic Lake, 1998
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Appendix 3-6d
Concentrations of Metals in Lake Whitefish
Livers from Pelvic Lake, 1998
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