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Figure 8. Current status (2000-2005) of contaminants in kokanee from two Okanagan lakes. The 
bars show the average value and the symbols show individual fish. 
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Figure 9. Current status (2000-2006) of contaminants in bass from two Okanagan lakes. The 
bars show the average value and the symbols show individual fish. All data for Osoyoos Lake 
are small mouth bass. For Skaha Lake, solid triangles are smallmouth bass and open triangles are 
largemouth bass (the average is for all bass combined). 
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since 2000 have had any organochlorine pesticide (other than DDT) at or above 0.1 ppm . There 
are few data from before 2000. Sixteen rainbow trout samples from 1988 did not have detectable 
organochlorine compounds (except DDT and PCBs) or organophosphorus compounds (Jensen 
1989). However, three rainbow trout samples collected from Okanagan Lake in 1990 had 
dieldrin concentrations of 0.86,0.98, and 1.2 ppm. No other data are available for dieldrin before 
:2000. Organophosphorus pesticides in recent samples were analysed at a detection limit that is 
higher than the Health Canada limit, so it is not possible to know if the samples were above or 
below the limit of 0.1 ppm (Bryan 2006). 

Overall in the Okanagan Nation Territory, two of the four species with current data merit caution 
relative to the human health contaminant guidelines: (i) lake trout can have unacceptably high 
DDT levels, and (ii) bass can have mercury levels above the recommended level for people who 

. eat a lot of fish. Unfortunately, the phrase "a lot of fish" is not defined, so consumers are left to 
guess at how much fish this constitutes. By following the Health Canada guidelines, rainbow 
trout, kokanee, and bass fished from Okanagan lakes could be eaten once a week at a serving 
size of140 grams (20 g/day =140 g/week). According to BC Ministry of Environment's 
mercury guideline for people with a diet based primarily on fish, it would be safe to consume 
1,050 grams per week of kokanee, 750 grams per week of rainbow trout or lake trout, and 350 
grams per week of bass. These fish weights were derived from the BC Ministry of Environment 
sliding scale by considering the most contaminated sample of each species (not the average 
mercury concentrations) . The average DDT concentration in lake trout places it at the guideline 
level, allowing one meal of 140 grams each week. But, since two samples exceeded the 
guideline, lake trout should probably be consumed more cautiously. 

Note that the above discussion is based on Health Canada and BC Ministry of Environment 
guidelines. It does not constitute an advisory or a recommendation about eating Okanagan fish. 

Discussion of Consumption Advisories in North America 

A consumption advisory indicates what species is affected, where it is found, and how much or 
how frequently a person can eat that species and remain within consumption guidelines. 
Therefore, advisories are determined using consumption- guidelines set in Canada by Health 
Canada and in the United States by the Food and Drug Administration (FDA) or the 
Environmental Protection Agency (EPA). The guidelines themselves are developed based on 
tolerable daily intakes-in other words, the amount of contaminant per kilogram of body weight 
that a person can consume each day without harmful effects or with only low risk of harmful 
effects. Fish consumption advisories in both Canada and the United States are frequently issued 
because of high mercury content in species targeted by recreational fishers. Less frequently do 
advisories address First Nations directly and acknowledge that they may be eating a larger 
quantity of foods harvested from the land, but there are some exceptions described below. An 
important aspect of fish consumption advisories is communicating them to the target audience in 
ways that are accessible and meaningful. Surveys have been done elsewhere in North America 
that suggest many people who participate in recreational fisheries are either unaware of 
advisories or don't consider the information when consuming fish (Burger 2000, Imm et al. 
2005). 
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Consumption Advisories in Canada 
In Canada, the federal government issues some blanket advisories that cover commercial fish and 
fish products . Currently, Health Canada has only one advisory in place for finfish, and this 
concerns mercury levels in fish muscle. Health Canada advises that people limit their 
consumption of certain types of fish (shark, swordfish, and fresh and frozen tuna) to one meal 
per week. They further recommend that pregnant women, women of child-bearing age, and 
young children limit consumption of these species to one meal per month (Health Canada 
2002a) . In March 2007, tinned albacore tuna was also added to the list of fish with an advisory 
for some groups in the population, including pregnant women and young children (Health 
Canada 2007). 

Each province and territory is responsible for determining and issuing fish consumption 
advisories specific to their lakes and rivers (and coastlines). These advisories tend to pertain to 
recreational fisheries . In British Columbia, current fish consumption advisories state that 
mercury concentrations may be high in large lake trout (>45 cm long) from Jack of Clubs Lake 
in the central interior and in bull trout from Williston Lake and lake trout from Pinchi Lake, both 
in northern Be. The advisories, which are published annually in the BC Sport Fishing 
Regulations (MOE 2006), recommend that anglers limit their consumption of these fish from 
these locations. In addition, in BC there is a general advisory issued by the Ministry of Health 
against eating fish liver (R. Copes, BC Centre for Disease Control, pers. comm.). When this 
advisory was first made in the mid-1990s, it was communicated to recreational fishers by local 
medical health officers and to First Nations by the First Nations and Inuit Health Branch of 
Health Canada (R. Copes, pers. comm .). However, the advisory does not currently appear in the 
sport fishing regulations where the three existing advisories for mercury can be found . Nor does 
the information seem to exist on the Ministry of Health website. The three advisories that do 
exist (though not relevant to the Okanagan Territory) are advertised primarily through the 
angling regulations. Since First Nation people do not require an angling license, they are unlikely 
to read the advisories . Although it's not currently an issue in the Okanagan because no advisories 
exist here, it points to a potential communication gap for First Nations. 

In some other Canadian provinces, fish consumption advisories provide more detailed advice 
than that given by the BC Sport Fishing Regulations. For example, the Ontario Ministry of the 
Environment (OM E) publishes the Guide to Eating Ontario Sport Fish which states how many 
meals per month a person can safely eat of a specific fish species of a specific length from a 
specific location (OME 2005). They further divide their advice for the general population and the 
sensitive population (defined as women of child-bearing age and children under age IS). 
Although the monitoring of fish and setting of advisories is more extensive in Ontario than in 
BC, there still may be some problems with communicating the information to the target 
audience. A three-year survey of over 6,000 people who fished in the Great Lakes found that 
although many fishers were aware of the guide to eating sport fish, there was little evidence that 
they used the information to determine how much fish to include in their diet (Fish and Wildlife 
Nutrition Project 2001). 

Consumption Advisories in the United States 
In the United States, the FDA and the EPA have issued a joint advisory about mercury and fish 
consumption to pregnant and nursing women, women who may become pregnant, and young 
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children . In addition to this federal advisory, numerous fish consumption advisories (3,221 in 
2004 according to EPA 2005) are in place for recreational and subsistence fishers in local 
waterbodies. These advisories are usually detennined and issued at state, regional, local, and 
tribal levels and can be accessed through the EPA at www.epa.gov/waterscience/fish/advisories/. 
Many of these advisories pertain to specific waterbodies and fish species, while others are 
general advisories for a state. Organisations such as the Great Lakes Information Network, 
operated from Michigan, help to disseminate fish contamination advisories issued by the states 
(and Ontario and Quebec) that border the Great Lakes. 

Consumption Advisories Specific to Subsistence Fishers 
In general, neither guidelines nor advisories in Canada consider the subsistence use of fish, and 
little advice is provided to First Nation people about eating foods harvested from the land. As 
mentioned in the Introduction, the First Nations and Inuit Health Branch of Health Canada 
recommends that people who eat a lot of fish limit their consumption to fish with no more than 
0.2 ppm of mercury (K. Lydon-Hassen, Health Canada, pers. comm.). However, this is not an 
official guideline, and "a lot" is not defined. Also as mentioned earlier, the Environmental 
Protection Division of the BC Ministry of Environment makes suggestions about mercury for 
people whose diet "is based primarily on fish" (MOE 2001). They provide a sliding scale of the 
amount of fish that can be eaten according to the mercury concentration in the fish tissue, with 
the range from 210 grams per week of fish with 0 .5 ppm mercury to 1,050 grams per week of 
fish with 0.1 ppm mercury. Dr. Ray Copes, the Director of Environmental Health at Be's Centre 
for Disease Control, recommends that people who eat fish frequently (which he defines as three 
or more meals per week on an ongoing basis) should ask their physician about mercury testing if 
they are concerned about the fish they are eating (R. Copes, BC Centre for Disease Control, pers. 
comm.). He also stresses that although he does receive reports of people with high blood 
mercury levels due to fish consumption, all of the cases to date have been the result of eating 
store-bought fish. 

In northern Canada, the Northern Contaminants Program focuses its research efforts on reducing 
contaminants in traditionally harvested foods and on providing infonnation (NCP 2006). 
Although this program doesn't issue advisories, it helps to communicate any that are issued by a 
territorial health department (G. Somers, Indian and Northern Affairs Canada, pers. comm .). For 
example, the Nunavut Department of Health and Social Services issued a "public health 
message" about the nutritional value and safety of traditional foods (Government of Nunavut, 
undated). The message states the importance of including traditional foods in the diet. It also 
recommends that pregnant women should choose more of certain foods and less ofothers in 
order to protect their unborn child from possible contaminants. 

In addition, the Northern Contaminants Program recently funded a project in the Northwest 
Territories to conduct health risk assessments for mercury in local fish. The study was conducted 
because, although 16 fish consumption advisories are in place, there is no regular sampling 
program to update them, and health officials needed to know whether actual fish consumption 
was putting people at risk of high mercury concentrations (J. MacKinnon, Government of the 
Northwest Territories, pers. comm.). The study wasJead by the Centre for Indigenous Peoples' 
Nutrition and Environment (CINE) at McGill University, Montreal. The project team examined 
data for average and maximum mercury concentrations in local fish as well as estimates of fish 
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consumption by the First Nation communities throughout the territory (Culhane et al. 2005) . 
They then calculated the possible exposure of different gender-age groups to mercury 
contamination and compared these exposures to Health Canada' s guidelines. They found that 
average fish consumers (the amount of fish varied by community and gender-age group from 
1-101 grams per person per day) were not exposed to excessive mercury, but that some heavy 
fish consumers (amounts of fish not specified) did exceed mercury guidelines (Culhane et al. 
2005). . 

