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EXECUTIVE SUMMARY

This report, Environmental Effects Monitoring (EEM) Cycle 1 Interpretative Report for the Meadowbank
Mine, is submitted to meet AEM’s obligations under MMER.

Study Design Overview

The August 2011 EEM biological monitoring study targeted the Third Portage Lake North (TPN)
exposure area and two reference areas (Innugugayualik Lake [INUG] and Pipedream Lake [PDL]). This
type of study design is classified as a multiple control-impact (MC-I) design.

Effluent Water Quality and Receiving Environment Monitoring

The “effluent” discharged at the Meadowbank Mine consists of natural lake water from isolated
impoundments that are dewatered (during which exposed lake sediments become re-suspended and
increase TSS) as part of mine development. There were a few minor exceedences of effluent discharge
limits and some presence of sublethal toxic effects. However, EEM receiving environment monitoring
generally found little trace of effluent (e.g., TSS concentrations were generally non-detectable or very
low). These results were corroborated by AEM’s core receiving environment monitoring program
(CREMP), which targets water and sediment quality (as well as benthic invertebrates).

Fish

Due to insufficient numbers of round whitefish (and Arctic char), the originally-designed fish survey was
modified in consultation with Environment Canada to focus only on a sublethal study of lake trout. No
significant differences were identified for any endpoint and confidence in the results for each endpoint
was high.

Recommendations for consideration in the Cycle 2 Study Design include:
e Focus on non-lethal sampling of lake trout only

e Use power analysis results to reduce lake trout sample size to minimize incidental lake trout
mortality

Benthic Invertebrate Community

Differences were observed between reference and exposure areas for both benthic invertebrate
community endpoints and for supporting environmental variables (i.e., physical variables that often
influence benthic community structure) in the EEM data set. However, supplemental analyses were
conducted using the CREMP data set (collected since 2006 and with broader spatial coverage) to verify
the initial results and to evaluate causality (i.e., due to natural sediment characteristics or to effluent
exposure). A weight-of-evidence framework was used to integrate the results of all analyses (i.e., EEM
and CREMP). The conclusion for all benthic invertebrate community endpoints was that there were no
effluent-related effects at TPN.

Recommendations for consideration in the Cycle 2 Study Design include:

e Change the number of subsample grabs per station from three to two for benthic invertebrates to
be consistent with the long-term CREMP data set.
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1. INTRODUCTION

1.1. Background

The Meadowbank Mine (65°N, 96°W), owned by Agnico-Eagle Mines Ltd. (AEM), is one of
Canada’s most northerly operating mines, located approximately 75-km north of the Hamlet of
Baker Lake, Kivalliq District, Nunavut. Mine construction began in 2008 under Nunavut Water
Board A License 2AM-Mead0815 (hereafter referred to as the “NWB A License”) and Fisheries
and Oceans Canada Authorization for Works or Undertaking Affecting Fish Habitat NU-03-0191
(hereafter referred to as the “Authorization”). Meadowbank is an open pit mine and produced its
first gold bar in February 2010. Mine status formally changed to “operational” March 1, 2010.

Several lakes are located directly within and adjacent to the boundaries of the target mineral
zones on the Meadowbank property. Baseline studies describing the physical, chemical, and
biological characteristics of the aquatic environment in the vicinity of the project area were
initiated in 1995 and continued through 2007 (BAER 2005; Azimuth 2008a,b). In addition, a
comprehensive environmental impact assessment of the aquatic ecosystem (Azimuth, 2005a) and
an aquatic effects management program (AEMP, 2005) were prepared to meet regulatory
requirements pertaining to mine construction, operation, and closure. A range of monitoring
activities have continued through the mine’s construction phase and into the operational phase.

The AEMP (2005a) specifically recognized future monitoring obligations under the Metal
Mining Effluent Regulations (MMER), which were detailed further in a companion management
plan (Azimuth, 2005b). Consequently, in addition to data collected expressly to meet the
requirements of MMER, there is a substantial amount of complementary data relevant to
addressing MMER objectives.

Mine construction activities to date have included the isolation of portions of two lakes using
dikes. Dewatering of these impoundments and future pits into adjacent lakes started in 2009.
Environment Canada (EC) notified AEM that the Meadowbank Mine is subject to MMER as of
December 31, 2009.

It is important to note that, at present, effluent discharge from the Meadowbank Mine consists of
natural lake water being dewatered from the isolated impoundments into the north basin of Third
Portage Lake. As dewatering progressed, wave action, rain events and other disturbances of the
now exposed lake sediments have increased total suspended solids content of the water. Mining
activities have formally been underway since March 2010; however, “mining-related” water has
not been discharged into the receiving environment (e.g., water used in the mining process and
contact water, which is sent to the tailings storage facility and used as reclaim water). While
discharge of mining-related water will likely occur in the future (i.e., it is a component of mine
development plans), this report addresses present discharges only (i.e., effluent from the
dewatering process).

The focus of this report is meeting AEM’s obligation to submit an Environmental Effects
Monitoring (EEM) Cycle 1 Interpretative Report for the Meadowbank Mine by July 1, 2012.
This document reports on the results and interpretation of the biological monitoring study



conducted in August 2011. The final study design (not including any modifications discussed in
Section 2) was a combination of three information sources:

1) Environmental Effects Monitoring (EEM): Cycle 1 Study Design, Meadowbank
Division, Nunavut. Report prepared by Azimuth Consulting Group Inc., Vancouver, BC
for Environment Canada, Edmonton, AB on behalf of Agnico-Eagle Mines Ltd., Baker
Lake, NU. December, 2010.

2) Environmental Effects Monitoring (EEM): Cycle 1 Study Design ADDENDUM,
Meadowbank Division, Nunavut. Report prepared by Azimuth Consulting Group Inc.,
Vancouver, BC for Environment Canada, Edmonton, AB on behalf of Agnico-Eagle
Mines Ltd., Baker Lake, NU. July, 2011.

3) TAP comments on the Meadowbank Gold Mine July 2011 EEM Study Design
Addendum and subsequent response email from Azimuth Consulting Group. August,
2011.

The final study design (i.e., combination of all the above documents) is hereafter referred to as
the Study Design and cited as Azimuth (2011).

1.2. Regulatory Context

The MMER were promulgated under the Fisheries Act in 2002 and have undergone several
amendments, most notably in 2006 with the Regulations Amending the Metal Mining Effluent
Regulations (hereafter referred to as the MMER, 2012). The MMER stipulate the conditions
under which deleterious substances may be discharged to the aquatic environment by metal
mines in Canada.

Environmental Effects Monitoring (EEM) is one of the three main components of MMER and
consists of:

e Part 1 — Effluent and water quality monitoring studies

e Part 2 — Biological monitoring studies, including a site characterization, a fish
survey, and a benthic invertebrate community survey.

The EEM Program is a cyclical receiving-environment monitoring program conducted to
evaluate the effects of metal mining effluents on fish, fish habitat and the use of fisheries
resources. Studies are carried out in cycles ranging from 2 to 6 years. This report has been
prepared to meet the Cycle 1 interpretative report submission requirements of Part 2 of the EEM.

1.3. Objectives

The Metal Mining Guidance Document for Aquatic Environmental Effects Monitoring (hereafter
referred to as TGD, Environment Canada, 2002) stipulates that the Cycle 1 interpretative report
outline the following information:

e A description of any deviation from the study design that occurred while the biological
monitoring studies were being conducted and any impact that the deviation had on the
studies



The latitude and longitude of sampling areas of sampling areas in degrees, minutes and
seconds and a description of the sampling areas sufficient to identify the location of the
sampling areas

The dates and times when samples were collected
The sample sizes
The results of the data assessment and any supporting raw data

The identification of any effect on the fish population, fish tissue, and the benthic
invertebrate community based on the above data assessment

A summary of the results of effluent characterization, sublethal toxicity testing and water
quality monitoring reported since the day on which the mine became subject to the
MMER

The conclusions of the biological monitoring studies, taking into account the presence of
other factors, the above data assessment results and QA/QC

A description of how the results will impact the study design for subsequent biological
monitoring studies

The date when the next biological monitoring study will be conducted

The MMER (Amended to 2012) and TGD (Environment Canada, 2002; amended to 2012) cover
these requirements in great detail; these information sources were relied on heavily to ensure that
this Cycle 1 interpretative report meets the expectations of Environment Canada.

1.4

Organization

The remainder of this interpretative report is organized into the following sections:

Study design update (Section 2)

Effluent water quality and receiving environment monitoring (Section 3)
Fish survey (Section 4)

Benthic invertebrate community survey (Section 5)

Conclusions from biological monitoring (Section 6)

Subsequent biological monitoring (Section 7)

References (Section 8)



2. STUDY DESIGN UPDATE

This section describes changes to the biological monitoring studies, and their consequences,
relative to the Study Design document (Azimuth, 2011).

2.1. Clarification Regarding Reference Areas

As discussed in the Study Design (Azimuth, 2011), two lakes were selected as reference area
lakes for biological monitoring, Inuggugayualik Lake (INUG) and Pipedream Lake (PDL). The
south basin of Third Portage Lake (TPS) has also been used as a reference area for EEM-related
receiving environment water quality monitoring since the program started in 2010. In an effort to
retain continuity and provide compatible supporting water quality data, EEM-related receiving
environment sampling was conducted at all three reference areas (i.e., INUG, PDL and TPS) in
August 2011. Given the large distance to INUG and PDL and related safety concerns (i.e.,
requires helicopter access, which is not available throughout the year, or good snow/ice
conditions for safe access by tundra buggy), future EEM-related receiving environment
monitoring will continue to use TPS as a reference area.

2.2. Study Design and Data Analysis

As planned in the Study Design, both the fish and benthic invertebrate studies were conducted
according to a multiple control-impact (MC-I) design. The MC-I design was selected over the
more common C-I design; however, some challenges became apparent when analyzing the data
from the MC-I design that are described below.

The description of an MC-I design according the technical guidance document [Chapter 8 of
TGD (Environment Canada, 2012)] is as follows:

“The MC-I design is similar to the C-I design, except that it employs additional reference areas
that are located in adjacent watersheds or bays where the sampled habitat is comparable to that
found within the exposure area. This type of design helps to reduce problems with confounding
factors (e.g., when a single reference area differs from an exposure area with respect to several
environmental variables in addition to the point source effluent). Analogous to a C-I design, a
significant difference between an exposure area and the mean of the reference areas, as
determined by ANOVA, would represent an effect [Chapter 8 of TGD (Environment Canada,
2012)]1.”

The main challenge is related to how an effect should be fairly defined. The task is
straightforward when the reference areas are very similar. As stated above in the TGD, the
reference areas are pooled and are assumed to represent the complete population'. Similar to the

! The within-pooled-reference area SD is used to derive the actual CES (critical effect size), the key source of
replication is the “station”, and degrees of freedom for the C-I effect in an ANOVA would be n-2 (where “n” is the
number of stations across areas).



C-I design, a significant difference between an exposure area and the mean of the pooled
reference areas would represent an effect.

It is not straightforward when the references areas differ from one another. Consider an example
where the reference area means differ by a large magnitude, yet the exposure area is quite similar
to one of the reference areas. In this case, assuming that exposure area mean should be equal to
the pooled reference area mean does not appear appropriate (i.e., as it is ignoring natural
variability among areas)”. More appropriate statistical models (see footnote) work well with
many areas making up the reference “population” (where it is conceptually similar to the
reference condition approach [RCA]), but have severe limitations when the number of reference
areas is small. Given the very low degrees of freedom, the power to detect differences is
therefore substantially reduced.

To address the challenges laid out above, we propose the following hierarchical approach (see
diagram in Figure 2.2-1) for all data assessment endpoints:

1) CI-BASED: Initial statistical analyses will be conducted using pooled reference areas
(i.e., as per EEM TGD). This approach is conservative in that it assumes that there is no
among-reference area variation and it sets degrees of freedom based on “stations.” The
implication of this conservatism is that the Type I (i.e., false positive) error rate may be
higher than the actual a of 0.1 selected for this study when the two reference areas
actually differ. Where statistically significant differences between C-I are identified,
those cases would also be analyzed using the second approach.

2) AREA-BASED: Secondary analyses will test for differences among individual areas. The
premise here is that the exposure area must be statistically different from both reference
areas in order to be classified as an effect. This approach is less conservative than the first
tier in that it assumes that the exposure area mean should not be different than both
reference areas individually. Given the present situation (i.e., only two reference areas),
this is a reasonable assumption to identify adverse effects. The implication of this
lowered conservatism is that the Type II error rate (i.e., false negative) may be higher
than the actual B of 0.1 selected for this study.

The contention that Type I and Type II error rates will be “higher” in the above discussion is not
due to actual differences in the a or 3 values used in those statistical procedures, but rather due to
the differences in the questions being asked. That said, the practical hierarchical approach
described above should serve to support making conclusions regarding C-I differences in this
study.

? When reference areas differ, natural among-area variation should be explicitly taken into consideration and the
appropriate level of replication for testing a C-I effect become “area” rather than “station”. Ideally, random-effects
models (with “area” as a random effect) would be used to test whether an exposure area is different from the
population of reference areas. The among-reference-areas SD (estimated for the random “area” effect) would then
serve as the basis to determine the actual CES and the degrees of freedom for the C-I fixed effect would be A-2
(where “A” is the number of areas).



Where appropriate, and as planned, baseline data (CREMP) will be used to further explore
potential C-I differences.



Figure 2.2-1. Schematic of data analysis for EEM data assessment.
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2.3. Fish Survey

As described in the Study Design (Azimuth, 2011), the fish survey was planned as a non-lethal
study for lake trout (Salvelinus namaycush) and a lethal study for round whitefish (Prosopium
cylindraceum) (see Study Design for rationale). Baseline data suggested that obtaining the target
numbers for round whitefish would be the limiting factor of our program.

Gill netting started at the exposure area TPN on August 11 and we had no trouble catching lake
trout. However, far fewer round whitefish were caught than anticipated and after several days it
was apparent that we would not reach target sample numbers without fishing for several weeks.
In addition, lake trout mortality rates were higher than was anticipated. After consultation with
Environment Canada, efforts were then also directed to Arctic char (Salvelinus alpinus) and
trying to avoid lake trout (e.g., by focusing more on smaller mesh sizes shown to preferentially
catch round whitefish and Arctic char). These changes did not alter our catch nor help reduce
lake trout mortalities, which were climbing towards the DFO License to Fish for Scientific
Purposes (Appendix A) permit level.

After six days, fishing was halted at TPN on August 16 (with the hope of possibly continuing
focused efforts in TPN after fishing the reference areas). Although target numbers of lake trout
had been exceeded for the non-lethal study, we did not achieve target numbers for round
whitefish and Arctic char. Although we processed incidental mortalities of lake trout, round
whitefish and Arctic char according to lethal sampling procedures, an insufficient number of
sexually mature fish were captured to make any meaningful conclusions (discussed more in
Section 4).

Fishing started at INUG and PDL on August 16 and continued for three days with large numbers
of lake trout captured with higher than desirable mortality. Again, very few sexually mature
round whitefish and Arctic char were caught. Given this situation and after consultation with
Environment Canada, the decision was made to halt fishing pending preliminary analyses to
determine if the lake trout catch at INUG and PDL was sufficient to reach targeted statistical
power (i.e., 1 — B =0.9) for the non-lethal condition endpoint. Results of that analysis confirmed
adequate power to detect the CES and the fish survey was terminated.

Given the paucity of sexually mature fish of any species, conclusions regarding potential
effluent-related effects to fish are limited to the non-lethal endpoints of lake trout.

2.4. Benthic Invertebrate Community Survey

No changes were made from the planned study design.



3. EFFLUENT WATER QUALITY AND RECEIVING ENVIRONMENT
MONITORING

As discussed in detail in the Study Design document (Azimuth, 2011), the nature of the
“effluent” discharged at the Meadowbank Mine is unlike most mines subject to MMER.
Meadowbank Mine effluent consisted of lake water that was pumped from an impoundment and
future pit areas (with “non-contact” site drainage water that has not contacted PAG material) into
the nearshore environment of TPN. Resuspension of sediments as impoundment water level
dropped resulted in elevated total suspended solids (TSS) and turbidity. To minimize water
column TSS, a water treatment facility was installed in to ensure that concentrations for TSS and
turbidity met permit levels. “Contact” water (i.e., from plant site, pits, or any active mine areas
containing potentially acid generating [PAG] material) was segregated and stored on site for use
as process make-up water as required; contact water was not discharged to any receiving
environment.

In addition to EEM-related receiving environment monitoring, AEM conducts routine water
quality sampling as part of the Core Receiving Environment Monitoring Program (CREMP).
CREMP data are used herein to complement the EEM data as needed. Apart from EEM and
CREMP, AEM also conducts other dewatering-related sampling in accordance with License A;
these are not reported herein.

3.1. Effluent Characterization Summary

3.1.1. Effluent Discharge Location

Effluent is monitored by AEM Meadowbank- Environment Department from a discharge point
called DD-FDI, located at latitude N65 01 49.0 and longitude W96 05 25.0.

3.1.2. Effluent Monthly Loadings

MMER requires effluent quality monitoring on a weekly basis to ensure that MMER discharge
limits are met. Monthly mean concentrations and associated loadings (based on total effluent
volume; kg/month) are shown for 2010 and 2011 in Table 3.1-1. TSS exceeded the monthly
limits on two occasions in 2010: in April due to a single elevated measure, and in June due to
consistently elevated (~ 20 mg/L) readings throughout the month. One pH value was also below
6.0 in July 2010. All other parameters were well below monthly discharge limits for 2010 and
therefore required only quarterly monitoring in 2011. TSS and pH were monitored monthly in
2011.



3.1.3. Effluent Quality Monitoring

Water quality samples have been collected from the effluent discharge four® times each year
since the mine became subject to the MMER on Jan.1, 2010. During each sampling event, the
following parameters were measured in the field (temperature) or the laboratory: alkalinity®,
aluminum, ammonia, cadmium, conductivity5 , hardness, iron, mercury, molybdenum, nitrate and
selenium.

Results of the quarterly events at the effluent discharge point are summarized in Table 3.1-2.
Total mercury concentrations in the dewatering effluent did not exceed the tissue analysis trigger
(0.1 pg/L) in 2010, but did during the August sampling event of 2011 (total mercury: 2.93

ug/L)’.
3.1.4. Effluent Toxicity Testing
Water samples for acute toxicity testing are conducted monthly with the following tests:
e 48-hr water flea (Daphnia magna) survival
e  96-hr rainbow trout (Oncorhynchus mykiss) survival.

Toxicity test results for acute lethality are presented in Table 3.1-3. Apart from an
uncharacteristically low survival for the water flea, Daphnia magna, in the March 2010 sample
(where there were no MMER water quality exceedances [see Table 3.1-1]), the dewatering
effluent has not been acutely toxic.

Sublethal toxicity testing of effluent is conducted twice per year with the following tests:
e 72-hr freshwater alga (Pseudokirchneriella subcapitata) growth
e 7-day duckweed (Lemna minor) weight and growth
e 7-day water flea (Ceriodaphnia dubia) reproduction and survival
e 7-day fathead minnow (Pimephales promelas) growth and survival

Toxicity test results for sublethal endpoints are presented in Table 3.1-4. There was a general
lack of sublethal effluent toxicity in 2010 with minor toxicity in 201 1. Minor growth inhibition
was observed for duckweed fronds (i.e., IC25 of 81.4% effluent) in the duckweed, Lemna minor,
test for August 2010 without firsthand review of the test results. In 2011 however, Lemna minor

3In 2011, the planned fourth sampling event (due December 2011) was cancelled because effluent discharge was
suspended on November 15, 2011.

* Alkalinity and hardness were regulated but not monitored in 2010.

> Conductivity, temperature and selenium were added to the list of regulated parameters in the 2012 version of the
MMER so were not monitored in 2010 and 2011

8 It should be noted that the “field blank” QA sample which was collected concurrently with the August, 2011
effluent sample also had an elevated mercury concentration (2.5 pg/L), suggesting these results were due to an
analytical error by the laboratory.
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showed effects both for weight and growth endpoints, particularly in the August sample. Also in
the August 2011 sample, Ceriodaphnia dubia showed reproductive effects (Table 3.1-4). As
discussed in Section 3.2, however, the dewatering effluent appears to rapidly mix in the
receiving environment (which is confirmed by the receiving environment water quality results
discussed in Section 3.3), so the spatial extent of those potential sublethal effects to duckweed
and water fleas in the receiving environment would be very small.
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Table 3.1-1. Concentrations of MMER deleterious substances in effluent discharge and loadings based on total monthly effluent

volume for 2010 and 2011 (2 pages; see notes at bottom of table).

Month-Year

Total Arsenic

Total Copper

Total Cyanide

Total Lead

Total Nickel

Conc. (mg/L) Loading (kg) Conc.(mg/L) Loading (kg) Conc.(mg/L) Loading (kg) Conc.(mg/L) Loading (kg) Conc.(mg/L) Loading (kg)

[Max.Mean]/Month 0.50 0.30 1.00 0.20 0.50
January-10 0.0005 0.40 0.0012 0.97 NMR NMR 0.0006 0.46 0.0015 1.17
February-10 0.0020 1.86 0.0010 0.93 NMR NMR 0.0058 5.52 0.0017 1.58
March-10 0.0009 0.94 0.0012 1.30 0.0055 6.08 0.0006 0.64 0.0014 1.57
April-10 0.0109 8.87 0.0027 2.20 0.0185 15.09 0.0010 0.80 0.0022 1.81
May-10 0.0005 0.39 0.0028 2.15 0.0130 10.12 0.0003 0.23 0.0027 2.10
June-10 0.0007 0.47 0.0031 221 0.0124 8.91 0.0024 1.72 0.0043 3.06
July-10 0.0014 0.56 0.0012 0.50 0.0050 2.06 0.0044 1.79 0.0042 1.73
August-10 0.0011 0.48 0.0024 1.02 0.0053 2.24 0.0055 231 0.0037 1.54
September-10 0.0011 0.23 0.0010 0.21 0.0050 1.03 0.0010 0.21 0.0051 1.06
October-10 0.0036 0.58 0.0019 0.30 0.0133 2.16 0.0030 0.48 0.0087 141
November-10 0.0029 0.43 0.0011 0.16 0.0150 221 0.0004 0.05 0.0090 1.33
December-10 0.0025 0.87 0.0013 0.46 0.0162 5.72 0.0003 0.11 0.0096 3.38
January-11 0.0026 0.63 0.0007 0.17 0.0290 7.07 0.0013 0.30 0.0086 2.10
February-11 NDEP NDEP NDEP NDEP NDEP NDEP NDEP NDEP NDEP NDEP
March-11 NMR NMR NMR NMR NMR NMR NMR NMR NMR NMR
April-11 0.0021 0.87 0.0005 0.21 0.0680 28.20 0.0003 0.12 0.0102 4.23
May-11 NMR NMR NMR NMR NMR NMR NMR NMR NMR NMR
June-11 NMR NMR NMR NMR NMR NMR NMR NMR NMR NMR
July-11 0.0005 0.14 0.0005 0.14 0.0670 19.14 0.0003 0.09 0.0037 1.06
August-11 NMR NMR NMR NMR NMR NMR NMR NMR NMR NMR
September-11 NMR NMR NMR NMR NMR NMR NMR NMR NMR NMR
October-11 0.0207 6.40 0.0029 0.90 0.0050 1.55 0.0048 1.48 0.0098 3.03
November-11 NMR NMR NMR NMR NMR NMR NMR NMR NMR NMR
December-11 NDEP NDEP NDEP NDEP NDEP NDEP NDEP NDEP NDEP NDEP
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Month-Year Radium-226 Total suspended Solids Total Zinc pH Total

Conc. (Bq/L) Loading (kg) Conc.(mg/L) Loading (kg) Conc.(mg/L) Loading(kg) Highest Lowest Effluent
[Max.Mean]/Month __ 0.37 15.00 0.50 9.5 6.0 Volume (m’)

January-10 0.004 2.83 9.0 7276 0.002 1.41 7.42 7.06 808439
February-10 0.005 5.02 7.0 6691 0.004 4.06 7.24 6.76 955861
March-10 0.004 4.42 8.5 9390 0.003 3.59 7.08 6.87 1104674
April-10 0.014 11.21 21 17330 0.010 8.36 7.75 6.80 815525
May-10 0.007 5.45 13 10118 0.005 3.63 6.98 6.43 778312
June-10 NMR NMR 22 15812 0.007 4.74 6.97 6.36 718745
July-10 0.013 5.35 12 4858 0.002 0.82 6.94 5.85 411657
August-10 NMR NMR 6.7 2800 0.011 4.62 6.53 6.28 420064
September-10 NMR NMR 8.8 1806 0.003 0.62 6.68 6.37 206366
October-10 0.006 0.97 6.7 1081 0.012 1.89 7.00 6.54 162119
November-10 NMR NMR 2.7 392 0.001 0.20 6.73 6.37 147029
December-10 NMR NMR 5.8 2046 0.005 1.69 7.07 6.44 352792
January-11 0.071 17.32 4.0 976 0.004 0.98 6.80 6.45 243891
February-11 NDEP NDEP NDEP NDEP NDEP NDEP NDEP NDEP NDEP
March-11 NMR NMR 7.3 1731 NMR NMR 6.76 6.43 236101
April-11 0.067 27.79 4.5 1866 0.001 0.41 6.76 6.50 414718
May-11 NMR NMR 6.0 2651 NMR NMR 6.92 6.55 441824
June-11 NMR NMR *ok *k NMR NMR *k *k 144813
July-11 0.025 7.14 9.0 2571 0.001 0.29 6.75 6.31 285660
August-11 NMR NMR 4.4 642 NMR NMR 7.30 6.76 145996
September-11 NMR NMR 53 420 NMR NMR 7.25 7.08 78668
October-11 0.100 30.90 2.6 803 0.001 0.31 7.29 6.62 309007
November-11 NMR NMR 6.5 2112 NMR NMR 7.00 6.78 324850
December-11 NDEP NDEP NDEP NDEP NDEP NDEP NDEP NDEP NDEP

Notes: Shaded values exceed the maximum monthly mean concentrations; NDEP (No Deposit) = measurement not taken because there was no deposit from the
final discharge point; NMR (No Measurement Required) = measurement not taken in accordance with the conditions set out in section 12 or 13 of the MMER; **
June 2011 samples for TSS and pH were erroneously not collected; From January 1 to October 23, 2011 the water originated from Second Portage Lake
Impoundment Area; From October 22 to November 14, 2011 the water originated from Bay Goose Impoundment Area.
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Table 3.1-2. Concentrations of EEM substances in effluent discharge, monitored four times per year for 2010 and 2011.

Parameter

Effluent Discharge Point (DD-FD1)
2010 2011

19-Apr-10 24-Aug-10 27-Oct-10 29-Nov-10 10-Jan-11 11-Apr-11 24-Aug-11

Alkalinity (mg CaCOs/L)
Aluminium-Total (mg/L)
Ammonia-Total (mg N/L)
Cadmium-Total (mg/L)
Hardness (mg CaCOs/L)
Iron-Total (mg/L)
Mercury-Total (mg/L)
Molybdenum-Total (mg/L)
Nitrate-Total (mg N/L)

0.630 0.484 1.50 0.619 0.857 1.10 0.541
0.17 0.47 2.7 4.8 4.8 6.7 <0.05
<0.00008 o 0.00013  <0.00008 <0.00008 <0.00008  0.00025
0.15 0.33 0.51 <0.01 <0.01 <0.01 0.69
<0.00001 <0.00001 <0.00001 0.00001 <0.00001  <0.00001  0.00293"
0.0014 0.0036 0.0069 0.0112 0.0116 0.0148 0.0329
0.52 e 1.2 1.7 11 1.0 1.6

Notes: ** Parameter not measured due to accidental omission on lab analysis request form; Parameters that have been added to the required monitoring list

include: field measured conductivity and temperature and laboratory measured total selenium (MMER, 2012); % It should be noted that the “field blank” QA sample
which was collected concurrently with the August, 2011 effluent sample also had an elevated mercury concentration (2.5 ug/L), suggesting these results were due

to an analytical error by the laboratory.
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Table 3.1-3. MMER acute toxicity results in effluent discharge, monitored monthly for 2010 and 2011.

Effluent Discharge Point (DD-FD1)

Sampling Daphnia magna Oncorhynchus mykiss
Month-Year LC50 (48hr) % v/v LC50 (96hr) % v/v
January-10 >100 >100
February-10 >100 >100
March-10 46.2 >100
April-10 >100 >100
May-10 >100 >100
June-10 >100 >100
July-10 >100 >100
August-10 >100 >100
September-10 >100 >100
October-10 >100 >100
November-10 >100 >100
December-10 >100 >100
January-11 >100 >100
February-11 NDEP NDEP
March-11 NDEP NDEP
April-11 >100 >100
May-11 NMR NMR
June-11 NDEP NDEP
July-11 >100 >100
August-11 NMR NMR
September-11 NMR NMR
October-11 >100 >100
November-11 NMR NMR
December-11  NDEP NDEP

Notes: "Daphnia magna" is an aquatic invertebrate commonly called 'water flea'; "Oncorhynchus mykiss" is a fish commonly called 'rainbow trout'; "LC50" = lethal
concentration (of effluent) resulting in 50% decrease in survival relative to controls; NDEP (No Deposit) = measurement not taken because there was no deposit
from the final discharge point; NMR (No Measurement Required) = measurement not taken in accordance with the conditions set out in section 12 or 13 of the
MMER.
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Table 3.1-4. EEM sublethal toxicity results in effluent discharge, monitored two times per year for 2010 and 2011.

Effluent Discharge Point (DD-FD1)

2010 2011
Sublethal Toxicity Test -Endpoint (% v/v) 19-Apr-10 24-Aug-10 10-Jan-11  25-Aug-11
Pseudokirchneriella subcapitata -1C25 growth >90.9 >90.9 >90.9 >90.9
Lemna minor -1C25 weight >97 >97 76.2 1.81
Lemna minor -1C25 growth (frond #) >97 81.4 46.0 1.77
Ceriodaphnia dubia -1C25 reproduction >100 >100 62.5 10.8
Ceriodaphnia dubia -LC50 survival >100 >100 >100 66.0
Pimephales promelas - 1C25 growth >100 >100 >100 91.5
Pimephales promelas -LC50 survival >100 >100 >100 >100

Notes: "IC25" = inhibitory concentration (of effluent) resulting in 25% decrease in response relative to controls; "LC50" = lethal concentration (of effluent) resulting
in 50% decrease in survival relative to controls; "Pseudokirchneriella subcapitata" is a freshwater alga; "Lemna minor" is a freshwater aquatic plant commonly
called 'duckweed'; "Ceriodaphnia dubia" is an aquatic invertebrate commonly called 'water flea'; "Pimephales promelas" is a fish commonly called ‘fathead minnow'
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3.2. Plume Delineation

As presented in the in the Study Design document (Azimuth, 2011), effluent mixing was
modeled by Golder Associates to estimate the location of the 1% dilution boundary defining the
TPN exposure area (Figure 3.2-1).

Given that the “effluent” consists largely lake water transferred from one basin to another with
some TSS, there were no suitable tracers that could provide real-time information for
characterizing percent dilution in the receiving environment. While turbidity could be used to
qualitatively track the plume, it does not translate well into percent effluent concentration.
Notwithstanding, the strategy for plume delineation discussed in the Study Design was to try to
roughly map the plume using turbidity with the intent of providing some site-specific
characterization to complement the modeled plume results.

A reconnaissance helicopter flight was taken on August 10, 2011 to obtain a “birds-eye view” of
the discharge area. As seen by Photos 3.2-1 through 3.2-3, apart from some minor signs of
surface water flow (i.e., that discharge was occurring), there were no other visual signs of the
plume from the air (e.g., turbid water).

The initial plume delineation survey was conducted on August 11, 2011 the first day of fish
sampling at TPN. The plan was to conduct turbidity profiling (using the McVan Analite
NEP160-3-05R portable turbidity meter/logger with a high sensitivity NEP260 90° probe) over a
grid (Figure 3.2-2), taking measurements every two meters from the surface to 1m off the
bottom. Sampling started at TPN-1 to characterize ambient conditions well away from the
effluent discharge location. Background turbidity ranged from 0.11 to 0.37 NTU’, which roughly
corresponds to 0.1 to 0.3 mg/L TSS®. The survey then moved in to characterize the closest
stations to the discharge point, stepping out as needed until ambient turbidity levels were found.
TPN-4 and TPN-6 (ranging from 0 to 0.22 NTU or 0 to 0.2 mg/L TSS) were consistent with
background turbidity levels. TPN-5, located approximately 75 m south of the discharge point,
but in line with the prevailing winds, had slightly elevated turbidity (0.56 to 0.94 NTU or 0.4 to
0.6 mg/L TSS) in the top two meters. No further sampling was conducted given that the “plume”
was bounded.

Delineation of the discharge location in a grid pattern during the August 11 turbidity survey
confirmed that discharge was occurring (Photos 3.2-4 and 3.2-5), but that the effluent was quite
clear (Photo 3.2-6). As these conditions did not change while conducting the biological sampling
at TPN (August 11 — 16™), no further turbidity surveys were needed.

The plume delineation survey represents a snapshot of conditions that cannot be assumed to be
representative. As seen in Table 3.1-1, monthly discharge volumes have been much higher

7 Even after calibration, the turbidity meter was reading slightly negative values in the field. Consequently, the
values were corrected by adding the most negative reading (0.4 NTU).

¥ Conversion based on a relationship developed to support dike construction monitoring at Meadowbank. TSS =
107((Log(NTU) — 0.2729)/1.2002) (Azimuth, 2010).
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previously than in August 2011. Consequently, for the purposes of defining the exposure zone
for this study, we will use the modeled 1% dilution zone from the Golder study (see Figure 3.2-

1.
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Photo 3.2-1. “Birds-eye view” of the discharge area in TPN showing no visual signs of
a turbidity plume from the air.

Photo 3.2-2. “Birds-eye view” of the discharge area in TPN showing no visual signs of
a turbidity plume from the air.
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Photo 3.2-3. “Birds-eye view” of the discharge area in TPN showing no visual signs of
a turbidity plume from the air.

Photo 3.2-4. A closer examination of the discharge location from the August 11, 2011
turbidity survey.
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Photo 3.2-5. A closer examination of the discharge location from the August 11, 2011
turbidity survey.

Photo 3.2-6. A view of the clarity of the effluent being discharged during the August 11,
2011 turbidity survey.
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3.3. Receiving Environment Monitoring

3.3.1. Water Chemistry — EEM

Water quality samples have been collected for receiving environment monitoring from the
exposure area (TPN) and the reference area (TPS) four times in each of the two years since the
mine became subject to the MMER (i.e., since Jan.1, 2010), in addition to ‘baseline’ data at this
location since 2002. Water quality samples were also collected from the two biological
monitoring study reference areas (INUG and PDL) in August 2011. To put water chemistry
results in perspective (particularly for August when biological parameters were also collected)
Table 3.3-1 provides a daily summary of effluent volume discharge levels and climate
conditions for the month of August 2011. Coordinates for water quality sampling locations are
shown in Table 3.3-3. All samples were collected according to the guidelines of the existing
CREMP water sampling SOP (Appendix B) and according to the QA/QC procedures presented
in the Study Design document (Azimuth, 2011). Field data sheets showing profiles from August
2011 are presented in Appendix C.

During each sampling event, the following parameters were measured in the field (pH,
temperature, oxygen, conductivity) and the laboratory: alkalinity, aluminum, ammonia, arsenic,
cadmium, conductivityg, copper, cyanide, hardness, iron, lead, mercury, molybdenum, nickel,
nitrate, pH, radium 226, selenium?, TSS, and zinc.

Results of the quarterly events at TPN and TPS are summarized in Table 3.3-2 (values taken
directly from AEM’s annual MMER report; EEM data quality objectives assumed to have been
met). Results from the August 2011 event (TPN, TPS, INUG, and PDL) are compiled in Table
3.3-3 (see Section 3.3.2 for information regarding data quality). Sample locations for TPN and
TPS are the same for all sampling periods. All values are screened against CCME water quality
guidelines for the protection of aquatic life (CCME, 2007). Noteworthy results include:

e TSS was typically < 1 mg/L (the laboratory MDL) and never exceeded 2 mg/L.

e Total cyanide exceeded the CCME guideline at TPN (Apr 2010; also detected [but
<CCME] in Dec 2011), TPS (Apr 2010; also detected [but <CCME] in Jan 2011 and Aug
2011), INUG (Aug 2011), and PDL (Aug 2011). Given the pattern (e.g., higher at the
distant reference area) and nature (occurring when TSS < 1mg/L) of results, they are
likely anomalous and unrelated to effluent discharge.

e Total lead exceeded the CCME guideline at TPN (May 2010 and Dec 2011) and TPS
(May 2010, Aug 2010, Jan 2011). Again, since the reference area TPS generally had
higher concentrations and TSS was generally less than 1 mg/L, these results do not
appear related to effluent discharge.