In Ontario, a partnership of the Assembly of First Nations, Chiefs of Ontario, Health Canada, 
and 34 First Nation communities conducted a study titled the Effects on Aboriginals in the Great 
Lakes Environment (EAGLE) Project. One of the EAGLE Project's aims was to develop fish 
consumption guidelines specific to First Nation communities (EAGLE 2001) . They developed a 
software program that calculates fish consumption guidelines for specific sites, fish species , and 
contaminants. The software was then used to generate tables for the First Nation communities in 
the Great Lakes basin to indicate how many fish of a particular species and size could be eaten 
per month when fished at a particular location. The calculations in the software were based on 
those used by the OME in preparing the Guide to Eating Ontario Sport Fish , but some variables 
were changed to make them more relevant to the First Nation communities. 

In Alberta, a partnership of the Alberta Treaty 8 Health Authority, the eight First Nations in 
northern Alberta, and Health Canada began a study to develop fish consumption guidelines for 
people who rely on traditional foods in their diet (NREI 2004). The study first determined food 
consumption patterns by the eight First Nations, and then collected and analysed fish samples 
from locally fished waterbodies. In addition, they conducted a health-risk assessment to examine 
the toxicological values used for assessing data. The assessment indicated, for example, that 0 .2 
ppm (the current recommendation by Health Canada's First Nations and Inuit Health Branch for 
people who eat a lot of fish, such as subsistence consumers) is a reasonable value to use as a 
mercury guideline (L. Muskwa, Alberta Treaty 8 Health Authority, pers. comm .). The data and 
information collected are currently being assessed for a subsistence diet by Alberta's provincial 
health ministry to determine whether advisories are necessary (L. Muskwa, pers . comm.). 

In the United States, the EPA provides guidance for conducting fish contaminant monitoring 
programs and recommends threshold levels at which contaminants may affect human health. 
(The term 'threshold level' is used here instead of 'guideline' to indicate the amount of a 
contaminant that may affect human health. Threshold level is a generic term and does not refer to 
it regulated or legislated contaminant concentration. On the other hand, a guideline is put in place 
by Health Canada and must be adhered to in commercial products.) EPA's guidance and 
recommendations are available for subsistence fishers (EPA 2000a) and are discussed in more 
detail below in the section How Advisories Are Determined in the US. Some US First Nations are 
also conducting work to establish fish consumption guidelines that are specific to their lifestyle. 
For example, the St. Regis Mohawk Tribe in New York proposed setting a tribal safe fish 
consumption level that would take into account dietary habits and cultural lifestyles of their 
people (IEN 2003). The tribal safe fish consumption level was to be released in spring of 2004, 
but we've not been able to find any further informat50n about it. 
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How Advisories Are Determined in Canada 
A recent Environment Canada report outlined the procedure that's used for issuing fish 
consumption advisories for mercury in each province and territory, and showed that the process 
varies considerably throughout the country and often involves numerous provincial and federal 
ministries (Wood and Trip 200]). A flow chart given in that report indicates that there are two 
pathways for issuing advisories in Be. In one, samples are collected and analysed by the 
provincial Ministry of Environment and federal Department of Fisheries and Oceans (DFO). The 
data may go to Health Canada or the provincial Ministry of Health for a health risk assessment. 
This information is fed back to DFO which consults other agencies to determine if fish harvest 
closures or other restrictions should be put in place, and then DFO and Health Canada issue news 
releases. Various closures are in effect for shellfish harvest along the BC coast (Environment 
Canada 2002b), but it appears that no such closures or restrictions are currently in effect for 
inland waterbodies. 

The second pathway for advisories in BC goes through the provincial Ministry of Environment, 
which publishes consumption warnings in the annual Freshwater Sport Fishing Regulations 
Synopsis. Although there is currently no defined provincial protocol for collecting and testing 
fish samples (T . Ovanin, Ministry of Environment, pers. comm.), there are ways in which 
contaminant levels are assessed if fish samples happen to be collected and tested. The local 
branch of Ministry of Health will interpret contaminant data that it receives and the local 
Medical Health Officer makes a decision about the need for an advisory aimed at recreational 
fishers and how the advisory should be worded (R. Copes, BC Centre for Disease Control, pers. 
comm.). This procedure is currently underway on southern Vancouver Island where elevated 
mercury levels were measured in large (>40 cm) smallmouth bass, and the Vancouver Island 
Health Authority is assessing the data to determine if a consumption advisory should be included 
in the sport fishing regulations (D. Epps, Ministry of Environment, pers. comm .). In addition, a 
provincial working group is in place and is determining what type of protocol could be 
implemented in BC to collect and analyse fish, assess possible health risks (for mercury, at this 
point), and translate the results into advisories to the public (T. Ovanin, pers. comm.). Note that 
the BC Ministry of Health only assesses fish contaminant data to issue advisories to recreational 
fishers ; for First Nation consumers, data are interpreted and advisories issued by the First 
Nations and Inuit Health Branch of Health Canada. 

According to Wood and Trip's 200] review, other provinces and territories have either more or 
less complicated flow charts for issuing consumption advisories . One of the most straightforward 
appears to be Ontario's process: the Ministry of the Environment (OME) and the Ministry of 
Natural Resources collect samples, and the OME analyses the fish and assesses the results using 
Health Canada's guidelines (OME 2005). When sampling, they collect a minimum of 10 fish of 
each species to be tested from a particular location. The OME then recommends size-specific 
consumption limits for each fish species tested from each location sampled and publishes the 
recommended limits in tables in the Guide to Eating Ontario Sportfish (OME 2005). 

Currently, there is no standard method in Canada for establishing fish consumption advisories. 
Each provincial and territorial government follows a different process, and other groups 
interested in determining the need for advisories must establish their own process. Wood and 
Trip (2001) recommended that Canada establish a uniform procedure for issuing fish 
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consumption advisories and for informing the public about them. However, as far as we can find 
out, no standard procedure has yet been established. 

How Advisories Are Determined in the United States 
The US Environmental Protection Agency (EPA) developed a series of four volumes titled 
Guidance for Assessing Chemical Contaminant Data for Use in Fish Advisories. The purpose of 
the publication is to provide guidance to officials at the state, regional, local, and tribal levels 
who are designing and conducting fish contaminant monitoring programs and issuing fish 
consumption advisories (EPA 2000a). This guidebook provides step-by-step detail on every 
aspect of selecting target species, sampling locations, and which contaminants to test. It 
recommends a two-tier approach, with the first tier being a screening process to determine where 
the majority of monitoring effort should be directed. The second tier, called an intensive study, 
collects further data for a particular location and species in order to be able to confidently assess 
the risk to human health and determine whether an advisory is necessary. EPA recommends 
conducting an intensive study in two phases, the first to test replicate samples from larger fish in 
the population , and the second to test replicate samples from smaller size classes if the initial 
tests show high contamination. They generally divide a target species into three size (age) classes 
that span the range of sizes that people are allowed to harvest. 

The samples themselves are recommended to be composite samples of a single fish species with 
the smallest individual in the composite being no smaller than 75% of the size (usually based on 
length) of the largest individual in the composite (EPA 2000a). They then provide a statistical 
model that can be used to determine the optimal number of fish in each composite and the 
optimal number of replicates to collect. In this way, sufficient samples can be tested for 
statistical power in assessing the health risk without wasting resources by testing more samples 
than necessary. Lastly, contaminant concentrations in the samples are compared with a screening 
value (contaminant threshold level) and if the samples significantly exceed the screening value, 
then a fish consumption advisory is warranted. 

Clearly, the screening value-defined by the EPA as the threshold contaminant concentration 
that is of potential public health concern-makes a difference to whether or not an advisory 
would be issued. Volume I of the EPA guidebook recommends screening values based on 
carcinogenic and noncarcinogenic effects of contaminants (EPA 2000a). EPA developed 
recommended screening values both for recreational fishers and for subsistence fishers . These 
screening values are calculated using different consumption rates : 17.5 grams per day for 
recreational fishers and 142.4 grams per day for subsistence fishers. Because of the difference in 
these consumption rates, the screening value at which a consumption advisory would be made 
for subsistence fishers is much lower than the screening value for recreational fishers. In 
addition , these EPA screening values are lower than the FDA (Food and Drug Administration) 
action levels (Table 4). The FDA action levels, which are equivalent in intent to the Health 
Canada guidelines used throughout this report, are set for commercial foods only. They are not 
intended to protect recreational or subsistence fishers who may consume large amounts of fish 
harvested repeatedly from the same locations (EPA 2000a). Therefore, both the FDA and the 
EPA have agreed that it is inappropriate to use the FDA action levels when determining the need 
for a recreational or subsistence fish consumption advisory. Table 4 compares the EPA's 
recommended screening values with both the FDA action levels and the Health Canada 
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guidelines for the contaminants included in this report. Whereas the FDA action levels are 
similar to Health Canada guidelines, the EPA screening values are always lower, especially for 
subsistence fishers where they are 1-3 orders of magnitude lower than Health Canada and FDA 
levels. In addition to recommending screening values, the EPA discusses how to set screening 
values for a specific population according to variables such as consumption rates, body weight, 
and risk level for negative contaminant effects. 

Table 4. A comparison of guidelines and action levels for contaminants in fish tissue among 
three government agencies: Health Canada, the US Food and Drug Administration, and the US 
Environmental Protection Agency. 

Contaminant Health Canada FDA action EPA screening EPA screening 
guideline level value for value for 

recreation subsistence 
Arsenic (ppm) 3.56 0.026 0.00327 
Lead (ppm) 0.5 
Mercury (ppm) 0.5 1.0 

0.2c 
DDT (ppm) 5.0b 

PCBs (ppm) 2.0 
Dioxin (ppt)a 20b 
PBDEs 

5.0 
2.0d 

0.117 
0.02 

0.256 

0.0144 
0.00245 
0.0315 

a parts per trillion, or pglg (parts per million is flg/g) 
b limit, not guideline 
C recommendation for people who consume a lot of fish 
d tolerance level, not action level 
e methylmercury 

Volume II of the EPA guidebook includes an alternate approach to determining whether fish 
contaminant levels warrant a consumption advisory. The guidebook provides tables that indicate 
the number of 227-gram meals of fish a person can eat per month when the fish tissue has a 
certain contaminant concentration. In other words, it is possible to use data from a monitoring 
program to determine the monthly number of meals that can be eaten and then use this 
information in an advisory. The EPA determines monthly consumption limits using a risk-based 
approach, which means that the calculations have incorporated information about the health risks 
associated with a particular contaminant and with the concentration of that contaminant (EPA 
2000b). Depending on the contaminant, the health risks may be carcinogenic ("cancer health 
endpoints") or noncarcinogenic ("noncancer health endpoints"). By way of example, the EPA's 
table of monthly fish consumption limits for mercury is reproduced here (Table 5; EPA 2000b). 
The EPA also provides information about modifying consumption limits if a person is exposed to 
multiple sources of a particular contaminant (e.g., eats a variety of contaminated fish species, 
drinks contaminated water, etc.) or if a person is exposed to multiple contaminants. 
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Table 5. The EPA's monthly fish consumption limits for methylmercury. (Since methylmercury 
is the most toxic form of mercury, it is a conservative approach to assume that total mercury 
measured in fish tissue is entirely composed of methylmercury.) In this table, the EPA uses a 
risk-based consumption limit and noncancer health endpoints (see text for details). 

Fish meals/month Mercury concentration in fish 
tissue (ppm wet weight) 

>16 0-0.029 
16 >0.029-0.059 
12 >0.059-0.078 
8 >0.078-0.12 
4 >0.12-0.23 
3 >0.23-0.31 
2 >0.31-0.47 
I >0.47-0.94 

0.5 >0.94-1.9 
None >1.9 

Volume III of the EPA guidebook provides information about developing an advisory program 
and establishing fish advisories (EPA 1996). Specifically, it discusses (i) options for limiting the 
consumption of contaminated fish, (ii) potential social, economic, cultural, and nutritional 
impacts of limiting the consumption of fish, and (iii) ways to compare the health risks from 
eating contaminated fish to the impacts from limiting fish consumption. Lastly, Volume IV of 
the EPA guidebook covers the topic of effectively communicating consumption advisories to the 
target audience. It includes advice about the format and tone of an advisory, the type of 
information that may be included beyond the specific consumption advice, and ways to 
disseminate the information (EPA 1995). 

Determining the Needfor Advisories in the Okanagan Nation Territory 
Based solely on the available data for Okanagan fish and on the current Health Canada 
guidelines, it appears that-at the moment-only two species need to be further investigated to 
determine if advisories are necessary. These are bass, which can exceed Health Canada's 
mercury recommendation for people who eat a lot fish, and lake trout, which can exceed Health 
Canada's DDT guideline. 

A considerable amount of data already exists for lakes in the Okanagan Valley, but for some 
species or locations there are few current data points to use in evaluating the possible need for 
advisories. Therefore, some additional screening-as with the EPA's Tier 1 approach-may be 
useful, and it would be best directed by knowing which species Okanagan people are fishing, 
where they are fishing, and how much they are eating. In addition, it would be helpful to know if 
there are species that people would like to fish or would like to eat more frequently, so that 
information can be gathered to answer any concerns about contaminant issues. By having a 
better idea of the actual and desired fish consumption rates and patterns among the Okanagan 
people, a fish contaminant monitoring program can use resources most efficiently to focus on 
particular species and locations . 
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Another item to consider is the threshold level at which potential health impacts could occur for 
each contaminant of concern. This threshold level would then be used to determine the need for 
an advisory. Most provinces and territories use the Health Canada guidelines and limits 
discussed throughout this report (Table I), but they mayor may not be appropriate for 
subsistence consumption of fish. As mentioned earlier, the FDA and EPA in the United States 
have agreed that the FDA's action levels should not in fact be used to determine the risk to 
public health from eating locally caught fish by either recreational or subsistence fishing. A 
public health or medical officer should be able to help decide the most appropriate threshold 
levels to use for the Okanagan Nation, given people's actual or desired food consumption 
patterns. 

Following from the discussion above of EPA's recommended screening val ues (the term they 
use for their threshold levels), we can go through the exercise of reevaluating the current status 
of fish contaminants in the Okanagan Valley lakes. Figure 10 shows the same data as in Figure 7, 
but instead of including the Health Canada guidelines, Figure 10 includes EPA's recommended 
screening values (SV s) for recreational fishers (dashed line) and subsistence fishers (dotted line). 
The results in Figure 10 can be summarized as follows: 

o 	 Arsenic: all samples are at or above the subsistence SV; most are above the recreational SV; 
o 	 Lead: there is no recommended SV; 
o 	 Mercury: most samples are above the subsistence SV, but none exceed the recreational SV; 
o 	 DDT: most samples exceed the subsistence SV, and all rainbow trout and lake trout samples 

exceed the recreational SV; 
o 	 PCBs: most bass samples exceed the subsistence SV, and the average values for rainbow 

trout, lake trout, and kokanee all exceed the recreational SV; 
o 	 Dioxin: the five samples from rainbow trout exceed the subsistence SV but not the 

recreational SV; 
o 	 PBDEs: there is no recommended SV. 

Although the contaminant concentrations in Okanagan fish exceed the EPA's subsistence SV s 
most of the time, it's important to consider that the SVs have been set for people who eat 142.4 
grams of fish every day. This amount may be an overestimate, as suggested by studies of fish 
consumption by several First Nation communities in eastern North America. Fish consumption 
rates in the 1990s were estimated at 23 glday for Ojibwa members (Dellinger et al. 1997), 23 
g/day for Mohawk from Kahnawake (Chan et a1. 1999), 25 g/day for Mohawk from Akwesasne 
(Forti et al. 1995), and 26 g/day for Wisconsin Chippewa members (Peterson et al. 1994). These 
values are much closer to those used by Health Canada (20 g/day), suggesting that the Health 
Canada guidelines may in fact be appropriate. Since we don't know how much fish or what 
species Okanagan people are consistently eating (or would like to eat), nor how frequently they 
eat fish, we must interpret the comparison of Okanagan fish to EPA screening values with 
caution. Local consumption patterns must be considered in determining appropriate threshold 
levels with which to compare contaminant concentrations in Okanagan fish samples. 

Contaminants in Okanagan Valley Fish-Final Report-March 8, 2007 36 



. 
2 

0.1 

LT KO Bass 

and largemouth bass (open circles), nd =no data . Note that 

dioxin data are reported in units of ppt (pg/g) and PBDEs in units of ppb (ng/g). 


I 0.3 

10 

t.) 

.~ 
<I: 

0.6 

0.5 

I 0.4 

E 
~ 0.3 

~ 0.2 

0.1 

0.0 

0.6 

I 0.5 

E 0.4 

~ 0.3 
~ 

j 
a 0.2 

0.1 

LT KO Bass 

Figure 10. The current status (2000- 2006) data 

shown in Figure 7 compared with Environmental 

Protection Agency (EPA) screening values . 

Screening values are for recreational fishers 

(dashed line) and subsistence fishers (dotted line). 

Symbols show individual fish, and bars show the 

average value. RB =rainbow trout, L T =lake trout, 

KO =kokanee, Bass =small mouth bass (solid circles) 


FISh species 

no EPA screening value for lead 

r"l__ o---=a=-­'~_-LL -L-__ 

LT KO Bass 

FISh species 

Fish species 

t1.0 
o highest = 15.2 

awrage= 5.1 0.8 

IE 0.6 

~ 0.4 

b 
C 0.2 

LT 	 KO Bass 
Fish species 

0.03 

-0­

~ 0.01 

!t 
.... ..... ..
 ....
 .. .... ...
 .. ..·fIl.. 

0.00 -'--"--..-'--"---'--"---'---.L...<>---'- ­

LT 	 KO Bass 
FISh species 

0.3 

I 0.2 

! 
c·s 0.1 
i5 

0.0 L-'---'--_.:...;nd-=--_-..:..:nd=--_----'-'nd=--_ 

RB 	 LT KO Bass 

FISh species 

30 no EPA screening value for PBDEs 

25 

I 20 
.0 
Q.
E: 15 
III 

~ 10 
III 
0. 5 

O L-'--'-----------'--O--JL­
RB LT KO Bass 

Fish species 

" 

" 

nd 	 nd 

Contaminants in Okanagan Valley Fish-Final Report-March 8, 2007 37 



An alternative way to examine the current fish contaminant data for the Okanagan (as shown in 
Figure 10) is to compare the data to the monthly fish consumption limits developed by the EPA 
(e.g., Table 5). For example, we can consider the fish sample with the highest mercury 
concentration in each of the four species for which current data exist. Using the most 
contaminated sample, rather than the average value, is a conservative approach. Comparing the 
samples on the Figure 10 mercury graph to Table 5 indicates that for rainbow trout with 0.14 
ppm mercury and lake trout with 0.13 ppm mercury, a person could eat four meals per month 
(here, one meal=227 grams wet weight fish). Kokanee, at 0.09 ppm, could be eaten eight times 
per month, but bass, at 0 .331 ppm, could be eaten only twice in a month. Note as well that these 
meal limits are calculated for a 70-kg person, so they would have to be adjusted for a smaller 
person. By comparing the Okanagan data with the EPA consumption limits-or similar 
consumption limits derived specifically for the Okanagan people-it would be possible to 
establish an advisory that recommends a specific quantity of fish that people can eat over a given 
time period. The EPA guidebook volume II (EPA 2000b) gives instructions for modifying the 
information included in its monthly fish consumption tables. 

Overall, there are some potential issues with contaminants in Okanagan fish, depending in large 
part on how frequently people eat fish and how much they eat for each meal. These issues need 
to be followed up first with a survey of the Okanagan people to determine their current and 
desired fish consumption patterns, and then with a structured monitoring program (see 
Recommendations below). It will then be possible to determine if advisories are needed and, if 
so, to provide specific recommendations that can be easily used by the Okanagan people in 
planning their meals. However, it is also important to communicate the health benefits of eating 
fish. Fish are a low-fat food that is an excellent source of protein and omega-3 fatty acids. These 
fatty acids are important for reducing the risk of heart disease (Albert et al. 1998, Kris-Etherton 
et al. 2002) and for brain development, especially in the fetus and infant (Farquharson et al. 
1992, Makrides et al. 1994). Therefore, when advisories are issued, people should be encouraged 
to eat fish and should be given specific recommendations about how to do so in the best way to 
protect their health. For example, information about methods to trim and cook fish helps people 
prepare meals to reduce contaminant exposure. There are several examples (generally from US 
states) of existing brochures and information pages (e.g., State of New Jersey 1998, CalEPA 
200 I, Maine CDC 2005, Oceans Alive 2005) that provide advice about safe consumption of fish, 
usually both commercially available and locally caught fish, while stressing the benefits of 
including fish in the diet. 