? Conductivity and total selenium were added to the list of regulated parameters in the 2012 version of the MMER
so were not monitored in 2010 and 2011.
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e Total copper was elevated at TPN and TPS in August 2011. Given that TSS was detected
in both samples (2 mg/L at TPN and 1 mg/L at TPS), this result is likely due to the
detection of particulate-associated copper. Given that turbidity was largely at background
levels during plume delineation surveys conducted in August 2011 (see Section 3.2), and
that the CREMP results (see Section 3.3.2) show non-detectable TSS concentrations at
both areas, these results are unlikely related to effluent discharge.

e Total aluminum, copper, lead and zinc exceeded CCME guidelines at TPN in December
2011, despite TSS < 1 mg/L. The aluminum result was due to quite low pH (i.e., the
lower 0.005 mg/L guideline is triggered at pH < 6.5) in that sample. These results are not
consistent with the CREMP results (see Section 3.3.2), so suggest either a highly
localized (in space and time) influence of effluent discharge at TPN or some other
anomaly. Regardless of the reason, this event occurred after the August 2011 EEM
biological monitoring study, so would not be a factor.

3.3.2. Water Chemistry — CREMP

Details regarding CREMP water quality results are provided in Azimuth (2012a). In short, the
CREMP sampling methods are the same as those used for EEM receiving environment
monitoring (see SOP in Appendix B). The TPN area boundaries, however, are broader in the
CREMP, extending across much of the north basin of Third Portage Lake (Figure 3.3-1).

Water samples were analyzed for a comprehensive list of parameters, as presented in the Study
Design document (Azimuth, 2011). Data quality was assessed and met the stipulated objectives
of the CREMP (see Azimuth, 2012a for details). Results for INUG, PDL, TPN, and TPS
(focusing on the four areas related to EEM) are shown for the August 2011 CREMP sampling
event and screened against CCME guidelines in Table 3.3-4. Key results related to EEM are
presented below, based on all historical CREMP data:

e TSS — concentration at all four areas were typically below the MDL (Figure 3.3-2).
Detectable concentrations (1 to 2 mg/L) found occasionally at all areas except PDL.
These results corroborate the EEM findings that TSS concentrations are typically less
than 1 mg/L. See TSS EAS report (Azimuth, 2012b) for further detail.

e Aluminum — concentrations were consistently low across all four areas, with no apparent
pattern related to effluent discharge at TPN (Figure 3.3-3). Note that the Dec 2011
results for TPN did not exceed the CCME and that pH was near 7 (Figure 3.3-4).

e Copper — concentrations were consistently low across all four areas, suggesting that
effluent discharge is not affecting water quality (Figure 3.3-5). The August 2011
sampling event showed no indication of elevated copper at either TPN or TPS.

e Lead - concentrations were typically low (<SMDL), with no patterns related to effluent
discharge (Figure 3.3-6).
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3.3.3. Sediment Chemistry

The comprehensive CREMP sediment monitoring data were used to support the EEM study (i.e.,
no EEM-specific sediment quality monitoring was conducted). Samples were collected
according to the existing CREMP sediment (and benthos) sampling SOP (Appendix D) and
according to the QA/QC procedures presented in the Study Design document (Azimuth, 2011).
In short, five replicate samples were collected from each area (synoptically with benthic
invertebrate sampling) in August, 2011 using a Petite Ponar grab.

Sampling area locations are shown in Figure 3.3-7 and results for INUG, PDL, and TPN are
presented in Table 3.3-5 for August 2011, screened against CCME guidelines. Data quality was
assessed and met the stipulated objectives of the CREMP (see Azimuth, 2012a for details). Field
data sheets for August 2011 sampling are presented in Appendix E.

CREMP sediment chemistry monitoring has historically included both grab and core samples.
Grab samples, while providing sediment chemistry context for historical deposition patterns, are
not ideal compared to core samples for assessing possible subtle changes over time. Grab
samples are useful for the collection of sediments to characterize substrate conditions in support
benthic invertebrate community surveys.

A comprehensive review of temporal and spatial patterns in the existing sediment chemistry data
set for Meadowbank conducted as part of last year’s CREMP did not identify any apparent
changes in metals concentrations related to effluent discharge to TPN. Further detail regarding
CREMP sediment quality sampling is provided in Azimuth (2012a).

Based on the preceding information, the grab sample data for physical parameters (i.e., total
organic carbon and particle size) were used as supporting data to help interpret the benthic
invertebrate community assessment (see Section 5).
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Table 3.3- 1. Daily effluent discharge volume and climate conditions for August, 2011.

Days during Effluent Climate Conditions’
August 2011 Volume Temperature Temperature Precipitation Wind Speed Wind Speed
(m3) Range (°C) Mean (°C) Total (mm) Mean (km/h)  Max gust (km/h)

1 13706 5.8-17.1 11.5 0 17.0 39
2 0 9.4-11.3 10.4 8.8 41.5 70
3 0 9.9-125 11.2 3.5 27.7 46
4 0 8.7-14.6 11.7 0 26.0 46
5 4090 6.2-19.1 12.7 0 214 37
6 18910 10.8-21.8 16.3 0 18.3 33
7 24380 8.3-19.1 13.7 0 19.8 35
8 13810 8.5-19.8 14.2 0 19.1 37
9 1700 8.2-17.1 12.7 0 16.9 39
10 5620 9.8-14.6 12.2 0.9 13.7 32
11 5050 8.4-15.0 11.7 1.8 16.8 <31
12 6600 9.0-15.6 12.3 0 14.9 35
13 5015 89-17.1 13.0 0 18.5 37
14 0 7.5-15.6 11.6 0 26.5 43
15 5015 2.9-15.7 9.3 0 9.8 <31
16 0 8.6-14.2 11.4 0 23.8 48
17 3010 7.9-10.7 9.3 2 34.8 54
18 0 8.0-10.8 9.4 0 33.5 56
19 4050 8.4-119 10.2 2.9 20.7 35
20 6620 8.2-14.9 11.6 0 12.0 32
21 0 48-17.8 11.3 0 18.0 37
22 1780 3.0-129 8.0 0 20.9 44
23 2130 8.7-13.8 11.3 0.9 25.4 43
24 5340 8.5-124 10.5 0 10.0 <31
25 2280 8.7-10.9 9.8 0 18.8 <31
26 1130 8.9-12.0 10.5 0 19.8 37
27 2040 7.1-14.6 10.9 0.9 22.8 41
28 5990 3.7-12.8 8.3 13 16.6 39
29 2170 3.1-10.6 6.9 0.3 16.5 39
30 1400 4.7-13.0 8.9 0 11.7 <31
31 4160 5.5-10.0 7.8 1.2 19.8 39

Notes: £ Climate conditions were taken from Environment Canada's website and are for Baker Lake, Nunavut (75 km from the mine).



Table 3.3- 2. EEM water quality results at TPN and TPS, monitored four times per year for 2010 and 2011 (2 pages; see notes at

bottom of table).

CCME (2007) 2010 2011
Parameter Guideline® 19-Apr-10 22-May-10 28-Jul-10 31-Aug-10 17-Jan-11 12-Apr-11 24-Aug-11 20-Dec-11
TPN (Exposure Area)
Alkalinity (mg CaCOs/L) NG 6 6 40 6 25 15 10 <2
Aluminium-Total (mg/L)* 0.005 - 0.100 0.026 0.027 0.019 0.010 0.016 0.149 0.009 0.060
Ammonia-Total (mg N/L)** 0.832 - 25.9 0.16 0.31 0.07 0.06 <0.05 0.25 <0.05 <0.05
Arsenic-Total (mg/L) 0.0050 0.0023 <0.0005 <0.0005 <0.0005 <0.0005 0.0008 <0.0005 <0.0005
Cadmium-Total (mg/L)* 0.0000025 - 0.0000046 <0.00008 <0.00008 <0.00008 <0.00008 <0.00008 <0.00008 <0.00002  <0.00002
Copper-Total (mg/L)* 0.002 - 0.002 <0.0005 <0.0005 <0.0005 0.0006 <0.0005 <0.0005 0.0271 0.0021
Cyanide-Total (mg/L) 0.005 0.008 *E <0.005 <0.005 <0.005 <0.005 <0.005 0.005
Dissolved oxygen-Field (mg/L) NG 14.0 11.3 ** 10.6 124 19.5 9.2 25.3
Hardness (mg CaCOs/L) NG 5 6 5 5 6 10 7 10
Iron-Total (mg/L) 0.3 <0.01 <0.01 <0.01 <0.01 0.03 <0.01 <0.01 <0.01
Lead-Total (mg/ L)4 0.001 - 0.001 <0.0003 0.0068 <0.0003 <0.0003 <0.0003 <0.0003 <0.0003 0.0109
Mercury-Total (mg/L) 0.000026 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001  <0.00001
Molybdenum-Total (mg/L) 0.073 <0.0005 <0.0005 <0.0005 <0.001 <0.0005 <0.0005 0.0016 <0.0005
Nickel-Total (mg/ |_)4 0.025 - 0.025 <0.0005 0.0006 0.0012 0.0013 <0.0005 <0.0005 0.0014 0.0006
Nitrate-Total (mg N/L) 2.9 0.01 0.08 0.03 0.03 0.01 0.03 0.05 0.03
pH-Field 6.5 - 9.0 6.88 *x 6.72 6.88 7.12 7.17 7.59 6.22
Radium-226 (Bg/L) NG <0.002 <0.002 <0.003 <0.003 <0.002 <0.002 <0.002 0.003
Temperature-Field (°C) NG 0.47 0.74 7.75 9.16 0.31 0.17 10.4 0.38
Total suspended solid (mg/L) NG <1 <1 <1 <1 1 <1 2 <1
Zinc-Total (mg/L) 0.030 <0.001 0.006 <0.001 <0.001 <0.001 0.009 <0.001 0.035
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CCME (2007) 2010 2011
Parameter Guideline" 19-Apr-10 22-May-10 28-Jul-10 31-Aug-10 17-Jan-11 12-Apr-11 24-Aug-11 20-Dec-11
TPS (Reference Area)
Alkalinity (mg CaCO,/L) NG 7 4 27 5 18 12 9 <2
Aluminium-Total (mg/l_)z 0.100 - 0.100 0.019 0.024 <0.002 0.018 0.046 0.033 <0.006 0.030
Ammonia-Total (mg N/L)>3 0.832 - 8.24 0.17 0.29 0.07 0.06 <0.05 <0.05 <0.05 <0.05
Arsenic-Total (mg/L) 0.0050 0.0033 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005
Cadmium-Total ( mg/L)4 0.0000021 - 0.0000050 <0.00008 <0.00008 <0.00008 <0.00008 <0.00008 <0.00008 <0.00002 <0.00002
Copper-Total (mg/L)4 0.002 - 0.002 <0.0005 <0.0005 <0.0005 <0.0005 0.0009 <0.0005 0.0131 0.0010
Cyanide-Total (mg/L) 0.005 0.020 ok <0.005 <0.005 0.005 <0.005 0.005 <0.005
Dissolved oxygen-Field (mg/L) NG 12.5 11.2 *k 10.4 11.9 16.8 9.2 16.8
Hardness (mg CaCOs/L) NG 4 5 5 5 6 5 6 11
Iron-Total (mg/L) 0.3 <0.01 <0.01 <0.01 <0.01 0.25 <0.01 <0.01 <0.01
Lead-Total (mg/L)* 0.001 - 0.001 <0.0003 0.0108 <0.0003 0.0069 0.0124 <0.0003 0.0005 <0.0003
Mercury-Total (mg/L) 0.000026 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001
Molybdenum-Total (mg/L) 0.073 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0.0005 <0.0005
Nickel-Total (mg/L)* 0.025 - 0.025 <0.0005 0.0005 <0.0005 0.0013 <0.0005 <0.0005 0.0008 <0.0005
Nitrate-Total (mg N/L) 2.9 <0.01 <0.01 0.03 0.05 0.01 0.08 0.01 0.03
pH-Field 6.5 -9.0 7.08 *E 7.06 6.91 6.81 7.12 7.92 7.91
Radium-226 (Bqg/L) NG <0.002 0.003 <0.003 0.003 <0.002 0.002 <0.002 0.003
Temperature-Field (°C) NG 0.52 0.22 9.22 9.37 0.37 0.36 10.7 0.42
Total suspended solid (mg/L) NG <1 <1 1 <1 <1 <1 1 <1
Zinc-Total (mg/L) 0.030 <0.001 0.006 0.003 <0.001 0.004 0.003 <0.001 0.006

Notes: NG = no guideline; * CCME (Canadian Council of Ministers of the Environment) Canadian Water Quality Guidelines for the Protection of Aquatic Life, 1999,
updated December 2007; 2 Guideline is pH dependent; 2 Guideline is temperature dependent; 2 Guideline is hardness dependent; **Parameter not measured due
to malfunctioning field equipment or accidental omission on lab analysis request form; Shaded values exceed the CCME guideline; Parameters that have been
added to the required monitoring list include: field measured conductivity and laboratory measured total selenium (MMER, 2012).
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Table 3.3- 3. EEM water quality results at INUG, PDL, TPN and TPS, monitored at the same time that the biological monitoring studies

were conducted (August, 2011).

Area INUG PDL TPN TPS
Date 18-Aug-11  18-Aug-11 24-Aug-11  24-Aug-11
Latitude (dd mm ss.s) CCME (2007) N650308.1 N650617.8 N650151.8 N645810.0
Longitude (dd mm ss.s) Guideline® W962322.5 W961305.2 W960533.3 W96 09 55.8
Alkalinity (mg CaCOs/L) NG 10 24 10 9
Aluminium-Total (mg/L)2 0.100 - 0.100 0.010 0.007 0.009 <0.006
Ammonia-Total (mg N/L)*> 0.274 - 0.832 <0.05 <0.05 <0.05 <0.05
Arsenic-Total (mg/L) 0.0050 <0.0005 <0.0005 <0.0005 <0.0005
Cadmium-Total (mg/L)* 0.0000011 - 0.0000034  <0.00002 <0.00002 <0.00002 <0.00002
Copper-Total (mg/L)* 0.002 - 0.002 <0.0005 <0.0005 0.0271 0.0131
Cyanide-Total (mg/L) 0.005 0.016 0.007 <0.005 0.005
Dissolved oxygen-Field (mg/L) NG 8.5 8.8 9.2 9.2
Hardness (mg CaCOs/L) NG 2 4 7 6
Iron-Total (mg/L) 0.3 <0.01 <0.01 <0.01 <0.01
Lead-Total (mg/L)* 0.001 - 0.001 0.0006 <0.0003 <0.0003 0.0005
Mercury-Total (mg/L) 0.000026 *k *k <0.00001 <0.00001
Molybdenum-Total (mg/L) 0.073 <0.0005 <0.0005 0.0016 0.0005
Nickel-Total (mg/L)* 0.025 - 0.025 <0.0005 <0.0005 0.0014 0.0008
Nitrate-Total (mg N/L) 2.9 <0.01 <0.01 0.05 0.01
pH-Field 6.5 - 9.0 7.82 8.32 7.59 7.92
Radium-226 (Bqg/L) NG <0.002 <0.002 <0.002 <0.002
Temperature-Field (°C) NG 12.0 11.4 10.4 10.7
Total suspended solid (mg/L) NG <1 <1 2 1
Zinc-Total (mg/L) 0.030 <0.001 <0.001 <0.001 <0.001

Notes: NG = no guideline; £ CCME (Canadian Council of Ministers of the Environment) Canadian Water Quality Guidelines for the Protection of Aquatic Life, 1999,
updated December 2007; 2 Guideline is pH dependent; 2 Guideline is temperature dependent; 4 Guideline is hardness dependent; *Parameter not measured due
to malfunctioning field equipment or accidental omission on lab analysis request form; Shaded values exceed the CCME guideline; Parameters that have been
added to the required monitoring list include: field measured conductivity and laboratory measured total selenium (MMER, 2012).
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Table 3.3- 4. CREMP water quality results at INUG, PDL, TPN and TPS, monitored during August, 2011 (2 pages; see

notes at bottom of table).

CCME (2007) INUG PDL TPN TPS
Parameter Guideline® 13-Aug-11 13-Aug-11 11-Aug-11 11-Aug-11  23-Aug-11 23-Aug-11  23-Aug-11 23-Aug-11
Field Parameters (@ 3m)
DO (mg/L) NG 8.47 NA 8.80 NA 9.16 8.91 9.18 9.19
pH NG 7.44 7.42 7.48 7.39 8.03 8.01 7.76 8.09
Conductivity (MS/cm) NG 13.8 13.9 19.0 19.0 21.4 21.1 20.6 20.6
Temperature (°C) NG 14.1 14.3 13.0 12.6 10.5 10.5 10.7 10.6
Physical Tests (mg/L)
Conductivity (uS/cm) NG 12.5 12.5 20.2 20.2 20.3 16.9 17.5 17.8
Hardness NG 5.08 5.11 8.10 8.15 7.47 6.57 6.37 6.55
pH 6.5 - 9.0 6.94 7.05 7.23 7.23 7.00 7.08 7.13 7.12
Total Suspended Solids NG <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
Total Dissolved Solids NG 16.0 18.0 12.0 16.0 10.0 6.0 <5.0 6.0
Turbidity (NTU) NG 0.28 0.30 0.24 0.24 0.88 0.28 0.28 0.26
Anions & Nutrients (mg/L)
Alkalinity - Bicarbonate NG 7.1 7.0 10.0 10.1 7.5 7.6 7.7 7.7
Alkalinity - Carbonate NG <0.60 <0.60 <0.60 <0.60 <0.60 <0.60 <0.60 <0.60
Alkalinity - Hydroxide NG <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40
Alkalinity - Total NG 5.8 5.8 8.2 8.3 6.2 6.2 6.3 6.3
Ammonia (as N)Z'3 2.61 - 8.24 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010
Bromide NG <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10
Chloride NG 0.61 0.60 0.54 0.54 0.52 0.53 0.51 0.51
Fluoride NG 0.053 0.053 0.034 0.034 0.059 0.059 0.059 0.059
Nitrate (as N) 2.9 <0.0050 <0.0050 <0.0050 <0.0050 0.0326 0.0300 0.0255 0.0251
Nitrite (as N) 0.060 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010
Total Kjeldahl Nitrogen NG 0.157 0.116 0.118 0.123 0.163 0.100 0.134 0.112
Total Phosphate (as P) 0.004 0.0060 0.0087 0.0041 0.0068 0.0036 0.0027 0.0034 0.0051
Silicate (as SiO;) NG 0.293 0.289 0.293 0.284 0.203 0.198 0.199 0.200
Sulphate (SO,) NG 0.77 0.75 1.43 1.43 2.87 2.83 2.72 2.72
Carbon (mg/L)
Dissolved Organic Carbon NG 2.6 2.7 1.7 2.3 1.9 1.9 1.7 1.9
Total Organic Carbon NG 2.6 2.7 2.1 2.3 1.9 2.0 2.0 2.0
Plant Pigments (pug/L)
Chlorophyll-a NG - - - - 0.76 0.81 0.68 0.80
Phaeophytin-a NG - - - - 0.20 0.20 0.23 0.19
Total Metals (mg/L)
Aluminum? 0.100 - 0.100 0.0134 0.0097 0.0057 0.0064 0.0089 0.0093 0.0093 0.0089
Antimony NG <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020
Arsenic 0.0050 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020
Barium NG 0.00203  0.00197 0.00201  0.00220 0.00383  0.00265 0.00266  0.00253
Beryllium NG <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020
Bismuth NG <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020
Boron NG <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010
Cadmium” 0.0000026 - 0.0000038 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010  <0.000010 <0.000010
Calcium NG 1.06 1.03 2.07 2.13 1.89 1.70 1.66 1.66
Cesium NG <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010
Chromium 0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010
Cobalt NG <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020
Copper” 0.002 - 0.002 0.00051  0.00046 0.00059  0.00054 0.00050  0.00042 0.00039  0.00048
Iron 0.3 0.015 0.019 <0.010 <0.010 0.047 <0.010 0.015 <0.010
Lead® 0.001 - 0.001 <0.000090 <0.000090 <0.000090 <0.000090  <0.000090 <0.000090  <0.000090 <0.000090
Lithium NG <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020
Magnesium NG 0.638 0.617 0.727 0.730 0.703 0.707 0.680 0.671
Manganese NG 0.00266 0.00258 0.00133 0.00138 0.00606 0.00498 0.00447 0.00459
Mercury 0.000026 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010  <0.000010 <0.000010
Molybdenum 0.073 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020
Nickel* 0.025 - 0.025 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020
Phosphorus NG <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20
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CCME (2007)

INUG

PDL

TPN

TPS

Parameter Guideline® 13-Aug-11 13-Aug-11  11-Aug-11 11-Aug-11  23-Aug-11 23-Aug-11 23-Aug-11 23-Aug-11
Potassium NG 0.360 0.349 0.327 0.329 0.448 0.433 0.428 0.424
Rubidium NG 0.00049 0.00047 0.00039 0.00040 0.00063 0.00059 0.00061 0.00058
Selenium 0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010
Silicon NG 0.167 0.166 0.151 0.159 0.140 0.115 0.111 0.102
Silver 0.0001 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010
Sodium NG 0.508 0.498 0.465 0.471 0.843 0.857 0.815 0.802
Strontium NG 0.00597 0.00579 0.00835 0.00859 0.00813 0.00783 0.00769 0.00733
Tellurium NG <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020
Thallium 0.0008 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010
Thorium NG <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010
Tin NG <0.00020 <0.00020 <0.00020 <0.00020 0.00035 <0.00020 <0.00020 <0.00020
Titanium NG 0.00027 0.00022 <0.00020 <0.00020 <0.00020 <0.00020 0.00023 0.00024
Tungsten NG <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010
Uranium NG <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010
Vanadium NG <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020
Zinc 0.030 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050
Zirconium NG <0.00040 <0.00040 <0.00040 <0.00040 <0.00040 <0.00040 <0.00040 <0.00040
Dissolved Metals (mg/L) °

Aluminum? 0.100 - 0.100 0.0033 0.0034 0.0026 0.0023 0.0098 0.0039 0.0033 0.0031
Antimony NG <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020
Arsenic 0.0050 <0.00020 <0.00020 <0.00020 <0.00020 0.00032 <0.00020 <0.00020 <0.00020
Barium NG 0.00185 0.00185 0.00196 0.00197 0.00226 0.00284 0.00267 0.00270
Beryllium NG <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020
Bismuth NG <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020
Boron NG <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010
Cadmium? 0.0000026 - 0.0000038 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010
Calcium NG 1.00 0.986 2.01 2.05 1.65 1.58 1.56 1.59
Cesium NG <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010
Chromium 0.0010 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020
Cobalt NG <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020
Coppe i 0.0020 - 0.0020 0.00040 0.00036 0.00048 0.00042 0.00064 0.00036 0.00034 0.00035
Iron 0.300 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010
Lead” 0.0010 - 0.0010 <0.000090 <0.000090 <0.000090 0.000173 <0.000090 <0.000090 <0.000090 <0.000090
Lithium NG <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020
Magnesium NG 0.626 0.644 0.747 0.735 0.812 0.639 0.605 0.625
Manganese NG 0.00042 0.00033 0.00055 0.00060 0.00041 0.00449 0.00356 0.00297
Mercury NG <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010
Molybdenum 0.073 <0.00010 <0.00010 <0.00010 <0.00010 0.00016 0.00018 0.00016 0.00016
Nickel* 0.025 - 0.025 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010
Phosphorus NG <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10
Potassium NG 0.337 0.331 0.318 0.317 0.415 0.404 0.396 0.393
Rubidium NG 0.00045 0.00044 0.00039 0.00038 0.00065 0.00054 0.00055 0.00056
Selenium 0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010
Silicon NG 0.139 0.139 0.137 0.132 0.097 0.096 0.100 0.097
Silver 0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010
Sodium NG 0.495 0.497 0.473 0.456 0.510 0.783 0.727 0.733
Strontium NG 0.00527 0.00534 0.00781 0.00800 0.00795 0.00717 0.00727 0.00726
Tellurium NG <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020
Thallium 0.00080 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010
Thorium NG <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010
Tin NG <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020
Titanium NG <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020
Tungsten NG <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020
Uranium NG <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010
Vanadium NG <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020
Zinc 0.030 <0.0020 <0.0020 <0.0020 0.0021 <0.0020 <0.0020 <0.0020 <0.0020
Zirconium NG <0.00040 <0.00040 <0.00040 <0.00040 <0.00040 <0.00040 <0.00040 <0.00040

Notes: NG = no guideline; * CCME (Canadian Council of Ministers of the Environment) Canadian Water Quality Guidelines for the Protection of
Aquatic Life, 1999, updated December 2007; % Guideline is pH dependent; 2 Guideline is temperature dependent; 2 Guideline is hardness

dependent; 2 Guidelines have not yet been made for "Dissolved Metals" thus were screened against CCME guidelines for "Total Metals"; Shaded
values exceed the CCME guideline.
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Table 3.3- 5. CREMP sediment quality results at INUG, PDL, and TPN during August, 2011 (2 pages; see notes at bottom of table).

AreaID Sediment Quality INUG PDL TPN

Replicate ID Guidelines (CCME 2002)1 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5
Date ISQG PEL 14-Aug-11 14-Aug-11 14-Aug-11 14-Aug-11 14-Aug-11  13-Aug-11 13-Aug-11 13-Aug-11 13-Aug-11 13-Aug-11  19-Aug-11 19-Aug-11 19-Aug-11 19-Aug-11 19-Aug-11
Physical & Organic Parameters

Moisture (%) NG NG 79.0 79.7 84.6 83.1 82.4 78.8 79.3 72.1 79.4 80.8 76.1 85.8 71.9 57.8 39.2
pH NG NG 5.96 6.08 5.69 5.73 6.01 7.87 5.87 5.97 5.87 6.12 6.06 6.03 5.63 5.95 5.25
Total Organic Carbon (% dw) NG NG 2.93 2.99 4.84 4.01 4.22 2.44 2.64 1.77 2.76 3.09 1.80 3.71 1.25 0.66 0.51
Particle Size

% Gravel (>2mm) NG NG <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 0.64 <0.10 <0.10 3.62 4.49
% Sand (2.00mm - 0.063mm) NG NG 11.5 13.6 5.08 2.69 2.71 13.7 14.9 15.8 5.71 12.6 46.0 14.5 46.8 38.7 25.3
% Silt (0.063mm - 4um) NG NG 75.1 78.9 90.1 87.3 88.1 74.0 75.0 76.0 77.3 81.4 42.8 70.8 46.5 46.8 42.2
% Clay (<4um) NG NG 13.4 7.49 4.86 9.98 9.20 12.3 10.1 8.18 16.9 6.05 10.6 14.7 6.74 10.9 28.1
Aggregate Organics (mg/kg)

Mineral Oil and Grease NG NG <900 <950 <1300 <1125 <1050 <950 <950 <675 <900 <1025 <800 <1400 <750 <500 <500
Hydrocarbons (mg/kg)

EPH10-19 NG NG <370 <400 <510 <520 <480 <350 <430 <290 <400 <400 <340 <640 <300 <200 <200
EPH19-32 NG NG <370 <400 <510 <520 <480 <350 <430 <290 <400 <400 <340 <640 <300 <200 <200
LEPH NG NG <370 <400 <510 <520 <480 <350 <430 <290 <400 <400 <340 <640 <300 <200 <200
HEPH NG NG <370 <400 <510 <520 <480 <350 <430 <290 <400 <400 <340 <640 <300 <200 <200
Polycyclic Aromatic Hydrocarbons (mg/kg)

Acenaphthene 0.00671 0.0889 <0.0050 <0.0050 <0.0065 <0.0065 <0.0065 <0.0050 <0.0055 <0.0050 <0.0050 <0.010 <0.0050 <0.0080 <0.0050 <0.0050 <0.0050
Acenaphthylene 0.00587 0.128 <0.0050 <0.0050 <0.0065 <0.0065 <0.0065 <0.0050 <0.0055 <0.0050 <0.0050 <0.0050 <0.0050 <0.0080 <0.0050 <0.0050 <0.0050
Anthracene 0.0469 0.245 <0.0040 <0.0040 <0.0052 <0.0052  <0.0052 <0.0040 <0.0044 <0.0040 <0.0040 <0.0040 <0.0040 <0.0064 <0.0040 <0.0040 <0.0040
Benz(a)anthracene 0.0317 0.385 <0.010 <0.010 <0.013 <0.013 <0.013 <0.010 <0.011 <0.010 <0.010 <0.010 <0.010 <0.016 <0.010 <0.010 <0.010
Benzo(a)pyrene 0.0319 0.782 <0.010 <0.010 <0.013 <0.013 <0.013 <0.010 <0.011 <0.010 <0.010 <0.010 <0.010 <0.016 <0.010 <0.010 <0.010
Benzo(b)fluoranthene NG NG <0.010 <0.010 <0.013 <0.013 <0.013 <0.010 <0.011 <0.010 <0.020 <0.020 <0.010 <0.016 <0.020 <0.020 <0.010
Benzo(b+j+k)fluoranthene NG NG <0.015 <0.015 <0.018 <0.018 <0.018 <0.015 <0.016 <0.015 <0.022 <0.022 <0.015 <0.023 <0.022 <0.022 <0.015
Benzo(g,h,i)perylene NG NG <0.010 <0.010 <0.013 <0.013 <0.013 <0.010 <0.011 <0.010 <0.010 <0.010 <0.010 <0.016 <0.010 <0.010 <0.010
Benzo(k)fluoranthene NG NG <0.010 <0.010 <0.013 <0.013 <0.013 <0.010 <0.011 <0.010 <0.010 <0.010 <0.010 <0.016 <0.010 <0.010 <0.010
Chrysene 0.0571 0.862 <0.010 <0.010 <0.013 <0.013 <0.013 <0.010 <0.011 <0.010 <0.010 <0.010 <0.010 <0.016 <0.010 <0.010 <0.010
Dibenz(a,h)anthracene 0.00622 0.135 <0.0050 <0.0050 <0.0065 <0.0065 <0.0065 <0.0050 <0.0055 <0.0050 <0.0050 <0.0050 <0.0050 <0.0080 <0.0050 <0.0050  <0.0050
Fluoranthene 0.111 2.355 <0.010 <0.010 <0.013 <0.013 <0.013 <0.010 <0.011 <0.010 <0.010 <0.010 <0.010 <0.016 <0.010 <0.010 <0.010
Fluorene 0.0212 0.144 <0.010 <0.010 <0.013 <0.013 <0.013 <0.010 <0.011 <0.010 <0.010 <0.010 <0.010 <0.016 <0.010 <0.010 <0.010
Indeno(1,2,3-c,d)pyrene NG NG <0.010 <0.010 <0.013 <0.013 <0.013 <0.010 <0.011 <0.010 <0.010 <0.010 <0.010 <0.016 <0.010 <0.010 <0.010
2-Methylnaphthalene 0.0202 0.201 <0.010 <0.010 <0.013 <0.013 <0.013 <0.010 <0.011 <0.010 <0.010 <0.010 <0.010 <0.016 <0.010 <0.010 <0.010
Naphthalene 0.0346 0.391 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.010 <0.020 <0.020 <0.020 <0.030 <0.020 <0.010 <0.010
Phenanthrene 0.0419 0.515 <0.010 <0.010 <0.013 <0.013 <0.013 <0.010 <0.011 <0.010 <0.010 <0.010 <0.010 <0.016 0.011 <0.010 <0.010
Pyrene 0.053 0.875 <0.010 <0.010 <0.013 <0.013 <0.013 <0.010 <0.011 <0.010 <0.010 <0.010 <0.010 <0.016 <0.010 <0.010 <0.010
B(a)P Total Potency NG NG <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020

IACR (CCME) NG NG <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 <0.17 <0.15 <0.15 <0.15




ArealD Sediment Quality INUG PDL TPN

Replicate ID Guidelines (CCME 2002)1 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5
Date ISQG PEL 14-Aug-11 14-Aug-11 14-Aug-11 14-Aug-11 14-Aug-11  13-Aug-11 13-Aug-11 13-Aug-11 13-Aug-11 13-Aug-11  19-Aug-11 19-Aug-11 19-Aug-11 19-Aug-11 19-Aug-11
Total Metals (mg/kg dw)

Aluminum NG NG 21900 21000 21600 19800 15500 19000 15100 17300 23900 17200 13300 17600 11900 14700 21100
Antimony NG NG 0.16 0.14 0.21 0.18 0.16 0.24 0.18 0.23 0.30 0.20 0.15 0.20 0.10 0.10 0.11
Arsenic 5.9 17 663 [ 341 [ 155 [ 783 | [ 202 | 745 [ 919 [ 414 | 845 8.89 13.7 5.93 15.6 10.7
Barium NG NG 103 107 133 116 90.8 81.9 77.1 72.3 104 90.2 48.6 73.4 411 56.2 102
Beryllium NG NG 1.21 1.19 1.35 1.20 0.89 0.94 0.70 0.77 112 0.76 0.70 1.07 0.64 0.83 0.90
Bismuth NG NG 1.14 1.05 1.58 1.07 0.86 0.86 0.60 0.72 1.10 0.70 0.77 113 0.66 0.85 1.05
Cadmium 0.6 3.5 0.11 0.10 0.25 0.18 0.15 0.12 0.19 0.12 0.14 0.22 0.07 0.24 0.06 <0.050 0.10
Calcium NG NG 1630 1800 1790 1600 1330 1790 1660 1690 2140 1850 1220 1590 867 829 1610
Chromium 37.3 %0 [ 110 [ 103 [ 108 [ 9%9 | 70 [ 124 [ 972 [ 114 [ 157 [ 111 | 895 73.5 88.8
Cobalt NG NG 15.3 9.26 14.0 13.0 14.1 11.6 8.25 17.5 20.4 9.61 7.56 10.5 6.88 9.72 13.6
Copper 35.7 197 43.8 39.5 48.2 42.2 33.1 46.3 33.5 35.5 57.9 38.8 33.4 54.1 27.9 34.3 26.7
Iron NG NG 57700 27800 64700 121000 94900 33400 19700 58900 46200 22600 20800 27200 16700 24400 31100
Lead 35 91.3 12.5 12.1 14.9 12.2 10.5 13.7 10.4 11.8 16.6 12.0 11.3 15.2 8.67 10.2 13.8
Lithium NG NG 34.2 33.6 33.4 28.8 17.6 32.0 27.0 28.6 37.9 30.2 19.9 32.1 19.2 31.7 55.9
Magnesium NG NG 9870 9620 9520 8560 6900 10400 8150 9830 12400 9320 6830 8430 6070 7480 10500
Manganese NG NG 1530 406 1340 1540 2680 359 216 873 1410 255 279 407 190 456 700
Mercury 0.170 0.486 0.016 0.016 0.028 0.023 0.022 0.010 0.008 0.011 0.012 0.010 0.011 0.016 0.007 0.006  <0.0050
Molybdenum NG NG 4.20 2.02 4.59 7.61 10.2 2.80 1.26 4.64 3.46 1.42 1.56 2.75 1.72 3.63 2.68
Nickel NG NG 72.0 65.9 85.9 67.6 61.4 74.7 64.1 714 99.8 71.6 44.6 64.4 39.9 45.6 63.1
Phosphorus NG NG 560 637 1230 3190 841 531 318 94 547 387 374 569 213 228 305
Potassium NG NG 3520 3330 3450 3170 2290 2360 1890 2140 3220 2110 1650 2290 1550 1960 3720
Selenium NG NG 0.46 0.39 0.68 0.66 0.57 0.41 0.29 0.39 0.34 0.31 0.29 0.70 0.23 <0.20 <0.20
Silver NG NG <0.10 0.12 0.19 0.17 0.12 0.15 0.17 0.13 <0.10 0.19 <0.10 0.18 <0.10 <0.10 <0.10
Sodium NG NG 120 120 140 120 <100 110 <100 <100 100 <100 <100 120 <100 <100 130
Strontium NG NG 23.0 23.9 24.4 22.5 17.9 20.2 17.4 19.3 24.0 18.0 10.8 13.9 8.65 8.38 15.7
Thallium NG NG 0.203 0.185 0.217 0.188 0.160 0.169 0.133 0.159 0.212 0.154 0.144 0.217 0.130 0.174 0.285
Tin NG NG <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0
Titanium NG NG 556 541 525 472 384 486 394 485 501 402 384 454 380 438 968
Uranium NG NG 16.1 13.9 16.8 14.1 10.8 8.13 5.82 6.31 10.7 6.70 9.16 15.2 8.09 10.0 12.2
Vanadium NG NG 35.1 34.8 34.9 31.5 24.8 33.7 25.3 31.1 41.0 28.9 24.8 31.9 21.0 25.4 38.4
Zinc 123 315 80.0 76.2 89.6 76.3 61.9 76.4 60.5 67.0 87.3 67.8 56.0 84.3 54.0 66.4 86.9

Notes: NG = no guideline; £ CCME (Canadian Council of Ministers of the Environment) Canadian Sediment Quality Guidelines for the Protection of Aquatic Life, 1999, updated in 2002; ISQG = Interim freshwater Sediment Quality Guideline; PEL

= Probable Effect Level; Shaded concentrations = or > ISQG; concentrations also > PEL.
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Figure 3.3- 2. Total Suspended Solids (TSS; mg/L) in water samples from CREMP
monitoring at Meadowbank study lakes since 2006 (relevant sampling areas for EEM
are TPN, INUG, PDL, and TPS).
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Figure 3.3- 3. Total Aluminum (mg/L) in water samples from CREMP monitoring at

Meadowbank study lakes since 2006 (relevant sampling areas for EEM are TPN, INUG,

PDL, and TPS).
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Figure 3.3- 4. pH in water samples from CREMP monitoring at Meadowbank study
lakes since 2006 (relevant sampling areas for EEM are TPN, INUG, PDL, and TPS).
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Figure 3.3- 5. Total Copper (mg/L) in water samples from CREMP monitoring at

Meadowbank study lakes since 2006 (relevant sampling areas for EEM are TPN, INUG,
PDL, and TPS).
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Figure 3.3- 6. Total Lead (mg/L) in water samples from CREMP monitoring at
Meadowbank study lakes since 2006 (relevant sampling areas for EEM are TPN, INUG,
PDL, and TPS).
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4.

FISH SURVEY

4.1. Sample Collection

Fish were collected from each of the three sampling areas (INUG, PDL, and TPN) from August
11-18th, 2011. Sampling locations (UTM coordinates) and dates are presented in Table 4.1-1
and gillnet sets locations are illustrated in Figure 4.1-1.

All fish were collected and analyzed according to the guidelines of the fish sampling SOP
(Appendix F) and according to the QA/QC procedures presented in the Study Design document
(Azimuth, 2011). Field and field laboratory data sheets from August 2011 are presented in
Appendix G. Fish catch summary statistics are discussed and presented in Section 4.3.

Table 4.1- 1. Fish sampling areas: gillnet locations (UTM coordinates, NAD83) (2
pages; see notes at bottom of table).

. Point A Point B
. Sampling . . , ,
Area NetID Date Latitude Longitude Latitude Longitude
(dd.mm.ss.s) (dd.mm.ss.s) (dd.mm.ss.s) (dd.mm.ss.s)
1 16-Aug-11 650312.4 9623 32.8 6503 10.9 9623 35.5
2 16-Aug-11 650250.7 96 23 06.6 650252.5 962317.0
3 17-Aug-11 6503 15.5 9623 04.2 6503 16.5 9623 14.7
4 17-Aug-11 650303.8 962247.2 650303.3 962257.5
5 17-Aug-11 650253.1 9622 55.2 650254.0 96 22 58.8
6 17-Aug-11 650257.0 962242.5 6502 58.0 962251.5
INUG 7 17-Aug-11 6502 30.6 962302.4 6502 33.2 962302.4
8 17-Aug-11 6502 36.9 962257.8 650237.1 962301.1
9 18-Aug-11 6503 14.9 962351.0 6503 18.0 9624 00.8
10 18-Aug-11 6503 16.6 9623 39.3 650317.7 962342.1
11 18-Aug-11 6502 34.7 96 22 54.2 6502 34.7 96 23 05.8
12 18-Aug-11 650251.0 96 23 06.9 650251.2 9623 10.8
13 18-Aug-11 6503 15.5 962357.1 6503 19.7 96 23 58.2
14 18-Aug-11 6502 45.8 96 23 03.7 6502 45.6 96 23 08.5
1 16-Aug-11 6506 14.4 9613 18.2 650617.7 9613 27.2
2 16-Aug-11 650622.3 96 13 29.6 6506 23.6 96 1334.2
3 17-Aug-11 6506 30.9 96 12 53.9 6506 39.2 961257.4
PDL 4 17-Aug-11 6506 27.0 961307.0 6506 28.9 961317.7
5 18-Aug-11 6506 19.1 9613 21.5 6506 13.9 9613 19.8
6 18-Aug-11 650613.9 9613 19.8 650613.1 961331.1
7 18-Aug-11 650612.1 96 13 23.7 6506 13.6 96 13 26.5
8 18-Aug-11 650607.1 9613 23.5 6506 08.1 9613 34.9
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. Point A Point B
1 Sampling - - - -
Area NetID Date Latitude Longitude Latitude Longitude
(dd.mm.ss.s) (dd.mm.ss.s) (dd.mm.ss.s) (dd.mm.ss.s)
1 11-Aug-11 6502 06.0 96 06 07.6 650201.7 96 06 09.5
2 11-Aug-11 6502 07.7 96 06 00.6 6502 05.4 96 0552.7
3 11-Aug-11 6501 45.0 96 05 51.5 6501 50.2 96 05 51.5
4 11-Aug-11 65 02 00.4 96 0531.4 6501 58.4 96 05 40.9
5 12-Aug-11 650144.1 9605 32.2 650147.7 9605 27.2
6 12-Aug-11 650206.1 96 06 04.0 650202.3 96 0558.3
7 13-Aug-11 65 02 04.5 96 07 09.5 650159.9 96 07 10.7
8 13-Aug-11 650142.2 96 05 55.3 650144.4 96 06 07.3
9 13-Aug-11 65 01 50.5 96 0521.0 650151.3 96 0531.9
10 13-Aug-11 650144.9 96 05 44.6 650150.3 960542.9
11 13-Aug-11 6501 56.6 96 05 25.7 650158.2 96 05 24.0
12 14-Aug-11 65 01 46.5 96 05 20.6 650147.9 96 05 30.9
TPN 13 14-Aug-11 650142.9 96 05 18.7 6501 45.0 96 05 28.5
14 14-Aug-11 650147.5 9605 21.2 650146.0 96 05 20.2
15 14-Aug-11 650145.0 96 05 19.0 650143.1 960517.6
16 14-Aug-11 650145.3 96 05 46.5 650150.8 96 05 47.5
17 14-Aug-11 65 02 00.2 96 05 29.8 650156.1 96 05 37.7
18 14-Aug-11 6502 03.2 96 05 35.2 6502 01.7 9605 37.8
19 14-Aug-11 6501 42.5 96 05 55.1 6501 46.4 96 06 02.7
20 15-Aug-11 6502 10.8 960542.2 650209.9 96 0545.8
21 15-Aug-11 65 02 06.7 96 06 02.8 6502 04.9 96 0601.8
22 15-Aug-11 650145.9 96 06 06.7 650149.9 96 06 11.5
23 15-Aug-11 6502 04.8 96 0537.4 6502 02.5 96 0547.8
24 15-Aug-11 6501494 96 05 25.0 650147.7 96 05 25.0
25 15-Aug-11 650152.5 9605 19.5 650152.5 960524.1

Notes: * Areas are as follows: TPN=Third Portage Lake - North; INUG=Inuggugayualik Lake;

PDL=Pipedream Lake.

43



8

N

40000

[
Pipedream

Metres

Figure 4.1-1.
EEM Fish Sampling
Areas

Legend
Bathymetry 2m *
— Bathymetry 10m **
— All Weather Private Access Road
e EEM Gillnet location

Effluent Discharge
(Dewatering Pipeline)

I Facilities

I Road

[ Dike

BXXA Waste Dump

I Dewatered Lake

[ Portage Attenuation Facility
[ Tailings Storage Facility

ey 1% Effluent Exposure
= Area Delineation

*2m depth = below lake surface
** 10m depth = above sea level

Kilometres

Projection: UTM Zone 14 NAD83

Data Sources:

Natural Resources Canada, GeoBase®
National Topographic Database
Agnico-Eagle Mines Limited.
Azimuth Consulting Group Inc.

Meadowbank Gold Project

Prepared
for:

| A
ur
MICO-EAGLE

o ;’) CASLYS







4.2. QAIQC

The fish sampling SOP (Appendix F) was developed to ensure that the data quality objectives
stipulated in the Study Design (Azimuth, 2011) were met. Two senior scientists were on site for
the first week of the program to tailor the SOP (with any last minute modifications needed to
adapt to the specific situation encountered in the field) and to ensure that its contents were all
well understood by the experienced field crew.

In addition to the detailed SOP, the primary QA method in the field involved the completion of
data sheets to provide a record and hard copy of relevant observations and to ensure that all
relevant information was collected in the field. Reliable sample tracking, logging, and data
recording was practiced and documented to establish continuity between the sample collected
and the results reported. Raw fish data as entered into excel (e.g., database), is presented in
Appendix H.

Although much of the survey information is collected while in the field, variables such as gonad
and liver weights and fecundity/egg size were determined at an on-site “laboratory” facility.
Again, in addition to the detailed SOP, data sheets were used to ensure that all relevant
information was properly collected and recorded for each fish, along with any specific comments
(Appendix G). Weight scales were selected for appropriate precision and tested (and calibrated
if needed) for accuracy prior to their use and periodically through the study.

Finally, all fish otoliths and pectoral fin rays were sent to North South Consultants (Winnipeg,
MB) for ageing analysis. Regardless of the preparation method used, all structures were viewed a
minimum of two times, and, if consistency was not met between the first two reads, a third was
undertaken. If consistency could not be accomplished within three reads the structure was
deemed un-ageable and no age was assigned. All readings were conducted as “blind”
(independent from each other). A minimum of 10 % QA/QC was then performed on the
structures. Over 75% of the repeat age determinations were the same as the final age
determinations (Table 4.2-1), and of the remaining repeats, RPD values were always less than
11% (i.e., final and repeat age determination did not differ by more than 2 years; in most cases
they differed by only 1 year). Raw fish ageing data is presented in Appendix I.

Overall, the quality assurance measures stipulated in the Study Design were implemented and the
data quality of the resulting fish data set is considered appropriate for this EEM study.
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Table 4.2- 1. QA/QC data from fish ageing analysis (2 pages; see notes at bottom of table).

Fis!\ Age sample ID Fir.lal A.ge Rep.eat.Age RPD (%)
Species  Structure Determination (yrs) Determination (yrs)

ARCH oT INUG-07-15 5 5 0
LKTR oT INUG-02-05 8 8 0
LKTR oT INUG-05-07 23 24 -4.3
LKTR oT INUG-07-12 8 8 0
LKTR oT INUG-13-17 20 19 5.1

RNWH oT INUG-01-15 9 9 0

RNWH oT INUG-08-04 16 16 0

RNWH oT INUG-13-14 15 14 6.9

ARCH oT TPN-25-03 5 5 0

ARCH oT TPN-10-03 3 3 0
LKTR oT TPN-06-21 6 6 0
LKTR oT TPN-10-22 18 19 -5.4
LKTR oT TPN-16-12 22 22 0
LKTR oT TPN-24-05 29 28 3.5

ARCH oT PDL-03-06 6 6 0
LKTR oT PDL-02-01 10 10 0
LKTR oT PDL-03-15 22 22 0
LKTR oT PDL-04-12 6 6 0

RNWH oT PDL-01-08 12 12 0

RNWH oT PDL-03-18 16 15 6.5
LKTR FR INUG-01-09 5 5 0
LKTR FR INUG-05-05 15 15 0
LKTR FR INUG-08-17 16 17 -6.1
LKTR FR INUG-14-01 5 5 0

RNWH FR INUG-01-14 8 8 0
RNWH FR INUG-01-21 14 14 0
RNWH FR INUG-08-11 12 12 0
RNWH FR INUG-13-12 14 14 0
RNWH FR INUG-14-11 12 12 0

ARCH FR TPN-10-07 10 10 0

ARCH FR TPN-25-09 10 9 10.5

ARCH FR TPN-06-11 8 8 0

ARCH FR TPN-10-04 2 2 0
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Fish Age sample ID Fir.lal A.ge Rep.eat.Age RPD (%)
Species  Structure Determination (yrs) Determination (yrs)
LKTR FR TPN-02-02 11 11 0
LKTR FR TPN-05-14 3 3 0
LKTR FR TPN-05-20 21 22 -4.7
LKTR FR TPN-06-29 14 14 0
LKTR FR TPN-11-04 5 5 0
LKTR FR TPN-16-15 18 18 0
LKTR FR TPN-24-01 6 6 0
LKTR FR TPN-05-01 10 9 10.5
LKTR FR TPN-06-02 15 15 0
LKTR FR TPN-10-09 4 4 0
LKTR FR TPN-11-01 5 5 0
LKTR FR TPN-16-14 11 10 9.5
LKTR FR TPN-25-01 9 9 0
RNWH FR TPN-11-06 14 14 0
LKTR FR PDL-04-02 20 21 -4.9
LKTR FR PDL-08-04 6 6 0
LKTR FR PDL-03-03 5 5 0
LKTR FR PDL-04-04 16 16 0
LKTR FR PDL-08-05 4 4 0
RNWH FR PDL-01-07 8 8 0
RNWH FR PDL-03-18 12 11 8.7
ARCH FR INUG-02-13 4 4 0
LKTR FR INUG-02-09 14 14 0
LKTR FR INUG-06-01 5 5 0
LKTR FR INUG-08-03 13 13 0
LKTR FR INUG-13-11 14 14 0
LKTR FR INUG-14-12 20 22 -9.5

Notes: RPD = Relative Percent Difference (%) = ((original - duplicate) / (original + duplicate)/2) x 100; ARCH: Arctic char;
LKTR: lake trout; RNWH: round whitefish; OT = otolith; FR = pectoral fin ray.
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4.3. Data Assessment

4.3.1. Catch Summary and Target Endpoints

As described in Section 2.3, the fish survey had targeted non-lethal sampling of lake trout
(Salvelinus namaycush) and lethal sampling of round whitefish (Prosopium cylindraceum).
However, catch (summarized in Table 4.3-1 and Figure 4.3-1) was insufficient for round
whitefish, and an alternative, Arctic char (Salvelinus alpinus), particularly at TPN.

Figures 4.3-2 and 4.3-3 show maturity status and reproductive status (of mature fish) by species
and lake (area). These figures show the paucity of appropriate data for the lethal study due to the
low numbers of ripe individuals of any species. While plans were adapted to collect the full suite
of lethal sampling endpoints on incidental lake trout mortalities, the final sample sizes for gonad
weight (Table 4.3-2) or liver weight (Table 4.3-3) were too low across all species to make any
meaningful insights regarding effluent-related effects. As shown in Figures 4.3-4 and 4.3-5, the
low numbers for lake trout were primarily due to a large fraction of mature fish being in the
resting phase. Consequently, this study focuses on non-lethal endpoints (summarized in Table
4.3-4) for lake trout only (note that outlier screening and summary statistics are shown for all
three species).

In support of future studies, lake trout incidental mortality status is shown by gillnet panel mesh
size (Figures 4.3-6), gillnet set type (i.e., day or night; Figures 4.3-7) and fork length (Figure
4.3-8). Overall, incidental mortality rates were higher than expected across all mesh sizes. There
was a general pattern of relatively lower mortality rates with smaller and larger mesh sizes, but
the pattern was not consistent across lakes. Not unexpectedly, mortality rates were higher for the
longer overnight sets (n.b., catch was also substantially higher during the overnight sets). In
general, it also appears that incidental mortality rates decrease with increasing fork length. These
results will be discussed further in Section 7.

4.3.2. Data Quality and Outlier Identification

Data quality procedures outlined in the Study Design (Azimuth, 2011) were followed to
minimize errors in the fish survey results. Notwithstanding the use of rigorous recording and
transcription procedures, the data were carefully screened to identify outliers by examining the
condition (k) distribution (Figure 4.3-9) and body weight-length relationships (Figure 4.3-10)
by species and lake.

The following outliers were identified:

1) Five fish were removed from the data set for incomplete measurements (generally very
small fish with no reliable weight or age structure result).

2) Eleven fish were removed from the data set for either abnormally low [k<0.75] or high
[k>1.4] condition and are presumed due to errors in recording of length or weight. These
are clearly shown in Figure 4.3-10.
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A summary of outliers by species and lake is shown in Table 4.3-5. Updated catch results
without outliers is shown in Table 4.3-6.

4.3.3. Summary Statistics

Key variables used to assess the non-lethal endpoints (see Table 4.3-4) include:
e Fork length (mm)
e Body weight (g)
e Age — pectoral fin (yrs)
e Age — otolith (yrs)

Summary statistics by species and area are shown in Table 4.3-7. Summary statistics for the
opportunistically-collected lethal parameters are shown in Appendix J.

4.3.4. Visual Fish Condition
Results for external and internal visual fish condition observations are shown in Table 4.3-8.
Key results for lake trout were:
e Similar rates of external (DELT'") abnormalities across lakes.
e No external parasites were found at all
e Minor internal abnormalities in two fish from TPN
e Internal parasite loads were similar at TPN and PDL; INUG were higher

Overall, no major differences in lake trout external or internal condition were observed among
areas. No conclusions can be drawn from the round whitefish and Arctic char observations due to
the limited sample sizes.

4.3.5. Modification of Age Variables for Statistical Analyses

As described in the Study Design (Azimuth, 2011), lake trout ages derived from pectoral fin
rays, particularly for older fish, are less reliable than ages derived from otoliths. Consequently,
age estimates from both structures were made on incidental mortalities in an effort to determine
the reliability of estimates based on pectoral fin rays.

The breakdown of age structure collection by species and area is shown in Table 4.3-9. For lake
trout, both ageing structures (i.e., “PEC/OTQO”) were collected for 134 fish (126 lake trout had
age estimated from pectoral fin rays only). Given the higher than expected incidental lake trout
mortalities and the resulting larger data set, sufficient data were available to determine the

""DELT is a detailed visual examination focusing on specific deformities, morbidities or abnormalities present
externally (i.e., deformities, erosions, lesions and tumors). We use the term herein to also describe the internal fish
health examinations.
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statistical relationship between the two ageing methods. This relationship could then be used to
correct the pectoral fin ray ages.

The raw (i.e., unstransformed) relationship between PEC-based and OTO-based age estimates is
shown in Figure 4.3-11 relative to a 1:1 relationship (red dashed line). Overall, the PEC-based
age estimates are biased about 5 years lower than the OTO-based ages. There was a pattern of
increasing variance with increasing age, so variables were sqrt(x+0.5)-transformed to run the
final linear regression model. The final model used to correct PEC-based age estimates to be
consistent with OTO-based age estimates was:

Ageoropred = (0.966 + (0.915*(PEC+0.5) **))* - 0.5
p<0.001 Adjusted R-squared: 0.77

The corrected PEC age estimates were used in all subsequent analyses.

4.3.6. Statistical Analyses

As described in Section 2.2 and shown in Figure 2.2-1, a hierarchical approach was used to test
for statistical differences among sampling areas. Initial analyses were conducted to test for
differences between the pooled reference areas (i.e., INUG and PDL pooled as “REF” for
reference) and TPN (as “EXP” for exposure); this is hereafter referred to as “C-I"" (or “CI-
based”). If statistical differences were identified, then analyses would test for differences among
areas (i.e., testing to see if TPN is different from both INUG and PDL) (referred to hereafter as
“arca-based”).

The statistical procedures recommended by the EEM technical guidance document (Environment
Canada, 2012) are shown in Table 4.3-10. The fish survey data from the non-lethal lake trout
study has two statistical analyses: analysis of covariance (ANCOVA) and the two-sample
Kolmogorov-Smirnov (K-S) test. These analyses are described in more detail in the following
sections.

4.3.6.1. ANCOVA

As discussed in the EEM technical guidance document (Environment Canada, 2012), analysis of
covariance (ANCOVA) has four key assumptions:

e The relationship between the response and covariate is linear;
e The slopes of the regression lines among areas are parallel;
e The covariate is fixed and measured without error; and

e The residuals are normally distributed and independently distributed with zero mean and
a common variance.

The steps followed for endpoints analyzed using ANCOVA were:

1) Plot the relationships between response variable (e.g., weight for the condition endpoint)
and covariate (e.g., length for the condition endpoint), highlighting C — I groups.
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2)
3)

4)

5)

6)

7)

Examine residuals graphically to determine the need for transformations.

Conduct linear regression analysis of relationship for each group (C, I) to ensure that the
underlying relationships are linear for both groups.

Run ANCOVA model with interaction term to assess whether slopes can be assumed
parallel between groups (slopes assumed parallel if p>0.05 for interaction term).

If slopes are parallel, then run ANCOVA model without interaction to determine whether
the intercepts differ significantly by group (C, I).

Examine final ANCOVA model residuals graphically to check for underlying patterns
that would violate model assumptions of normality and homogeneity of variance.

Covariate data were centered (at fork length = 500 mm or age = 20 years) and the

ANCOVA model re-run to compute meaningful least squares mean (LSM) estimates for
each group (n.b., centering a covariate does not change the other general model results).
These were then back-transformed to estimate effect size in the I group relative to the C

group.

CI-Based ANCOVA results are presented in Table 4.3-11; an overview by endpoint is provided

below.

Growth (body weight against age)

Response variable and covariate were both log-transformed (Figure 4.3-12) based on
visual examination of the variables in untransformed, log-linear, and log-log space. While
age usually does not require transformation, there was a distinct curvature to the residuals
when only body weight was log-transformed.

The linear regressions models fit for each group (C and I) were highly significant (Table
4.3-11), explaining over 85% of the variability in each of the groups.

The interaction term was not statistically significant (p=0.48), so the slopes were assumed
parallel.

There was no significant difference between C and I intercepts (p=0.21).

Visual observations of ANCOV A model residuals showed no major departures from
model assumptions.

The observed effect size based on the modeled means was 1.3%

Growth (fork length against age)

Response variable and covariate were both log-transformed (Figure 4.3-13) based on
visual examination of the variables in untransformed, log-linear, and log-log space. As
mentioned above, there was a distinct curvature to the residuals when age was not
transformed.
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The linear regressions models fit for each group (C and I) were highly significant (Table
4.3-11), explaining over 85% of the variability in each of the groups.

The interaction term was not statistically significant (p=0.44), so the slopes were assumed
parallel.

There was no significant difference between C and I intercepts (p=0.11).

Visual observations of ANCOVA model residuals showed no major departures from
model assumptions.

The observed effect size based on the modeled means was 0.8%

Condition (body weight against fork length)

Response variable and covariate were both log-transformed (Figure 4.3-14) based on
visual examination of the variables in untransformed and log-log space.

The linear regressions models fit for each group (C and I) were highly significant (Table
4.3-11), explaining over 99% of the variability in each of the groups.

The interaction term was not statistically significant (p=0.08), but it was marginal. The
assumption of slope equality in this case is fairly robust given that the actual slopes of the
individual regressions were 3.05 and 3.00 (only a 1.7% slope difference in I relative to
O).

There was no significant difference between C and I intercepts (p=0.45).

Visual observations of ANCOV A model residuals showed no major departures from
model assumptions.

The observed effect size based on the modeled means was -0.9%.

Given that no differences were found in the CI-based ANCOVA analyses, no area-based
ANCOVA analyses were conducted.

4.3.6.2. Kolmogorov-Smirnov (K-S) Test

The Kolmogorov-Smirnov (K-S) test is a non-parametric test for equality of continuous, one-
dimensional probability distributions. While the one-sample version of the test can be used to
compare a sample to a reference probability distribution, the two-sample test recommended by
the EEM TGD (Environment Canada, 2012) compares two sample distributions. As shown in
Table 4.3-10, this statistical test was used to determine whether the length (or age) frequency
distributions differed significantly between C and I groups.

The steps followed for endpoints analyzed using the K-S test were:

1) Estimated the empirical cumulative density function (ECDF) for each group (C-I).
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2) Plotted the cumulative frequency distribution and density function for each group.
3) Conducted the two-sample K-S test (two-sided).

The results are presented below for each distribution type.

Length Frequency Distribution

e Cumulative frequency (Figure 4.3-15) and density (Figure 4.3-16) plots for fork length
show similar distributions. Both the C and I areas show the “classic” bimodal size
distribution seen in Arctic lakes''.

e The K-S test showed no significant difference between the two length frequency
distributions (D=0.138, p=0.173).

Age Frequency Distribution

e Cumulative frequency (Figure 4.3-17) and density (Figure 4.3-18) plots for age show
similar distributions. Again, both the C and I areas show the anticipated bimodal size
distribution.

e The K-S test showed no significant difference between the two age frequency
distributions (D=0.142, p=0.173).

4.3.7. Post-hoc Assessment of Power and Confidence

This section examines results of statistical analyses with the intent of providing insights into the
degree of confidence of their conclusions. This is typically done in different ways for each
statistical procedure, but essentially focuses on understanding the degree of uncertainty (e.g.,
using 95% confidence intervals) for observed effect size estimates in the context of the EEM-
recommended critical effect size (CES). Post-hoc power analyses can also provide insights for
planning subsequent EEM cycles.

For endpoints analyzed using ANCOVA, the following approaches were taken:

1) Comparisons of observed effect sizes and their 95% confidence intervals to the EEM-
recommended critical effect sizes (CES) to determine the confidence that the observed
effects do not exceed the CES.

2) Estimation of statistical power of detecting the CES based on the executed study design.

3) Estimation of the minimum detectable effect size for the targeted statistical power of 0.9
(i.e., p=0.1) based on the executed study design.

' As discussed in the Study Design (Azimuth, 2011), the magnitude of the bimodal result is likely an artefact of
gillnet sampling as the two fish out programs conducted at Meadowbank showed much higher numbers of smaller
fish after all fish had been caught from two large impoundment areas. That said, bimodality of some degree is
common in size frequency distributions for fish Arctic lakes (Johnson, 2002).
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4) Estimation of minimum sample size required to detect the CES based on the targeted

statistical power.

Key results for the ANCOVA endpoints were as follows:

Observed Effect Sizes — observed effect sizes and their 95% confidence limits are shown
in Figure 4.3-19 relative to the respective EEM CES. Simulations (i.e., random

generation of data based on the properties
of the existing data) were used to
quantitatively estimate the confidence
that the observed effect size (ES) was
less than the CES; confidence was high
for all three ANCOVA variables (Table
4.3-12). As an example, Figure 4.3-20
shows the cumulative response ratio
distribution (i.e., exposure
mean/reference mean) compiled from
1000 simulations; 0 cases were below the
CES of 25% (0.75 in response ratio).

Power to Detect CES — the statistical
power equations from the EEM TGD
(Environment Canada, 2012) were used

Post-hoc Power Analyses for ANCOVA

EEM TGD provides the following equation for
determining ANCOVA power:

n
tp = \/zt(suz/wEsz)z “la

SDz = sqrt(mean squares error)
CESz = effect size

n = sample size

t =t value for By, i) OT O3 tail

Where:

The equation can also be solved for CES (i.e., to
determine minimum effect size) or n (i.e., to
determine minimum sample size).

to estimate power (see textbox). Power to detect the CES was high for all three endpoints

(Table 4.3-12).

Minimum Effect Size for Target Power — the statistical power equations from the EEM
TGD (Environment Canada, 2012) were used to estimate minimum detectable effect size
for power (1-B) = 0.9 (see textbox). The minimum detectable effect sizes were all lower
than the CES (Table 4.3-12). The growth endpoint had the highest minimum detectable
effect size at 19.1%; both condition and length-at-age had low minimum detectable effect

sizes (4.4% and 5.6%, respectively).

Minimum Sample Size for CES with Target Power — the statistical power equations from
the EEM TGD (Environment Canada, 2012) were used to estimate minimum sample size
required to detect the EEM CES with power (1-f3) = 0.9 (see textbox). The minimum
sample sizes ranged from 7 fish to 61 fish (Table 4.3-12), well below the target sample

size of 100 fish for a non-lethal study.

EEM TGD provides no guidance on assessing confidence or power for the Kolmogorov-Smirnov
(K-S) test used to compare the age and size frequency distributions. Unlike parametric tests like
ANOVA or t-test that essentially compare means (as an indicator of magnitude) and assume that
the underlying distribution is normal, the K-S test takes both distribution shape and magnitude
into consideration. Unfortunately, while the concept of CES (which is based on magnitude alone)
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is easily applied to ANOVA, it is not apparent how it can apply to frequency distributions where
both shape and magnitude are important. Consequently, we relied only on presentation of
statistical confidence bands of the reference area ECDF to help provide some context for the
observed results. Given that two ECDFs with minor differences will have statistically significant
differences when sample size (n) is sufficiently high, this approach is limited by the lack of a
pre-defined ecologically-relevant effect size (i.e., so that effects are defined in terms of
ecological significance rather than statistical significance).

The confidence bands were constructed for each reference area ECDF (i.e., age or length) as
follows:

1) Calculate the Dvoretzky-Kiefer-Wolfowitz inequality value (epsilon) using the following

equation: £ = % log G) . Epsilon represents the predicted difference based on sample

size (n = 100) and a = 0.025 for the 95% confidence band (i.e., the band ranging from
2.5% to 97.5%).

2) Add (for upper band) or subtract (for lower band) the epsilon value from the reference
ECDF to construct upper and lower confidence bands, respectively.

The resulting 95% confidence bands are shown for the age and length ECDFs in Figure 4.3-21
and Figure 4.3-22, respectively. For both age and length, the exposure area ECDFs are quite
close to the reference area confidence bands (e.g., ages 13 — 15 years or fork length 375 — 500
mm), highlighting a difference (i.e., the pooled reference area has more younger/smaller fish)
that is not statistically significant, but reasonably close.

More insight into this pattern can be provided from looking at the ECDFs and density plots for
the individual areas (Figures 4.3-23 through 4.3-26), which both show that TPN and INUG are
quite similar (K-S test results for no significant difference for both age and length). PDL,
however, shows age and length distributions that are quite different from the two other sites (K-S
test results were significant [p<0.1] for the age and length distributions for both TPN-PDL and
INUG-PDL). This provides more confidence from an ecological perspective that the age and
length frequency distributions at TPN are not meaningfully different from both reference areas.
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Table 4.3- 1. Catch results across area and species.

LKTR RNWH ARCH

TPN 125 2 33
INUG 88 39 5
PDL 58 7 8

Notes: these catch data were calculated prior to outlier removal.

Table 4.3- 2. Mature fish with gonad weight measurements by sex, area and species.

LKTR RNWH ARCH

F 0 1 0
TPN
M 0 1 0
6 14 1
INUG
2 20 0
F 4 4 0
PDL
M 3 2 0

Table 4.3- 3. Fish with liver weight measurements by sex, area and species.

LKTR RNWH ARCH

TPN F 0 1 0
M 0 0 0

INUG F 19 17 1
19 20 0

PDL F 17 4 1

M 13 3 2




Table 4.3- 4. Primary and supporting endpoints for non-lethal lake trout study.

Endpoint

Effect Indicator

EEM Targeted Endpoints

Non-lethal Endpoints for

Rationale for Difference

Type for Non-lethal Survey Meadowbank Fish Survey
Growth Size (length and weight) of YOY Size-at-age (body weight As per Study Design, YOY
(Energy Use)  (age 0+) at end of growth period  against age) not targeted; endpoint
selected is consistent with
lethal study
g Reproduction  Relative abundance of YOY (% None As per Study Design, YOY
= (Energy Use)  composition of YOY) not targeted
Condition Body weight relative to length Body weight relative to length No difference
(Energy
Storage)
Survival Length frequency distribution Length frequency distribution No difference
(Energy Use)  Body weight (whole) Not used Redundant to body wt
against age used for Growth
o (see above)
-,:5__, Length Not used Redundant to length
é frequency used for survival
3 (see above) and length

against age (see below)

Size-at-age (length against age)

Size-at-age (length against age)

No difference
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Table 4.3- 5. Outliers across area and species.

LKTR RNWH ARCH

TPN 8 0 2
INUG 2 0 1
PDL 3 0 0

Table 4.3- 6. Catch results across area and species

LKTR RNWH ARCH

TPN 117 2 31
INUG 86 39 4
PDL 55 7 8
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Table 4.3- 7. Summary statistics for key variables by species and area.

Fork Length (mm) Body Weight (g)
Species Area n mean median SD SE min max n mean median SD SE min max
LKTR TPN 117 494 535 164 15 169 961 117 1652 1538 1504 139 50 10294
LKTR INUG 8 480 515 169 18 152 903 86 1552 1435 1460 157 36 6750
LKTR PDL 55 434 403 209 28 132 869 55 1493 640 1831 247 23 7600
RNWH*  TPN 2 372 372 16 12 360 383 2 58 584 48 34 550 618
RNWH* INUG 39 374 382 40 6 241 430 39 545 570 158 25 126 884
RNWH* PDL 7 358 377 56 21 247 412 7 571 564 237 89 158 838
ARCH* TPN 31 351 302 160 29 126 604 31 728 294 819 147 20 2425
ARCH*  INUG 4 385 262 326 163 150 868 4 2009 172 3762 1881 40 7650
ARCH* PDL 8 218 245 56 20 114 272 8 130 157 68 24 18 213

Age - Pectoral Fin (yrs) Age - Otolith (yrs)

Species Area n mean median SD SE min max n mean median SD SE min max
LKTR TPN 111 135 140 58 05 3 26 59 165 170 86 11 3 40
LKTR INUG 8 128 140 68 07 1 30 42 161 170 7.6 12 4 40
LKTR PDL 52 116 100 73 10 2 30 31 141 120 61 11 4 29
RNWH*  TPN 2 140 140 0.0 00 14 14 2 140 140 00 00 14 14

RNWH* INUG 39 115 120 29 05 4 16 38 146 150 41 07 6 24
RNWH* PDL 7 101 120 38 14 5 14 7 144 140 42 16 9 22
ARCH* TPN 22 5.7 55 3006 1 10 17 5.1 50 23 06 2 11
ARCH* INUG 4 58 35 56 28 2 14 1 50 5.0 -- -- 5 5
ARCH* PDL 0 - -- - - = - 5 76 60 27 12 5 11
Notes: n = sample size; SD = standard deviation; SE = standard error; min = minimum; max = maximum; -- = not applicable; * = non-sentinel

species.



Table 4.3- 8. External and internal visual condition observations by area and species.

External Condition

Internal Condition

Area Species n DELT Parasites n DELT Parasites
3 fish with a dorsal fin deformity None None High amount in 9% of fish
1fish with a tiny lower caudal fin lobe Moderate amount in 35% of fish
INUG LKTR 88  1fish with a bi-lobed adipose fin 43 Low amount in 51% of fish
1 fish with a missing adipose fin None in 5% of fish
1 fish with a scar on its stomach Presence of cestodes in 1fish
— -
INUG RNWH 39 None None 38 None Low amount in 5% of fish
None in 95% of fish
INUG ARCH 5 1fish with a damaged caudal fin None 5 None High amount in 1 of the 2 fish
Low amount in 1 of the 2 fish
2 fish with a dorsal fin deformity None None Moderate amount in 22% of fish
2 fish with a clip or nick in adipose fin Low amount in 71% of fish
PDL LKTR 58  1fish with red spots b/w pectoral fins 31 None in 7% of fish
1 unusually skinny fish with a flaccid belly Presence of cestodes in 2 fish
1 fish with a small scratch on its dorsal fin
PDL RNWH 7 None None 7 None Low amount in 1 of the 7 fish
None in 6 of the 7 fish
PDL ARCH 3 1fish with a torn left operculum None 5 None Low amount in 4 of the 5fish
None in 1of the 5 fish
2 fish with a clipped or damaged adipose fin None 1fish with a discoloured liver Moderate amount in 19% of fish
1fish with a deformed upper caudal fin lobe 1fish with a pinched swim bladder Low amount in 64% of fish
TPN LKTR 125 lffsh w!th a missing lower cau.dal fin lobe 59 None in 17% of fISh. . .
1fish with a damaged dorsal fin Presence of a parasite cystin 2 fish
1fish with a missing adipose fin Presence of tapewormin 1fish
1 unusually skinny fish
TPN RNWH ) 1fish with a deformed left pectoral fin None ) None None
1fish with a stunted adipose fin
1 fish missing part of left operculum None None High amount in 6% of fish
1fish with red spots around anus and peduncle Moderate amount in 25% of fish
TPN ARCH 33 16 Low amount in 38% of fish

None in 31% of fish

Presence of a parasite cystin 1 fish
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Table 4.3- 9. Summary of ageing structures analyzed across areas and species.

LKTR RNWH ARCH

None 6 0 5

PN oT0 0 0 6
PEC 58 0 11

PEC, OTO 60 2 11

None 1 0 0

INUG oTOo 0 0 0
PEC 44 1 3

PEC, OTO 43 38 2

None 3 0 3

PDL oT0 0 0 0
PEC 24 0 0

PEC, OTO 31 7 5

Notes: OTO = otolith; PEC = pectoral fin ray.

Table 4.3- 10. EEM-recommended statistical analyses for primary and supporting
endpoints used in this study.

Endpoint ] Non-lethal Endpoints for Recommended
Effect Indicator . i
Type Meadowbank Fish Survey  Statistical Procedures
Growth Size-at-age (body weight
. ANCOVA
(Energy Use) against age)
-
© Conditi Bod ight inst
g ondition ody weight agains ANCOVA
= (Energy Storage) length

Length (or Age) frequency

Survival distribution Kolmogorov-Smirnov
[=Ts]
£
t Size-at-age (length against
2 (Energy Use) ge (length ag ANCOVA
o age)
a




Table 4.3- 11. Regression and ANCOVA results for lake trout.

Log-Transformed

Slopes Different?

Log-Transformed

Means Different?

sig. at * sig. @ Antilog Magnitude
Area N Intercept Slope 2 -value SE -value

P P R P p<0.05 LSM P p<0.1 LSM Difference
Model: logl0(Weight.g)~ log10(Age.yr)
Exposure 116 -0.418 2.77 0.887 - - 3.183 0.099 - - 1524 -
Reference 141 -0.069 2.49 0.863 0.481 no 3.177 0.032 0.213 no 1505 1.3%
Model: logl0(Length.mm)~log10(Age.yr)
Exposure 116 1.54 0.908 0.893 - - 2.724 0.031 - - 530 -
Reference 141 1.64 0.827 0.869 0.436 no 2.720 0.010 0.112 no 525 0.8%
Model: log10(Weight.g)~ log10(Length.mm)
Exposure 117 -5.12 3.05 0.994 - - 3.106 0.038 - - 1277 -
Reference 141 -4.99 3.00 0.995 0.083 no 3.110 0.005 0.454 no 1289 -0.9%

Notes: "N" = sample size; "LSM" = least squares mean; "SE" = standard error of the mean; * LSM estimated for either a 500-mm (for length as covariate) or 20-yr

old (for age as covariate) lake trout; “Age.yr” is the corrected pectoral fin ray age (see Section 4.3.5).
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Table 4.3- 12. Power analysis information and results for lake trout endpoints tested using ANCOVA.