Recommendations 

1. Determine the fish consumption habits of Okanagan Nation people. Possible questions to ask 
in a survey: 
o What fish species do you catch to eat? 
o Where do you fish for them? 
o When (time of year) do you fish for them? 
o What size range of fish do you keep to eat? 
o What parts of the fish do you eat (muscle, liver, other)? 
o How often do you eat the fish you catch (every day, twice a week, once a week, etc.)? 
o How much fish do you eat for each meal? 
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o 	 What other species do you not currently catch to eat but you would like to? 
o 	 What concerns you most about resident fish? 
o 	 How much store-bought fish do you eat (species, amount, frequency)? 
o 	 Are you, or is anyone in your home, pregnant or of child-bearing age? What fish (species, 

amount, frequency, etc.) do they eat? 
o 	 How many children are in your home? What fish (species, amount, frequency, etc.) do they 

eat? 

2. Based on the information gathered by surveying people's fish consumption patterns and 
desires, decide which species and locations to focus on for a contaminant monitoring program. 

3. Determine the parameters of a contaminant monitoring program. 
o 	 Sampling frequency: At least once every five years. Every year or every second year for 

contaminants of concern. 
o 	 Sample number: Minimum of five single or composite samples of a particular species, but 

10-15 would probably be ideal. (Consult the EPA's guidebook, EPA 2000a and 2000b, for 
statistical models to determine optimum sample number for statistical power and cost 
efficiency. ) 

o 	 Contaminants to measure: This will depend on the fish species being targeted and data 
collected to date. Based on the current data presented in this report, DDT (in lake trout 
especially) and mercury should be measured. A pesticide scan should be done at least once 
every five years, unless specific concerns are noted. (The pesticide scan analyses, as with all 
contaminant analyses, must be performed with a detection limit that is at or below the 
consumption guideline value so that the data can be compared with the guideline.) PBDEs 
should be measured regularly (every 2-5 years) to determine if their concentrations in fish 
are increasing. 

4. Determine the threshold levels to use as consumption guidelines when interpreting fish 
contaminant data . The threshold levels may be guidelines already in place (such as Health 
Canada's guidelines) or values recommended by other organizations (such as EPA's screening 
values) or newly calculated values specific to the Okanagan Nation. Determining the most 
appropriate threshold levels will require consultation with a public health or medical officer who 
understands the need and desire of Okanagan people to include local fish in their diet. 

5. Produce fish consumption advisories that, in addition to providing any needed information 
about contaminants and recommended consumption rates, outline the health benefits of eating 
fish. Advisories should encourage fish consumption as well as advising which species to avoid or 
limit in the diet. Advisories should also include advice on preparing and cooking fish to reduce 
contaminant exposure. Lastly, any advisories issued must be actively communicated to the target 
audience, and this may require using a variety of means, such as distributing brochures or wallet­
sized cards with colour-coded consumption charts, holding public education gatherings, and 
informing community health practitioners. 
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Appendix A 

Example calculations for converting between dry and wet weight concentrations 

A fish of 800 grams total weight and 75% moisture content has: 
• a wet weight of 800 grams, or 800 gwel 
• a dry weight of 200 grams [= wet weight - water weight = 800 - (800 x 0 .75)), or 200 gdry 

If this fish has a mercury concentration of 0.35 ppm wet weight (or 0.35 Ilg/gwel), then dry 
weight can be calculated as: 

Dry weight = JJ...gLgY&UweL = 0.35 x 800 = 1.4 Ilg/gdry 
gdry 200 

or 

Dry weight = !1 g/gwel = 0.35 = 1.4 Ilg/gdry 
proportiondry 0.25 

If this fish has a mercury concentration of 0 .35 ppm dry weight (or 0.35 Ilg/gdry), then wet weight 
can be calculated as: 

Wet weight = ...&!a x !lg/gd!JI_ = 200 x 0.35 = 0.0875Ilg/gwel 
gWM 800 

or 

Wet weight = Ilg/gdry X proportiondry = 0.35 x 0.25 = 0.0875Ilg/gwel 
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Appendix B 

All data compiled for fish contaminants in Okanagan Valley fish. 

Data sheets begin on the next page. 
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Fish codes Agency codes 
BB 
BC 

BLS 
BU 
CM 
CP 
FC 
KO 
LMB 

LNS 
LSS 
LT 
LWF 
MWF 
NPM 

PE 
PMC 
PS 

RB 
5MB 
YP 

Brown bullhead 
Black crappie 

Bridgelip sucker 
Burbot 
Chiselmouth 
Carp 
Freshwater clam 
Kokanee 
Large mouth bass 

Longnose sucker 
Large scale sucker 
Lake trout 
Lake whitefish 
Mountain whitefish 
Northern pikeminnow 
(formerly N. squawfish) 
Perch 
Pea mouth chub 
Pumpkinseed (=Bluegill) 

Rainbow trout 
Small mouth bass 
Yellow perch 

DOE (WA) Department of Ecology, Washington State 
MOE BC Ministry of Environment (name has changed several times from 1970­

2005; always coded as MOE) 
OBA study Canada-BC Okanagan Basin Agreement study 
ONA Okanagan Nation Alliance 
SOHU South Okanagan Health Unit 

Laboratory codes 
Maxxam Maxxam Analytical Services (note: Me-Hg always analysed by Flett when 

Maxxam identified as lab) 
MEL Manchester Environmental Lab 
MOE lab Ministry of Environment and Parks Environmental Laboratory 
PESC Pacific Environmental Science Centre (Environment Canada) 
PSC An. PSC Analytical Services (now Maxxam) 
Zenon Zenon Environmental Incorporated (now Maxxam) 

Data column codes 
na not analysed (this noted only when data source stated it) 

nd not detected (but detection limit not given) 

< Entries with < symbol are below detection limit given; e.g. <0.1 where 0.1 is 


detection limit (note: data not included if <detection limit and limit was greater 
than Health Cda guideline) 