. . . Power for L n for CES
Endpoint ] Non-lethal Endpoints for Obs. Mean Square Confidence ) Minimum
Effect Indicator . . CES n a B Prescribed and Target
Type Meadowbank Fish Survey ES of Residuals that ES<CES ES (%)
CES Power
Growth Size-at-age (body weight
. 1.3% 0.033 0.25 100 0.1 0.1 1.0 0.98 19.1% 61
5 (Energy Use) against age)
g Condition Body weight against
- (Energy o ‘ih gnt 2 09% 0002 01 100 01 0.1 1.0 0.99 4.4% 21
Storage) 8
[=T]
£
t Size-at-age (length
S (Energy Use) ize-at-age (leng 0.8% 00032 025 100 0.1 0.1 1.0 1 5.6% 7
o against age)
>
(7]

Notes: "Obs." = observed; "ES" = effect size (% relative to REF); "CES" = critical effect size; "n" = sample size; "a" = Type | (false positive) error rate; "8" = Type

(false negative) error rate; See text for description of last four columns.
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Figure 4.3- 1. Fish survey catch results by species and sampling area.
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Figure 4.3- 2. Fish maturity status (blank/U=unknown, IM=immature, MA=mature) by
sex, species and sampling area.
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Figure 4.3- 3. Reproductive status (Rl=ripe, RS=resting) of mature fish by sex, species
and sampling area.
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Figure 4.3- 4. Lake trout maturity status (blank/U=unknown, IM=immature,
MA=mature) by fork length (mm) and sampling area.
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Figure 4.3- 5. Reproductive status (Rl=ripe, RS=resting) of mature lake trout by fork
length (mm) and sampling area.
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Figure 4.3- 6. Lake trout incidental mortality status (N=alive, Y=dead) by mesh size
(mm) and sampling area.
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Figure 4.3- 7. Lake trout incidental mortality status (N=alive, Y=dead) by gillnet set
type (day or night) and sampling area.
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Figure 4.3- 8. Lake trout incidental mortality status (N=alive, Y=dead) by fork length
(mm) and sampling area.
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Figure 4.3- 9. Condition (k) distribution by species highlighting sampling areas.
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Figure 4.3- 10. Body weight (g) — fork length (mm) plots by species highlighting

sampling areas (outliers circled).
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Figure 4.3- 11. Relationship between PEC-based and OTO-based age estimates (un-

transformed data) relative to a 1:1 relationship (red dashed line).
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Figure 4.3- 12. Relationship between body weight (g) and age (yr) for pooled reference
and exposure areas (axes shown in log space).
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Figure 4.3- 13. Relationship between fork length (mm) and age (yr) for pooled
reference and exposure areas (axes shown in log space).
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Figure 4.3- 14. Relationship between body weight (g) and fork length (mm) for pooled
reference and exposure areas (axes shown in log space).
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Figure 4.3- 15. Fork length (mm) empirical cumulative distribution function for pooled
reference and exposure areas.
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Figure 4.3- 16. Fork length (mm) density plots for pooled reference and exposure

areas.
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Figure 4.3- 17. Age (yr) empirical cumulative distribution function for pooled reference
and exposure areas.
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Figure 4.3- 18. Age (yr) density plots for pooled reference and exposure areas.
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Figure 4.3- 19. Observed effect size and 95% confidence intervals for ANCOVA
endpoints relative to EEM-recommended critical effect sizes (CES).
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Figure 4.3- 20. Response ratio (i.e., exposure response/reference) empirical
cumulative distribution function simulated for weight-at-age relative to the EEM-
recommended critical effect size (CES) of 25% (i.e., response ratio of 0.75).
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Figure 4.3- 21. Lake trout age (yr) empirical cumulative distribution function for pooled
reference (with associated 95% confidence bands) and exposure areas.
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Figure 4.3- 22. Lake trout fork length (mm) empirical cumulative distribution function for
pooled reference (with associated 95% confidence bands) and exposure areas.
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Figure 4.3- 23. Lake trout age (yr) empirical cumulative distribution function for each
sampling area.
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Figure 4.3- 24. Lake trout age (yr) density plots for each sampling area.
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Figure 4.3- 25. Lake trout fork length (mm) empirical cumulative distribution function for
each sampling area.
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Figure 4.3- 26. Lake trout fork length (mm) density plots for each sampling area.
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5. BENTHIC INVERTEBRATE COMMUNITY SURVEY

5.1. Sample Collection

Benthic invertebrates were collected from each of the three sampling areas (INUG, PDL, and
TPN) from August 13—19th, 2011. Sampling locations (UTM coordinates), depth and dates are
presented in Table 5.1-1. Sampling locations are illustrated in Figure 3.3-7 (corresponding with
sediment quality sampling), i.e., benthic invertebrate samples were collected at the same time
and locations as sediment chemistry samples (see Section 3.3.3).

Benthic invertebrates were collected and analyzed according to the guidelines of the sediment
and benthos sampling SOP (Appendix D) and according to the QA/QC procedures presented in
the Study Design document (Azimuth, 2011). Generally, a Petite Ponar grab sampler (0.023 m?)
was used to collect five replicate samples per area. Three independent grabs (subsamples) per
replicate were sieved (500-um) and composited to form a single sample. Only those grab
samples that met the acceptability criteria outlined in the SOP were retained for analysis. Depths
ranged from 6.5 to 9.2 m. Field data sheets from August 2011 are presented in Appendix E
(sediment and benthos data are recorded on the same data sheets).

Table 5.1- 1. Benthic invertebrate sampling areas (UTM coordinates, NAD83).

Area Area- Sampling  Depth Latitude Longitude
Type1 Replicate2 Date (m) (dd.mm.ss.s) (dd.mm.ss.s)
REF INUG-1 14-Aug-11 6.9 650309.2 9623235

INUG-2 14-Aug-11 6.8 6503 09.7 962325.9
INUG-3 14-Aug-11 7.6 6503 08.8 962329.4
INUG-4 14-Aug-11 8.5 6503 07.3 96 23 31.7
INUG-5 14-Aug-11 9.2 6503 06.8 962333.1

REF PDL-1 13-Aug-11 6.5 6506 16.8 9613 11.6
PDL-2 13-Aug-11 6.8 650618.1 961307.4
PDL-3 13-Aug-11 6.9 6506 09.4 96 13 00.4
PDL-4 13-Aug-11 7.6 6506 18.5 9613 01.9
PDL-5 13-Aug-11 6.7 6506 17.5 961308.3

EXP TPN-1 19-Aug-11 7.0 6502 08.1 9606 11.2
TPN-2 19-Aug-11 9.0 650207.4 9606 11.5
TPN-3 19-Aug-11 9.2 6502 06.9 9606 09.1
TPN-4 19-Aug-11 8.6 650204.4 96 06 02.0
TPN-5 19-Aug-11 8.4 6502 03.3 96 05 55.0

Notes:  Area types are as follows: EXP = exposure; REF = reference; 2 Area IDs are as follows:
TPN=Third Portage Lake - North; INUG=Inuggugayualik Lake; PDL=Pipedream Lake.
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5.2. QA/QC

Standard procedures were used to collect biota samples. All sampling gear was thoroughly rinsed
between sampling areas to ensure that there was no inadvertent introduction (i.e., cross-
contamination) of biota from one area to another.

Field replicates (5 per area) were collected for benthos to determine natural variability and
heterogeneity. Replicates were collected at least 20 m apart from one another, within the defined
sampling areas, as described in Section 5.1.

Benthos samples were preserved in the field with a 10% buffered formalin solution and sent to
Zaranko Environmental Assessment Services (ZEAS) (Nobleton, ON) for taxonomic
identification and analysis. Benthic invertebrate raw data are presented in Appendix K.

Upon arrival at ZEAS, samples were immediately logged and inspected to ensure adequate
preservation to a minimum level of 10% buffered formalin and checked for correct labeling.
Benthos samples were sorted at a magnification of between 7 and 10 times with the use of a
stereomicroscope. To expedite sorting prior to processing, all samples were stained with a protein
dye that is absorbed by aquatic organisms but not by organic material, such as detritus and algae.

Prior to sorting, samples were washed free of formalin in a 500-um sieve. Benthos were
enumerated and sorted into major taxonomic groups, (i.e., order and family), placed in glass
bottles and re-preserved in 80% ethanol for more detailed taxonomic analysis by senior staff.
Each bottle was labeled internally with the survey name, date, area and replicate number.

ZEAS incorporates the following set of QA/QC procedures in all benthic projects undertaken by
the company to ensure the generation of high quality and reliable data:

e Samples were logged upon arrival, inspected, and enumerated;

e Samples were checked for proper preservation;

e Samples were stained to facilitate sorting;

e Taxonomic identifications were based on the most updated and widely used keys;
e 10% of the samples were re-sorted, and re-counted, targeting >90% recovery;

e Precision and accuracy estimates were calculated;

e A voucher collection was compiled;

e Sorted sediments and debris were re-preserved in 10% formalin and are retained for up to
three months. For samples subject to subsampling, sorted and unsorted fractions were re-
preserved separately.

Laboratory replicate counts were performed on 10% of all benthic samples. Replicate samples
were chosen at random and processed at different times from the original analysis to reduce bias.
Of the re-sorted samples, 0/21 and 1/14 of organisms were missed (Table 5.2.1). These results
suggest that the vast majority of animals observed in benthic samples by the taxonomist were
recovered.
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Table 5.2- 1. Percent recovery of benthic invertebrate samples.

Area-Replicate Number of Organisms  Number of Organisms

Percent Recovery

Recovered in Re-sort
INUG-5-A 21 21 100.0%
PDL-4-A 13 14 92.9%
Average % Recovery 96.4%

Note: All fifteen samples were sorted in their entirety.
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5.3. Data Assessment

5.3.1. Benthic Invertebrate Community Endpoints

The targeted benthic community endpoints (along with their abbreviated variable names in some
tables and figures) were:

e Total density (N.Tot.m2) — number of invertebrates per m”.

e Evenness (Simp.E.prop) — calculated using the method (based on Smith and Wilson,
1996) described in the TGD (Environment Canada, 2012).

e Taxa richness (R.Tot) — based on taxa counts identified to the lowest practical taxonomic
level (i.e., lower than or equal to family level).

e Similarity index (Bray.Cur) — calculated using the method (based on Legendre and
Legendre, 1983) described in the TGD (Environment Canada, 2012).

These endpoints are summarized in Table 5.3-1 and Figure 5.3-1.
Summary tables for other supporting endpoints are presented in Appendix L; this includes:

e Family density — the number of individuals of each family expressed per unit area (#/m?).
Values are reported for each family at each replicate station and as the mean and standard
error of each family for the area.

e Family proportion — the percentage (%) density for each family at each replicate station
and the mean and standard error of each family for the area.

e Family presence/absence — a matrix indicating the presence and absence of each family
at each replicate station.

e Raw family data — a tabular listing of the number of individuals identified per family for
each replicate station.

e Raw lowest practical level data — a tabular listing of the number of individuals identified

at the lowest practical level for each replicate station.

5.3.2. Supporting Environmental Endpoints

The targeted supporting environmental endpoints (along with their abbreviated variable names in
tables and figures) were:

e Total organic carbon (TOC) — in units of percent (%).

e Sediment particle size (Fines) — in units of percent (%); combination of silt and clay
(fraction size <4 um — 0.063 mm).

e Depth (Depth.m) — in units of meters (m).

These endpoints are summarized in Table 5.3-2 and Figure 5.3-2.

93



5.3.3. Statistical Analysis

As described in Section 2.2 and shown in Figure 2.2-1, a hierarchical approach was used to test
for statistical differences among sampling areas. Initial analyses were conducted to test for
differences between the pooled reference areas (i.e., INUG and PDL pooled as “REF” for
reference) and TPN (as “EXP” for exposure); this is hereafter referred to as “C-I" (or “CI-
based”). If statistical differences were identified, then analyses would test for differences among
areas (i.e., testing to see if TPN is different from both INUG and PDL) (referred to hereafter as
“arca-based”).

The analyses described herein follow the statistical procedures recommended by the EEM
technical guidance document (Environment Canada, 2012) to assess potential differences in the
benthic invertebrate community between reference and exposure areas. Analysis of variance
(ANOVA) is the standard method for testing for statistical differences among sampling areas
(although ANCOVA can be used if there is a known covariate). All statistical analyses were
conducted using R software (v 2.15).

Key assumptions of ANOVA are as follows (Environment Canada, 2012):
e Data for reference and exposure areas are normally distributed; and
e Variances are equal between reference and exposure area; and

e Errors are independently distributed.

The steps for CI-based ANOVA were as follows:

1) Response variables were plotted, highlighting C-I groups, to see basic relationships (e.g.,
see Figures 5.3-1 and 5.3-2).

2) Formal tests (Shapiro-Wilk normality test and Bartlett test of homogeneity of variance)
and graphical methods (e.g., examination of residuals from ANOVA model conducted
with various transformations) to determine the need for transformations.

3) Run ANOVA model testing for pooled C-I differences in the response endpoints. The
model form in R was: Response ~ CI, where Response is a numeric response variable and
Cl is a factor with 2 levels (Control [pooled reference] and Impact [exposure]).

4) Examine final ANOVA model residuals graphically to check for underlying patterns that
would violate model assumptions of normality and homogeneity of variance.

5) Effect size information calculated relative to reference area means.

This process was repeated for area-based ANOVA testing (i.e., the second tier of the hierarchical
strategy discussed in Section 2.2 to make inference for the MC-I design) to determine whether
the TPN exposure area was different from both reference areas (i.e., independently, not pooled).

The Cl-based ANOVA results are provided below by response endpoint.
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Total Density (N.Tot.m2)

N.Tot.m2 was not transformed for the ANOVA.
Reference and exposure area means +/- standard error are shown in Figure 5.3-3.

ANOVA results are shown in Table 5.3-3. The difference between pooled reference area
and the TPN exposure area was not statistically significant.

Observed effect size information is provided in Table 5.3-4. The exposure area had 39%
lower total density than the pooled reference area.

Total Richness (R.Tot)

R.Tot was not transformed for the ANOVA.
Reference and exposure area means +/- standard error are shown in Figure 5.3-3.

ANOVA results are shown in Table 5.3-3. The difference between pooled reference area
and the TPN exposure area was statistically significant.

Observed effect size information is provided in Table 5.3-4. The exposure area had 24%
lower total richness than the pooled reference area.

Evenness (Simp.E.prop)

Simp.E.prop was not transformed for the ANOVA.
Reference and exposure area means +/- standard error are shown in Figure 5.3-3.

ANOVA results are shown in Table 5.3-3. The difference between pooled reference area
and the TPN exposure area was not statistically significant.

Observed effect size information is provided in Table 5.3-4. The exposure area had 12%
higher Simpson’s Evenness than the pooled reference area.

Similarity (Bray.Cur)

Bray.Cur was not transformed for the ANOVA.
Reference and exposure area means +/- standard error are shown in Figure 5.3-3.

ANOVA results are shown in Table 5.3-3. The difference between pooled reference area
and the TPN exposure area was statistically significant.

Observed effect size information is provided in Table 5.3-4. The exposure area had a
41% higher Bray Curtis Similarity Index than the pooled reference area.

Total organic carbon (TOC)

TOC was not transformed for the ANOVA.
Reference and exposure area means +/- standard error are shown in Figure 5.3-4.

ANOVA results are shown in Table 5.3-3. The difference between pooled reference area
and the TPN exposure area was statistically significant.
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e Observed effect size information is provided in Table 5.3-4. The exposure area had 50%
lower TOC than the pooled reference area.

Fines (Fines)
e Fines was not transformed for the ANOVA.

e Reference and exposure area means +/- standard error are shown in Figure 5.3-4.

e ANOVA results are shown in Table 5.3-3. The difference between pooled reference area
and the TPN exposure area was statistically significant.

e Observed effect size information is provided in Table 5.3-4. The exposure area had 29%
lower fine sediments than the pooled reference area.

Depth (Depth.m)
e Depth.m was not transformed for the ANOVA.
e Reference and exposure area means +/- standard error are shown in Figure 5.3-4.

e ANOVA results are shown in Table 5.3-3. The difference between pooled reference area
and the TPN exposure area was statistically significant.

e Observed effect size information is provided in Table 5.3-4. The exposure area was 15%
deeper than the pooled reference area.

The area-based ANOVA results are provided below by response endpoint (note that only those
endpoints showing significant differences in CI-based analyses were included in area-based
analyses). ANOV As were first conducted to test for among-area differences (all area-based
ANOVA results shown in Table 5.3-5) then to test whether there was a difference between the
TPN exposure area and the particular reference area (i.e., INUG or PDL) with the nearest mean
(only the ultimate results [effect or not] are reported for the area-based ANOVAs in Table 5.3-6,
along with effect size information).

Total Density (N.Tot.m2)

e No differences in Cl-based analyses, so not included in area-based assessment.

Total Richness (R.Tot)
e R.Tot was not transformed for the ANOVA.
e Area means and raw data are shown in Figure 5.3-1.

¢ Significant differences were not detected among areas (Table 5.3-5), nor was there a
significant difference between TPN and PDL.

e Observed effect size information is provided in Table 5.3-6. The TPN exposure area had
20% lower total richness than the PDL reference area.

96



Evenness (Simp.E.prop)

e No differences in Cl-based analyses, so not included in area-based assessment.

Similarity (Bray.Cur)
¢ Bray.Cur was not transformed for the ANOVA.
e Area means and raw data are shown in Figure 5.3-1.

e Significant differences were detected among areas (Table 5.3-5), and there was a
significant difference between TPN and PDL.

e Observed effect size information is provided in Table 5.3-6. The exposure area had a
38% higher Bray Curtis Similarity Index than the pooled reference area.

Total organic carbon (TOC)
e TOC was not transformed for the ANOVA.
e Area means and raw data are shown in Figure 5.3-2.

e Significant differences were detected among areas (Table 5.3-5), but there was no
significant difference between TPN and PDL.

e Observed effect size information is provided in Table 5.3-6. The exposure area had 37%
lower TOC than the PDL area.

Fines (Fines)
¢ Fines were not transformed for the ANOVA.
e Area means and raw data are shown in Figure 5.3-2.

e Significant differences were detected among areas (Table 5.3-5), and there was a
significant difference between TPN and PDL.

e Observed effect size information is provided in Table 5.3-6. The exposure area had 27%
lower fine sediments than the PDL reference area.

Depth (Depth.m)
e Depth.m was not transformed for the ANOVA.

e Area means and raw data are shown in Figure 5.3-2.

e Significant differences were detected among areas (Table 5.3-5), but there was no
significant difference between TPN and INUG.

e Observed effect size information is provided in Table 5.3-6. The TPN exposure area was
8% deeper than the INUG reference area.

Based on the preceding results (i.e., differences detected between reference and exposure areas
for both benthic invertebrate community endpoints and supporting environmental variables), a
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series of supplemental analyses were conducted (Section 5.4) to assess causality (i.e., if the
differences are attributable to effluent exposure or to natural causes).

5.3.4. Post-hoc Assessment of Power and Confidence

This section examines results of Cl-based (i.e., pooled reference area) statistical analyses with
the intent of providing insights into the degree of confidence of their conclusions. This
essentially focuses on understanding the degree of uncertainty (e.g., using 95% confidence
intervals) for observed effect size estimates in the context of the EEM-recommended critical
effect size (CES). Post-hoc*? power analyses can also provide insights for planning subsequent
EEM cycles.

This section focuses on the benthic invertebrate community endpoints only; further exploration
of the role of the supplemental environment endpoints is conducted in Section 5.4 (i.e., where a
much larger CREMP data set can be used to better characterize the influence of supporting
environmental variables on the differences observed in the EEM data). Consequently, while
caution should be used regarding making inferences as to the cause to the observed differences
between pooled reference and exposure areas (i.e., as the results described in Section 5.3.3 show
differences in both the benthic invertebrate community endpoints and supplemental
environmental endpoints, the nature and cause of the biological differences will be explored in
greater detail in Section 5.4), the ability of the study design to detect such effects relative to the
CES is still relevant for planning future studies.

The following approaches were taken using the results of the CI-based ANOVA analyses:

1) Comparisons of observed effect sizes and their 95% confidence intervals to the EEM-
recommended critical effect sizes (CES) to determine the confidence that the observed
effects do not exceed the CES. This was conducted by:

a. Randomly generate 500,000 new effect size estimates using the actual effect size
and its standard error.

b. Compare each of the generated effect sizes to the CES and record the proportion
of those not exceeding the CES.

2) Estimation of statistical power of detecting the CES based on the executed study design.
This was conducted using the two methods described in the textbox.

3) Estimation of the minimum detectable effect size for the targeted statistical power of 0.9
(i.e., p=0.1) based on the executed study design. This was conducted using the two
methods described in the textbox.

2 Note that post-hoc power analysis is often associated with the controversial practice of estimating the power of a
study using the sample size and observed effect size. While the EEM TGD uses the term “post-hoc”, the nature of
the power analyses would actually classify them as a priori since they are being used to inform subsequent EEM
cycles.
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4) Estimation of minimum sample size required to detect the CES based on the targeted
statistical power. This was conducted using the two methods described in the textbox.

Key results for the benthic invertebrate community endpoints were as follows:

Observed Effect Sizes — Figure 5.3-5 shows the mean and standard errors of each benthic
invertebrate community endpoint relative to the EEM-recommended CES values. The
simulated effect size distribution and EEM CES are shown in in Figure 5.3-6, along with
the confidence estimates regarding exceeding the CES. Confidence was high (i.e., > 0.88)
that the observed effects sizes were below the CES for all endpoints except for the

Similarity Index (Bray.Cur), for which the
mean value exceeded the CES (confidence
was 0.44 that the CES was not exceeded).

Power to Detect CES — an R function (see
textbox) was used to estimate statistical
power. Power to detect the CES was fairly
high for all three endpoints (Table 5.3-7),
ranging from near 0.8 to nearly 1.

Minimum Effect Size for Target Power —
an R function (see textbox) was used to
estimate minimum effect size. Minimum
detectable effect sizes were higher than
observed effect sizes for all benthic
invertebrate endpoints (Table 5.3-7).

Power Analyses for ANOVA

Method 1 — The function “pwr.t2n.test” in the R
“pwr” package, which estimates power for the t-test
for unequal sample sizes, was used (n.b., t-test
produces the same result as ANOVA when testing
two groups [C-I]). This procedure solves for
whichever of the following are missing: effect size (d
= [EXP-REF]/SD, where SD = sqrtf ANOVA Mean
Square Error]), n for EXP, n for REF, a,p. This
allows all the key power questions to be addressed.

Method 2 — Simulated data sets based on the actual
properties of the data (e.g., ref mean, SD, n) were
used to verify that Method 1 was producing accurate
results.

Minimum Sample Size for CES with Target Power — an R function (see textbox) was used
to estimate minimum sample size. The minimum sample sizes were higher than actual
sample sizes for Evenness and Similarity (Table 5.3-7).

As discussed earlier, these results do not take potential confounding relationships with
supporting environmental variables into consideration. Consequently, the above results should be
viewed with caution.
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Table 5.3- 1. Summary statistics for benthic invertebrate community endpoints by sampling area, EEM Data.

Primary Benthic Endpoints

Supporting Benthic Endpoints

Primary Benthic Endpoints

Supporting Benthic Endpoints

Total Density Taxa Richness Simpson's Bray-Curtis Simpson's Family Richness Total Density Taxa Richness Simpson's Bray-Curtis Simpson's Family Richness
(#/m?) (# taxa) Evenness Index Similarity Index Diversity Index (# families) (#/m?) (# taxa) Evenness Index Similarity Index Diversity Index (# families)
INUG INUG
1 319 9 0.53 0.59 0.79 4 n 5 5 5 5 5 5
2 783 9 0.46 0.34 0.76 4 Mean 928 12.6 0.40 0.40 0.79 4.2
3 971 12 0.39 0.34 0.79 4 Median 783 12 0.41 0.34 0.79 4.0
4 1783 18 0.23 0.41 0.76 5 StDev 535 3.9 0.11 0.11 0.03 0.4
5 783 15 0.41 0.34 0.84 4 SE 239 1.7 0.05 0.05 0.01 0.2
Min 319 9 0.23 0.34 0.76 4.0
Max 1783 18 0.53 0.59 0.84 5.0
PDL PDL
1 739 12 0.42 0.43 0.80 4 n 5 5 5 5 5 5
2 899 12 0.40 0.41 0.79 5 Mean 881 11.2 0.40 0.42 0.77 4.8
3 1203 10 0.35 0.48 0.71 6 Median 899 12 0.41 0.43 0.79 5.0
4 638 8 0.41 0.35 0.70 3 StDev 215 2.3 0.03 0.05 0.06 1.3
5 928 14 0.44 0.43 0.84 6 SE 96 1.0 0.02 0.02 0.03 0.6
Min 638 8 0.35 0.35 0.70 3.0
Max 1203 14 0.44 0.48 0.84 6.0
TPN TPN
1 899 10 0.32 0.42 0.69 5 n 5 5 5 5 5 5
2 855 10 0.31 0.45 0.68 4 Mean 554 9.0 0.45 0.58 0.73 3.6
3 261 6 0.64 0.75 0.74 3 Median 536 10 0.40 0.51 0.74 3.0
4 536 11 0.40 0.51 0.77 3 StDev 320 2.0 0.16 0.17 0.05 0.9
5 217 8 0.60 0.77 0.79 3 SE 143 0.9 0.07 0.07 0.02 0.4
Min 217 6 0.31 0.42 0.68 3.0
Max 899 11 0.64 0.77 0.79 5.0
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Table 5.3- 2. Summary statistics for benthic invertebrate community supporting environmental variables endpoints by
sampling area, EEM Data.

Fines (%) TOC (%) Depth (m) Fines (%) TOC (%) Depth (m)
INUG INUG
1 88.5 2.93 6.9 n 5 5 5
2 86.4 2.99 6.8 Mean 92.9 3.80 7.8
3 95.0 4.84 7.6 Median 95.0 4.01 7.6
4 97.3 4.01 8.5 StDev 5.1 0.82 1.0
5 97.3 4.22 9.2 SE 2.3 0.37 0.5
Min 86.4 2.93 6.8
Max 97.3 4.84 9.2
PDL PDL
1 86.3 2.44 6.5 n 5 5 5
2 85.1 2.64 6.8 Mean 87.4 2.54 6.9
3 84.2 1.77 6.9 Median 86.3 2.64 6.8
4 94.2 2.76 7.6 StDev 4.0 0.49 0.4
5 87.5 3.09 6.7 SE 1.8 0.22 0.2
Min 84.2 1.77 6.5
Max 94.2 3.09 7.6
TPN TPN
1 53.4 1.80 7.0 n 5 5 5
2 85.5 3.71 9.0 Mean 64.0 1.59 8.4
3 53.2 1.25 9.2 Median 57.7 1.25 8.6
4 57.7 0.66 8.6 StDev 13.9 1.29 0.9
5 70.3 0.51 8.4 SE 6.2 0.58 0.4
Min 53.2 0.51 7.0
Max 85.5 3.71 9.2
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Table 5.3- 3. Summary of Cl-based ANOVA tests for benthic invertebrate community
and supporting environmental endpoints, EEM Data.

. L. Sum of Mean Significant
Endpoint Source of Variation df F p-value
Squares Square at p<0.1?
Benthic Community Endpoints

Total Density  Between Groups (C-1) 410029 1 410029 3.054 0.104 No
N.Tot.m2 Within Groups (Residual: 1745266 13 134251

Total 2155295 14
Total Richness Between Groups (C-1) 28.033 1 28.0333 3.542 0.082 Yes
(R.Tot) Within Groups (Residual:  102.9 13 7.9154

Total 130.93 14
Evenness Between Groups (C-I) 0.008 1 0.008 0.715 0.413 No
(Simp.E.prop) Within Groups (Residual:  0.152 13 0.012

Total 0.160 14
Similarity Between Groups (C-I) 0.094 1 0.094 7.247 0.018 Yes
(Bray.Cur) Within Groups (Residual:  0.169 13 0.013

Total 0.263 14

Supporting Sediment Endpoints

TOC Between Groups (C-I) 8.353 1 8.353 7.583 0.016 Yes
Within Groups (Residual:  14.321 13 1.102
Total 22.674 14

Fines Between Groups (C-I) 2277.3 1 2277.3 29.272  <0.001 Yes
Within Groups (Residual: 1011.4 13 77.8
Total 3288.7 14

Depth Between Groups (C-I) 3.960 1 3.960 5.140 0.041 Yes
Within Groups (Residual:  10.017 13 0.771
Total 13.977 14

Notes: "df" = degrees of freedom; "E" = statistical F ratio; "C-I" = control-impact (or REF-EXP).
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Table 5.3- 4. Summary of Cl-based effect size information for benthic invertebrate
community and supporting environmental endpoints, EEM Data.

Endpoint Area Mean RefSD Obs.ES %ES ES/RefSD Effect?
Benthic Community Endpoints
Total Density  Reference 905 385
N.Tot.m2 Exposure 554 -351 -39% -0.9 No
Total Richness Reference 11.9 3.107
(R.Tot) Exposure 9 -2.9 -24% -0.9 Yes
Evenness Reference 0.404 0.077
(Simp.E.prop) Exposure 0.454 0.05 12% 0.6 No
Similarity Reference 0.412 0.079
(Bray.Cur) Exposure 0.580 0.17 41% 2.1 Yes
Supporting Sediment Endpoints
TOC Reference 3.2 0.9
Exposure 1.6 -1.6 -50% -1.7 Yes
Fines Reference  90.2 5.2
Exposure 64.0 -26.1  -29% -5.0 Yes
Depth Reference 7.4 0.9
Exposure 8.4 11 15% 1.2 Yes

Notes: "Ref SD" = pooled REF standard deviation; "Obs. ES" = observed effect size; "% ES" = 100*(EXP

Mean - REF mean)/REF mean.
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Table 5.3- 5. Summary of Area-based ANOVA tests for benthic invertebrate community

and supporting environmental endpoints, EEM Data.

Endpoint Source of Variation Sum of df Mean F p-value Effect?
Squares Square
Benthic Community Endpoints
Total Richness  Between Groups (Areas) 32.9 2 16.5 2.016 0.176 No
(R.Tot) Within Groups (Residuals) 98.0 12 8.2
Total 130.90 14
Similarity Between Groups (Areas) 0.095 2 0.047 3.380 0.068 Yes
(Bray.Cur) Within Groups (Residuals) 0.168 12 0.014
Total 0.263 14
Supporting Sediment Endpoints
TOC Between Groups (Areas) 12.309 2 6.155 7.126 0.009 Yes
Within Groups (Residuals)  10.364 12 0.864
Total 22.673 14
Fines Between Groups (Areas) 2351.3 2 1175.65 15.050 <0.001 Yes
Within Groups (Residuals)  937.39 12 78.12
Total 3288.7 14
Depth Between Groups (Areas) 5.985 2 2.993 4.494 0.035 Yes
Within Groups (Residuals) 7.992 12 0.666
Total 13.977 14

Notes: "df" = degrees of freedom; "E" = statistical F ratio; "C-I" = control-impact (or REF-EXP); "Effect"

difference among areas (p<0.1).
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Table 5.3- 6. Summary of Area-based effect size information for benthic invertebrate
community and supporting environmental endpoints, EEM Data.

Endpoint Area Mean Ref SD Obs.ES %ES ES/RefSD Effect?
Benthic Community Endpoints

Total Richness  PDL 11.2 2.28

(R.Tot) TPN 9 =22 -20% -1.0 No

Similarity PDL 0.420 0.047

(Bray.Cur) TPN 0.580 0.16  38% 3.4 Yes

Supporting Sediment Endpoints

TOC PDL 2.5 0.5

TPN 1.6 -0.9 -37% -1.9 No
Fines PDL 87.4 4.0

TPN 64.0 -23.4  -27% -5.9 Yes
Depth INUG 7.8 1.0

TPN 8.4 0.6 8% 0.6 No

Notes: "Ref SD" = standard deviation of Ref area tested; "Obs. ES" = observed effect size; "% ES" =
100*(EXP Mean - REF mean)/REF mean; "Effect" = difference between TPN and closest REF area
(p<0.1).
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Table 5.3- 7. Power analysis information and results for benthic invertebrate community endpoints tested using ANOVA.

Minumum
n Confidence Power Minimum EXP nfor CES
Endpoint Obs. ES Ref SD CES (EXP/REF) a B Obs. ES<CES for CES ES and Power
Benthic Community Endpoints

Total Density N.Tot.m2 -351 385 -770 5/10 0.1 0.1 0.88 0.98 620 4
Total Richness (R.Tot) -2.9 3.1073 -6.2146 5/10 0.1 0.1 0.98 0.98 4.77 4
Evenness (Simp.E.prop) 0.05 0.0775 0.155 5/10 0.1 0.1 0.96 0.80 0.183 7
Similarity (Bray.Cur) 0.17 0.0791 0.1582 5/10 0.1 0.1 0.44 0.78 0.193 7

Notes: "Obs. ES" = observed effect size; "CES" = critical effect size (from EEM TGD) = 2 * Ref SD (note that it is shown here with the same change direction as
the Obs. ES); "n" = sample size; "Ref SD" = standard deviation of pooled reference area; "Minimum ES" reported in Obs. ES units, not as multiple of Ref SD;
Minimum sample size (REF n =2 * EXP n).
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Figure 5.3- 2.
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Figure 5.3- 3. Benthic invertebrate community endpoint means and standard errors for pooled reference area and exposure area, EEM
Data.
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Figure 5.3- 4. Benthic invertebrate community supporting environmental endpoint means and standard errors for pooled reference

area and exposure area, EEM Data.
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Figure 5.3- 5. Benthic invertebrate community endpoint means and standard errors for pooled reference areas plotted along with the
EEM-recommended critical effect size (+/-2 SD), EEM Data.
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Figure 5.3- 6. Simulated effect size distributions (in original units of each endpoint) for benthic invertebrate community endpoints
showing the confidence estimates of exceeding the EEM-recommended critical effect size (+/-2 SD), C- ANOVA on EEM Data.
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5.4. Supplementary Analyses

This section presents the results of a number of different statistical analyses conducted to put the
observed differences in EEM benthic invertebrate community endpoints into context (see Figure
5.4-1). This included testing whether the initial conclusions were more broadly applicable (i.e.,
when a data set with more reference areas was used) and testing to discern the causes of the
observed differences.

Most of the supplementary analyses use the CREMP data set, which provides EEM-related
insights over a wider spatial and temporal range. While the EEM and CREMP data sets were
collected using virtually the same methods (e.g., sampling locations, grab type, sieve mesh, etc.),
the one key difference between the data sets is the number of subsample grabs (i.e., CREMP has
two and EEM has three) composited for each of the five stations per sampling area.

This section covers the following components
e Comparability of EEM and CREMP data sets.
e Summary of applicable CREMP data.
e Conduct Cl-based ANOVA with CREMP data.
e Report on before-after-control-impact (BACI) model conducted with CREMP data.

e Assessment of the importance of supporting environmental variables as covariates with
the benthic invertebrate community endpoints using CREMP data.

e Analysis of MC-I design with important supporting environmental variables using
CREMP data.

e Reference condition approach (RCA) using CREMP data.

Each of the above analyses will be presented and discussed in the following sections. The overall
results will be assessed using a weight-of-evidence approach in Section 5.5.

5.4.1. Comparability of 2011 EEM and 2011 CREMP Data Sets

As described above, the main difference between the two data sets is the number of subsample
grabs (i.e., CREMP has two and EEM has three) composited for each of the five stations per
sampling area. In an effort to reduce duplication of monitoring programs at Meadowbank,
methods (e.g., Elliot equation and taxa-area curves) outlined in the EEM TGD (Environment
Canada, 2012) were used to assess the number of subsamples required to adequately characterize
total density and family-level richness. Based on tests of these two variables at four different
locations, the highest subsample estimate was 2.4. However, there were anomalies in one of the
subsamples at the station where the 2.4 result was obtained for total density. Consequently, both
the original study design document and the addendum included recommendations for
maintaining consistency with the CREMP by collecting two subsample grabs per station.
Notwithstanding, the project’s Technical Advisory Panel (TAP) recommended that benthic
invertebrate samples be comprised of three subsamples to be consistent with the default for EEM
and allow for a more comprehensive assessment of the two data sets.

113



While the benefits of having more data (more reference areas and more years) are somewhat
obvious, this section explores whether the two-grab CREMP data set poses any constraints to
detecting statistical differences between reference and exposure areas. The main concern would
be whether the two-grab samples inflate estimates of within-area variability (i.e., due to
insufficient characterization) relative to the EEM data, thus reducing statistical power.

Side-by-side EEM (all data = TPN, PDL, INUG in 2011) vs. CREMP (subset of data to include
only TPN, PDL, INUG in 2011) raw data (by area; Figure 5.4-2) and means and standard errors
for each benthic invertebrate community endpoint (except for Simpson’s Evenness, which is not
calculated in the CREMP) are shown by pooled reference area and exposure area in Figure 5.4-
3. Given the concerns highlighted above regarding statistical power, power analysis (see text box
in Section 5.3.4) was used to compare the two data sets (Table 5.4-1). In two of three cases, the
minimum detectable effect size was actually smaller (i.e., better) for the CREMP data set. Power
to detect the +/- 2 SD CES was somewhat lower for the CREMP data set for the Similarity
Index, but that result was mainly due to a smaller reference area standard deviation (and hence a
smaller SD-based CES). The CREMP and EEM results are very similar and there is no reason to
believe that using the CREMP data would limit our ability to make defensible inferences
regarding potential differences between reference and exposure areas. Over and above the
obvious cost savings in terms of laboratory and statistical analyses, the more extensive (spatially
and temporally) CREMP data set will ultimately help make better inferences regarding potential
effluent-related effects to the benthic invertebrate community.

5.4.2. Summary of CREMP Data

The CREMP has been conducted at Meadowbank since 2006. The first two years of monitoring
were conducted prior to any major development activity at the site, thus representing baseline
conditions. For the CREMP, tracking spatial and temporal differences related to mining activities
relied on categorizing sampling areas using two factors:

e Type — this concept relates to an area’s spatial proximity to the planned mine
development, whether built or not; categories include near-field, mid-field, far-field, and
reference (see text for more details).

e Status — this concept has two levels: control (not exposed to mine-related activity) or
impact (exposed to mine-related activity). The term “impact” is taken from the BACI
statistical study design approach and does not mean that an actual impact has taken place;
rather, it designates a time period when potential mine-related impacts may occur for an
area.

The construction phase of the project started in 2008 and the operations phase in 2010. Discharge
of dewatering effluent started in spring 2009. Table 5.4-2 provides a temporal look at the status
of the CREMP monitoring areas (excluding those in Baker Lake). Based on their continued
“control” status, the following CREMP areas are considered suitable reference areas for the TPN
exposure area (see Figure 3.3-7 for a map of these sampling areas):

e INUG and PDL (these are the EEM reference areas)
e South Basin of Third Portage Lake (TPS)
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e Tehek Lake Far-field (TEFF)

Simpson’s evenness is not calculated in the CREMP (and there was no statistically significant
difference for this endpoint in the EEM data), so the focus of subsequent analyses is on total
density, total richness and similarity index. Monitoring results for the benthic invertebrate
community endpoints are presented in Figure 5.4-4 (raw results) and Figure 5.4-5 (area means
and standard error). Monitoring results for the supporting environmental endpoints are presented
in Figure 5.4-6 (raw results) and Figure 5.4-7 (area means and standard error). The figures show
a vertical line at TPN representing the dividing line'"> when the area changed from “control” to
“impact” status.

5.4.3. Cl-based ANOVA - 2011 CREMP Data

The statistical analyses of the MC-I EEM data were conducted following a hierarchical approach
(see Section 2.2 for rationale). In this section, the CI-based (i.e., pooled reference area) approach
is conducted using the 2011 CREMP data comprised of the same areas used in the EEM study
(TPN, PDL and INUG), but with two additional reference areas (TPS and TEFF).

The general procedures were the same as those reported in Section 5.3.3. Plots of the data by
sampling area are shown in Figures 5.4-3 through 5.4-6; plots of pooled reference area vs.
exposure area for the benthic invertebrate community endpoints (except Evenness) are shown in
Figure 5.4-8.

Results from the Cl-based ANOVA of the CREMP data are provided in Tables 5.4-3 and 5.4-4.
Key findings were:

1) No significant differences were detected between pooled reference area and the TPN
exposure area for any benthic invertebrate community endpoint.

2) All observed effect sizes for benthic invertebrate community endpoints were within 1
standard deviation of the pooled reference area mean (i.e., below the EEM-recommended
CES).

3) Significant differences were observed for Fines and Depth.

The lack of significant differences in these results suggest that the differences detected in the
EEM ClI-based ANOVA analyses are sensitive to which references areas are used in the CI
comparison. This highlights the challenges of making meaningful inferences regarding potential
mine-related effects without a broader understanding of natural variability in unimpaired areas.

" Note that the dividing line is shown between 2008 and 2009, while dewatering discharges to TPN started in spring
2009. The reason for this is that benthic invertebrate community samples are collected in August each year.
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5.4.4. CREMP Before-After-Control-Impact (BACI) Model

CREMP monitoring has been conducted since 2006 at a number of lakes surrounding the
Meadowbank Mine. As such, it includes pre-development baseline data and thus provides
context regarding spatial and temporal variability in the benthic community. The CREMP data
set was used as part of the TSS Effects Assessment Study (Azimuth, 2012b) that was initiated in
response to concerns regarding short-term and long-term adverse effects related to sediment
releases during dike construction. In addition, the TSS EAS study also included a BACI analysis
of the TPN benthic invertebrate community to provide insights into the potential for adverse
effects related to TSS in dewatering effluent. This section reports on the results of that study at a
fairly high level; details are available in the report (Azimuth, 2012b).

The BACI model was run as a mixed effects model using the Imer package in R. Model structure
was as follows:

Imer (y ~ Area + Year + Effect + (1|Area:Year))

For a mixed-effects BACI model with Year and Effect as fixed effects and Area-Year as the
random effect, overall significance of the Effect term would be tested by defining the appropriate
F ratio as MS[Effect]/MS[Area*Year]. This is consistent with the discussion in Section 2.2.

The BACI model focused on single-year and multi-year effects to benthos at four key “impact”
(i.e., exposed to mine-related activities) locations compared to spatial-temporal controls (i.e.,
area-year combinations not exposed to mine-related activities). The results reported for TPN in
the 2011 TSS EAS (Azimuth, 2012b) were as follows:

“TPN (2009, 2010, 2011 and 2009-2011) — ... this area was potentially
exposed to elevated TSS during dewatering of the NW arm of Second
Portage Lake starting in March 2009. During dewatering, AEM was
required to discharge water that was lower than TSS thresholds to
minimize the potential for adverse effects in Third Portage Lake north
basin. Based on CREMP water quality (Azimuth, 2010a; 2011b; 2012a)
and Bay-Goose dike construction monitoring (Azimuth, 2010b), TSS
values in the north basin were very low (< 1 mg/L), suggesting that
adverse effects to the benthic community would be unlikely. This was
confirmed by the CREMP benthos results, which had no significant
adverse effects. The only significant or marginal changes observed were
increases for richness (2010; Table 3-8) and Simpson’s Diversity (2009-
2011; Table 3-10).”

Results for the short-term (2011 only) and long-term (2009-2011) are presented in Tables 5.4-5
and 5.4-6, respectively. The large size of the 95% confidence intervals of the effect size
estimates reflect the high degree of natural variability in this system.

Box plots showing how the various effect terms compared to the spatial-temporal controls and
other impacts tested (not discussed further herein) are presented in Figures 5.4-9 and 5.4-10.
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Using the more appropriate BACI model, there were no statistically significant adverse effects
found for the primary benthic invertebrate community endpoints. Note that there was an increase
in total richness in 2010, but it is hard to imagine that being considered as a difference relevant
to EEM.

5.4.5. Influence of Supporting Environmental Variables — CREMP Data

Sampling of supporting environmental variables in the CREMP has evolved over time. While
depth measurements have always been taken at each station, the program started out with a
single composite sample for sediment quality (i.e., chemistry, TOC and grain size). In 2009, the
program was expanded to three replicate samples for sediment quality, taken synoptically with
the first three benthic invertebrate community stations. In 2011, the program was expanded again
to collect sediment quality synoptically at all five benthic invertebrate community stations.
Consequently, there is a much larger data set for Depth than there is for TOC or Fines.

The following approach was used to assess the influence of supporting environmental variables
on benthic invertebrate community endpoints using the CREMP data (i.e., the subset of the data
described in Section 5.4.2):

1) Benthic endpoints were plotted against each supporting environmental variable (2011
data for TPN was highlighted with large points).

2) Linear regression was used to test the strength of the relationship; significant
relationships (p<0.1) were plotted on the graphs.

3) Influential outliers were removed and the regression analyses repeated; significant
relationships were plotted.

The results are tabulated in Table 5.4-7 (all benthic endpoints) and shown in Figure 5.4-11
(Total Density), Figure 5.4-12 (Total Richness) and Figure 5.4-13 (Similarity Index). After
removal of highly influential outliers (see data on plots), the results show statistically significant
relationships with TOC and Fines. For Total Density and Total Richness, the relationships with
TOC were quite strong and explained 24% (in both cases) of the variability in the data. These
results show that TOC and Fines should be considered when testing for potential mine-related
differences between reference and exposure areas.

5.4.6. C-l Testing with Environmental Covariates — CREMP Data

The preceding section highlighted the importance of environmental variables in explaining
patterns in benthic invertebrate community endpoints. Given the confounding environmental
gradients seen in some of the CI ANOVA analyses, it is important to try to account for
environmental covariates when testing for CI differences. Consequently, the 2009 to 2011
CREMP data set (i.e., with four reference areas: INUG, PDL, TPS, TEFF; and the TPN exposure
area) was used in a linear modeling framework with the following variables:

e Response variables —benthic invertebrate community endpoints (i.e., total density, total
richness and similarity index)
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e Environmental covariates — based on the preceding section, this effort focuses on TOC
and fines.

e Cofactors — Year (as a fixed effect testing for inter-year differences among areas) and CI
(as a fixed effect testing for differences potentially related to effluent discharge) were
used.

Model alternatives using these variables include linear regression and multiple linear regression
with and without interactions (i.e., analogous to ANCOVA). The various models were examined
for each response variable using the “stepAIC” function from the MASS package for R. This
function uses Akaike’s information criterion (AIC) to decide the best (lowest AIC) model.
Results are as follows by response variable:

e Total density — the best model explaining patterns in total density contained TOC and
Year only (combining to explain 33% of the variability). Neither Fines nor CI (by itself
explaining <1% of the variability) contributed sufficiently to be included.

e Total richness — the best model explaining patterns in total richness contained TOC and
Year only (combining to explain 30% of the variability). Neither Fines nor CI (by itself
explaining virtually 0% of the variability) contributed sufficiently to be included.

e Similarity index — the best model explaining patterns in similarity index contained Fines
only (explaining 11% of the variability).

In summary, after accounting for natural variation in TOC and Fines, the factor CI (which would
indicate differences potentially related to effluent discharge) does not explain results for the
benthic invertebrate community. The lack of a statistically significant relationship between any
of the response variables and CI suggests that the differences seen in the EEM data set are likely
to be due to the differences in physical environmental variables.

5.4.7. Reference Condition Approach — CREMP Data

The fundamental premise of RCA is that a suitably large set of existing data can be used to
characterize unimpaired conditions in terms of a variety of biological attributes. As described in
the EEM TGD, some applications rely on using a database of biological and environmental
endpoints that allows development of predictive models (i.e., predicting biological attributes
based on environmental variables). Given that the CREMP study design attempts to reduce the
influence of environmental factors (e.g., by targeting depositional habitat within a narrow depth
range), habitat-based predictive models aren’t necessary to apply the RCA at Meadowbank.

The following steps were taken to conduct the RCA analysis:

1) All CREMP area-year combinations representing unimpacted conditions (i.e., all
combinations with “impact” status in Table 5.4-2 were excluded) were compiled to
represent the reference condition (n = 27).

2) TPN data from 2009 through 2011 were used to represent the exposure area (n = 3).

3) Means were calculated for each of eight biological attribute variables (density and
richness of the major taxa groups at Meadowbank: insects, mollusks, oligochaetes, and
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“other” [e.g., flatworms, mites, fairy shrimp] taxa) using the replication stations for each
area-year combination.

4) As described in EEM TGD (Chapter 4.4.3), non-metric multidimensional scaling
(nMDS) was used to reduce the dimensionality of the multivariate data set to two main
axes (i.e., each area-year combination gets a score on each axis, thus providing its relative
location in XY space).

5) Reference area-year XY scores were plotted on an ordination biplot along with 90%, 95%
and 99% probability ellipses (i.e., each representing the probability that reference area-
year combinations lie within the ellipse).

6) Exposure area-year XY scores were then plotted on the biplot to determine where they
were situated in relation to the probability ellipses.

RCA results are presented in Figure 5.4-14 and show that all three TPN exposure area-year
combinations fall within the 90% probability ellipse. According to the EEM TGD, Reynoldson et
al. (1985, as cited in Environment Canada, 2012) concluded that sites located in ordination space
within the 90% probability ellipse would be considered as equivalent to reference and therefore
unstressed. Thus, the RCA results suggest that no TPN exposure area-year combinations would
be considered different from unimpaired conditions.
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Table 5.4- 1. Comparability of EEM and CREMP benthic community data sets using power analysis.

Minumum
n Power Minimum EXP n for CES
Endpoint Program  Obs. ES Ref SD CES (EXP/REF) a B forCES ES and Power
Benthic Community Endpoints

Total Density log10(N.Tot.m2) EEM -351 385 -770 5/10 0.1 0.1 0.98 620 4
CREMP -415 471 -942 5/10 0.1 0.1 0.99 715 4
Total Richness (R.Tot) EEM -2.9 3.11 -6.2 5/10 0.1 0.1 0.98 4.77 4
CREMP -2 2.75 -5.5 5/10 0.1 0.1 0.98 4.36 4
Similarity (Bray.Cur) EEM 0.17 0.0791 0.158 5/10 0.1 01 0.78 0.193 7
CREMP 0.16 0.0579 0.116 5/10 0.1 0.1 057 0.187 13

Notes: "Obs. ES" = observed effect size, reported in log10 units for N.Tot.m2; "CES" = critical effect size (from EEM TGD) = 2 * Ref SD (reported
here in the same direction as the Obs.ES); "n" = sample size; "Ref SD" = standard deviation of pooled reference area; "Minimum ES" reported in

Obs. ES units, not as multiple of Ref SD; Minimum sample size (REF n =2 * EXP n).
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Table 5.4- 2. Status of all CREMP sampling areas since the beginning of monitoring.

Meadowbank Sampling Areas Baker Lake Areas

Year
2006
2007
2008
2009
2010
2011

Notes:
Area designations: C = Control; | = Impact; REF = reference; NF = near-field; MF = mid-field;
FF = far-field; Blank denotes that the area was not part of the monitoring program that year.

Meadowbank Sampling Area abbreviations: INUG = Inuggugayualik Lake; PDL = Pipedream Lake; TPN = Third Portage North; SP = Second
Portage Lake; TPE = Third Portage East; WAL = Wally Lake; TPS = Third Portage South; TE = Tehek Lake; TEFF = Tehek Lake Far Field.
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Table 5.4- 3. Summary of Cl-based ANOVA tests for benthic invertebrate community

and supporting environmental endpoints, CREMP Data.

. . Sum of Mean
Endpoint Source of Variation F p-value Effect?
Squares Square
Benthic Community Endpoints
Total Density  Between Groups (C-1) 578923 1 578923 2.600 0.121 No
N.Tot.m2 Within Groups (Residual. 5121448 23 222672
Total 5700371 24
Total Richness Between Groups (C-I) 6.8 1 7 1.035 0.320 No
(R.Tot) Within Groups (Residual.  150.2 23 7
Total 157.0 24
Similarity Between Groups (C-I) 0.016 1 0 0.936 0.343 No
(Bray.Cur) Within Groups (Residual.  0.390 23 0
Total 0.406 24
Supporting Sediment Endpoints
TOC Between Groups (C-I) 7.37 1 7.4 6.791 0.016 No
Within Groups (Residual.  24.95 23 1.1
Total 32.31 24
Fines Between Groups (C-I) 2127 1 2127 12.803 0.002 Yes
Within Groups (Residual. 3821 23 166
Total 5948 24
Depth Between Groups (C-I) 4.8 1 4.8 8.063 0.009 Yes
Within Groups (Residual ~ 13.7 23 0.6
Total 18.5 24

Notes: "df" = degrees of freedom; "E" = statistical F ratio; "C-1" = control-impact (or REF-EXP); "Effect"
significant (p<0.1) difference between pooled REF and EXP.
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Table 5.4- 4. Summary of Cl-based effect size information for benthic invertebrate
community and supporting environmental endpoints, CREMP Data.

Endpoint Area Mean RefSD Obs.ES %ES ES/RefSD Effect?
Benthic Community Endpoints

Total Density  Reference 945 502

N.Tot.m2 Exposure 565 -380  -40% -0.8 No
Total Richness Reference 9.3 2.64

(R.Tot) Exposure 8 -1.3 -14% -0.5 No
Similarity Reference 0.497 0.117

(Bray.Cur) Exposure 0.560 0.06 13% 0.5 No

Supporting Sediment Endpoints

TOC Reference 2.9 1.0

Exposure 1.6 -1.4 -46% -1.4 No
Fines Reference 87.0 12.7

Exposure 64.0 -23.0  -26% -1.8 Yes
Depth Reference 7.3 0.8

Exposure 8.4 11 15% 1.5 Yes

Notes: "Ref SD" = pooled REF standard deviation; "Obs. ES" = observed effect size; "% ES" = 100*(EXP
Mean - REF mean)/REF mean; "Effect" = significant (p<0.1) difference between pooled REF and EXP.

123



Table 5.4- 5. Results of statistical analyses of benthic invertebrate community
descriptors for the 2011 CREMP data set; short-term effect.

Total Taxa Simpon's  Bray Curtis
Abundance Richness Diversity Distance
(# taxa/
(#/mz) sample) (unitless)5 (unitless)5
Data Transformation® Log10 None None None
Advanced Transformation® Log10(x-10) NA NA NA
Tests relative to controls
C-SP2011 Differences? No Marginal No No
p-value 0.78 0.14 0.17 0.46
"No Effect" Mean® 647 7.1 0.72 0.63
Effect Size -85 3.1 0.08 0.18
95% Upper CI* -458 -1.2 -0.04 -0.23
95% Lower CI* 1068 7.5 0.21 1.01
C-TE2011 Differences? No No No No
p-value 0.87 0.89 0.29 0.95
"No Effect" Mean 791 6.5 0.66 0.60
Effect Size -68 -0.3 0.07 -0.01
95% Upper CI* -559 -4.9 -0.07 -0.33
95% Lower CI* 1516 4.3 0.20 0.68
C-TPE2011 Differences? No No No No
p-value 0.42 0.87 0.62 0.41
"No Effect" Mean 2357 9.7 0.72 0.77
Effect Size -774 -0.3 0.03 -0.19
95% Upper a’ -1803 -4.4 -0.09 -0.49
95% Lower CI* 2205 3.8 0.15 0.44
C-TPN2011 Differences? No No Marginal No
p-value 0.38 0.52 0.09 0.48
"No Effect" Mean 779 6.7 0.72 0.69
Effect Size -282 1.3 0.10 -0.15
95% Upper CI* -608 -3.0 -0.02 -0.44
95% Lower CI* 703 5.5 0.23 0.46

Notes:
1. Initial transformation options discussed in Section 2.
2. Advanced transformations determined using Box-Cox method (Venables &
Ripley 2002).
3. "No Effect" Mean estimated by not including the Effect coefficient when
estimating Area-Year mean.
4. Confidence intervals estimated using 2 * Std. Error of Effect Size estimate.
5. Model assumptions not met, see text for details.
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Table 5.4- 6. Results of statistical analyses of benthic invertebrate community
descriptors for the 2006 to 2011 CREMP data set; long-term effect.

Total Taxa Simpon's  Bray Curtis
Abundance Richness Diversity Distance
(# taxa/
(#/mz) sample) (unitless)5 (unitless)5
Data Transformation® Logl0 None None Logl10
Advanced Transformation’ Log10(x+50) NA NA NA
Tests relative to controls
C-SP'08-'11 Differences? Marginal No Marginal No
p-value 0.10 0.61 0.10 0.87
"No Effect" Mean® 836 8.05 0.71 0.60
Effect Size -379 -0.8 0.07 0.02
95% Upper a’ -625 -4.3 -0.01 -0.17
95% Lower CI* 101 2.6 0.15 0.29
C-TE'08-'11 Differences? No No Marginal No
p-value 0.29 1.00 0.07 0.89
"No Effect" Mean® 1018 7.41 0.65 0.60
Effect Size -335 -0.01 0.08 0.01
95% Upper CI* -710 -3.70 -0.01 -0.18
95% Lower CI* 432 3.68 0.17 0.30
C-TPE'09-'11 Differences? Yes No Yes No
p-value 0.02 0.97 0.02 0.11
"No Effect" Mean® 2866 10.02 0.70 0.70
Effect Size -1484 -0.06 0.10 -0.16
95% Upper CI* -2139 -3.20 0.02 -0.32
95% Lower CI* -277 3.09 0.17 0.05
C-TPN'09-'11 Differences? No No Yes No
p-value 0.67 0.24 0.01 0.33
"No Effect" Mean’ 963 7.08 0.69 0.63
Effect Size -130 1.96 0.11 -0.10
95% Upper CI* -556 -1.43 0.03 -0.26
95% Lower CI* 692 5.34 0.19 0.13
Notes:

1. Initial transformation options discussed in Section 2.

2. Advanced transformations determined using Box-Cox method (Venables &

Ripley 2002).

3. "No Effect" Mean estimated by not including the Effect coefficient when

estimating Area-Year mean.

4. Confidence intervals estimated using 2 * Std. Error of Effect Size estimate.
5. Model assumptions not met, see text for details.
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Table 5.4- 7. Linear regression results testing for relationships between benthic invertebrate community endpoints and supporting

environmental variables, CREMP Data.

Independent

Data Dependent Variable Variable slope intercept p significant adj. R? Figure #
CREMP - all Log10(N.Tot.m2) Depth.m 111 0.033 2.74 0.122 no 0.01 5.4-11
CREMP - out Log10(N.Tot.m2) Depth.m 105 0.017 2.85 0.41 no 0.00 5.4-11
CREMP - all Log10(N.Tot.m2) TOC 56 0.096 2.72 0.001 yes 0.17 5.4-11
CREMP - out Log10(N.Tot.m2) TOC 53 0.111 2.65 <0.001 yes 0.24 5.4-11
CREMP - all Log10(N.Tot.m2) Fines 54 0.005 2.55 0.05 yes 0.05 5.4-11
CREMP - all R.Tot Depth.m 111 0.39 6.9 0.079 yes 0.02 5.4-12
CREMP - out R.Tot Depth.m 108 0.34 7.24 0.19 no 0.01 5.4-12
CREMP - all R.Tot TOC 56 1.17 6.43 <0.001 yes 0.24 5.4-12
CREMP - all R.Tot Fines 56 0.076 3.43 0.005 yes 0.12 5.4-12
CREMP - out R.Tot Fines 50 0.013 8.29 0.56 no 0.00 5.4-12
CREMP - all Bray.Cur Depth.m 111 0.12 0.44 0.3 no 0.00 5.4-13
CREMP - out Bray.Cur Depth.m 108 0.016 0.4 0.23 no 0.00 5.4-13
CREMP - all Bray.Cur TOC 56 -0.022 0.58 0.011 no 0.02 5.4-13
CREMP - all Bray.Cur Fines 56 -0.004 0.81 0.03 yes 0.16 5.4-13

Notes: significance based on p<0.1; "out" = with outliers removed; N.Tot.m2 = total density (#/mz); R.Tot = taxa richness; Bray.Cur = Bray Curtis Index; Depth.m =
depth (m); TOC = total organic carbon; Fines = clay + silt (%).
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Figure 5.4- 1. Schematic of data analysis for benthic invertebrate community endpoints showing supplemental analyses.
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Figure 5.4- 2. Benthic invertebrate community endpoint results by area and program (CREMP, EEM).
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Figure 5.4- 3. Benthic invertebrate community endpoint means and standard errors for pooled reference area and exposure area by
program (CREMP, EEM).
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Figure 5.4- 6. Benthic invertebrate community supporting environmental endpoint results by year (dashed line connects annual

means) and sampling area, CREMP Data.
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Figure 5.4- 8. Benthic invertebrate community endpoint means and standard errors by pooled reference area and exposure area, 2011
CREMP Data.
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Figure 5.4- 9. Boxplots of benthic community metrics by short-term effect grouping for
the CREMP BACI Model.
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Figure 5.4- 10. Boxplots of benthic community metrics by long-term effect grouping for
the CREMP BACI Model.
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Figure 5.4- 11. Relationships (significant regressions shown in blue) between Total
Density and Depth, TOC and Fines, CREMP Data.
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Figure 5.4- 12. Relationships (significant regressions shown in blue) between Total
Richness and Depth, TOC and Fines, CREMP Data.
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Figure 5.4- 13. Relationships (significant regressions shown in blue) between Similarity
Index (Bray.Cur) and Depth, TOC and Fines, CREMP Data.
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Figure 5.4- 14. Reference condition approach (RCA) results comparing TPN exposure area-year combinations to all CREMP control
area-year combinations based on multivariate analysis of density and richness by major taxa group, CREMP Data.
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5.5. Weight-of-Evidence Assessment

A weight-of-evidence framework was used to evaluate the extensive analyses conducted in
support of this EEM study. The goal of this approach was to critically evaluate the existing data
to determine the most likely cause of the observed differences in benthic invertebrate community
metrics described in Section 5.3.3 (Figure 5.5-1). The weight-of-evidence approach included the
following:

e Analysis name — included to clearly differentiate between subtly different statistical
analyses that provide complementary insights.

e Data set description — describes the program (EEM vs CREMP), years and areas
included in the analysis.

o Effect definition — describes the specific comparisons being made in the analysis and the
critical p-value defining an effect.

e Significant differences in benthic invertebrate community endpoints — this column
generally provides a synopsis of the actual results, with one or more of: (1) a “SS” or
“NS” indicating whether a difference was statistically significant, (2) the direction of
response relative to reference (i.e., < or >) and (3) the rough magnitude of response
relative to the respective CES (i.e., <, =, >). Other information may also be included as
appropriate for the analysis (e.g., relationships with supporting environmental variables
described as low, moderate or strong). Shaded cells highlight cases where statistically
significant differences were observed.

e Notes on Supporting Environmental Endpoints — similar to above.

e Comments regarding interpretation — this column provides a narrative regarding key
constraints or uncertainties that should be considered when interpreting the overall
results.

The weight-of-evidence is presented in Table 5.5-1. While significant differences in benthic
invertebrate community endpoints were found between reference and exposure areas using the
EEM 2011 data, the available evidence from the CREMP data set indicates that the cause of
those differences was a confounding gradient in TOC or Fines.
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These finding are also consistent with known temporal patterns in effluent exposure (Figure 5.5-
2). Despite the highest TSS loading occurring in spring 2010, there was no apparent adverse
response by the benthic invertebrate community in August 2010. Effluent TSS loadings had been
reduced for nearly a year by the time the observed differences occurred. During that same period
(i.e., low effluent TSS loadings), however, measured amounts of Fines and TOC were noticeably
lower relative to samples from previous years (with assumed cause to be spatial heterogeneity
rather than temporal changes'®). While the benthic invertebrate sampling programs target fine
sediments, it is not uncommon to encounter areas with coarser substrates in all the study lakes.
Consequently, the most likely explanation of the lower TOC and Fines is that such an area was
sampled at TPN in 2011.

Finally, these findings are also consistent with those of a long-term study (TSS Effects
Assessment Study) looking at the potential effects of TSS releases during dike construction
(Azimuth, 2012b). In that study, despite seeing high TSS concentrations in the receiving
environment (e.g., extensive areas >10 to 15 mg/L and localized areas near the construction zone
in the hundreds of mg/L), adverse effects to the benthic community appeared limited to the areas
closest to the dike construction zone. Even then, the expected patterns of response and
subsequent recovery were often clouded by natural variability. Based on the TSS EAS results, it
is unlikely that the receiving environment TSS concentrations measured to date would result in a
“signal” (i.e., response) that can be detected above the “noise” of natural variability.

' There are a number of reasons why we would expect the differences observed in TOC and Fines to be natural
rather than associated with the dewatering effluent: (1) the particulates in the dewatering effluent are expected to be
within the range included in the Fines (i.e., silt and clay fractions). Heavier material would be expected to settle in
the treatment plant or very close to the final discharge point; (2) the TPN sampling stations were all much closer to
each other than they were to the final discharge point (i.e., in the 8 to 10 m depth range shown in Figure 3.3-7).
Thus, we would not expect to see the magnitude of change observed in Fines and TOC based on effluent exposure.
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Table 5.5- 1. Weight-of-evidence summary for benthic invertebrate community statistical analyses.

Differences in Benthic Invertebrate Community Endpoints Notes on Supporting Environmental Endpoints
. A . . . Simpson's  Similarity . .
Analysis Data Set Description Effect Definition Total Density  Total Richness Evenness Index TOC FINES DEPTH Comments Regarding Interpretation
EEM Cl-Based ANOVA 2011 EEM Data; Pooled Reference Exposure mean different than NS SS NS SS SS SS SS The pooled Cl differences observed are confounded by the
(Section 5.3.3) (PDL/INUG) Areas and TPN Exposure  pooled reference mean REF>EXP REF>EXP EXP>REF EXP>REF REF>EXP REF>EXP EXP>REF gradientin all three supporting variables. However, the data set to
too small to accurately characterize the importance of the
Area. (p<0'1)' <CES <CES <CES >CES environmental variables in explaining the observed benthic
community differences.
EEM Area-Based 2011 EEM Data; Pooled Reference Exposure mean NS NS NS SS NS SS NS The Area-based ANOVA requires TPN to be different from both
ANOVA (PDL/INUG) Areas and TPN Exposure  independently different than REF>EXP REF>EXP EXP>REF EXP>REF REF>EXP REF>EXP EXP>REF reference areas. While this is a more stringent definition of
. "effect", limited inferences can be made about the observed
(Section 5.3.3) Area. both reference means <CES <CES <CES >CES difference in the Similarity Index due to the confounding
(p<0.12). environmental gradient.
CREMP Cl-Based 2011 CREMP Data; Pooled Reference Exposure mean different than NS NS - NS NS SS SS This data set contains a more extensive set of reference areas. No
ANOVA (PDL/INUG + TPS/TEFF) Areas and TPN pooled reference mean REF>EXP REF>EXP EXP>REF REF>EXP REF>EXP EXP>REF Cl differences were seen in this analysis. Differences were seen in
i Fines and Depth, afterdifference in the Similarity Index due to
(Section 5.4.3) Exposure Area. (p<0.1). <CES <CES <CES the confounding environmental gradient.
CREMP BACI MODEL 2006 - 2011 CREMP Data; Looked for  Significant differences in the NS NS -- NS -- - - The BACI model does a better job of taking natural variabilityin
(Section 5.4.4) adverse effects to benthos related to B-A and C-l interaction term control area-year combinations into consideration. However, it did

not considerrelationships with environmental variables.

dewatering discharges to TPN since (p<0.1). Simpson's diversity was significantly higherat TPN for both the

2009. short-term and long-term effects.
CREMP Environmental 2009 - 2011 CREMP Data; Looked for  Not Applicable. Moderate Moderate -- Moderate Moderate Moderate No These stronger relationships explain up to 24% of the variability in
Covariates relationships between benthic relationship with  relationship relationship  relationships with relationships relationships ~ tot2! densityand total richness, and up to 16% in the Bray Curtis
) R . . . X . X . X X X similarityindex. These results warrant closer attention.
(Section 5.4.5) endpoints and environmental TOC Weak with with TOC with Fines density and with density  with benthic
variables across the five areas. Fines richness and richness endpoints
CREMP Analyses with 2009 - 2011 CREMP Data; Tested for CI Significant "effect" factor NS NS -- NS TOC gradient was Fines was -- Cl differences were not significant for any benthicinvertebrate
Environmental differences using multiple regression (p<0.1) after relationships Best model with  Best model Best model most important important community endpoint afterincluding an enviromental covariate
) . . . . . . . X X X . K (TOCor Fines). "Year" was also important, suggesting that certain
Covariates models with environmental variables with environmental variables TOCand Year; CI with TOCand with Fines; Cl componentin response patterns may be due to regional climate trends.
(Section 5.4.6) as covariates. is taken into account. not important Year; Cl not not model
CREMP Reference 2006 - 2011 CREMP Data; All control Comparison of impact area- NS NS NS NS - - -- Control area-yr combinations since 2006 were used to construct a
Condition Approach  area-yrs used to establish reference, yrs to reference envelope TPN<90% TPN<90% TPN<90%  TPN<90% multivariate characterization of reference conditions atthe
. . babili Il Meadowbank site. TPN-09, TPN-10 and TPN-11 were all situated
(RCA) then test TPN yrs since 2009. (90 o probability e |pse). inside the 90% probability ellipse, suggesting that their benthic
(Section 5.4.7) community endpoints were within the range of natural conditions.

Notes: "Yes" or "No" refers to statistically significant differences detected; "REF" or "EXP" refer to reference or exposure areas; "CES" = critical effect size (+/- 2 SD); Shading = statistically significant difference in endpoint between C-I.
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Figure 5.5- 1. Schematic of data analysis for benthic invertebrate community endpoints showing weight-of-evidence.
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Figure 5.5- 2. Temporal patterns in effluent (TSS loading), receiving environment
(TSS, Fines, TOC, Depth) variables. and biological response variables (total density,

total richness).
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6. CONCLUSIONS FROM BIOLOGICAL MONITORING

6.1. Fish Survey

Details of the data assessment results for the fish survey were presented in Section 4.3. A

summary of the results by target endpoint is presented in Table 6.1-1. No significant differences
were identified for any endpoint (see Section 4.3.6 for details) and confidence in the results for
each endpoint was high (see Section 4.2 [data quality] and Section 4.3.7 [statistical confidence

and power assessment] for details).

These results are consistent with the receiving environment water quality results presented in

Section 3.3.

Table 6.1- 1. Summary of lake trout data assessment results by target endpoint.

Non-lethal Endpoints = Recommended

Endpoint Confidence
pol Effect Indicator for Meadowbank Fish  Statistical Effect? . !
Type in Result?
Survey Procedures
Growth Size-at-age (body .
. . ANCOVA No High
(Energy Use) weight against age)
Condition Body weight against .
e ANCOVA No High
g (Energy Storage) length
a Age frequenc Kolmogorov-
Survival g . q. y . & No High
distribution Smirnov
Length f Kol -
éng. .requency o.mogorov No High
distribution Smirnov
[=T+]
£
= Size-at- [ th
S (Energy Use) ize-at-age (leng ANCOVA No High
a against age)
[7,]

Notes: Effect based on statistical significance (see Section 4.3.6); Confidence in result based on a

combination of data quality (see Section 4.2) and statistical confidence/power assessment (see Section

4.3.7).
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6.2. Benthic Invertebrate Community Survey

Details of the data assessment results for the benthic invertebrate community survey were
presented in Sections 5.3 and 5.4. A weight-of-evidence approach was used to integrate the
various studies to evaluate the likelihood of effluent-related effects to the benthic invertebrate
community (Section 5.5). A simplified summary of the results by target endpoint is presented in
Table 6.2-1. After accounting for relationships with environmental variables (i.e., TOC or
Fines), there were no significant differences were identified for any endpoint (see Section 5.4.6
for details).

Overall, confidence in these conclusions is high. As examined in Section 5.3.4, the study had
high power to detect the CES for total density and total richness, and had moderate power (1-3 =
~0.8) for evenness and the similarity index. In addition, study data quality objectives were also
met (Section 5.2).

The conclusion for all benthic invertebrate community endpoints was that there were no effluent-
related effects at TPN. These results are consistent with the receiving environment water quality
results presented in Section 3.3.

Table 6.2- 1. Summary of benthic invertebrate community data assessment results by
target endpoint.

Differences between
Reference and
Exposure Areas after

Differences Accounting for
between Relationship with Relationship with
Reference and Environmental Environmental Confidence
Endpoint Exposure Areas?”’ Variables?” Variables?® in result?*
Benthic Community Endpoints
Total Density Yes .
No . No High
(N.Tot.m2) (TOC and Fines)
Total Richness Yes .
Yes No High
(R.Tot) (TOC)
Evenness Not Applicable
_ No PP No High
(Simp.E.prop) (see text)
Similarity Index Yes .
Yes . No High
(Bray.Cur) (Fines)

Notes: % Section 5.3.3; 2 Section 5.4.5; 2 Section 5.4.6; ¢ Sections 5.2 and 5.3.4.
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7.  SUBSEQUENT BIOLOGICAL MONITORING

As per Division 2, Part 2 of Schedule 5 of the Metal Mining Effluent Regulations, the following
timing is stipulated for the second cycle of biological monitoring studies:

e Cycle Two Study Design — needs to be submitted at least six months prior before
undertaking the biological monitoring study (target December 2013).

e Cycle Two Biological Monitoring Study — no stipulated timeline, but needs to be

completed to allow sufficient time for analysis, interpretation and reporting (target
August 2014).

e Cycle Two Interpretative Report — submission by July 1, 2015 (i.e., no later than 36
months after the submission of this interpretative report).

7.1. Fish Survey

Based on the results presented herein, we recommend the following considerations for the fish
survey component of the Cycle 2 Study Design:

Focus on non-lethal sampling of lake trout only.