N sample size when a composite sample analysed 



Reference codes 
B Grace 
BC Gov't 1974 

Bryan 2006 

Davis & Serdar 1996 

Fischnaller et al 2003 

Hopkins et al 1985 

Jensen 1989 

Jensen 1989 

Jensen 2006 
Jensen file A 
Jensen file B 
Jensen file C 
Jensen file 0 
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UCOOl 02-128230 CP Ok Rrv-Orov muscle 2001 DOE (WA) MEL Serd8r 2003 8 552 2135 1.04 0.327 0.013 
UC002 02-128231 CP Ok Rlv- Orov muscle 2001 OOE (WA) MEL Serdar 2003 514 1749 0.84 0.434 0.009 
UCOO3 02-128232 CP Ok Rlv-Orov mU5de 2001 DOE (WA) MEL Serd4!f 2003 46.3 1348 1.SS 0.249 0.010 
UCOO.4 02-128233 CP Ok Riv Rivet musde 2001 DOE (WAI MEL Serdar 2003 61.9 3345 3.43 0.311 0026 
UC005 02-126234135 CP Ok Rrv-RI~ muscle 2001 DOE (WA) MEL Serdar 2003 58.4 2740 3 0.249 0.036 
UC006 02-128236 CP Ok Riv~Rlvel muscle 2001 DOE (WA) MEL Sfldar 2003 55 2393 3.09 0.236 0.022 
UC007 02-128237 MW~ Ok Riv-Orov musCle 2001 DOE (WA) MEL S.,.dlr 2003 36 3 315 0.79 0.515 0024 
UCOO6 02-126238 MWF Ok Riv-Orov musde 2001 DOE (WA) MEL S.,.dar 2003 33 229 1 31 0.361 0.020 
UC009 02-128245 MWf Ok Riv Olav muscle 2001 ooE (WAI MEL Serdar 2003 29 167 1.17 0.174 0 .012 
UC010 02-128239/40 MWF Ok Riv Riv~ mu5-de 2001 DOE (WA) MEL Serda' 2003 10 36.5 453 426 0.599 0.042 
UC011 02-12824 1 MIN~ Ok Riv-RlVer musde 2001 DOE (WA) MEL Serdar 2003 10 33.4 331 47 0362 0020 
UC012 02-126249 MWF Ok Riv Riv@, mu:5de 2001 DOE (WA) MEL Serdar 2003 10 26.'1 209 458 0.185 0.030 
UC013 02-128242 MW~ Ok Riv Mon! musde 2001 DOE (WA) MEL Serdlr 2003 9 32.6 30t 296 0127 0.020 
UC014 02-128243 MWF OkRiv MOn! muscle 2001 DOE(WA) MEl Serda, 2C03 9 24.6 127 307 0.140 0.011 
UC015 02-128244 MWF Ok Riv Mon! muscle 2001 DOE (INA) MEl Serdar 2003 8 22 81 1.55 0081 0.005 
UC016 02-128246 5MB OkRiv Orov musCle 2001 DOE(WA) MEL Serdar2003 42.4 1111 3.21 0.288 0.015 
UC017 02-128247 5MB Ok Riv-Oro... muscle 2001 OOE(WA) MEl S.rdar2003 31.6 471 1.39 0.077 0.002 
UC018 02·128248 5MB Ok Riv-O,o... muscle 2001 OOE(WA) MEL S_d.r2003 24.8 206 16 0.104 0.002 
UC019 02-128250 5MB OkRlv Rivet muscle 2001 OOE{WAI Mel Serd.(2003 35 6SS 1.17 0.088 0.003 
UC020 02-12825 1 5MB Ok RIV_Rrv81 muscle 2001 DOE twA) MEL Serdar 2003 287 320 1.42 0.060 0.008 
UC021 02-126252 5MB Ok Rlv-RlVel musdl! 2001 DOE (WA) MEL Serdar 2003 213 133 0.95 0.028 nd 
UC022 02-128253 5MB Ok Riv-Mon! muscle 2001 DOE (WA) MEL Serdar 2003 32 7 496 1.35 a 167 0014 
UC023 02-128254 5MB OkRiv-Mon! muscle 2001 DOE(WA) MEL Serdar2003 27 .6 276 1.12 0.102 0002 
UCC24 02·128255 5MB Ok RN_Mom muscle 2001 DOE (WA) MEL Serdar 2003 20 98 0.7 0.063 nd 
UC025 BLS Ok Riv_b~oo. muscle 1984 Hopkins et II. 1985 27 3.244 nd 
UC026 LMB Ok Riv-beloo. musde 1984 Hopkins et al. 1965 4.2 1.732 0.022 
UC027 CP OkRiv-abov musde 1994 Oavis & Serdar 1996 60.2 3766 9.1 2.706 0045 
UC028 BLS OkRiv-atm wtlolebody 1983 Hopltinsetal1965 2.1 1.764 0.583 
UCQ29 MWF Ok RN_at O~ whole body 1983 Hopkins et a11985 6.3 0.811 0.122 
UCOJO lSS Ok Riv-abo... INhole body 1994 Oavis & Serdar 1996 47.8 1141 8.4 0901 0.05G 
UC031 lSS Ok Riv-abov ...mole body 1994 Davis & Serdar 1996 48.6 1129 6.1 1.319 0.072 
UC032 BlS Ok Riv-belO'¥ liver 1984 Hopkins et .11985 23.1 14.300 0210 
VC033 LMB Ok Riv-belOll liver 1984 Hopkins et 811985 not available 2.&40 rid 
UCOJ.4 OM-44 5MB Ok Riv-neal musde 2001 DOE (WA) Fiscnnaller el al 2003 29 309 1 01 0.104 
UC035 OM-46 5MB Ok Riv-neal muscle 2001 ODE (WAj Fisd"1naller et Oil 2003 27 273 0 76 0.107 
UC036 OM-48 5MB Ok Rrv-near musde 2001 DOE (WA) Fisehn.U8I' 8t "2003 26 218 106 0121 
UC037 OM-42 5MB Ok Riv-nNI muscle 2001 DOE (WA) Fischn8Uer et ., 2003 28.8 303 093 0.125 
UC038 OM-29 5MB Ok Riv_near muscl. 2001 DOE (WA) Fischnaller et al 2003 31.5 412 0.61 0. 127 
UC039 OM-41 5MB Ok Riv-nesr musde 2001 DOE (WA) Frschnalle, et al 2003 30.8 3.88 0.88 0. 132 
UC040 OM-30 SM8 01< Riv- n .. ar muscle 2001 DOE (WA) Flschnaller et 112003 29.6 332 0.6 0.133 
UCQ.41 OM-40 5MB Ok RFV-n.., musde 2001 DOE (INA) F.sChnaller tor al2003 36 641 104 0133 
UC042 OM-39 5MB Ok RN-near musde 2001 DOE (WA) Fisct\nallet at al2OO3 42.1 1102 1.8 0.217 
UC043 0M-28 5MB Ok RIV-ne., muscle 2001 DOE (WA) Fischnaller et al2003 43.3 1330 2.36 0.3 12 
UCO« RS Wood musc.lrskin 1971 OBA stUdy Nortt1eo1e et 0111972 21.5 83 <004 0.070 0.010 
UC045 KO Wood musdrskln 1971 OBAstudy Northeoteetal1972 10 201 82 <0.04 0.060 0.980 
UC046 KO Wood muscrskrn 1971 OBAstudy NoMcot.. elal19n 8 221 118 <0.04 0080 0.940 
UC047 RB Wood muscle-skrn 19n MOE ee Gov't 1974 239 136 <0 .2 Q420 
UC048 KO Wood musd...skin 19n MOE BC Gov't 1975 10 20 91 <0 .2 <0 .05 1010 
UC049 NPM Wood muscle.skin 19n MOE BC Gov't 1976 9 48.7 1742 <0.2 F.09O 7.400 
UCOSO CP Ellison mus~·skln 19n MOE BC Gov"I1977 2 38.4 977 <0.2 0070 0.010 
UC051 lSS ElIi~on musd..slun 1972 MOE BC Go...., 1978 6 35.8 516 <0.2 0130 0220 
UC052 NPM Ellison musde.slun 1972 MOE BC GM 1919 10 31 .8 382 <0.2 <OOs Q290 
UCOSJ 01 KO Osoyoos musd.. 2005 ONA·MOE Ma.xxam Bryan 2006 27.0 2578 2.3 79.2 0.030 <0.01 0.040 0.006 0.127 <0.05 
UC0S4 02 KO Osoyo05 muscle 2005 ONA"'MOE MaJOI'am Bryan 2006 25.8 2054 3.3 76.1 0030 <0.01 0.050 0.012 0.146 <0.05 
UCOS5 03 KO Osoroos muscle 20050NA"'MOE Maxx-am Brnn2006 25.5 206.1 4 3 764 0.050 <001 0.050 0.013 0149 <0.05 
UC056 04 KO OsoYOO$ muscle: 2005 ONA.. MOE Maxxam Bryan 2006 25.4 '93.0 32 77 6 0.040 <001 0.060 0.011 "0"132 <0.05 
UC057 05 KO Osoyoos muscle 2005 ONA"'MOE Maxxam Bryan 2006 24 .8 188.8 29 768 0.020 <0 01 0.000 0.008 0136 <005 
UCO$8 06 KO Osovoos muscle 2005 ONA"'MOE Maxxam Bryan 2006 24 7 178.2 3 5 78 7 O.osa <0.01 0050 0.005 0.100 <005 
UC059 07 KO Osoyoos ",usde 2005 ONA·MOE Maxxam Bryan 2006 23.8 166.0 3.2 768 <0.01 <0.01 0080 0.010 "Q.""i15 <0 05 
UC060 08 KO Osoyoos muscle 2005 Of':.l~~MOE Mil.lCX"IIm Bryan 2006 23.4 159.8 3.5 762 0020 <0 01 0.070 0.012 o.i05 <0.05 
UC061 09 KO Os-avoos muscl. 2005 ONA .. MOE Maxxam Bryan 2006 23 .2 155.0 25 78 0.040 <0.01 0.070 0.009 0163 <005 
UC062 010 KO OsoYOO$ musde 2005 ONA·MOE Maxxam Bryan 2006 22 8 138.5 2.8 77.'3 0.020 <0.01 0:090" 0.016 0.129 <0.05 
UC104 LMB 050YOOS muscle 1989 Johnson & Norton 1990 1.1 0070 "0""2"11 ,"
UC10S 438241 YP 050yOOS muscle 1995 Serdar et 111998 '8.5 71 .0 085 0053 
UC106 438243 YP Os-oyoos muscl, 1995 Serdar el I! 1998 19.9 91.0 1 1 0.051 
UC107 438244 YP 050yOOS mU5clll! 1995 Serdar et al 1998 20.6 104 0 0.97 0.061 
UC108 438242 YP O5oyoos muscl. 1995 Serdar e1 a11998 21 .2 113.0 112 0 .068 
UC109 43824~/46 YP 050yOOS muscl. 1995 Serd8' et a! 1998 22 0 122 a 0.6 0042 
UC110 438239 yp O5oyoos muscle 1995 S8rdar~a11998 223131.0099 0.070 
VCll1 438238 YP O5OyOO5 musde 1995 StH"daretal1998 228 1330 099 0.070 
UC112 438240 YP Osoyoos muscle lSSl5 Serdaretal1998 245 175 0 087 0 .064 
UC113 438247 5MB Owyoos IT)usclllll 1995 Serda' et 811998 222 164 0 1.04 0.043 
UC1 14 438248 5MB O5oyoos muscle 1995 Serdar et at 1998 252 234.0 1.11 0.083 
UC11S 438232 5MB OSOYoos musdll! 1995 Serdar et a) 1998 358 724 .0 097 ,d 0.093 
UC"6 438249 MWF Osoyoos muscle 1995 Serdar e1 al1998 313 306 0 406 0.105 
UCt17 "38236 CP O5oyoos muscle 1~ S.rd.reteI1998 438 11700 1. 4 t 0.223 
UCt,,, .:38237 CP O5oyoos musd. 1995 Serdar ete11998 478 1515 a 2.78 0 .653 
UC119 4·38233 CP O5oyoos musdll! 1995 Serda' ell a11996 495 1638.0 2 e 0.552 
UC120 438234135 CP Osoyoos muscle 199s Serd.r e: . , 1998 53.9 22190 1.58 0321 
UC 121 4.38251 lWF Osoyoos musde lR95 Seldaf eI al 1998 51 0 1245 a 7 S l 0987 
UC12'2 438252153 LWF Osoyoos mus~ 1995 Setdar et al 1998 555 1508 0 5.53 "1""240" 
UC1 23 lSS OSOY09S whole body 1995 Serdar et al 1996 493 1209 a 5 06 1040 ooe6 
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UC38: 9"n muscle+skln 1971 OBA stutt'( --o.s6o 
UC384 lWF Okanagan musde+skin 1971 OSA study ----uao 
UC385 LWF _Okanagan musde+slun HI71 08A study ---o.sro 

:l\(anagan muscl .... skln 1971 OSA study <0. 0.900 
:)k.anagan muscl .... skfn 1971 OBA study ---;s-;so 
:)kanagan musde+skin 1971 Q8A s_tu_dy 0200 
Jkanagan musde-+skin 1971 OBA study 0990 

gan muscle+skin 1971 OBA study e~aI1972 10 ---o.J2o 
gIn muscle+skin 1971 OBA study Northcote et at 1972 9 ----0.640 

UC39': gan musde+skin 1971 08A study Northcote et al 1972 10 ~ 
UC39: :)kanagan musd..skin 1971 OBA study Northcote fit 81 19n 10 ---o.8aO 

san musda+slon 1971 DBA study ~orthC(lte et 81 1972 11 2.660 
98n muscl~$kln 1971 OBA stUdy ~orthcote et al 1972 10 060 1600 

UC396 gan muscle+skln 1971 OBA study ~orthcote et al 1972 10 1110 2.99<l 
UCJ9; :>kanaQan muscle-t'skln 1971 OSA study ~orthcote et al 1972 10 1150 OAHl 

:)kanagan musde+skln 1971 OBA study ~orthcote et al 1972 10 1060 029C 
san muSCIe+skin 1971 OBA stUdy 4or1hcote e{ al 1972 9 1.110 1.00c 

UCAOC gan muscle· skin 1971 OBA study '4oMoore at al 1972 1280 0.39C 
UCAO· :)ka"191" muscle+skin 1971 OBA study '1orthcote et al 1972 0.14C 
U040: Kalamalka muscle 1918 M Jens@OfifeG <005 524C 
Ue403 J@Osen fIle G 57 .7 28000 62.5 <0.05 
UC404 Jensen meG 68.0 5200.0 63.8 <0.05 
UCA05 Kalamalka musde J@OsenfileG 62.0 31000 64. <0.05 

muscle --... Jensen file G 72.0 50000 64; <0.05 700 
Jensen file G 640 3800.0 .; <O.OS 14. 0.890 