As discussed in Sections 2.3 and 4.3, efforts to catch round whitefish and Arctic char to support
a lethal study were far from successful this past year. In addition to the relatively low abundance
of these species compared to lake trout, it is common in Arctic lakes for mature fish to take one
or more years off between spawning events to “rest” (as discussed in Section 4.3.1. The
implication of this is that even more fish need to be caught (and likely sacrificed to determine
reproductive status) to support a lethal survey than would be needed at most southern mines.

Use power analysis results to reduce sample size to minimize incidental lake trout mortality.

The power analysis results summarized in Table 4.3-12 clearly show that sample size can be
reduced at all areas for all the endpoints analyzed with ANCOVA (i.e., growth [body weight and
length against age] and condition [body weight against length]). The body weight-age endpoint
required the highest number of fish per area at 61. A conservative target of 70 to 80 fish should
meet the targeted power (1- = 0.9) for the EEM-recommended CES values.

Sample size requirements for the age and length frequency distribution endpoints could be
estimated if meaningful CES values were available. However, the challenge is that the
Kolmogorov-Smirnov test is sensitive to changes in both magnitude (e.g., a change in the overall
mean of the variable) and distribution shape (e.g., changes that might not affect the mean, but
that would affect the overall distribution). Based on the critical D values for the K-S test (for
a=0.1, two tails and n=100, Dg 1(2),100 = 0.120; for n=75, Dy.i(2),75 = 0.139), the absolute difference
in critical cumulative relative frequency values is only about 0.02 (or about 2%). Consequently, a
reduction in sample size to 70 or 80 fish for this test would not substantially lower its power.
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1.2

Benthic Invertebrate Community Survey

Based on the results presented herein, we recommend the following considerations for the
benthic invertebrate community survey component of the Cycle 2 Study Design:

Change the number of subsample grabs per station from three to two to be consistent with the
long-term CREMP data set.

This issue was initially addressed in the Study Design document following EEM TGD
methods (see Section 5.4.1 for brief recap); the majority of the data supported collecting
two grabs per sample (and the other results were somewhat questionable), but the TAP
recommended using the default three subsamples to be consistent with EEM and to
provide a more substantive data set with which to address this issue.

The EEM and CREMP data sets were quantitatively compared using power analysis in an
effort to document whether the two-grab data set had less statistical power (Section
5.4.1). The results confirmed those in the Study Design (i.e., statistical power of the two-
grab data set was virtually the same as the three-grab data set) and support moving to
two-grab subsamples in future EEM cycles.

Not only will consistency with the CREMP reduce sampling effort, sample analysis costs,
duplication of statistical analyses, and reporting time, but it will expand the available data
temporally (i.e., back to 2006) and spatially (e.g., can include more CREMP control
data), resulting in more robust analyses.
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APPENDIX A

FISH PERMITS: DFO LICENSE TO FISH FOR
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Paches ot Oodans
Canada

Licence #: S-11/12-1042-NU

Gary Mann
218-2902 West Broadway
Vancouver, BC, CA V6K 2G8

Dear Gary Mann,

Enclosed is your Licence to Fish for Scientific Purposes issued pursuant to Section 52 of the Fishery (General)
Regulations.

Failure to comply with any of the conditions specified on the attached licence may result in a contravention of the
Fishery (General) Regulations.

Please be advised that this licence only permits those activities stated on your licence. Any other activity may require
approval under the Fisheries Act or other legislation. It is the Project Authority's responsibility to obtain any other
approvals.

Please ensure that you include the licence number and project title in any future correspondence and that you complete
the Summary Harvest Report upon completion of activities under this licence.

Yours truly,

(oia Levria ey 9/ L

Chris Lewis

Fisheries Management Biologist
Eastern Arctic Area

Central and Arctic Region
Fisheries and Oceans Canada

Enclosure

Central and Arctic Region Région du Centre et de 'Arctique
Box 358 Box 358
lgaluit, NU X0A OHO lgaluit, NU X0A OHO

(867) 979-8005 (867) 979-8005




S-11/12-1042-NU
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LICENCE TO FISH FOR SCIENTIFIC PURPOSES

S-11/12-1042-NU

Pursuant to Section 52 of the Fishery (General) Regulations, the Minister of Fisheries and Oceans hereby
authorizes the individual(s) listed below to fish for scientific purposes, subject to the conditions specified.

Project Authority: Gary Mann Azimuth Consulting Group
218-2902 West Broadway
Vancouver, BC, CA V6K 2G8

Other Personnel: Randy Baker
Sue Hertam
Mike  Johnson
Laura Henderson
Claire Hrenchuk
Craig Fazakas

Obijectives: Agnico-Eagle Mines Ltd. has received a NIRB Project Certificate for its Meadowbank gold
project, located 70km north of Baker Lake, Nunavut. Environmental monitoring has been
ongoing at this site since 1999. The purpose of the monitoring program is to avoid or mitigate
negative impacts from mine activities, and to meet the conditions and commitments of the
NIRB Project Certificate and DFO Authorization (NU-03-0109) for the all-weather road and
project lake area. Environment Canada notified AEM that the Meadowbank Mine is subject to
Metal Mining Effluent Regulations as of December 31, 2009. The focus of this study is to fulfill
requirements of Cycle 1 of the EEM Study Design by evaluating the effects of metal mining
effluents on fish, fish habitat and the use of fisheries resources.

CONDITIONS

Waters: Waterbodies Listed - X000:
Third Portage Lake — North basin - 65d00'51"N; 96d05'33"W
Inuggugayualik Lake - 65d01'43"N; 96d23'18"W
Pipedream Lake - 65d01'43"N; 96d23'18"W

Water Body: Waiterbodies Listed - See Conditions
Point A: 0° Q' N, 0°0' W

Species: Trout, Lake Gear: 10 MM Mesh Gillnets and Larger
Total Weight Weight Number Number Number  Number Hours  Minutes
Weight Live Dead Alive Dead Tows Sets
480 120

Water Body: Waterbodies Listed - See Conditions
Point A:0°0'N, 0°0'W

Species: Whitefish, Round Gear: 10 MM Mesh Gilinets and Larger
Total Weight Weight Number Number Number  Number Hours  Minutes
Weight Live Dead Alive Dead Tows Sets
120
Central and Arctic Region Région du Centre et de 'Arctique
Box 358 Box 358
Iqaluit, NU X0A OHO lgaluit, NU X0A OHO

(867) 979-8005 (867) 979-8005
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e Fiaherles and Utpans
¢ 4 e
¢ Lanaas

Water Body: Waiterbodies Listed - See Conditions
PointAr0°0'N,0°O0'W

Species: Benthos Gear: Ponar dredge
Total Weight Weight Number Number Number  Number Hours  Minutes
Weight Live Dead Alive Dead Tows Sets

15
Fishing Period: August 10, 2011 to August 31, 2011

A copy of this licence must be available at the study site and produced at the request of a fishery officer.
Live fish may not be retained unless specified in the conditions of this licence.
The licence holder shall immediately cease fishing when the total fish killed or live sampled reaches any of the

maximums set for any of the species listed.

Transportation:

Other approvals/permits may be necessary to collect or transport certain species, such as Marine Mammal
Transportation Permits. For marine mammal parts, products and derivatives a Marine Mammal Transportation Licence is
required for domestic transport and, for international transport a Canadian CITES Export Permit is also required.

Retention & Disposal of Fish Caught:

Fish not required for the purpose of dead sampling and/or retention MUST be returned to the water at the site of capture.
Retained fish may be made available to the nearest settlement for domestic consumption or sold commercially within the
Territory. Any dead fish for commercial sale beyond the Territory in which it was caught requires authorization under the
Fish Inspection Regulations. Disposal of any fish remains must be in accordance with local land use regulations.

Report on Activities:

The Project Authority will submit to the Area Licensing Coordinator, Department of Fisheries and Oceans, within one
month of the expiry date, a report stating:

i) whether or not the field work was conducted: and if conducted

ii) waterbody location, fishing coordinates, gear types used at each coordinate, numbers or amount of fish (by
species) collected and/or marked and the date or period of collection.

A Summary Harvest Report template is provided by the Licensing Coordinator at time of issuance of this licence.

The Project Authority also will provide a copy of any published or public access documents which result from the project.
Information supplied will be used for population management purposes by the Department of Fisheries and Oceans and
becomes part of the public record.

All documents should be sent to:

Area Licensing Administrator
Fisheries and Oceans Canada

P.O. Box 358

lgaluit, NU X0A OHO

Email: XCA-NUpermit@dfo-mpo.gc.ca

Central and Arctic Region Région du Centre et de ['Arctique
Box 358 Box 358
lqaluit, NU X0A OHO lqaluit, NU X0A OHO

(867) 979-8005 (867) 979-8005




Notification of Commencemeni:

Prior to the commencement of fishing the Project Authority will contact:

Area Licencing Administrator
Fisheries and Oceans Canada

Box 358

Igaluit, NU XO0A OHO

email: XCA-NUpermit@dfo-mpo.gc.ca

2{; K am
Eric Kan

Area Director, Eastern Arctic Area
Central and Arctic Region
Fisheries and Oceans Canada

For the Minister of Fisheries and Oceans.
Pursuant to Section 52 of the Fishery (General) Regulations.

2ot o OF
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Date

Central and Arctic Region
Box 358

Igaluit, NU X0A OHO
(867) 979-8005

Région du Centre et de 'Arctique

Box 358
lqaluit, NU X0A 0HO
(867) 979-8005




Canada

Date: August 9, 2011

To: Gary Mann
Azimuth Consulting Group
Vancouver, BC, V5V 3G1

Subject: Animal Use Protocol - Letter of Approval

Dear Gary,

Your 2011 Animal Use Protocol (AUP), number FWI-ACC-2011-057 entitled “Meadowbank
Mine: Environmental Effects Monitoring Cycle 17, has been reviewed and approved by the
Freshwater Institute Animal Care Committee. This AUP will expire on August 31, 2011.

Keep this signed letter of approval as well as the signed AUP approval form for your records.
Please be advised that should there be a need to revise the protocol you are requested to contact
the Freshwater Institute Animal Care Committee and obtain approval prior to proceeding.

In addition, you are required to submit a brief report within 30 days of completion of the project
outlining the unexpected changes to the protocol, the number of animals used and any
unanticipated results or mortalities. The report form is enclosed.

Feel free to contact me if you have any questions or concerns.

Sincerely,
Bernard LeBlanc FWISL-ACC Chairperson

Freshwater Institute Science Laboratories Animal Care Committee
Arctic Aquatic Research

Central & Arctic / Région du Centre et de I’Arctique

Fisheries and Oceans Canada / Péches et Océans Canada

501 University Crescent

Winnipeg, Manitoba R3T 2N6

Phone:204 983-1327

Fax:204 984-2403

Enclosure

I* I Péches et Océans Fisheries and Oceans
Canada Canada
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APPENDIX B

STANDARD OPERATION PROCEDURE (SOP) FOR
CREMP WATER & PHYTOPLANKTON SAMPLING







Standard Operating Procedure
Meadowbank Project Lakes & Baker Lake
CREMP Water & Phytoplankton Sampling

GENERAL:

Project Coordinator:

Maggie McConnell

Azimuth Consulting Group

218-2902 West Broadway
Vancouver, BC, V6K 2G8

Telephone: 604-730-1220

Email: mmcconnell@azimuthgroup.ca

In case of emergency, contact Gary Mann (Azimuth telephone number 604-730-1220 or cell phone 604-
908-0601).

LOCATION AND TIMING FOR FIELD ACTIVITIES:

Twelve (12) sampling stations have been chosen for water quality monitoring in the Meadowbank
project lakes and Baker Lake. Water samples are collected monthly during open water and during ice-
cover, except for October and June, when ice conditions are unsafe for sampling. The 12 stations (with
their corresponding abbreviation) are:

¢  Third Portage Lake — North Basin (TPN) [EEM Sampling Area]
o  Third Portage Lake — East Basin (TPE)

o Second Portage Lake (SP)

o Tehek Lake (TE)

. Inuggugayualik Lake (INUG) [EEM Sampling Area]

o  Tehek Lake — Far-field (TEFF)

e  Third Portage Lake — South Basin (TPS)

o  Wally Lake (WAL)

e  Pipedream Lake (PDL) [EEM Sampling Area]

«  Baker Lake — Barge Dock (BBD)
o  Baker Lake — Proposed Jetty (BPJ)
«  Baker Lake — Akilahaarjuk Point (BAP)

There are two levels of sampling intensity over the course of the year, depending on whether under ice
or in open water; during open water all stations are sampled, whereas only the first 5 stations listed
above are sampled through-ice. Check the monthly water sampling schedule to confirm which sampled
are to be collected where, BEFORE going into the field.

All samples are now collected from 3 m below the water surface, which is indicated by “-S” at the end
of the sample ID (S=Surface). Two target sample locations for each station listed above have been
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randomly pre-determined and recorded in MapSource and in the hand-held GPS units (NAD 83). Confirm
before going into the field.

Field activities are scheduled roughly once a month for 6 months, including winter ice sampling.
Sampling through the ice will take place in May, November, and December. Open water sampling will
take place in July, August, and September. Sampling will not be conducted in June and October because
of thin ice conditions.

MONTHLY CREMP WATER CHEMISTRY & PHYTOPLANKTON SAMPLING:

1. Prior to leaving camp gather the appropriate type and number of sampling vessels and acid vials for
preservation. Prepare appropriate labels for containers, affix them to the appropriate bottle (see
below), and wrap label with packing tape. Use the following information:

e Azimuth company name

o  Station abbreviation (e.g. TPE-36-S, INUG-24-S)

. Date of sample collection

. Parameters to be measured from individual bottle (TOC, total metals, etc.)

2. Gather field collection materials:
In the boat:
o  Field collection data forms, pencils, waterproof markers & clipboard
. GPS unit, batteries
o  Diaphragm water pump & 12V battery
. Flexible food-grade silicone tubing (4 meter length and 1 meter length) & weight (& extra C-
clamps and cable ties)
. In-line filter (0.45 um) and a spare
. YSI Professional Plus meter, batteries
e  Secchi disk
. Hand held pH meter (if not part of YSI measurements), batteries
. Depth meter, batteries
. Rope
e  Sampling gloves
o Field sample bottles & preservatives (per sample) (this may be different for ALS Winnipeg):
» 2-—1 L plastic (TSS-low and Conventionals)
» 1-250 mLamber glass (TKN, Ammonia)
» 2-—125 ml amber glass (TOC & DOC)
» 2—250 mL plastic (total and dissolved metals)
» 1-50 mL vial for phytoplankton
» 1vial sulfuric acid
» 2 vial hydrochloric acid
» 2 vial nitric acid
» 1syringe & magnesium carbonate slurry
» 1syringe & Lugol’s solution for phytoplankton
o  Extra sample bottles in case of breakage or loss
o QA/QC field duplicate sampling containers & preservatives (same as above).
o Take one set of Travel Blank bottles into the field and transport and treat as other samples.
Note that the Travel Blank bottles are not to be opened and no preservatives added.
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In camp:
o Hand pump, filters, tweezers, tinfoil and magnesium carbonate for chlorophyll-a

o De-ionized water for rinsing equipment and collected field equipment blank
o  Coolers (for storing and shipping samples)

. Ice packs (for shipping samples to laboratories)

o  Address labels for coolers

e  Chain-of-custody forms

. Large Ziploc bags (for sending chain-of-custody form in cooler)

. Packing tape (for affixing labels to sampling containers & sealing cooler)

The following table lists the specific bottles to be filled, parameters to be measured and
preservatives required for each. Affix the labels to the sampling containers and then prior to
shipping, wrap packing tape around the labels to ensure a waterproof seal.

(Note: this may be different for ALS Winnipeg)

Sampling Container Parameters to be Measured Preservatives to be Added

2 - 1L plastic Conventionals* None

250 mL amber glass TKN, Ammonia 1 vial of sulfuric acid

250 mL plastic Total Metals 1 vial of nitric acid

250 mL plastic Dissolved Metals 1 vial of nitric acid

125 mL amber glass TOC 1 vial of hydrochloric acid

125 mL amber glass DOC 1 vial of hydrochloric acid

50 mL vial Phytoplankton 1/2 mL of Lugol’s solution per 50
mL sample

* includes: hardness, conductivity, pH, TDS, TSS-low, turbidity, alkalinity (speciated), orthophosphate
and total phosphate, chloride, fluoride, bromide, sulfate, nitrate-nitrogen, nitrite-nitrogen, silicate.
** do not use filtrate water for any sample. Use the in-line filters for collecting dissolved metals and
dissolved organic carbon samples.

3. For QAQC purposes three kinds of samples are required; one set per 10 field samples as follows:

A: One field duplicate is collected for every 10 sample per event (i.e., 10%). All parameters measured in
the original sample are measured in the field duplicate. The sampling station is selected randomly from
one of the stations, and labeled as station CREMP [month] DUP-1, -2, -3, -4, etc. Prepare the QAQC
labels and affix to the sampling containers, as described in step 2.

B: One set of travel blanks are to be carried into the field and treated like the other sampling vessels
except that the bottles are not to be opened or anything added to them.

C: One equipment blank will be acquired per every 10 field samples. To collect an equipment blank set
up the water sampling equipment as if a routine sample was to be collected except that the incurrent
and excurrent hoses are placed into a 4L container of de-ionized water (use DI water sent from ALS
laboratories). Pump for 2 minutes (just like in the field) to flush site water from the equipment (also
attach the filter to flush for 30 seconds). Using a second 4L jug, flush another approx. 1L (this time
excurrent hose is placed in sink or bucket) and then use the remaining 2L fill all bottles, except for TSS-
low and chlorophyll parameters. Preserve and treat as other samples, including filtering where
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necessary. Label as station CREMP [month] EB-1, -2, -3, -4, etc. Finally, fill a new suite of bottles (if
available) directly from a third 4L jug to test for any problems with the DI water itself. Label theses as
CREMP [month] DI-1, -2, -3, -4.

4. Before and during sampling fill in the requested information on the field data form; complete one
field data form in its entirety for each sampling station and sampling event. Forms are made of
waterproof paper; print all information on the form using a lead pencil or a write-in-the-rain pen.

5. With the aid of a GPS unit, navigate the boat to the sampling station using the UTM coordinates (in
NAD 83) provided. Approach the station from downstream of the wind direction. In windy
conditions, anchor the boat upstream of the station and drift back; it is not necessary to anchor the
boat in calm conditions providing the boat remains in the same position. Do not allow the anchor to
drag through the sampling station. Record the UTM coordinates on the field data form.

6. Measure water depth at the sampling station using the ‘Hawkeye’ hand-held depth meter (or
transom-mounted lowrance). Hold the meter in the water, facing the lake bottom, until the meter
measures the depth. Record this information on the field data form. If you are in water that is too
shallow (i.e., must have at least 5 meters depth), move to deeper water near the assigned station.

7. Measure the light attenuation at the sampling station using the Secchi disk. Lower the disk into the
water, on the shady side of the boat, so that you can no longer see it. Slowly raise the disk to the
point that you can see it and measure this depth using the markings on the disk rope.

8. Measure the pH of the water at the sampling station using the pH meter (unless the YSI includes this
parameter). Hold the probe portion of the meter in the lake until the meter measures the pH.
Record this information on the field data form.

9. Calibrate the YSI probe prior to going into the field; confirm elevation (m) of sampling environment.
Check the DO calibration (adjust barometric pressure based on airport data) but also check the DO
membrane (it may need to be replaced). At Meadowbank DO readings should be about 8 — 12mg/L;
if meter is reading much lower/higher than this, membrane likely needs to be replaced. Keep a
calibration log which includes date and time, type of calibration, results, and troubleshooting.

10. Lower the YSI probe into the lake to just below the water surface level. Measure the temperature
(°C), specific conductance (i.e., temperature corrected; uS/cm) and dissolved oxygen concentration
(mg/L) in the water and record on the field data form. Lower the meter to a depth of 1 m and record
the field measurements. Allow the concentrations on the meter to stabilize for 10 to 15 seconds
before recording the concentrations. Continue recording the field measurements at 1 m depth
intervals until you reach the whole metre mark above the lake bottom (i.e. if the lake depth is 9.3
meters, record field measurements up to a depth of 9 meters). Use the turbidity probe in a similar
manner to record a turbidity profile.

11. Set up the water pump in the boat; attach the tubing to the pump using the C-clamps and attach the
12-V battery. Attach the 4 meter length of tubing to the intake valve, and the 1 meter length to the
output valve. Attach the plastic coated ball weight to the end of the 4 meter length of tubing. Lower
the 4 meter length of tubing into the water to 3 meters depth and place the 1 meter length of
tubing over the edge of the boat. Run the pump for 2 minutes to flush the sampling device.
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12.

13.

14.

15.

16.

17.

18.

19.

20.

For each sampling station, fill the required pre-labeled sampling containers with water from the 1
meter length of tubing.

Dissolved metals and dissolved organic carbon samples are to be collected with an in-line high
capacity filter with 0.45 um pore size. After all unfiltered samples have been collected, disconnect
the battery from the pump and fix the filter onto the end of the discharge hose. Re-connect the
pump and allow the water to discharge and flush through the filter for 15 — 20 seconds. Direct
filtered water into the DOC and dissolved metals bottles. Flow from the hose can be controlled by
pinching the incurrent end of the tube (not the excurrent). Once filtered samples have been
collected remove the filter and place into a plastic or zip-loc bag for re-use. In the Meadowbank
environment where the amount of suspended solids is typically low, filters can be re-used for up to
10 samples. Remember to use the same filter when collecting equipment blank samples, not a new
filter.

Add the specified preservatives to the appropriate sampling containers (according to the
information on the labels and table in step 2), seal and mix thoroughly by turning upside down and
then upright a number of times.

To collect a phytoplankton sample, add site water from appropriate depth (i.e., 3 m) into the 50 mL
vial provided. Make sure that site information is appropriately labeled on the jar. In the field or the
lab, add a few drops of Lugol’s solution to the sample so that it has the color of weak tea.

Rinse all sections of the water filter apparatus with site water.

Back in the office, to process the chlorophyll-a sample, use the hand-held pump apparatus and
filters. Using the tweezers, place an ashless filter paper on the screen in the water filter apparatus,
and, prior to filtering, add 1-2 drops of magnesium carbonate slurry directly onto the filter, then
screw the two sections together and attach the hand-held vacuum pump. Filter 1 L of water through
the water filter apparatus. Wrap the filter paper in a piece of tinfoil, then place the filter in the pre-
labeled ziploc bag. Mark on the field collection data sheet the volume of water filtered. In some
cases it is not possible to filter up to 1L. In such cases it is critical to note the actual volume filtered.
After filtering remove the filter with clean tweezers, place on a piece of tin foil and double wrap.
With a sharpie pen, write the appropriate sampling information on a label and stick to the tin foil.
Place the folded tinfoil in a zip loc bag and put into the freezer.

Until ready for shipping, the water samples are stored chilled in a refrigerator in camp, if space is
available. The filter for chlorophyll-a analysis must be frozen; store this bag in a deep freezer in the
camp. Bottles should be put in plastic bubble bags prior to storage on ice to protect the labels from
water damage. The phytoplankton samples are stored at room temperature.

If this sampling station is selected as the QAQC field duplicate, collect a second set of water samples
(repeat step 10), fill the pre-labeled sampling containers, including the phytoplankton vial (repeat
step 11-14) and collect a second filtered chlorophyll-a sample (step 16). Record which sampling
station the QAQC samples are collected from on the appropriate field data form.

Fill out a chain-of-custody form for the water samples and filters being sent to ALS Environmental.
The COC form must be completed carefully and in its entirety to ensure proper analysis. This
includes listing all of the specific conventional parameters (see table in step 2), Azimuth and ALS
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contact names, and checking off all of the specific boxes for requested analyses. The ALS laboratory
quote number must be printed on the COC form to ensure proper billing.

A digital COC form is most commonly used; this form can be filled out in advance to ensure accuracy
and efficiency and amended in the field as required. Note that using a digital copy of the COC
requires printing 2 copies of the document in the field (one for the laboratory, one for Azimuth). Any
guestions regarding the COC form should be directed to the Azimuth project coordinator — Maggie
McConnell. Put the completed COC form in a sealed ziploc plastic bag in a cooler with the water
samples.

21. Fill out a chain-of-custody form for the phytoplankton samples being sent to Plankton R Us Inc.,
Winnipeg, MB. Complete all of the required fields and then put the form in a sealed ziploc plastic

bag in the cooler with the phytoplankton samples.

PACKAGING & SHIPPING SAMPLES:

1. Ensure all water samples are sealed securely. Prior to shipping, it is advisable to wrap the label of
each sample bottle with clear tape to make sure that the label does not come off during shipping
and handling. Dry the water bottle and wrap with tape. Pack water sampling containers upright in
coolers with ice packs, and packing material, to ensure samples do not spill or break during
transport. (Ideal storage and transport temperature is 4°C).

2. Ensure the COC form is enclosed and then seal the cooler(s). Label the cooler(s) with the following

address:
ALS Environmental ALS Environmental
101-8081 Lougheed Hwy. 39 — Unit 12, 1329 Niakwa Road East
Burnaby, BC, Canada Winnipeg, MB
V5A 1W9 R2J3T4
Tel: 604-253-4188 Tel: 204-255-9721

Attn: Brent Mack

3. Ensure phytoplankton samples are sealed securely and pack in a cooler with packing material to
ensure samples do not break during transport. It is not necessary to keep samples cool.

4. Ensure the COC form is enclosed and then seal the cooler. Label the cooler with the following
address:
Plankton R Us Inc.
Dave Findlay
39 Alburg Drive
Winnipeg, MB
R2N 1M1
Tel: 204-254-7952

5. Ship the water samples to ALS Environmental as quickly as possible. Ship the phytoplankton samples
to Dave Findlay at the end of each month or event.

6. Send completed COC forms and field data forms to Azimuth Consulting Group, attention the project
coordinator — Maggie McConnell.
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APPENDIX C

WATER SAMPLING FIELD DATA SHEETS, AUGUST
2011
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APPENDIX D

STANDARD OPERATION PROCEDURE (SOP) FOR
CREMP SEDIMENT & BENTHOS SAMPLING







Standard Operating Procedure
Meadowbank Project Lakes & Baker Lake
CREMP Sediment & Benthos Sampling

GENERAL:

Project Coordinator:

Maggie McConnell

Azimuth Consulting Group

218-2902 West Broadway
Vancouver, BC, V6K 2G8

Telephone: 604-730-1220

Email: mmcconnell@azimuthgroup.ca

In case of emergency, contact Gary Mann (Azimuth telephone number 604-730-1220 or cell phone 604-
908-0601).

LOCATION AND TIMING FOR FIELD ACTIVITIES:

Twelve (12) sampling stations have been chosen for benthos and sediment quality monitoring in the
Meadowbank project lakes. These stations (with their corresponding abbreviation) are:

«  Third Portage Lake — North Basin (TPN) [EEM Sampling Area]
o  Third Portage Lake — East Basin (TPE)

o Second Portage Lake (SP)

o Tehek Lake (TE)

e Inuggugayualik Lake (INUG) [EEM Sampling Area]

o  Tehek Lake — Far-field (TEFF)

e  Third Portage Lake — South Basin (TPS)

o  Wally Lake (WAL)

. Pipedream Lake (PDL) [EEM Sampling Area]

«  Baker Lake — Barge Dock (BBD)
«  Baker Lake — Proposed Jetty (BPJ)
«  Baker Lake — Akilahaarjuk Point (BAP)

Field activities are scheduled for once per year, in mid/late August. The target water depth at each
sampling station is approximately 8 meters +/- 1.5 m; Wally Lake is the exception, with a total water

depth of approximately 6 meters (target water depth is 5 to 6 meters).

BENTHOS & SEDIMENT CHEMISTRY SAMPLING:

1. Gather field collection materials:
In the boat:
o Field collection data forms, waterproof paper, pencils, waterproof markers & clipboard
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GPS unit, batteries
Depth meter, batteries
pH meter, batteries
Rope
Petite Ponar grab and rope
500 micron sieve bag
2 stainless steel bowls
2 stainless steel spoons
Liquinox detergent and dish cleaning brush
Plastic squirt bottle
Sampling gloves
Safety glasses
Field sample jars & preservatives (per sampling station):
» 8-—125 mL glass jars (sediment samples : 2 jars for first 3 reps; 1 jar for last 2 reps,
except for EEM where 2 jars for all 5 reps)
» 5-—500 mL plastic jars (benthos: 1 jar for each rep)
QA/QC field duplicate sediment jars
Ashless filter paper & tweezers; 1-125 mL glass jar

In camp:

Formalin (10% of pure Formaldehyde)

Labels for sampling containers

Coolers, action packers (for storing and shipping samples)

Ice packs (for shipping sediment samples to lab)

Address labels for coolers

Chain-of-custody forms

Large Ziploc bags (for sending chain-of-custody form in coolers)

Electrical tape (for sealing benthos jars)

Packing tape (for affixing labels to sediment sample containers & sealing coolers)

2. Before going into the field, label the lids of all sampling containers using a permanent waterproof
marker. After sampling, prepare appropriate labels for containers and affix them when bottles are
dry enough to stick to. Use the following information:

Azimuth company name

Station abbreviation (e.g. TPE-1, INUG-3)

Date of sample collection

Parameters to be measured from individual jar (1 x 125 mL — total metals, pH, moisture, PAHs,
LEPHs & HEPHSs, Mineral Oil & Grease; 1 x 125 mL — grain size (PSA), TOC)

Affix the labels to the sediment jars and then wrap packing tape around the labels to ensure a
waterproof seal.

For the benthos containers, print the following information directly onto both the jar and jar lid
using a permanent waterproof marker:

Azimuth company name

Station abbreviation (e.g. TPE, INUG) and replicate number (e.g. TPE-1, TPE-2); there are a total
of 5 replicates per sampling station

Date of sample collection
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Prepare internal labels for each of the benthos containers. On a small piece of waterproof paper,
write, using a lead pencil, the station abbreviation and replicate number (e.g. TPE-1). If no
waterproof paper is available, use regular paper. Store the labels in their corresponding sampling
container.

3. For QAQC purposes, sediment samples are collected in duplicate from one station every sampling
event. All parameters measured in the original sample are measured in the field duplicate. The
sampling station is selected randomly from one of the ten stations, and labeled as station DUP.
Prepare the QAQC labels and affix to the sediment jars, as described in step 2. Label one new 125
mL glass jar with the Azimuth company name, date, QAQC filter and total metals.

4. A 100% formalin solution is equivalent to a solution of 37% formaldehyde. The target formalin
concentration in each of the sampling containers is 10%. A neutral buffered formalin solution is
achieved by adding a sufficient amount of calcium carbonate powder or pellets to render the
solution pH neutral (pH = 7.0). Borax powder may be substituted for calcium carbonate powder if
necessary.

Transport Canada allows the free transport of formalin at concentrations less than 25%
formaldehyde. Consequently, the formalin transported up to Meadowbank will be diluted in half
(18.5% formaldehyde / 50% formalin solution).

To prepare the neutral buffered formalin, add a small amount of calcium carbonate powder or
pellets to the 50% formalin solution, seal the container and shake until mixed. Check the pH of the
solution using the pH pen. Continue adding the powder/pellets until the pH of the solution reaches
approximately 7.0. Store at room temperature until ready to use. Only prepare the required volume
of neutral buffered formalin for that sampling event. Buffered formalin will not store for long
periods of time.

Follow all safety precautions when preparing the formalin solution. Formalin is a carcinogen and
irritant. Wear sampling gloves and safety glasses when mixing the solution and prepare the solution
in a well ventilated area.

5. Before and during the benthos and sediment sampling fill in the requested information on the field
data form; complete one field data form in its entirety for each sampling station and sampling
event. Forms are made of waterproof paper; print all information on the form using a lead pencil or
write-in-the-rain pen.

6. With the aid of a GPS unit, navigate the boat to the sampling station using the UTM coordinates (in
NAD 83) provided. Approach the station from downstream of the wind direction. In windy
conditions, anchor the boat upstream of the station and drift back; it is not necessary to anchor the
boat in calm conditions providing the boat remains within a 50 meter radius of the position. Do not
allow the anchor to drag through the sampling station. Record the UTM coordinates on the field
data form.

7. Measure the water depth at the sampling station using the ‘Hawkeye’ hand-held depth meter (or
transom-mounted lowrance). Hold the meter in the water, facing the lake bottom, until the meter
measures the depth. Record this information on the field data form Ensure sample depth is within
the target (8 meters +/- 1.5 m, or 5-6 meters for Wally).
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10.

11.

12.

13.

14.

15.

16.

Begin collecting the benthos samples. Collecting the sediment first would disturb the benthic
community.

Ensure the rope is securely attached to the Ponar. Rinse the Ponar grab, stainless steel bowl and
spoon with lake water. Wash each of these items with liquinox soap by scrubbing with the dish
cleaning brush and then thoroughly rinse with lake water. Put aside the stainless steel bowl and
spoon until later (step 18).

Lower the Ponar to within 1 meter of the bottom of the lake. Lower the Ponar very slowly over the
last meter and allow the rope to go slack. Raise the Ponar to the edge of the boat and check the
grab for acceptability. The grab is acceptable if the sample:

o does not contain large foreign objects;

o has adequate penetration depth (i.e., 10-15 centimeters);

o is notoverfilled (sediment surface must not be touching the top of the Ponar);

« did not leak (there is overlying water present in Ponar); and

. is undisturbed (sediment surface relatively flat).

Once the grab is deemed acceptable, open the Ponar jaws and drop the sample into a stainless steel
bowl. Rinse the ponar with squirt bottles to make sure all of the material is in the bowl. Gently pour
the contents of the bowl into the 500 micron sieve bag.

Sieve the sample in the lake water until only the benthic organisms and coarse materials remain.
Care must be taken to ensure the benthic organisms are not damaged or crushed. Do not disturb
the sample to the point that it is splashing out of the sieve. Do not forcibly push materials through
the sieve; gently break apart any small clay balls. Rinse off any pieces of larger plant material or
rocks in the sample and discard.

Flush the remaining sample in the bottom of the sieve into the pre-labeled plastic sampling
container (i.e. station-1 jar). A plastic squirt bottle filled with lake water is useful for this purpose.

Repeat (twice for EEM) steps 10-12, flushing the sample into the same pre-labeled plastic sampling
container (i.e., station-1 jar). Ensure the sample is collected in an area not previously disturbed by
the Ponar. The two (three for EEM) independent grabs (per replicate) are composited to increase
the surface area sampled.

Rinse the sieve bag to clear out any debris in the screen. To rinse, hold the sieve upside down and
raise and lower the sieve into the water.

Repeat steps 10-14 four more times; there must be a separation of 20 meters or more from other
replicate stations. Record the depth and GPS coordinates of each replicate station on the field data
form. Put the samples from each replicate in pre-labeled station replicate jars 2 through 5. In total,
10 Ponar grabs will be collected for benthos collection, two grabs per replicate.

Ensure internal labels are in each sample container. Shake the formalin to ensure all of the calcium
carbonate powder is in solution. Add a sufficient volume of formalin to each sampling container to
make a corresponding formalin solution of approximately 10%. Volumes of formalin are added by
‘eye’ (for a 10% solution, a ratio of 4 parts water and 1 part 50% formalin solution). Overall, there
must be enough liquid in the jar to cover the entire sample. Seal the sample container securely and
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17.

18.

19.

20.

21.

22.

23.

24.

25.

gently roll the container to mix the sample and formalin solution. Do not shake the sample
container; this will crush the benthic organisms inside.

Prior to collecting the next REP, clean ponar and both bowls with liquinox and scrub brush, rinse
with lake water. Begin collecting the sediment samples. Lower the Ponar to within 1 meter of the
bottom of the lake, in an area not previously disturbed by the Ponar. Lower the Ponar very slowly
over the last meter and allow the rope to go slack. Raise the Ponar to the edge of the boat and
check the grab for acceptability (see step 10 for criteria).

Once the grab is deemed acceptable, open the top of the Ponar and remove any overlying water.
Using the pre-cleaned stainless steel spoon, scoop out the top 3-5 centimeters of sediment and
place in the pre-cleaned stainless steel bowl. Empty the remainder of the grab sample into a bucket
in the boat, not directly into the lake, to ensure the area is not disturbed.

Repeat steps 17 and 18 one more time, placing the sediment into the bowl with the other sediment
sample(s).

Homogenize the sediment samples in the stainless steel bowl (by stirring with the spoon) until the
sediment is thoroughly mixed. Scoop the sediment into pre-labeled sediment sampling containers.
Fill the jars to the top and seal securely.

If this station is selected as the QAQC field duplicate, using the tweezers and a set of clean sampling
gloves, swipe the stainless steel bowl and spoon with one piece of ashless filter paper and store in
the pre-labeled 125 mL glass jar. Collect the duplicate sediment sample from the same sediment
collected in steps 17-20. Fill the sampling containers labeled as station DUP. Record that the QAQC
samples were collected from this sampling station on the field data form.

Complete the field data form, including a description of the sediment (grain size, consistency,
colour, presence of biota, sheen, unusual appearance) and the sampling effort (equipment failure,
control of vertical descent of sampler) required to collect the benthos and sediment samples.

Rinse out the Ponar, stainless steel bowl and spoon with lake water. Dump the sediment and water
from the plastic bin into the lake.

Until ready for shipping, store the sediment samples and QAQC filter paper chilled (on ice) in a
cooler or in a refrigerator in camp, if space is available. The sediment sampling containers may be
put in plastic bags prior to storage on ice to further protect the labels from water damage. Benthos
samples are stored in a cooler or action packer at room temperature.

Fill out a chain-of-custody form for the sediment samples being sent to ALS Environmental. The
COC form must be completed carefully and in its entirety to ensure proper analysis. This includes
listing all of the specific parameters to be analyzed (see step 2), Azimuth and ALS contact names,
and checking off all of the specific boxes for requested analyses. The ALS laboratory quote number
must be printed on the COC form to ensure proper billing.

A digital COC form is most commonly used; this form can be filled out in advance to ensure accuracy
and efficiency and amended in the field as required. However, using a digital copy of the COC
requires printing 2 copies of the document in the field (one for the laboratory, one for Azimuth). Any
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questions regarding the COC form should be directed to the Azimuth project coordinator — Maggie
McConnell. Put the completed COC form in a sealed ziploc plastic bag in the cooler with the samples.

26. Fill out a chain-of-custody form for the benthos samples being sent to Zaranko Environmental
Assessment Services (ZEAS). Complete all of the required fields and then put the form in a sealed

ziploc plastic bag in the cooler with the benthos samples.

PACKAGING & SHIPPING SAMPLES:

1. Ensure all sediment samples are sealed securely. Pack sediment sampling containers uprightin a
cooler with ice packs, and packing material, to ensure containers do not break during transport.
(Ideal storage and transport temperature is 4°C).

2. Ensure the COC form is enclosed and then seal the cooler(s). Label the cooler(s) with the following
address:

ALS Environmental
101-8081 Lougheed Hwy.
Burnaby, BC, Canada
V5A 1W9

Tel: 604-253-4188
Attention: Brent Mack

3. Ensure benthos samples are sealed securely. Wrap electrical tape around the edge of the lids to
ensure a tight seal. Pack benthos sampling containers upright in a cooler or action packer; ensure
the cooler/action packer is well packed so the jars are not able to move around.

4. Ensure the COC form is enclosed and then seal the cooler(s). Label the cooler(s) with the following
address:

Zaranko Environmental Assessment Services (ZEAS)
36 McCutcheon Avenue

P.O. Box 1045

Nobleton, ON

LOG 1NO

Tel: 905-859-7976

5. Ship the sediment samples to ALS Environmental as quickly as possible. Ship the benthos samples to
ZEAS when convenient. Coordinate shipping with the camp manager.

6. Send completed COC forms and field data forms to Azimuth Consulting Group, attention the project
coordinator — Maggie McConnell.
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APPENDIX E

SEDIMENT & BENTHOS SAMPLING FIELD DATA
SHEETS, AUGUST 2011







Benthos and Sediment Sampling - Meadowbank 2011

STATION INFORMATION

Station ID: B 1S A :
Crew: Mizan [Moc f i"’J'"['}“,’/ o ¥
Date/ Time: Aapl/ 1T/ /@ J v ’ o
Weather Observations (windﬂd.ra\‘rés)‘.r [ ’f( n,', /K; ) AL e o f~

T r g

Locations for BENTHOS (2 grabs composited per rep; >20 m separation b/w reps)
Name

Rep1
Rep2

Depth (m) Eastmg Northing Waypoint #
7 [, 06398 1h_— F2] 5 0820
( FAV BN (/ o n / .T ‘;“ 4 'L‘r! | AX( / 'f
BT A / "/u// > 29 <,« /,s; 2 / 02z
%S AW QLA 7 ) Qb 746 073
12 T4 joe 32579 ‘;z,. G ZE N2

\ Locations for SED. CHEMISTRY (2-3 grabs composited per rep; collect top 3-5 cm, post benthos)

~__ Name
Rep1 (:&- P
Rep2 \.-[ A

Rep3 /.

Photo #s:
DUPS?:
Filter Swipes?:

Or same as above? Y/N

Yoo Full Suite
723 Full Suite
12 Full Suite
25 TOE&PSA— 1w

e~ FOCBPSA— Lo 4X

Sediment Characteristics:
(Grain size, consistency, colour, odour, biota, sheen or unusual appearance)

Sampling Effort (Equipment failure, control of vertical descent of sampler):

&

More than 500 mL container collected for any benthic sample?

BENTHOS / SEDIMENT SAMPLE CHECKLIST (per REP)

Jar Type
1 x 125 mL glass

1x 125 mL glass

Parameters Preservation / Storage
Metals (incl. Al, Ph), pH, moisture, PAHs,
LEPHs&HEPHs, MO&G

TOC & PSA none / keep cool

none / keep cool

1 x 500 mL plastic

Benthos Taxonomy 10% buffered formalin solution




Benthos and Sediment Sampling - Meadowbank 2011

STATION INFORMATION

Station ID: PDL.

Crew: Mlm n [~

Date/ Time: g o '}2, Da) )

Weather Observations (win&f’wa’v';s’): San v sfoa s v, »'/ pr I ]

Locations for BENTHOS (2 grabs composited per rep; >20 m separation b/w reps)

Name Depth (m) Eastmg Northing Waypoint #
Rept + A b1 JwJO63aSSY 7197992 ] S
Rep2 4+ A b X 1w O§S0607 2235073 DL/
Rep3 —+ A 6.9 1YW OLR071/ 72 227  Olc—
Repd | A e JUN0bZp L7  TARZHS 2 ol
Reps -+ 7} La2 [t D E S0 SDL, Z3235 07 017
Locations for SED. CHEMISTRY (2-3 grabs composited per rep; collect top 3-5 cm, post benthos)

Name Or same as above? Y/ N :
Rep1 Y'/E > Full Suite Station
Rep2 (, = Full Suite
Rep3 S Full Suite
Rep4 ¢ <, IOC-&R8A- (1 ((
Rep5 0.5 TOG-8&P3A p’m@
Photo #s:
DUPS?: o
Filter Swipes?: ' . %

R e EEDEGTEE

Sediment Characteristics:
(Grain 5|ze consistency, colour, odou‘F blo,ta sheen or unusual appearance)

Log zJ - {”erﬂ laks ol clay

Sampling Effort (Equipment failure, control of vertical descent of sampler):

More than 500 mL container collected for any benthic sample?

BENTHOS / SEDIMENT SAMPLE CHECKLIST (per REP)

Jar Type Parameters Preservation / Storage
Metals (incl. Al, Ph), pH, moisture, PAHs,
LEPHs&HEPHs, MO&G

1x 125 mL glass TOC & PSA none / keep cool

1 x 500 mL plastic Benthos Taxonomy - 10% buffered formalin solution

1 x 125 mL glass none / keep cool




Benthos and Sediment Sampling - Meadowbank 2011

STATION INFORMATION

Station ID: T PN/

Crew: /fzﬁoﬁ(
Date/ Time: Ale: 19 221 ) W O/
Weather Observations (wmdﬂvaves) /., A (-/(( 'IJ <f_
| 577 ol

Locations for BENTHOS (2 grabs composited per rep; 20 m separation b/w reps)

Name Depth (m) Easting Northing Waypoint #
Rep1 4 £ e IR /%W@E)’{;?}f/ ZUINT2 B2
Rep2 -+ /4 A I JUI/OL36 28T ™ DA ]S5AC 1O
Rep3 - 7% T2~ )Y WOb S 7 7 22, 5¢/) LO9
Rep4 - A A Nfﬂ?é?ﬁ?/‘/ 72597 110
Rep5 - /3 L en M WWph k{07 " Za [G0T 7T |
Locations for SED. CHEMISTRY (2-3 grabs composited per rep; collect top 3-5 cm, post benthos) / z:— ”/\

Name Or same as above? Y/N
Rep1 L2 s - Full Suite S'{""
Rep2 / V0K, Full Suite
Rep3 / V. J@Q Full Suite
Rep4 /A TOC&PSA—. FL UL
Rep5 ) ) \ FoeaprPsa—— (.20 .
Photo #s:
DUPS?:

Filter Swipes?:

R e FIEIOROREE S R

Sediment Characteristics:
(Grain snze consistency, colour, odour, biota, §heen or unusual appearance)
S 1 artr) 40 b i
K AN e fTr,us/ afco i3 = 2L v Ve
. / I
Pt -'\'F[[\ TV ey g L

Sampling Effort (Equipment failure, control of vertical descent of sampler):

More than 500 mL container collected for any benthic sample?

BENTHOS / SEDIMENT SAMPLE CHECKLIST (per REP)

Jar Type Parameters Preservation / Storage
Metals (incl. Al, Ph), pH, moisture, PAHSs,

1 x 125 mL glass LEPHS&HEPHs, MO&G none / keep cool

1x 125 mL glass TOC & PSA none / keep cool

1 x 500 mL plastic Benthos Taxonomy 10% buffered formalin solution




APPENDIX F

STANDARD OPERATION PROCEDURE (SOP) FOR
EEM FISH SAMPLING







Standard Operating Procedure
Meadowbank Project Lakes
EEM Fish Sampling

GENERAL:

Project Coordinator:

Gary Mann/Randy Baker

Azimuth Consulting Group

218-2902 West Broadway

Vancouver, BC, V6K 2G8

Telephone: 604-730-1220; Fax: 604-739-8511

Email: gmann@azimuthgroup.ca; rbaker@azimuthgroup.ca

Crew Leader: Sue Hertam, North/South Consultants (on site)
In case of emergency contact Azimuth Office in Vancouver (604-730-1220)
LOCATION AND TIMING FOR FIELD ACTIVITIES:

Three lakes have been chosen for fish samplings at the Meadowbank Mine for the EEM cycle one study.
These lakes (with their corresponding abbreviation) are:

e  Third Portage Lake North Basin (TPN): Exposure Area

e Inuggugayualik Lake (INUG): Reference Area

. Pipedream Lake (PDL): Reference Area

Sampling areas within each lake can be viewed in Figure 1.

Field activities are scheduled for once per year, in August to early September, with a minimum time
allocation of 1 week sampling per lake (or until sufficient fish numbers are captured). According to EEM
guidance, if longer than a week is required to collect all fish samples at all lakes (this is anticipated at
Meadowbank as 3 weeks have been allocated to this study), then samples at the reference areas should
be collected before and after the exposure area.

FISH SAMPLING:

1. Gather field collection materials:

In the boat:

. Field collection data forms, waterproof paper, pencils, waterproof markers & clipboard

o Gill nets. “Standard” panels are (mm [in]): 126 [5], 102 [4], 76 [3], 51 [2], 38 [1.5], and 25 [1].
Typically deployed as indexed gang (1 of each panel). Panels are 22.7 m long and 1.8 m deep.
Other smaller mesh sizes are also available. Crew leader has flexibility to alter net deployment
to meet project targets and minimize incidental catch.

. Depth meter, batteries; GSP unit and batteries

e«  Thermometer

. Camera

« Two scales, one for big fish (10 kg +/- 25 g), one for smaller fish (4 kg max +/- 10 g).
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e Finclippers

o Scale collection envelops for fin rays

o  Floytags/gun

o Cooler(s) and ice packs — one per boat
. Boat safety kit

In camp:
. Length board

o  Scales (high range OHAUS Ranger RD60LS [+/- 2 g] for large fish [>200 g]; low range [+/- 0.01 g]
for small fish [<200 g] and organs

. Lab data forms

. Camera

o  Collection envelopes for otoliths and fin rays

. Dissection utensils (scalpel, forceps, tweezers, etc.) and sampling gloves

Before going into the field, double check that all gear is present, and that nets of various sizes are
available. Make sure you have all field forms needed (i.e. partially filled out forms awaiting net-lifting
and fish-catch data).

General photographs of each location should be taken to document the areas.

Once in the Field

2.

Navigate the boat to the desired sampling area within the allowable sampling area of the lake (see
Figure 1). Record air and water temperature daily.

Once at location and the nets are organized and ready for deployment, fill out the field data sheet.
Record on the field data sheet: the set ID, set date, set time, recorder, gang information (mesh sizes
etc.), mesh sizes and any other comments. Record the “start” and “end” UTM location (Northing,
Easting, Zone in NAD83) using a GPS unit, and water depth (m), using a depth meter. Take a picture
of the sampling location. Forms are made of waterproof paper; print all information on the form
using a lead pencil or write-in-the-rain pen.

Retrieving Nets

4,

Initial day set durations should be approximately 2 — 3 hrs (duration may be lengthened by Crew
Leader after discussion with Coordinator). Record all lift information and fish data on the same form
that was filled out when the nets were set. Be sure to be clear on the “Lift Date” and “Lift Time”, as
over-night sets would have a different “Set Date”.

Recording Fish Data

5.

During net retrieval, record the number and size (FL mm) of each species per panel (mesh size) in
the field data sheets. Do not inter-mingle fish from different net panels. All captured fish are
retained for either non-lethal or lethal sampling, including non-target species. See Table 1 for an
overview of target numbers and required parameters for the EEM fish study.

Scale: Use the appropriate scale for the size of fish captured, i.e. a small fish should be weighed on a
finer scale. Scales must be calibrated before initial use and checked each day (record in log). Check
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that the scale is reading zero prior to measuring each fish. For more information on required
precision of measurements see Table 2.

7. Establish a person as “measurer” and a person as “recorder”. This will maximize consistency
throughout the study. The recorder should read back each recorded value to the measurer as a
verification of accuracy. Ensure all information is collected each set.

8. Allfish: ensure that field data sheet fields for species, sample ID and mesh size are filled in.

9. Lake trout (non-lethal): Lake trout are to be non-lethally sampled and should be handled quickly but
carefully. Collect a wide range of sizes of fish (see historic range, Figure 2). Gender of fish is not a
factor. Take photos of representative fish. For all lake trout the following parameters should be
collected in the field:

e Measure the length (fork [mm; accuracy to nearest mm]) and weight (g; accuracy to 1% of
body weight) of each fish.

e Record the external DELTs. This includes abnormalities of body form, body surface, fins,
eyes, lesions, tumors, scars etc. Mark any of these on the fish diagram sheet (Figure 3 for
example). Take additional pictures as necessary.

e Using fin-clippers, take the left pectoral fin clip (first 4 rays) and place in a paper scale
envelope. Label the bag immediately with the Set ID, Date, and Fish ID.

e Tag the fish with a Floy Tag, and record the Tag # in the field data sheet.

e Carefully release the fish back to the water.

Lake trout mortalities to be taken to the lab for further processing (see Comment #14).

10. Round whitefish: Retain only sexually mature, current year spawners in specific weight categories
until lethal sampling targets met’ (see Table 1); once targets have been reached, cease sampling,
unless the full quota of lake trout has not been met.

Field processing for lethal sampling:
e Sacrifice the fish by quick blow to the head.
e Bag the fish, and label it clearly with the Set ID and mesh size. Place the bag in a cooler with
ice packs.
e laboratory processing will be covered in Comment 14.

Field processing for non-lethal sampling:
e Check for fin clip. If present, then release immediately. If absent, then follow next steps.
e Measure the length (fork [mm; accuracy to nearest mm]) and weight (g; accuracy to 1% of
body weight) of each fish.
e Record the external DELTs. This includes abnormalities of body form, body surface, fins,
eyes, lesions, tumors, scars etc. Mark any of these on the fish diagram sheet (Figure 3 for
example). Take additional pictures as necessary.

! In the event that one or more targeted size categories of round whitefish are not filled and whitefish are
captured within one or more of the 'filled' size categories, sample the additional fish as per the protocols
to ensure that at least 20 fish of each gender are captured and processed. After 20 fish of each sex are
sampled at an area (but all size categories still unfilled), discuss situation with project coordinator.

Azimuth Consulting Group Page 3 0of 5



Using fin-clippers, take a left pectoral fin clip (first 4 rays) and place in a paper scale
envelope. Label the bag immediately with the Set ID, Mesh Size, Date, and Fish ID.
Carefully release the fish back to the water.

11. Incidental catch (non-target species such as Arctic char):
Field processing for non-lethal sampling:

Check for pectoral fin clip. If present, then release. If absent, then follow next steps.
Measure the length (fork [mm; accuracy to nearest mm]) and weight (g; accuracy to 1% of
body weight) of each fish.

Using fin-clippers, take a left pectoral fin clip (first 4 rays) and place in a paper scale
envelope.

Carefully release the fish back to the water.

Non-target species mortalities to be taken to the lab for further processing (Comment #14).

12. Once the gang of nets has been fully brought into the boat, and all fish processed as needed, the
gang can be set again. Repeat process of setting nets.

Laboratory Fish Processing

13. At the end of each field day, all dead fish are processed in the laboratory. Round whitefish are the
only species routinely lethally sampled, but may also include incidental mortalities of lake trout and
by-catch species (e.g., char).

14. Detailed biological assessment requirements vary by fish species (Table 1). The following is
presented for round whitefish, but applies to other species, but only for specific measurements.

Follow these procedures (recording details in the detailed biological analysis lab sheet [and field
data sheet if certain measurements were not done in the field]; see Table 2 for measurement
precision):

All fish. Weigh the fish to the nearest gram

All fish. Place the fish on the length board with the right side down and the nose against the
end of the board. Place the unique identifier on a piece of paper adjacent to the fish and
photograph each whitefish prior to examining for external DELTS

All fish. Examine the fish from both sides noting any irregularities in color, appearance,
deformities, fin erosions, lesions, tumours, and scars. Photograph any abnormalities and
record them on the fish drawing sheet.

All fish. Cut the fish open from the anus to below the gill isthmus with a sharp knife or
scissors taking care not to cut or damage any organs. Inspect the interior of the fish noting
any lesions, growths, deformities, tumors and discoloration of major organs including the
spleen, liver, kidney, gonad and stomach. Photograph any abnormalities.

All fish. Record the presence and approximate load of any parasites (low [1-10], moderate
[11-24], high [>25]) and location in the gut cavity or on major organs. Photograph
representative examples of lake trout or char.

All fish. Open the stomach and record relative percent fullness (10% increments) and rough
taxonomic composition of stomach contents.

All fish, including lake trout, Arctic char, whitefish. This new protocol was determined by
the TAPP on August 16. Excise the liver using a scalpel or scissors — remove the gall bladder,
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taking care to take only the liver and minimize taking connective tissue and blood vessels;
weigh to the nearest 0.01 g in a tared weighing boat. Verify the weight.

o All sexually mature, current year spawners only. Excise the gonads taking care not to
damage the testes/ovary and risk losing milt, eggs or fluid; minimize the collection of
connective tissue and blood vessels; weigh to the nearest 0.01 g. Verify the weight.

e All sexually mature, current year spawners. For females, cut open the ovary and randomly
remove and count a subset of 400 eggs. Weigh to the nearest 0.01 g.

e All fish. Remove otoliths and pectoral fin and place in a labeled scale envelope.

15. Once the detailed biological analysis has been completed, all biological waste should be gathered
and disposed of appropriately. All offal, small non-edible fish and very large lake trout shall be
returned to the lake where captured. Only those fish deemed suitable for human consumption
should be frozen for distribution to the community.

16. Until ready for shipping, dry and store aging structures (fins and otoliths) in a secure and central
location.

PACKAGING & SHIPPING SAMPLES:

1. Fill out a chain-of-custody (COC) form for the aging structure samples.
2. Ensure all aging samples are packaged together in a padded envelope or box, with the COC.

3. Ensure the COC form is enclosed and then seal the cooler(s). Label the cooler with the following
address:

North/South Consultants

83 Scurfield Boulevard
Winnipeg, Manitoba R3Y 1G4
Tel: 204-284-3366

Attention: Sue Hertam

4, Send completed COC forms and data forms (field and lab) to Azimuth.
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Table 1. Program summary for Meadowbank EEM Fish Study.

Round Whitefish Lake Trout Arctic char, Burbot Notes
Weather (general)
lethal (5 of ripe M & F Air & water temperature (when lifting)
in each size class) non-lethal non-lethal lethal non-lethal lethal UTM and depth (m) for each end of the net
- Effort: panels & duration of set (i.e. time & date of set and
pull/run)
Target per water body 270-400 g General observations (depth, biota etc)
® Exposure: 401-550 g Photographs
Third Port N (TPN 551-700
ird Portage N ( ) € Over and above the | 100+ ( tag and return . . .
o Reference: >701g As few as possible As few as possible As few as possible
. quota to water body)
Inuggugayualik(INUG)
Pipedream (PDL)
Parameters
Species (& net & mesh in which it was " " " " " "
captured)
Fork length (mm) * * * * * * If fish species with no forked tail, then measure total length.
Total weight (g) * * * * * *
Sex, maturity, reproductive status * * * Mature, IMM, resting, unknown
G d weight t (400 to 0.01
onad welght, egggv;/ ( egesto * Weight of 400 eggs (g), weight of gonads
DELTS (internal) * * * Parasites, deformities, lesions, tumors, general condition etc.
DELTS (external) " " " " Parasites, deformities, lesions, tumors, general condition
Use fish diagram if necessary
Age Otoliths + Pectoral Fin Pectoral Fin Pectoral Fin Otoliths + Pectoral Fin]Otoliths + Pectoral Fin|Otoliths + Pectoral Fin Otoliths and fins (4 rays) in paper envelopes.
Liver weight (g) *
Floy (fin cli Il
Floy Tag (Floy) ov (fin clip sma
ones)
Stomach Contents * * * Note identifiable items and fullness (to nearest 25%)




Table 2. Required fish survey measurements, expected precision and summary statistics.

Measurement Requirement (MMER
Schedule 5, s. 16 (a) and (b))

Expected Precision

Reporting of Summary Statistics(MMER Schedule 5 s. 16)
and other general reporting

Length (fork or total or standard) +/-1mm Mean, median, SD, standard error, minimum and maximum
values forsampling areas
Total body weight (fresh) +/-1.0% Mean, median, SD, standard error, minimum and maximum

values forsampling areas

Age

+/- 1 year (10% to be independently
confirmed)

Mean, median, SD, standard error, minimum and maximum
values forsampling areas

Gonad weight (mature fish only)

+/- 0.01 g for sexually mature species

Mean, median, SD, standard error, minimum and maximum
values forsampling areas

Egg size (if fish are sexually mature) +/-0.001g Weight, (recommended minimum sub-sample sizes of 400
eggs), mean, median, standard error, minimum and maximum
values for sampling areas

Fecundity (if fish are sexually mature) +/- 1.0% Total number of eggs per female, mean, median, standard

error, minimum and maximum for sampling areas

Weight of liver

+/- 0.01 g for sexually mature fish

Mean, median, SD, standard error, minimum and maximum
values for sampling areas

Abnormalities

N/A

Presence of any lesions, tumours, parasites, or other
abnormalities

Sex

N/A
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Figure 2. Relationship between body weight and fork length (solid line) and target
effect size (dashed line) for Lake Trout.

Lake Trout Body Weight (g)

Note: axes shown on log scale.
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External DELTs

Lake Trout
Fish ID:

e
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AT. MA = Mature; IM = Immature; UN = Unknown

I

" _AGE STRUCT. PEk=-Pelvic.finy PEC = Pectoral fin; DR = Dorsal ray

2011 EEM fo¥Meadowbank Gold Mine: FIELD DATA SHEET - Page. |
GILLNET SET & LIFT DATA Af “Bﬁv«{
SetiD: 1¥N -01 Recorder; L(“ " ra\ . : Water Body : ; PM ,;u _. o
Set date: ﬂuq ]EL/ { Settime: [4:03 _ Net Length (m): ZZ 7—)( (7
Start UTMs W‘W—‘% 2%% End UTMs | Wypt 387 “Inet Helght(m) ' \ X
Easting: Ob o 4 43 Easting: ' Ob ‘E—Z.{g 470 ‘|Net depth at each_gnd {m): G;@ w f Z ﬁ”
Northing: 7721 5S4 %5 Northing: F2.{ 5%50 Weather / Cominents: 'Cru :
Number of paneis by mesh size {mm): ) whinel W ”[DK“‘V‘ ftav.
Fard /Z / \/ el e ' gs
5. 6 38 VY 51 v 76 V102 Y 126 BN Water Temp (at lift) (*Q): __[0- 3" C
tiftdate: o U /1) Lifttime: | 7 404 Air Temp (at lift} (*C): || °C
CATCH DATA )
. : . Weighed _
Species Sample D Mesh Size | Fork Length Weight (g) | infield? | Sex | Mat. Repro Age TagID Ext. DELT / Parasites?
{mm} {mm) e (Y/N) , Status | Struct.
(IR | TPu-orver | 162 [ 56 [ 1800 Y | ¢ lwal| ¢ |vaal — Noa.  heed
LTS [ thyoroh 1 76 | 9¢0 | 6D 4 - 1~ | = DEL = Mg Aliye
LATA [N-oi03 | 51 [ 517 JTEes | Y | —f - |« [efe]| ~— Now Alive .
§_1 M Male; F = Female; IM = Immature; UN =Unknown  REPRO STATUS UD= Undeve[oped Ri = Ripe; RU= Runmng, SP =Spent; RS = Restmg, UN = Unknown

mé’wa/ Si
RAOC K4



2011 EEM for Meadawbank Gold Mine: FIELD DATA SHEET

Page g of.:B.O e

GILLNET SET & LIFT DATA A- "b}‘w o \
E;:ID: Ten-0Z Recorder Lg(u YT T Water Body
Setdate: Fhug 1 N Settime: |4 S - Net Length {m)
stort UTMs 14 vl 280 End UTMSs iy 35 Inet Height (m)
Easting: D b20572% Easting: {2 bk g*-l
Northing: #7155 4 ;. Nerthing:' 21\ Sq Ho
[Number of panels by mesh size (mm) .
255 3 f /76 102~ 126 E Water Temp (at fift) (°C): 105
Uftdate:  fhua \} /1l tfttime: |73 0 17 Air Temp (at lift) (°C): B
S
CATCH DATfLr_ _ =
Species sampletp - | Mesh Size For:‘;:;gth Weight & ﬁs;gez? Sex ‘| Mat.. ;‘:‘::: s::ﬁit Tag D sﬁg. DELT / Parasites?
Lo | oo Esiged ——— — P e
VRIG | N -0k L"l‘ﬁ mlﬁ Y ~ | - ~— - Npne e .
VG | TPN-02.0% & {cspdd | S ~ Al
Vb | TPM -y 04 123 ~ ~ — — Apne Al

,CODES

SEX M= Male,F Female,iM Immature, UN Unknown
MAT. MA = Mature; IM = Immature; UN = Unknown

REPROSTATUS b= Undeveloped Ri= Rlpe, RU = Runnmg,

§
- AGE STRUCT, PEL = Pelvic fin; PEC = Pectoral fin; DR = Dorsal ray

mRestmg, UN = Unknown

entlerresl 5?’/
aAlde K4




!

2011 EEM foFMeadowbank Gold Mine: FIELD DATA SHEET Page 3 of_30
I_LLNErSEr&uFrDATA _ A-DAr

seti: TPA/-6% _Recorder: Lojnye - WaterB.dy TN
Set date: I}W\ i /” _ Set time: L NetLength (m): N{’},{O/\f\ S 22,,"47(67
start UThs {1ty 3 Wogt 244 endumvs (1Y) wuypt 292 ' NetHe:ght(m) wBon K
Easting: Otﬁ,‘alo'%ol - Easting: Ob?;{ala?l : .Netdepth at each end (m): 2 % /12, 5

ering 72146 %6

' Northing: 7215005

Numbe; of panels by mesh size {mm);

25 S 38 76. ./ 102:

W W\D{ -0 K.m/;,\,/

' -|Weather / Comments: | auc}u{ WI'-E% Suvm-\,u} }wnockg

51: o 126:_E_ | Water Temp (at lift) ("C) 0s"C
Liftdate:  fhe, 11 /1y tfttme: |30 . JAir Temp (at Etft) ("C) ¢
J . : .

CATCH DATA o S _
e . o .. . . R - . R ;| WEighed i ; - '“'Z"_ T . —— »

Species Sample ID Mesh S|zo_ Fork Length Weight (g) | infield? | Sex | Mat.: ‘“e'?f‘.’ . TagID Ext. DELT / Parasites?

_ (mm) {mm) - | w /) . Status :

LAL_i-ovov (16 [ban [aen | Y | | - [ < — Mo Ane

LKEb | u-03.00 | 51 | 575 126550 | 7 =]~ = Mo Atde,
AL |TN-03.0% | 3R | A4 = v I - . Kve Arise
CODES m———
SEX M= Male,F Female, IM Immature UN= Unknown REPRO STATUS UD Undeveloped Rl =Ripe; RU = Runnmg, SP= Spent,

MAT. MA = Mature; IM = immature; UN = Unknown

AGE STRUCT. PEL= Pelwcfm, PEC= Pectoral fi in; DR Dorsal ray

RS= Restmg, UN Unknown

| (g/],[fr/?’&{ EZ?{
AHAC K4




2011 EEM foF'Meadowbank Gold Mine: FIELD DATA SHEET Page._. ”f of B0
GILLNET SET & LIFT DATA A- DAY

setID: TPNI- f)”f

Recorder: | gtars

: Water Bodyl TPI\!

Set date: H’\/W\ il /'11

‘Setime: 1500

Inet Length () ZZ 4"% (o

start UTMs _(1%) Wypt 394

endutvs (14 Weot 343

..LNet Helght(m) A m}\fé

Easting: (L, %920

Eastingg Ob 3b Enil’d

Net depth at each end (m): )

B 7 8.6

Northing: 7215324

_ Northing: 7215 2ok

Number of panels bynesh size (mm)

Weather / Comments: Clo
Wingl ~ 10 ¥w [t N

Kd«, w4 n futniny pevtoofs

25O 38 7 51 1027 16 E AWater Temp (at lift) ("C): __{0.8°C

Lift date: fuq 1) /i) " Lift time: 135 Air Temp {at lift) (°C):  {1°C
o - " —
CATCH DATA . _ . |
. Mesh Size | Fark Length . . N ‘| Repro 1 Age : e
Species Sample ID {rm) (mm) ?‘.Welght g} | infield? | Sex . Matf.: Status ‘| Struct. TaglD ‘ I‘Ext.zDEL'F/ Parasites?
o . (Y/N)

Mo g x| o -

CD‘DES

=_SIE)(M Male; F= Female, M=

lmmature;:UN = Unknown

"MAT MA = Mature; IM = Immature; UN = Unknown AGESTRUCT PEL = Pelvic fin; PEC = Pectoralf“n,DR Dorsalray

REPRDSTATUS UD= Undeveloped Rl = Rlpe, RU Runmng,SP Spent RS= Restmg, Un= Unknown

mkﬂa’c/ S

OAoe  £A




2011 EEM for”Meadowbank Gold Mine: FIELD DATA SHEET

IGILLNET SET & LIFT DATA

A mmr bowh o A

Page 5/ of %D "ﬁ

setiD: {#nJ—- O 4 N Recorder: Letvtren / qu,rp Water Body: ~ 1]
Set date: - M (Zadgh . Set time; 32 5"{ Net Length {m): 27. 7’?4(4 -
Start UTMs - fﬂp#ﬂ r-zzf;" I fEnd UTMs, *->M)at-4¢3 i 5 et Height (m): 1K : - a
Easting: @Lef%-éc;gé _ Easting: _ 663(,?‘[3 T Net depth at each end (m}; sz / g 7 .
Northing: 7 2149927 Northing: ZolyaYy I Weather / CommenE f ovien %,b
. [Number of panels by mesh size {(mm):: - : - -
255 38 < 51 76, < 100 126 | ® Water Temp (at lift) (°C); f / M‘} /@%C 3. d}
Liftdate: Aug 13 /1 Lifttime: B :2.00 Air Temp (at lift} (°C): {2 ,,_J){ 2.0 /
@ L'f')%ofmle Auﬁ 13 ‘/“ll 32-0 Lt 28me - 1“3"- 5 l ' {
®© éTAEI:SHDDATA R ‘ Lisp afie o 1200 J
Species Sample iD M?;hr:)ize For:(":';';gth Weight (g) ‘?é?}gez;; ' Sex Mét. :;'::: Sgﬁit. L‘Tal‘g D Ext_.’Dr_ELT/ Parasites?
pLLLKTR [Tevosor | TZh |51 [1410 [ v |F [ma| RS |ovie Nig e Dead |1
1 LKTR |TpN-os0z | % 12| 503 | 1150 N_ (M |wh | Rs lotfee| wia bNbNE nead |2
3wkt | ey -0s.03 i 1Zol 392 | tos | ¢ | F | ma [ RS ot/ NYE S P CRONE pencl |3
Likrr | +pa - 0504 | ¢y 7h| s&7 25 | 7 e low | om [ mec | sres, nNE
LR ITPN-05.05 | 2 vb| L0 Bloo | Y e | i | e i) PEC | ~8/52 N €8
LKTR | 1PNn-05.0b : L 26| HHE Yoo Y | |om al pec] 87,53 | fower /f::é)f? m:wfa/ wiSsikg |
ARCH. | TPN-05.00 | B 290 | jq0 | N | F | | uo ulid HNONG pead |t
¢ | LR | ven-os.om | w2 8l 190 50 N I o | im | Pec /o Nownt  Dead. |
' RCH, | TpN-p5.09 ] #5 275 | g1k N _[M || uo foteec| i M KionE Dead f&
ARCH | TPN -pS.lo|  wi&)|. 294 226 | ¢ | —|—|— | —] wa _NONE
Aect | TPy -08.01 | w25l 238 | 290 i F IR RS |omfee] - N e “NONE  Dead |+
ARcH L TPn - 05121 1#29H 26w | 44 | N[+ [\ [ up |ot/me| ALL] NONE  Dead I3
ARG | TPN -oc.7|  wSh| 2o 296 | ¥ |F || uo oThec| in _HONG  peag
LKTR | 7PN - 0514 | #8251 lao So | Y liw | = | |PEC]  wlh |+ NONEL -kl
L hecy | 7Py - 05)5) 29 2| 48 | W M | | Up Joreec | CURIONE  Deed |
;:EO)(DEI\: Male; F = Female; IM = Immature, UN Unknown REPRO STATUS UD | eloped RI Rlpe,%ﬁu ‘__Runmng, SP 25 ent'llV{S Resting; UN = Unknown ‘ ‘ '

MAT. MA = Mature; IM = Emmature, UM'= Unkniown

24‘?’:

AGE STRUCT, 'R -PEC

n; DR = Dorsal ray

enkered S

AR
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Spec1es

2011 EEM f”é'i? Meadowbank Gold Mine: FIELD DATA SHEET

__.Page:_

of

CATCH DATA contlnued_'f'_',:,;__ e
Mesh Size !
(mm) . |

Sample [} I

Fork Length

(mm}

Weight {g)

Weighed:

in field?
{Y/N)

Sex

Age
Str_uct.

TagiD '

Ext. DELT / Parasites?

T

TPN-.c'as. 1% .

170

- Nong

LKTR,

TPN-0S.17 | i

Y

ﬁ(t )

PE L

, Deou;e

_Non#..

Mone

TPN-0S.18

N
Y

PEC

87¥sY

TP -05.19

z 771

5000

g5 |

B

PEC

8796

Aone -

toz o)

1626

Z g

r

Ry

Néﬂ@,

TPN -_ogm

TIUEH reeft®

TN 05 1)

L

\,(935 _

Nl ]

A P}\\ - 5519\% .

&3 e
© :

%

CODES

SEX M =Male; F = Female; IM = Immature; UN = Unknoiwn

MAT.