C406 Jensen file G 580 24000 67.' <0.05 15· 
musde M Jensen fire G 600 32000 67.4 <O.OS 8. ~ 

muscle W Jensen tile G 560 2900.0 68 <0.05 15 : 0.100 
KalamalJo:a muscle 19' Jensen rile G 560 2400 .0 68.: <ci 

UC Kalama!ka muscle 19' JenSt'n "141 G 560 2750 0 68 ! 
UCA13 Jensen file G 640 40 0­
UC414 Jensen file G 52 22 
UC415 Karamalka muscle ~ 
UC416 Jensen 1 
Uc Jensen 1 

KII!amalka musde J6-nslffil 
Jensen Ille G 69.0 4300.0 <0 0' 

<005 
Kalamaib! musde 1978 M( <0.05 
Kalamllu muscle 1978 M( <005 
Kalamalq muscle 
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UC4201 12 Lf Kalamalka muscle '978 MOE" Jensen IileG 57.0 29000 71 <0.05 " 4600 <Ci1 
UC425 17 IT Kalamalka muscle 1978 MOE" Jeosen fire G 590 25000 711 0060 1f6iXj '()'j"iQ 
UC426 15 LT Kalamailla muscle 1578 MOE" JltTlwn file G 580 2150.0 71.2 <0 05 '0"2"1'0 

! I ~ .. 
w 

c 

~ 
UC427 19 l T Kalamalka muscle 1976 MOE? Jens8f1 nle G 59 a 30000 71 8 <00"5 16.450 0.860 
UC428 18 LT Kalamalka muscle 1978 MOE? Jensen fife G 59.0 2850.0 71 .9 0050 1i'03o' 0250 
UC429 10 IT Kalamalka muscle 1978 MOE? J8tlsen tile G 57.0 27000 72.8 <0.05 2s'7O 0.800 
UC430 3 l T Kalamalka muscle 1978 MOE? Jensen file G 54 0 22000 72 9 0.060 2iOo 0.460 
UC431 8 LT Kalamalka musda 1978 MOE? Jensen lile G 56.0 3000.0 72 9 <0.05 lQ.27"O 0340 
UC432 2 L T Kalamalk.a muscle 1978 MOE? Jensen file G 53 26000 73 0.;00 4.620 0570 
UC433 LT Kalamalka musde 1979 MOE? Jensen file H 63 3500 0 00s0 3.300 '0300 
UC434 LT Kalamatka muscle 1979 MOE 7 Jensen file H 61.5 3500.0 0'0s0 3.330 030i5' 
UC435 LT Kalamalka muscle 1979 MOE? Jensen file H 62 5 3500.0 '0050" 7460 030'0 
UC436 LT Kalamalka muscle 1979 MOE? J.~senfile -H 62.53500.0 D.OsO 12830 0:300 
UC437 LT Kalamalka muSCle 1979 MOE 7 Jensen n~ H 62.8 7500.0 ilo5O i6"77i) Q3ciO 
UC438 LT Kalamalka ml,iscle 1979 MOE 7 Jensen I'tleH 55.0 2400.0 0.050 7.930 0600 
UC439 LT ~Iamalka muscle 1979 MOE 7 Jensen file H 610 3000.0 0.050 6.i9O 0300 
UC440 L T Kalamalka muscle 1979 MOE? Jensen til, H 62 5 3900 a 
UC441 LT Kalamalka muscle 1979 MOE" Jensen file H - 67.0 4400.0 0.050 20160 0300 
UC442 10 L T Kalamalka muscle 1979 MOE" Jensen file H 64.5 4000 a 0.050 14.060 D.3oO 
UC443 11 L T Kaiarnalka muscle 1979 MoE 7 Jensen tile H SO.O 8400 a 0.070 1'6'020 0300 
UC444 12 LT Kal~malka muscle 1979 MOE? Jensen file H 675 4800.0 o.OsO 3s16o' 0.300 
UC445 13 LT Kalamalka muscle 1979 MOE 7 Jensen file H 675 4800 0 o.oSo "'i4"66O 0.300 
UC446 14 LT Kalamalka musd, 1979 MOe'? Jensen til. H 31 3 3.43.0 0.050 "'"T95O 0T00 
UC447 15 LT Kelamalk,a muscle 1979 MOE? Jensenfil.H 80.0 6400.0 2D.51O 0'300~ 
UC448 16 RB Kalamalka muscle 1979 MOE? Jlmsen fililt H 34.7 401.0 0.050 ""'"2980 
UC449 17 RB Kalamalka muscle 1979 MOE? Jensen file H 28.2 248.0 o.oso 3.230 
UC450 18 R8 Kalamalka muscl8 1979 MOE 7 Jensen file H 349 433.0 0.050 4.nO 
UC451 19 R8 Kalamalk.a muscle 1979 MOE 7 Jensen file H 34 5 388.0 o.OsO 66iO 
UC452 LT Kalamalka muscle 1988 MOE MOE lab ()().60305;J9flsenfilel 8D-l00 11340.0 49.4 <250 <10.0 0060 0.030 12.280 3.400 
UCl53 L T Kalamalka muscle 1988 MOE MOE lab 0040296! Jensen rtle I 70.0 4536.0 62.5 <:25 a <10.0 o:o7Oi5026 2200 0.400 
UC4S4 L T Kalamalka muscle 2001 MOE PSC An SE.07 Jensen..1ile! 6350.0 0.300 <0.05 0.940 <.C.OS 
UC455 L T Kalamalka muscle 2002 MOE PSC An. 5E+07 JensenJilel ;525.0 27 40.5 0.060 15TsO <0.05 

g& 
5006981 

UCAS6 LT Kalamalka muscle 2002 MOE PSC An. 0 J.nsen file I 9979.0 19 596 0.070 3000 <.0 .05 
UC457 LT Kalamallta muscle 2002"""MOe PSC An. 5E.07 Jensen file I 6804.0 01i0 5560 <0.05 
UC458 IT Kalamalka muscle 2005 ONA.MOE Maxxam 5E·07 Bryan 2006 --, 63.6 <0.2 <0, 'i5:"13o' O.OlS 0.613 <0.05 
UC459 LT Kalamalka ~ 1979 MOE? Jensen file H 63 3500 a 0.050 9.920 '0300 
Uc«;O LT Kalama!ka liver 1979 MOE 7 Jensen file H 51 .5 3500 a 00"55 7.000 D.3OO' 
UCl61 LT Kalamalka liver 1979 MOE? Jen-sen file H '62."5TsOoO o.oso ' .890 o.JoO 
UCA67 LT Kalamalka liver 1979 MOE 7 Jensen file H ~ 0.050 6040 0100 
UC463 LT KaJamalka liver 1979 MOE? Jensen file H 62 8 7500.0 0.050 '1'030 0.300 
UC464 LT Kalamalka I,....er 1979 MOE 7 Jensen tile H ~ o.OsO 28 .280 0300 
UC46S LT Kalamalka liver 1979 MOE? Jensen file H ~ 0.050 0 .300 
UC400 LT Kalamalka liver 1979 MOE 7 Jensen file H 62.539oi5O 0.050 1"9"440 0.300 
UC467 LT Kalamalka IiwtI 1979 MOe? Jens-en file H 67.0 4400.0 0.050 33.'4'20' 0.300 -
UC468 '0 LT Kalamalka INe, 1979 Moe 7 J~1)5_,-n. file H ~ 0 .050 19.i3O 0.300 
UC469 11 LT Kalamalka liver 1979 MOE? Jensftn file H 80 0 8400.0 .Q..Q!lQ. 15.190 0T00 
UC470 12 LT Kalamalka Itver 1979 MOE 7 Jensen file H 67.5 48000 o.oso 60810 0T00 
UC471 IT LT Kaolamalka liver 1979 MOE? Jensen file H 675 4800.0 
UC4n '4 LT Kalamalka liver 1979 MOE 7 Jensen file H ~ 
UC473 15 LT Kalamalka liver 1979 MOE? Jensen file H 80.0 8400 .0 0.060 49.780 0300 
UC474 -,- LT Kalamalka n; 1976 MOE? Jen~l'iIeG ~ 676 ~ "15"890 T.5sO 
UCd75 LT ~ h 1978 MOE? Jensen file G S3""26Oo"O 56.3 <0.05 13.300 0.630 
UC476 LT Kalamalka liver 1978 MOE? Jens~ ril, G 5.4 a 2200.0 52.3 <0.05 15.260 0Ts0 
UC477 LT Kalamalka livet 1978 MOE 7 Jen5ef1 file G 56 0 2400.0 67.2 <0.05 'i2""i5O 0.880 
UCA78 LT Kalamalka liver 1978 MOE? ~ ~ 54.9 <1).05 s:54o" 0.460 
UC479 LT Kalamalka ltv., 1978 MOE? Jens~ rlle G ~ 47.5 <0.05 1390 <Oi 
UC480 LT Ka\amalka ~ J~sen file G 56.0 2750.0 68.4 <005 11'640 0.120 ,""'
UC481 LT Kalamalka liver ~ Jense1l. rile G 56.0 3000.0 50.6 <0 05 9.300 0430 
UC482 LT K.alamalka 1978 MOE ? Jensen file G 57 a 2500.0 6i1 ~ 34Ts'O T05o" 
UCl83 !Q LT Kalamalka '''"' 1978 Moe 7 Jensen file G 57.0 2700 a 51 .5 <0.05 10 110'NM .2..!QQ. 
UC484 11 LT Kalamalka 10,,,,, 1978 MOE 7 Jellsen file G 57.0 2750.0 59.8 <O:Os' 17650 069() 
UC485 12 LT Kaiamalka 10_ 1978 MOE? Jensen file G 57 a 2900.0 59.2 <0.05 "i16oO o.eso 
UC486 LT Kalamalka I,,", 1978 MOE 7 Jensen fila G 57 .7 2600.0 47.7 <005 """5.870" D.73o 
UC487 LT Kalamalka 1978 MOE? Jensen file G ~ 60.7 TaOs 12.730 2.030' 
UC4BS 15" LT Kalamalka '''"' 1978 MOE" Jensen file G ~ 552 <OOs' 1Oi5o 0:700 

~ 
,,.,., 

UC489 16 LT Kalamalka 111m 1978 MOE" Jensen liIe G 58.0 2900.0 75.9 0.070 4T27O 0.900 
UC490 17 IT Kalamalka liver 1978 MOE? ~ ~ 59.4 <005 33'5To "1T7O 
UC491 18 LT Kalamalka liv(lr 1978 MOE 7 Jensen file G ~ 63 <.0.05 26540 0790 
UC492 19 LT Kalamalka liver 1978 MOE ? Jens~ rile G 59 a 3000 a "6i""1 <0.05 "'"'5330' 0860 
UCl93 20- LT K.ala~lk. liver 1978 MOE 7 J9IIsen rile G ~ ru <0.05 2s':48O 38ii5" 
UC49< 2i LT tullamalka liver 1918 MOE i Jensen file G 60 0 3200 0 m­ <0.05 15.000 UBO 
UCA95 22 LT Kalamalka liver 1978 MOe. " .hM1Setl fileG 62.0 34000 Sf) <0.05 12830 20 600 
UC496 23 LT Kalamalka liver 1978 MOE 7 ~ 62 .0 3700 a 514 ~ 'i2.OsO , 550 
UC497 24 LT Kalamalka liver 1978 MOE" Jens,n fit, G 63.0 41000 6Q3 <0.05 """"9276" 1400 
UC498 2s LT Kalamalk. livel 1976 MOE" Jensen file: G 64 a 3800 a 4TI <0.05 .,.,..-;so '1""230 
UC499 26 LT Kalamalke INer 1978 MOE? Jensen file G 64 a 4000 a 502 <O.OS 13950 2.190 
UC500 Ti LT KalamalkAI Ilver 1978 MOE? Jensen til. G 650 37000 50.7 <O.OS 3.500 0Si0 
UC501 26 LT ~ 10_ 1978 MOE" Jensen file G 67. 0 4300 a 73.6 <0.05 10670 0""160' 
UC502 29 LT Kalamalka liver 1978 MOE? ~ 68.0 5200.0 59"""4 <005 31iJO <01" 
UC503 30 LT Kalamalkll 1978 MOE? J, nun Iller G ~ 59""4 <ODS 5i6o 0680'''"' UC504 31 LT Kalamalka Iivet' 1978 MOE" Jensen "Ie G 720 5000 a 59""i <0.05 12790 3.620 
UC505 REi Kalamalka musd ",skin ~Udr Northcote et al 1972 ~ 19180" 
UC506 REi Kalamalka mu.sd.+skin 1971 OBA s!udy Noi1.hcote at II' 19n 6000 0 oa i7i5o" 
UC507 REi Kalamalka muscle---skm 1971 OM study Northcote et 81 19n 6000 0 <004"' 0050 '7430 
UC508 REi Kalamalka ml.iscl... skm 1971 OBA sludy Northcote ~ al 1972 ~ -;oo:i 0060 76iO 
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UC509" RB Kalamalka mU'!icl~skin 1971 OBA STudy Northcote el at 1972 51 14150 <004 0020 56.670 
veSTO Rs" Kalamalk.a musde-o-skm 1971 OBA stUdy Nol'\ttcote Ell al 1972 38 5570 <004 0.()40 0910 
UCSll RB Kalamalk.a rTlIJscl.·skin 1971 OM stUdy NofU'lcote e: 811972 3s 495_0 <004. 0050 6320 
UCSt2 RB Kalama lka musde-+skin 1971 OBA study Northcote el al 1972 3i" 297 .0 <00<1 0Q410 1.080 
ueS13 Rs" Kalamalka muscle--skm 1971 OeA study Northcole el al 19n 10 30.8 295.0 <0 .04 a 010 2220 
veS14 Rs" Kalamalka muscle--skJn 1971 OSA stUdy Northcote el 811972 IQ: 30 2s9.O <0.04 0.040 0.230 
UCS15 KO Kalamalka musd... skin 1971 OBA stUdy Northcote et a11972 1 44.5 849.0 <0.1)4 0.110 68.720 
ve516 KO Kalamalka mu.scle--SJoFl 1971 OBA study Northcote et al 1972 10 20.9 94.0 <0().4 0 ()40 ""Ti2O 
UC517 EQ Kalamalka musCl~skjn 1971 OBA study Northcote et al 1972 10 19.1 7sO <0.04 0.020 3.880 
UC518 KO Kalamalk.a muscle. skin 1971 OBA study Northcote et al1972 10 18.8 73.0 <0.04 0 010 4.5'90 
veStg MWF Kalamalk.a musCl~sk.in 1971 OBA stUdy Northcote et al 1972 "2 "4""1:4 1033.0 <004 0050 15.810 
UC520 MWF Kalamall(a musCle·sltin '971 OBA stUdy Northcote e: 311972 26.4 251.0 <004 0010 i2TsO 
UC521 CP Kalamalka musd~skin 1971 OBA stUdy Northcote et a11972 10 47 .6 17460 <004 0070 273ci 
UC522 CP Kalamalka musde.skm 1971 08A study Nonhcote et al1972 -.- 38.6 1702.0 <0.04 0.090 '4.160 
UC523 LSS Kalamalka muscl~skin 1971 OBA study Northoote at al 1972 m 4890 <004 0120 0.140 
UCS24 PMe Kalamallul musd&-oskin 1971 OBA stUdy Northoote et al 1972 '24.8 1'71.0 <0.04 0.220 2.070 
UCS25 LT Kalamalka musde-oskin 1971 OBA study Northoote et a11972 so:6 '1To4' <0.04 0060 4.610 
UC526 LT Kalamalka muscle+skin 1971 OBA'tudy Northcote et al 19n 10 ill 748 <0.04 0020 5.260 
UC527 LT Kalamalka mU5cle 1984 MOE MOE lab Jet'lsen file J 63 7.420 
UC528 Rs" Kalamalka muse«! 1984 MOE MOE lab Jensen file J 51 3.610 
UC529 Rs" Kalamalka muscle 1984 MOE MOE lab Jensen file J 51 ~ 
UC530 Rs" Kalamalka muscle 1984 MOE MOE lab Jensen file J 4a 1.770 
UC531 LT Kalamalka muscle 1984 MOE MOE lab Jensen file J 64.5 4250 6.'i3o' 
UC532 LT Kalamalka musCle 19&4 MOE MOE lab JensOitfl file J 62 4.890 
VC533 LT Kalamalka musde·skin '912 MOE BC Gov' 1974 10 559 2571 <0.2 <0.05 3.200 
UC534 NPM Kala-malka musde·skm 1972 MOE se Go"" 1974 33i 799 <0.2 <005 
UC535 RB Agur musde 1971 OBA study Koshinsky & Andl~ 19; 2s:3 nd 0.070 - 0010 
UC536 Rs" AJu. muscle 1971 OBA study Kos"unsky &A.,dres 19; m nd 0070 o.oro 
UC5J7 RB AIel( musde 1971 OBA study KoStl:nsky &. Andres 19i 36.5 nd 0090 0.100 
UC538 Rs" Fish Hawil. muscle 1971 OBA study Koshlnsky & Andres 19i 22.5 nd 0100 0.160 
UCS39 RB Hydraulic muscle 1971 OBA study Koshins!cy 8. A.ndrn 19i 28.6 nd 0.110 0.150 
Uc540 RB Jackpine muscle 1971 OSA study Koshinsky &. AI1dres 19i 2s nd 0.050 '0010 
UCS41 RB Jackpine ml..oscie 1971 OBA study Koshmsky &. Andres 19i 43.5 nd 0100 0.030 
UC542 RB Pennlsk Lak, muscle 2001 MOE PESC B Glace 77.9 <4 <0.884 <4 <0.884 0092 0020 
ue543 Rs" Pennask_Lak' muscle 2001 MOE PESC B Grace m « <0.892 « <0892 0 120 0.027 
UC544 RB Pennask lak, muscle 2001 MOE PESC 8 Grace ill ~ <4 <0.992 0 .095 0.024 
UC545 RB Pennask Laic. - musCle 2001 MOE PESC B Grace 77.2 <04 <0912 <4 <0.912 0.'10 0.025 
UC546 Rs" Pennaslc laic. muscle 200 t MOE PESC 8 Grace 769 ~ <04 <0.924 0.048 0.011 
UCS47 Rs" Pennask Lak, muscle 2001 MOE PESC S Grace m <0.9 <0.9 0.129 0.029 
UC548 Rs" Pinaus muscle 1971 OBA study KOShlnsky & Andres 19i 28.4 nd 0.050 0.030 
UC549 Rs" Pinaus muscle 1971 OBA SfUdy Koshinst(y & Andres 19; 4Q.1 nd 0.070 0.030 
UC550 RB Stump lalce muscle 1991 MOE B Grace <10 <1 0.100 
UC551 RB Stump Lake muscioe 1991 MOE 8 Grace <iO <1 0.140 
UC5S2 RB 5tUITlP Lake muscle 1991 MOE B Glace <10 <1 0.090 
UCS53 RB Stump Lake muscle t991 MOE B Grace <10 <1 0.110 
UC554 RB Stump Lake muscl& 1991 MOE B Grace <10 <I 0180 
UCS55 Rs" Stump Lake muscle 1991 MOE 8 Grace <10 <1 O.OBO 
ue556 RB Slump Lake muscle 1991 MOE 8 Grace <10 <I 0.090 
UC557 RS Stump lake musCle 1991 MOE 8 Grace <10 <1 0090 
UC558 RS Stump lake muscle 1991 MOE ~ -;;0 1.000 0130 
UC559 RS Stump lake muscle 1991 MOE B Grace <10 1.000 0 .160 
UC560 KO Stump Lake muscle 1991 MOE 8 Grace <10 <1 0.110 
UC561 KO Stump lake muscle 1991 MOE '8"G'OO" <iO <1 0.100 
ue562 KO Stump lake muscle ~ ~ <iO <1 0.090 
ue563 KO Slump lake muscle 1991 MOe B Grace <To' <I 0080 
UC564 KO Stump lake muscle 1991 MOE S Grace ~ <1 0060 
UC565 KO StUlTlp lake muscle 1991 MOE S Grace <10 <1 0060 
UC5<l6 KO Stump lak. muscle 1991MOe ~ <To" <1 0090 
UCS67 KO Stump Lake muscle 1991 MOE S Grace <10 <1 0.010 
UC566 KO Stump Lake muscle 1991 MOE BGrace <10 <1 0060 
UCS69 KO Stump Lake muscle 199' MOE B Glace -;;0 <, 0.050 
ueS70 RB Swa!well muSde '971 OBA sludy Koshmsky & Andres 19/ 24.1 nd 0.050 0060 
ue571 RB Pennask Lakl IMtr 2001 MOE PESC B Glace 78.4 <0.884 <4 <0.884 0.029 0006 
UC572 RS Per:nask Lak., {rver 2001 MOE PESe B Grace 78. 1 <04 <0.892 <4 <0.892 0016 0.004 
veS13 RS Pennask Lak. livel 2001 MOE PEse B Glace 79 <A <0.992 <4 <0.992 0 .049 0.010 
ve574 RS Penn ask Lak. liver 2001 MOE PESe B Grace 77 9 <4 <0.912 <4 <0912 0.022 0.005 
VC57S RS Pennask Lak, livel 2001 MOE PESC B Grace 77.9 <.0.9'24 « <0924 0.009 0002 
ve576 RS Pennask Lak. IfI(er 200 1 MOE PESC 8 Grace 79.5 <09 <4 <0.9 0.067 0.014 
UC577 RS Stump Lake liver 1991 MOE 8 Grace 3.550 0.410 
ueS78 RB Stump Lake Iivel' 1991 MOE B Grace TITIi 0421 
UCS79 RS Stump lake li\fel 1991 MOE S Grace 23iO 0.720 ni!l 
uesao RS Stump Lake hver 1991 MOE B Grace 3.150 0.455 
ve5Sl RS Stump lake rIVer 1991 MOE S Grace 'i'76o" 0224 
VCS82 RS Stump Lake II'Nr 1991 MOE B Grace 1400 04T0" 
vesel RS Slump lake lIvel 1991 MOE B Grace 3990 0509 
UC584 RB Stump lake liver 1991 MOE B G:ace 2.920 '0687 
UC58S RB Stump lake h....81 1991 MOE S Glace 2270 0522 
UC586 RS Stump lake lI ....el 1991 MOE SGrace 3060 0617 
ve587 KO Stump Lake liv!'!' 1991 MOE B"Gr'aCe 2320 "0:508 na 
VC5sa KO Stump Lake liv61 1991 MOE e Grace 2.930 o56J na 
UC589 KO Stump lake liver 199 \ MOE S Glace 2740 o SA5 
UC590 KO Stump lake liver 1991 MOE 8 Grace 2.740 0583 
UCS91 KO Stump lake IIVeI' 1991 MOE 8 Grace 2250 0558 
UCS92 KO Stump lake 'rvef 1991 MOE B Grace 2650 0S60 
UC593 KO Stump Lake I'....ei' ~ B Grace 38'5'0 'O'6sO 
UC594 KO Stump Lak., I....er 1991 MOE B Gr~ce 3200 0653 
ucsgs KO Stump La~ liver 1991 MOE B Grace 2.480 'O"S73 
UC596 KO Stump laq ~ 1991 MOE S Grace 2370 04i'0 
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UC5! R8 Kalamalka musd&+skin 1951n," Northcote et ar 1972 226 150 nd 0.1 281 
UC5! CM S\(aha musde-- skm 1948n1" Northcote at al1972 1 22 3 160 nd 0.65 043 
UC5! CM Ok Rr'" betw musde·sk,in 19S1n," Northcote et al 1972 10 15.2 36.7 nd 008 047 
UC8( CP O$o1Oos muscle"sk.ln 195617 1" Northcote e1 311972 38 1005 nd 006 29(l 
UC6' SM6 O~sOsoyoos musde-oskll'lmusde-oskll'l 1951n,-1951n,­ NorthcoteNorthcote atat a11972a11972 139139 37 nd 0.26 0.8 
Ue<;< 5MB OsoVO(ls musd e-skm 1951nl" Northcote et a11972 1010 1313 ndnd 00..6\6\ 
UC603­ PE OsoyeO' musc!e"sk.il'l 1951n1" Northcote et 811972 113 17 0.46 
~ NPM Osoyoos muscle-Skin 1951n," Northcote et al 1972 146 34 na 092 
UC605' 
"iJC606 SKA-1 

NPM 
5MB 

O,oyoos 
Sk.aha 

muscl$""slun 19S6n," 
musda 2006 MOE-ONA Various 

Northco1e et a11972 
Jensen 2006 

29.3 
26.5 

31 .6 
423.2 0.73 76.9 0.09 

l'Ia 
<001 

0.21 
0.195 0.06 

4 ea 
0.0253 0.0026 0.62 0.004 

UCSO, SKA-2 5MB Sl<aha musde 2006 MOe';-ONA Various J8f1~ 2006 29.0 4723 1 53 76 .1 -0.05 <0.01 - 0.173 0.155 0.0299 00032 
UCS08 5KA.3 5MB Skehe muscle 2006 MOE-ONA Various Jansen 2006 33.0 6920 071 7715 012 <0.01 0.173 0.158 0.017 00014 1.04 00058 
UC609 SKA4 5MB Skaha muscle 2006 MOE"ONA V3r10US Jensen 2006 33.0 594. 3 0.7 791 009 <0.01 0.104 0.085 0048 00033 
UC610 SKA-S 5MB Skaha muscle 2006 MOE-ONA Virious Jensen 2006 32.5 585.2 0.38 798 0.04 <0.01 0.108 0.102 0.0509 00033 

UC6" SKA" 5MB Skaha muscle 2006 MOe-ONA Various Jensen 2006 30.5 5814 1.2478.6 014 <001 0.043 0.036 00788 0.0016 1 28 0.0002 
UCS12 SKA-7 5MB Ska~a musde 2006 MOE-aNA VarIOus Jensen 2006 320 590.1 128 79.2 0.08 <0.01 0.147 0.11 0.1374 0.0082 
"iJC6"13 SKA-6 LMB Skaha musde 2006 MOE·ONA Vanous Jensen 2006 36.5 803.3 014 818 <0.01 <0.01 0.328 0.247 0.0017 9E-05 042 7E-05 
UC6i4 SKA.9 LMB Skaha musde 2006 MOE·ONA. Various Jensen 2006 27.0 286.0 046 814 0.02 <0.01 014 0.147 00009 2E-05 
UC615 SKA-l0 WB Skaha muscle 2006 MOe-ONA. Various Jensen 2006 273 3211 0.48 80.5 <0.01 0.02 0204 0.175 0.0036 7E-lI5 
UCt316 ~ 5MB OsoyoQS muscle 2006 MOE+ONA VarIous Jens~n 2006 37.0 982.6 0.04 <0.01 0.131 0.106 0.1049 0.003 
UC617 
"OC"618 

05-2 
0&-3 

5MB 
5MB 

Osoyoos 
OsoYOO$ 

musde 
muscte 

2000 
2006 

MOe"ONA 
MOe·ONA 

Various 
Various 

Jensen 2006 
Jensen 2006 

44.5 
49.5 

1630.0 
2259.4 1885 75.4 

0.03 
0073 

<0.01 
<0.01 

0.331 
0292 

0.272 
0.245 

0.1367 
0.1616 

0.0043 
00041 2.33 0.0033 

UC619 as... 5MB Osoyoos muscle 2006 MOE·ONA Various Jensen 2006 46.0 1766.13 0.05 <0.01 0.235 0.223 0.1311 00041 ~ 
uemo os·s 5MB Osoyoos musde 2006 MOE+ONA Various Jensen 2006 41.0 1516.2 0.07 <0.01 0.165 0.136 0.4044 0.0122 
UC621 
Uc622 

as.. 
Qs:7 

5MB 
5MB 

Osoyoos 
Osoyoos 

muscle 
musde 

2006 
2006 

MQE"ONA 
MOe-ONA 

V3rious 
Vanous 

Jensen 2006 
JenS8f\ 2006 

42. 5 
39.0 

lM34 5 
11982 

0.06 
0.12 

<0.01 
<0,01 

0183 
0.121 

0147 
0.108 

0.1534 
0.0652 

0.0039 
0.002 

UC623 oS-" 5MB OSOVOO$ muscle 2006 MOe"ONA Various J8f\sen 2006 420 1499.0 0.09 <001 0.162 0.14 0.1444 0.0049 
UC524 0S-9 5MB Osoyoos muscle 2006 Moe-ONA V3riOU$ Jensen 2006 40.5 12614 008 <0 .01 0.158 0123 0.1103 0.0036 1.82 0.0029 
UC625 
UCs26 
UC6V 
UC628 
UC629 

0S-10 
05-11 

QKFS:8 
QKFS:12 
OKfS-14 

5MB 
BU 
R8 
RB 
RB 

Osoyoos 
O'loyoos 
Okanagan 
Okanagan 
Ok.3nagan 

musda 
musde 
musde 
muscle 
musci.e 

2006 
2006 
2005 
2005 
200S 

MOE-ONA 
MOE·ONA 
MOE-ONA 
MOE·ONA 
MOE.ONA 

Various 
Various 
Vadou$ 
Various 
Various 

Jensen 2006 
Jens.en2006 
Jensen 2006 
Jensen 2006 
Jlltnsen 2006 

43 5 1385.2 
83.0 3000.0 
555 1850.0 
486 1260.0 
41 .0 1395.0 

0.47 B15 
O.OB 
0.08 

<0.01 
<0.01 

0.166 
0.334 

0.1304 
0254 

0.206 
0.1166 

0.0055 
00055 

~ 
~ 
~ 
~ 
"3.49O:Oi4 

UC630 
Uc631 
UC632 

OKFS-23 
0KFS:24 
QKFS:27 

R8 
RB 
RB 

Okanagan 
Okanagan 
Olean3!:!an 

musde 
musde 
musda 

2005 
2005 
2005 

MOE"ONA 
MOe.-ONA 
MOe.ONA 

Various 
Various 
Various 

Jensen 2006 
Jensen 2006 
Jensen 2006 

44.9 1050.0 
488 1155 0 
583 2350.0 

~ 
2.36 0.009 
3.29 0.0264 

"sample-s with an asterisk on both the uniaue code and the year are data from Northcote et al 1972. In these cases. the fish had been collected from 1948·1956 and ..,..re analysed in 1971 . 
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