A = Mature; IM Immature UN= Unknown

REPROSTATUS up-= Undeveloped Rl = Rspe RU = Runmng, SP= Spent RS = Restmg, UN Unknown

AGE STRUCT: PEI. -Pelvic fin; PEC= ‘Pectoral firi DR bBorsal ray

g




2011EEMfBF‘ﬁheadowbank Gold Mine: FIELD DATA SHEET Page -'?’ of 30
GILLNET SET & LIFT DATA- A MIGHT h-bAY  C-vh |
seti: 1PN - 61, ABL Recorder: [/ 4, vm ‘/ﬁ;&}/,a ; Water Body: ’[T)N
Set date: I%M 2 Settime: [ g3 Net L'engtﬁ (m): 22,1 ¥
Start UTMs M}pM 14 " enduTMs M}m” 4is” Net Height (m): Y :
Easting: (Of '36'"186 Easting: Qgggg &8 i Net depth at each end (my  Z.3 / / 5.95 .
Northingg 72.1 % Lf%ci Northing: 7121537 4 - [Weather / Comments: oveN Capt
Number of panels by mesh size (mm}: : '
25; S 38, 51 - 76: /162:/ 126: & Water Temp (at lift) (°C): lo.5 /fC?:S If{}:q
ttdate: Ao [2/ Lifttime:  09.06 " Jair Temp (at iift) (°cy: 12. / 12 /
& ﬁs; oot lfFHon 24 !5 A9 o '
82T LR )y g 1S
[CATCH DATA ,_
Species’ |  SampleiD M‘(’:I.hnf;ze. F°’:‘ ;;';gt“ Weight (g) ‘:,EE:{):: ;“.'.Sex mat. | ;:‘t':‘; S::ﬁ‘; Tag ID © Ext. DELT / Parasites?
NCLTR | TPvse.or | 126 | S85 | sses | v = | &l Nowe
% | TPv-06.02] e | 444 2944 | &N | None, Pead
TPn-06-03| 102 | si9 | j4Be | | F —L | None — pead
TPN-06-09 | g2 | &p -| 2025-] Y- — —— | fows |
TEN-06.05| 102 | T38| |ige. | #n | F ‘ —— | Nonc. Deaf
TPché.m& __loz S | 2Asp- | Y b . None Lo
Ten-06.07 | 102 | 535 Jpoo | V- = 87456 . Nong
TPN-06.08] 76 . | 3Hs | 4S5k | yn [ E | — None * . peap
TPn-06,09| Si- | g51 | 1950 | v | oo ' By WOovE
TPN 0610 |- g} 425 | w0 | ¥ | 1 | = PEG| 87958 | .~ Nowe
G | TRN-06. | 5y 188 [ uzs’ | v | & |mn| gs Tecsr] MNone,  Deaod
Lk | Ten -obaz | 5 bot | Ifos | v = "= % c| 87459 Mo g
A LKTR L TPN 0631 &) | sy7 | s |y | oo ] o | PEc| 87ibe Notse
% |_LiTR | TON-OL| =4 26 L L R m L | Jreoser Aons - Dead
g T e P PN P v P ey v 4
E&D:ls! Male; F= Female; IM Immature UN= Unknown REPROSTAT UD Undeveieps!'_ Bl Ripe; RU = Runnmg, SP=  =Resting; UN = Unknown [ . : ﬁ?k/ﬁff) 5’]{
MAT. MA = Mature; IM = Immature; UN = Unknown AGE STRUCT. PEL= Pe!wcf in; PEC = Pectoral fin; DR Dorsal.ray: o :

G St




2011 EEM for Meadowbank Gold Mine: FIELD DATA SHEET ' Page*'?"*'_@' of 20 B

~ |cATCH DATA (continued) .
1 Weighed

Mesh Size | Fork Length Weight (g) | infield? | Sex | Mat.
(mm) | (mm) )

LR | Ten-0L1% | 3B Loy o | Y el — == | pEc. | 8744 3 Nomﬁ N
RO | TPy-oe.tw| B8 BT R e G Y M| e Joriege] - Mong ___ Dead | }%}

| bere |Tov-ce8| 3r | 176 |S& | oA |uer oozl - 1 moam . DEAD
" TPN=0619 | 3® | 212 | 90 | une foreec|  — Mone — DEAD
TPN-0b20| 3B Vil | N W | s |oTRee|  — Nong. ~  DEAD
LR | TPN -0b. 21| 38 SO N w |oree] —— | None  DEAD &
TPNUD(-H'U« 3B, 1528 | Y Vv | UN_ | PEC| B7H6Z. NoNE__
N

Repro Age ..

: i S
Species ample 1D Status | Struct.

TagiD Ext. DELT / Parasites?

=4

=8 —

en- b2 25 T 01 -AZA PU/I% - NINE
""PN»@é 25| .. 25 LM uD | wia .

gam;gﬁ3ﬂﬁzl
z

—

_‘{_
i
}
s

oot | arew epn-obat | Wz | S77. | Zizs =1
EC LKTR | TPN- 0{:;’2:7 el ss | Brs el oy ) —

Nipne wi pste. a%‘ﬁ(.m |
i\?sz; ‘ ©

?ﬁz’rg.z,:ag-:{%i ./m k. 9:% "7(0 <25 (S [ - ~ ~ - 1=
| v |@foedd | 5L L 56> | 19851 Y — i L T Pec

Pt T g cApeh — [

« |qop 6| s [ 66 een | Y [~ Lo L - |PEC B4

CODES
SEX M =Male; F = Female; IM = immature; UN = Unknown ~REPROSTATUS UD= Undeveloped; Ri= Rrpe RU
MAT. MA = Mature; IM = immature; UN = Unknown AGESTRUCT PEL = Pelvic fin; PEC= ‘pectoral fin; ‘PR= Dorsal ray

.wRest;ng UN Unkl'IOWn S



2011 EEM foFMeadowbank Gold Mine: FIELD DATA SHEET

Page 7 nf 30

GILLNET SET & LIFT DATA A - {%L{ - TP ) :
E a1 VN -0y ,r), @7 Recorder: Clm_r“e, Wat‘erBody "'ﬂnmoffpof-{« ' No{'Hf\
Set date: Avg 13 /4 Set time: ' @‘1 S0 - INet Leng_tdh:'(m)':' B qu,g(&
Start UTMs 1y wie T TN EndUTMs _ we 917 {(111)) NetHeight (m): R
Easting:g ' 063543 Easting: 0L 3§é '2,2. o Net depth at each end (m: 1.7 /H.7
Northiné: 7215H00 Northing: 7 21 §2€§7 Weather / Comments: | |
Number of panels by mesh size (mm): ' ,
5. & 38 V51 %6 1027 126.S - [Water Temp (at tift) (°c): __LO VT
|L.ft da;e e 19 / W ' e |3 4D air Temp ety e VL0,
® Py, 1Bso 130 S
CATCH DATA _ | . \_
‘ Speans _. Sample ID ...l\n?rsnh':)ize For;(n:.;l;g’th‘ Weig!jt () ‘:\rie:{l/gezt;:: 5?’{" . Mat :t‘:::l?s St‘l\'i::!t. TagID Ext.. DEi.T/ Para.sites?.l B
LRI 10-00,00 | 26 | s34 | 1479 |y m_| U _lorpec|  n/x Deed

No [k v Celod 1T}

b

® G

CODES

SEX M= Ma!e F= FemaEe, IM Immature UN Unknown
MAT. MA = Mature; IM = immature; UN = Unknown o

AGE STRUCT. PEL = Pe]vu: fin;

REPRO STATUS up= Undeve!nped RI Rlpe, RU

PEC Pectoral fi in;

Runmng,SP Spent RS = Restmg, UN = Unknown
DR= Dcrsairay )



2011 EEM ;‘c‘i‘r“‘*ii}readowbank Gold Mine: FIELD DATA SHEET e | Page //O of A0 - =
GILLNET SET & LIFT DATA _ & A-ord  H- 'DM _ :
setio: PN 0% Reworser  flgite. e T
" [Set date: &uq 2/ Set time: 10208 s . - kl'\léﬂéngth.(m): ) ZZ ?)(Q
Start UTMS b\JP LNg l . End UTMs WP 419 _ net Heighf (m): 1, % {
Easting: 1w 0L 34433 Easting: }L{W L2 £q73 ‘ . Net depth ateach_end(m). .8_ / g-ui?_"? |
Northing: 7219958 - Northing: VZILf%/ff . | - {weather / Comments:
Number of panels by mesh size (mm): ' - ’ 4 s -
25 S 38 5176~ 102 5: . Water Temp (at lift) () __ [0, 7°C
tdate:  Auwy 3/ ] __ Ufttime: (456 - _Jair Temp (at 1) (0~ [ o6
Specigs | Sample iD | M?;hﬂf;,zg qu::fn';gth Weight (g) ‘inri‘:f};zt:e: sexé _Mat_.: | :;'::? s:g; :- Tagld Ext DELT/Parasiges?
LRI 1PN -Ghont | 1o -] & sdoso ] I -
LA 100 ool | 1o | oz | ey - M _Ima | R orfeee| — NOWE  foudd |
”‘M TN 8081 61 | s4p | 1720- M i | o dorfreel = | meae pad|

L Tl o %4 | 14D -

- L~ e (ST 6’105& UBue

v o] Te | 58 (960, ~ |- | = | %“lﬂng“g_ [ BONE
L 1TRonk] 76 | 495 ] qrgqy | ML | up lorspee]  — Moie  DEad
1R8O 5 | b33 | 240 B | MA| RS |oved — e Dead
N E VS T TGO Ty - - i ‘ﬁ’z‘-rm | e e

<z << |l ‘zj

T T T I ST

Oy
o

_ﬂ M= Male, F= Female M = Immature UN Unknown ) REPRO STATUS UD Undevepp —Rlpe, RU Runnmg, SP= Resting; UN =Unknown .
MAT. MA =Mature; IM = Immature; UN = Unknown AGE STRUCT. PE!. Pe[vzc n; PEC = Pectoral fin; D__R_-- Dorsalray’” ' " T
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2011 EEM foF'Meadowbank Gold Mine

: FIELD DATA SHEET

/-of ZD

Page
|GILLNET SET & UIFT DATA A B TEM |
Set ID: [‘FPN 'Gﬁ A, Q) Recorder: G}qurg/ ) . Jwater Body: TP N
Set date__ !ﬂﬂla 13 /H Set time: 1o - Net Length(m) | 22, ".},-;L b :
Start UTs \ul?‘) Yo “End UTMs WP 42j. _ INet Height (m): [ %’ o
Easting  wlw _ pbL 37070 Eastingg  jdw O b3 éﬁ?s—ls Net depth at each end (m): 5*‘”"' 5 / e“‘! 3.9 -
[Northing:. 7215034 Northing: 72150852 Weather_/ Comments:
Number of panels by mesh size (mm): _ - N |
| = a 38 () 51 G760\ 102 (i}_ 126; (lg} _ oo Water Temp at ) (C): Its %L
|Lift date: (’; yal ) Lifttime: /4./ /> [Air Temp (at lift) {(°C): T
e evn ® P90 o
CATCH DATA _ i , :
Species Sample ID M?;h"f;ze Forztn:.;r;gth W@Sh; (&) \:vr:f;i/%:l:‘;::’ Sex .| Mat. :;:::; StAr i‘;_ | Tang : Ext. pELT/ Parasites?
No [l ]

5

el

Mo Ny

CODES

®®

SEX M= Male; F= Female, IM

lmmature UN Unknown . REP|
MA’r MA = Mature; IM = Immature; UN = Unknown ‘

I

RO STATUS up = Undeveloped Rl= Rlpe RU = Runnmg, 5p= Spent RS Resttng, UN= Unknown_
AGE STRUCT. PEL = Pelvic fin; PEC = Pectorai fm, DR = Darsal ray ‘



2011 EEM f&'r“"iv:eadowbank Gold Mine: FIELD DATA SHEET o ' Page | 7/of 30

GILLNET SET & LIFT DATA
e —— e

SetiD:  TPN-10 . Recorder: Water Body: 7PN
Set date: Ava | 3/{; ~ Settime: 20 : |5 Inet Length (rn): Z2. FwL
Start UTIVIS »\,Fj H3 [ EndUTMs P Y27 7 Inet Height (m): |, ¢ A
Easting: 063 é?{;o} Easting: 19w 0636783 — - |Netdepth at each end (m} Sﬁ’:éj /15,y end
Northing: 7148 YY Northing: 721 S0y ' ' Weather / Comments: ‘
Number of panels by mesh s:ze {mm}: ' L
5. 8 38 o1 S 2 102, 106 7 pamels) - Water Temp (at lift) (°C): !’Dl
Liftdate: Ly 14 /h _ Lifttime: () /° : Air Temp (atiife) (') (,[ f[)ﬂ
CATCH DATA
Species Samble D Mt(e;h:)ize For:("l‘.gr;gth Weight {gi~ ‘::?iil!l:f Sex [.Mat. :3:;: StArﬁit TagID Ext. DELT / Parasites?
Lo | 1T NS '
® LETR | TPNuo. 0l | 25 S+ MJDL V%’ e ON | une | A 41700 { Mope A
ARy | 1PN-1p p2 | 25 135 25 N on o o | — _— Nsﬁé& _ A
S Ak TPN-10. 83 Z*ff l2% 40 [\)3.?;*“ O-E),.. i;i:':—M sh ' e /ot - U!Mﬁ B Iy
o |88 Teren. ] Bspc| 134 | QY N ut) [ | un Ceort  — | je Nl N
& | Aol TPN-io.of | J¥zc| \3S pefor]  — ?«%M\who&/ Dumpgleh 1 vt
S s o008 | 5,@ 28 35 24
DREH | TPN-10. 08 | B 2% S0 rec |
M8 | ton-wot| 3y | 2bo. Y]
vt | tpaci009] 39 | 922 welfar]_
VAR | Ton- 000 3% | [8k |per]
LETR | TPRAO, (Y] . ST Sto PEL.
PO | Toncioz] 51 | BLG Jor
L | - 0005] St | 395 (]
TR TpN-0.14 | - <) 25T ow’f 5] -
K 'T‘?N sD !§ ‘5{& 502‘?}1.7 = . g”% +

CODES ET— — " -
SEX M=Male; F= Fema!e, IM !mmature, UN Unknown . REPRO STATUS UD Undeveioped Rl= Rlpe, RU Runnlng, SP Spent Rs Restmg, UN
- MAT. MA = Mature; IM = Immature; UN'= Unknown " AGE STRUCT, PEL= Pe[vncf in; PEC = Pectoral f' in; DR = Dorsal ray




e
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2011 EEM fur Meadowbank Gold Mine; FIELD DATA SHEET * Page la’"’of %0 ‘"
CATCH DATA {continued) L , _ |
N : - | Mesh Size | Fork Length |. | . \f\leighq_ﬂ Repro | - Age L .
Species Sample 1D ' (mm) " (mm) WElgh'g {g) .. z_ln( ;i;a:‘c;l? Sex | Mat Status Struct.- ?ag_._!.D Ext DELT /Paramtgsi? _
T e L st 25 | 168 | A [% [G[wd [omo [ — . S
ppon | enda ] St ZA0 | Axp MM — 1= |rec| — Noa, Wotomnd
el | Tenap g ] <) 26% | 1Fo- {"”"ﬁ“-é' === | — Meng p
U | oo | st L asx | 1ea | N L uwd e | wd [T - Aowa 5
verp| renan.2el w1 ) L so TR ud [P | v "5 i N o Y
Vg | rtsae, 2 b RS N L [ quyy s R - .
L*ﬂ"@s 022 | e Nfﬂ&: FJ i ﬂﬁr &s mc,Hos" — Aféh}wlg’-'-k ‘ Do
L | Tendo.zz| e |56 add S A [y | 63 pdor]  — NonE- Y
vt | reniiogal A | Aet Ve | L L . |pechr §F44% | None B
Z,Kffﬁ\ ’T?N,u.)._.ZS‘. 162 | bo\. ?p?—{i—(— p L | e Le . M{ﬁa — ISP \F" |
et el | w2 | 535 {LL'%L..-{- N £ AS ler% | — Mot N
v
TOBES —

SEX M = Maie; F = Female; IM = Immature UN Unknown
MAT MA = Mature; IM = Immature; UN Unknown

- REPRO STATUS UD = Undeveioped Rl ='Ripé; RU aunnmgis_ =
AGE STRUCT. PEL = Pelvic fin; PEC = Pectoral firn: DR = Dorsal ray

nt; RS < Resting; UN'= Urikiown ~




2011 EEM foF Meadowhank Gold Mine: FIELD DATA SHEET

Pagg “{ nf 50_

SEX M = Male; F = Female; IM = Immature UN:= Unknown '
MAT. MA = Mature; IM Immature; UN = Unknown

REPRO STATUS ub= Undevetoped Rl =Ri
AGE STRUCT. PEL= Pelwc fin; PEC=

SET-0 -

Pectoralfn DR = Dorsal ray

pe; RU = Runnlng SP& Spent RS Restmg UN= Unknown s

EMPY —NO c.Mm_

GILLNET SET & LIFT DATA k-ladd . p-phd oo N\GHT _
Set ID: TPN -l - A. {b (_‘, _ Recorder: MCJQ?:’P, | Water Body 3 TON - :
setdate: Ao 13 [y Settime:  20: 50 Nettengthimi 27 F % 7.« ©
Start UTMs if‘u\ljg 424 End UTMs W p HZ’S': 'NetHelght(m) < f{
Easting: - O0b3 7060 Easting: 0637;51':7 Netdepth at each end (m) Sw("-{ af 9. o P
Northing: 7zZls2l ‘1 Northing: 7 25 gZéol Weather/ Comments: S U ﬂ(,/
Number of panels by mesh size {rom}: -
25 . 38: 4 V102 126 CZ jwds 9‘” ) Water Temp {at lift) (*C): __ [Q. 1%
Lift date: Q\Mﬂ T4/ o fetime: (VWO gy n"{ f"““t”é Air Temp (at lift) (°C): HOC,
S B: puq 14 @ 1626 51:-( ®- EFGM Qet®: M e igoz ’Yﬁw e
CATCH DATA Pulled @ [7:55 ke #!“’"”&fo@ ﬂmﬁlil (1 @ 29 Twer a5
Species | sampletd | M((-):‘h ':)lze For:( r:;r;gth Weig:mﬂ(f-), ‘,’%?Ef Sex Mat, :;:;: St’:i:t TagiD Ext;_ DELT / Parasites?
Lar [TeN-ll-od | 51 1255 | jee lw. OS] Ob [Pt - b
e lTpn-no2 | s 1513 [i%5e |4 Domea ) Ry (lesr|  — ﬂiﬁ? = D
LR TP 05 | st | 5617 [\ 734 [ | M Mal 05 Plpe - R B
R yeN-wod | 5) ] 274 | xp N ool gnJum | ww | vee — A
Lurt | Fpi-11.05| a6 - | 543 | lj0. | A M MA | 1S Pk »
Bnwit | g o] 36 | 289 | LIS TA) 1€ Mo | R [Eay ~ D
PR [rong-11e8d | 0 | 9% | g s g LM [W | ppp | — vy
LR | Toneor | A | §63 | Jue |9 E I A (peee] - - b
M Tonald | % | 922 | 906 | N - [Mal o5 [pecse; — D
L LTy go | 51 [ 2 |63 | N un (o] U0 o] wne D
L LNl | S5 sk 19as ]y 1P | 994937 | ngwa 70
Yl ) 51 [onS g |V 1PEC | 39439 edlse misdy

4
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2011 EEM fS"FfWeadowbank Gold Mine: FIELD DATA SHEET

Page ‘[; of Zb

A= Mature iM=

Immature; UN = Unknown

GILLNET SET & LIFT DATA . A-pay B ' .
SetlD: -  TFA - |2 Recorder: (%z«f’ [ _{Water Body: TF)N _ '
Set date: g@@_{ 4 /{f Set time: 7 ‘}' ' 20 ~ INet Length (m) 2.2.7F %l
Start UTMs w 4] g 3@ " End UTMs W{? 43 Net Height (m): L, %
Easting: 0637 0RO Easting: L2 4G4 Net depth at each end {m): ¥+ L2/ 151
Northing: T2y D Northing: 214 Y Weather / Comments: |
Number of panels by mesh"s'ize (mm}: _ 5“"’1/ cl ‘?""(j L mfr ‘N‘j N %

25:_5 38 ~/51: L 102~ 126, £ (b ot l5) Water Temp (at lift) {(*C): _ —~10. %
litdate:  Aug JY Jii° O Lift time: 4. 55 |Air Temp (atlif) (o) ¢y
CATCH DATA - o B _

i~ S I Weighed E D R -
. Mesh Size | Fork Length . . : Repro /| Age .
2 \ : s )
Specnq;_ Sample iD (mm) (mm) Weight (g) u; ;i/t:l:}i Sex | Mat Status .| Struct. Tag D . Ext::DELTI Pa!‘aS-ItES?
1 "'“\7,/
=

o — - — —l e
S_EX M:Malé,F Female; IM = immature, UN= Unknown _.REPROSTATUS up = Undeveloped Ri= Rspe, RU = Runnmg}SP Spent' RS=_ Restlng'-' = Unknow_n_ R,

AGE STRUCT. PEL= Pelvic fin;

PEC Pectoralf‘ n,DR Dorsalr ray




E

2011 EEM foF“Meadowbank Goid Mine; FIELD DATA SHEET

Page..l(" _of_ Zb

lGILLNET SET& LIFTDATA P= Bbers T ]
b TN neoder  Claie 1 lamersey BTV
Set date: AUQ p&/ Set time: @%Lgo ' : Net Length (m) ' 22__’-?—76(,
Start UThis W'P Ll?.ﬁ End UTMs W'{ID ng - NetHelght(rn} . g,{( -
Easting: 0b37110 Easting; - O3L980 et depth at each end (m) ' :"..'B ! G
Northing: 72y 708 Northing: 7214889 Weather/ Comments:
Number of panels by mesh size mm) * ' Cluw o F Cf(auaﬁ W”’wg WNZo

25; £ 33 ’Zl %~ 102~ 1268 ( & Fa%tg\) Iwater Temp (at lift) ("C): 109
Uftdates  Avy  J4 /4 Ufttime: (4. 20 i Temp Gatiif) (C): s
CATCH DATA o -

| Species Sa.r;ﬁieln,. ‘Mesh szé Fofk.:}ength Weight (g): ﬁefligei;:: Sex | Mat, .Reprc Age I: . Tag\D Ext. DELT / Parasites?
] e .(mm) 4 .(mm) 1 _ Status : Struct. '
f‘! Ei\“ ‘i

i
s

CODES
SEX = Male,F Female; IM Immature, UN Unknown _ REPROSTATUS ub= Undevefoped RI Rlpe,RU Runmng, 5P = Spent RS = Restmg, UN= Unknown

MAT. MA = Mature; IM =

Immature; UN = Unknown

AGE

STRUCT. PEL = Peiwc fin; PEC = Pectoral fi in;

DR Dorsai rav

m\t“‘j‘} %




2011 EEM foF Meadowbank Gold Mine: FIELD DATA SHEET ' Page, \/‘\’ of %0 Lo
GILLNET SET & LIFT DATA B A mld ,
[ : : : . ——— e —
SetID: . TPN- 14 _ " Recorder: Cleu‘re_ _ Water Body TPN i
Set date; doa | ‘{ [u ' Settime: OR%: $2 ' INet Length (m) LLTERD o,
Start UTMs . w P 3> EndUTMs  lup Y3z . Net Height {m): L%
Easting:: OL3—n 77 Easting: 06370 27 Net depth at each end (m): 2 ] 5. 3
Northing: 7214 FHO ) ' Northing: 721y DY« ' Weather / Comments: ‘- 7
" - ] : - "Sun /dOUD{ "‘jrn"f ' U
Number_ of panels by mesh size {mm); . \ : _
M 51:8 76 &£ 10 N 195 -z pangAs ._ " [Water Temp (at iift) (°C): 10.8°C
fuift date: By g M/ vittime: ]y 00 _ - |airTemp atiiry ey ¢ y2e g .
CATCH DATA ‘ _ - S |
Species Sample ID MeSh. Sszo Fork Length Weight (g) [ in field? | Sex | Mat. | Repror Age Tag ID Ext. DELT / Parasites?
_ ao : (mim} (mim) - ' ‘
' . — : ‘WN) e o — . _
LKIR | TFN-J4.01 | 7% zbe | Y Br426 | jewe & |

CODES

SEX M =Male; F= Fernale, M= immature UN Unknown - REPRO STATUS UD= Undeveloped RI—Rlpe RU= Runnmg, SP= Spent RS Restmg, UN= Unknown
MAT. MA = Mature; IM = Immature; UN = Unknown AGE STRUCT. PEL Pelv:cf‘ in; PEC= Pectorai fm, DR Dorsal rav :




2011 EEM for Meadowbank Gold Mine: FIELD DATA SHEET ) Page (E. of_ 20

GILLNET SET & LIFT DATA A-phy _
setiD: - TPN- 1S Recorder:  Clecce. = _ Water Body T f’N -
Setdate: A i4 /i Settime:  [0:op et Length (m): 22:7% Z
Start UTMs dwpbﬁi{ _ EndUTMs wpH3s | | NetHerght(m) . l i{ |
Easting: 8637104 ~ Easting: 0 53712'—{ Net depth at each end (m) 2] 2.2
Northing: 7 LHBLY Northing: 72\4{R0 7  |weather 7 comments:
Number of panels by mesh size mm) . Sun / é Woe "U"’Z"F N 20
§§:\ 38 10 N Z ?a’mc) - Water Temp {at lift) {°C): 1.8
Lift date: Ao ‘A" Lifttime: Hers |air Temp (at life) "c): 52
‘ co . . - Weighed- . _
Species Sample ID MESh Size | Fork Length Weight (g) | infield? | sex | Mat. Rep rq Age TaglD Ext; DELT / Parasites?
: : “{mm) {mm) o Status | Struct. {
- . {Y/N) .
4( fl ("\'M ¥ )
TIPTEY
CODES - "
SEX M =Male; F= Femaie, IM Immature UN Unknpwn _REPRO STATUS UD Undeveloped RI Rlpe, RU Runnmg, S5P= Spent RS= Restmg, UN= Unknown
MAT. MA = Mature; IM = Immature; UN = Unknown™ AGE STRUCT. PEL= Pe!wcfm PEC= Pectoralfn DR = Dorsalray .. . o

¢ ﬂkv.rtj 8“



2011 EEM féFMeadowbank Gold Mine: FIELD DATA SHEET - Page_ (al ..:pf %D
GIUNETSET&LIFTDATA | - Am "ﬁ%@
SetiD: TPN-16 —§H Recorder C]aufe, / LMW;\ Water Body: TP |\f L J
Set date: Aug 14 ' / ft Set time: {( O Net Length (m}: ZZ, s )-i §’
StortUTMs Ly B3 " End UTMs WwPH3g |net Height (m): [ L
Easting: OL21 7Y Easting: 06L3L723 . ' Netdepth ateachend (m): 2. 3 / /§ l
Northing: 721 7%5@ ' Northing;. 7Llsn 7% -K Weather /Comments Sw A VLL{
Numberffb% paneis by mesh size (mm): ' " )
< e - e .

5. & 3. \/sr; 76, & 102" 126: S (ﬂ WW' Water Temp (at lift) °C): _ 10, 8 "C.

LLiftdate: Buws 14 /11 Lifttime: |7 20 [Air Temp (at iift) (°C): '2?(;
g :
}_CATCH DATA ’ _ ,
T B T R Weighed - o

'Speci'__é:s Sample ID Mt(arsnh ms;ze‘ For:< nl;;:;gth Weight (g}f_ in‘ \f}i()’? | Sex | Mat. | ::a::: St?ﬁit. .. Tag.ID Ext. DELT / Parasites?

et |Te-1b.0) | 12 | 004 | 2455 1y - J—T—Tme| — Nene .

LETR L IPN Ay, 02 |+ #\07 |- @201 e | Y = 1— | —|eec | 87427 i . N°»~__&

LR |RESET 03” % 590 ‘ =l [ lrec | 8F428 __.Wh L a!aScoiom{m AN VT
Lere | Tene.0f | % 7 gfS N R Y TN 277 e fae |

e TR, My 726 | 390 | =l sl N I I ety cﬁf’-&a A}

coDEs _ — _ -
S_)gM aie.F Female, IM Emmature, UN Unknown ) REPRDSTATUS ubn= Undeveloped RI R:pe, RU= Runnmg,SP Spent RS Restmg, UN = Unknown . '
MAT. MA = Mature; IM = Immature; UN = Unknown AGE $TRUCT. PEL= Pelvic fin; PEC Pectoralfm,DR Dorsal ray . W 8)4 o

PN



2011EEM ;df':ﬁﬁeadowbank Gold Mine: FIELD DATA SHEET Page 7"9 of %b
GleETSET&UFrm_TA _ B NIGHT
Set ID: TPN_\‘QJ Y " Recorder: Lau,(,m ' : Water Bodv TP e
setdate:  fus, Y /i Settime: [} 49 Net Length (m}; 22—7'%
Start UTMs v End UTMs ‘NetHelght(m) |, ? ;-
Easting: SU!\N\L. - Easting: _ ﬂm net depth at each end (m) 2 @ / 1S ]
Northing: Northing: o Weather / Comments g\{ﬂ
Number of panels by mesh size (mm): ‘ : Avg W= 2 Pires  Haws .
25 S 138 {51 ¢ ] 76:_4 102:_[ 126 E{" :L?MM‘ _Wate?Temp (at lift) (°C): i?}.é)“c
Vl.:ftd.ate. Aoy Vﬁ/ i . Llfttlme Air Temp (at lift) (°C): QS5
. [CATCH DATA _ . | | 2.
species Sample ID M?;hnf;ze F-or;::;gth ﬁ@!eigﬁt &) ‘::(?llgeE: sex | mat :;’:;: s::ﬁ:t TagID Ext. DELT / Para5|tes‘-’
fcR 1,05 T30 T 75 [ p [y — = | | | —
LI |6 0 | 184 5% [N | [ WM | up freckr | —— N
Lkl Nl | St | 295 @ /asszﬂ) — |
b | TN-1pad | o | 5p2 T1se | Y | - _ .
Lee brN-le 9 | 6 161D *116aS | Y | & = [ P
L {16 1) | 96 | 562 [I8SD | v [ = o
R et | 2 |52 TS | Y ko rene |
Liae [T/8fe, 12 | 3¢ |49 1w | N | F nne, D
vae [70-ie,s | 70 [ S6o | a2 | o ¢ hone, Y
e (7t g4 | 7, [ a6 [ 1256 [N | F none D.
wog | AN tS | 20 [ 757 T[3gaS | v | A ctcap et
LaR (TPN-Je e | 26 | - | — = ] ~] - ~ 1Y fiecnf  pove
e [0 fo1 | 26 [B18 | W38 | N Jw [ |28 Jorhc] = e D
LRTR | TAN- 16 1) | ’é@ 792 Y675 | Y 1 - | | [PECT rowng '
ey [t [yop 1559 Ti808 | v [ | = - e ] - i

SEX M =Male; F = Female M = Immature UN= Unknown
MAT, MA= Mature IM = Immature; UN = Unknown

'REPRO STATUS LD*‘*bndeveloped Rl= Rlpe
AGE STRUCT, PEL = Pelvic fin; PEC = Pectorai fin; DR = Dorsal ray

RU= Runmng 8= Spent RS = Restlng UN = Unknown _




2011 EEM f;; Meadowbank Geld Mine: FIELD DATA SHEET

" |CATCHDATA (continued) .. | ... .
M\:rs::)ize. For:(nll.:l)gth Welght (g)f:” in f‘ eld'-' “Sex | Mat.
S I e (YIN)_ L .
LKTﬁ;prN<Mg§®.Iolg_q11§ﬁ° G5 Y
v N Al o 29 ] 2100 |
V1 N-tp, 22 W | 49 | 1539
Juﬁffmw&m Wl (6Ad RIS
[N g 120, | 5o [BOO
"ﬂW@M“, Lo | 322
AN-& 2, 546 | 122
el | 78l | 4BRY
v %ﬂgm-v Tl [0
LI, TPNJLQ: 24| Ho | 573 2

Repro | ‘Age - |
Status | Struct.

~ |~ — lege 19439 | poe
M [ | uD |oThec | ——— '
M m R joTee [ ——— o
|l - - Pt ,7);7L{ 2 Nero
1T ol=1 - [z AU36 |npe -
LF |m@ | RS |AEkT| | e
F
T
F:
™M

Species Sample ID

]

s

0

5

o
gl g

i [PS [PERT| — |asV Y
lmA [ RS IpecfoT| ——— | hona
I R (et | —— |
|MA | RS BT | | - wome -

2222?<<zz«

B RV v = e |

CODES . —
SEX M = Male; F = Female; IM = immature; UN'= Unknowst®  REPROY STATUS UD = Undeveloped Ri= Rlpe RU= Runmng SP= Spent RS Restmg UN= Unknown

MAT. MA = Mature; IM = Immature; UN = Unknown AGE STRUCT, PEL = Pelvic fin; PEC'= pectoral fin: DR'="Dorsal ray




2011 EEM for Meadowbank Gold Mine: FIELD DATA SHEET

Page _QD\ of Zb . .

GILLNET SET & LIFT DATA A~ ‘DM
SetiD: . 'TPN'I_/ Recorder: Clmrf : Wa'ter"Body TPN
Set date: "' /'-a / o / I Set time: 1314 - INet Length (m) ZZ F ;{ é
Start UTMs M %3G EndUTMs W YYo Net He:ght {m): Ve
Easting: 0 L3694t Eastingg 063 LBY Y Net depth at each end (m} S0/ 1] 7
Northing: 72153264 Northing: 721597 ' Weather/ Comments;
Number of panels by mesh s\?mm) . : _ MS gVift /Z’: 0(/ W:mg LY 2@
51 «‘/102 /126":' ,S é {m ) Water Temp (atllft)( C): 1o, g '
Lift date:’ A‘ Jo L% _Ufttime: 4 Hz ' . JAir Temp:(at fift) ("C)- £Z :
CATCHDATA L S
iR Jelp | Meshsize | Forkiength | - Welghed : 7| Repro | Age T "
ie : i ? | Sex. A5 Bt Tagp . Ext. DELT / Parasites?
Spec:gs Samplg I_D_ ("‘!’“) - (mm} - WEIght (g): u; ‘Ii/ehi:)! S_e;._(,.t? Mat_.; | status | striet Tag D‘ xt ELT / Parasites
lae | TPn-17.01] # 13o¢ 1 & | [wn [0s |PoL - Novwe  Doao
K
SEX M = Male; F = Female, M= immature, UN Unknown __:_REPROSTATUS‘UD Undeveioped Rz Rlpe RU= Runmng, 5p= Spent RSA Restmg, UN:_f__Upknow_r__z, -
MAT. MA = Mature; IM = immature UN Unknown B a ' L

AGE STRUCT PEL Pelvicfin in; PEC Pec

tora| fin; DR = Dorsal | ray




2011 EEM for Meadowbank Gold Mine: F/ELD DATA SHEET

Page 2% of_ 2D

GILLNET SET & LIFT DATA A-Dhy
Setl:  TPA- {8 Recorder Claire JWater Body: 'T‘P /\ [
Set date: Ave {4 /u Set time: H:4 2 Net Length (m) B 22 FxZ.
: J i v | N P—
Start UTMs Wweud 7 End UTMs Wwfruz Net Herght (m) LY _
Easting: Ob3EBL { __ Easting: Ob 36834 Net depth at each end (m) Q.07 (L
Northing: 7 2{SHIL, ' Noﬁ‘hing: 725270 _[weather / Comments: :
Number of panels by mes snze (mm): . X ' SUM /@{Gw’f) wn"@é’ 2o
B8 B, (515 Mo = o 1‘%\‘\‘ N | water Temp (at ity (cy: [o.8 '
Lift date; c,ﬂ,w, I4/4 Lifttime: /S @ _JirTemp atiify (o [
- e d . M - ERESre
CATCH DATA .
: ) .. Weighed o
Speciés Sample ID Mesh Size | Fork Length Weight (g} | in field? .Sex' | Mat, Repro Age TagID Ext. DELT / Parasites? .
{mm) {mm) | I Status | Struct.
(Y/N) : -
4 RAVE )
10
CODES e \ -
. SEX M=Male; F= Femafe IM = !mmature UN = Unknown _‘REPRD STATUS Ub= Undevefopedﬁﬂl Ripe; RU = Runnmg, SP= Spent RS = Resting; UN = Unknown :
MAT. MA = Mature; IM = Immature; UN = Unknown AGE STRUCT. PEL = Pelvic fm, PEC = Pectoral fin; DR = : Dorsal ray’




’
!
i

2011 EEM forMeadowbank Gold Mine: FIELD DATA SHEET

GILLNET SET & LIFT DATA

}

Pagg oQLI ‘c;f.. 3 Q

SetlD: ~ TPN -9 o Recorder: Water Body: “TPU
Set date: _A.L;q Iz /1,"" Setiim‘éf ' Net Length (m) ' 22’.} ¢ Q
Start UTMs JW_P Y~ " “End UTMs 5 ' Net Helght {m): [ {{
Easting: | O 53«&6‘3 5 Easting: ObLBLEZo _ et depth at éach end {m) [ 5 / {7.1
Northing: T 21476¢L, Northing: 7248 s |weather / Comments:
Number of panels by mesh size {mmj: . SUVL/C, cwa»{ w H"Wﬁ ar 'Z*Q_
25 E 3851 S 100 v 126 S  |water Temp (at ift) ¢ c; laﬁg :
Lift date: Ave i / t  Lifttime: | - air Temp (3€ |lft)( C): / 'ZJ '
V) -
CATCH DATA o N .
I S . TWeighed T o _
Species sampleip | MeshSize ForkLength Weight (g) | infield? | Sex | Mar, | ReP© .| Age TagID Ext. DELT / Parasites?
; : (mm) - {mm} N (Y/N) 't Status Struc_t.
L O\ M
AU
. f
'CODES

SEX M= MaEe F= Female IM
MAT. MA= Mature; iM =

Immature, UN Unknown .RE
Immature; UN = Unknown

r]

= fin. L
A lmE
ey

__,;_STAIEI_S.UD =Undevelo
TRUCT. PEL = Pelwc fm, PEC Pectoral fin; DR Dorsal ray

-Rlpe,RU Runnmg,SP Spent RS= Restmg, UN= Unknown




SEX M= NFaIe,F Female, IM
MAT. MA = Mature: IV =

Emmature, UN Unknown
meature UN = Unkiown”

developed Ri Ri

pe; RU Runnmg,SP Spent RSz Restmg,

AGE STRUC'!‘» PEL Pelvic fin; PEC = Pectoral fi in; DR = Dorsal. ray

UN Unknown e

s Y
2011 EEM %F”ﬁheadowhank Gold Mine: FIELD DATA SHEET " Page. 35 of_&0) -
GILLNET SET & LIFT DATA ) N Ak —— -
. i s T - 2 i R e g
SetiD: | TPN - _20 Recorder { . a : Water Body -7731\,} e
Setdate: i a fs'/ﬂ Set time: O E Net I.ength (m) ZZ'?,L X Z e,
Start UTMs wf Hul End UTMs WP Y4y et Hetght (m) [.€
Easting:: 0b36L74y Basing: - 5431718  |net depti ’ at each end (m) 22/ #.9
Northing: 756y Northing: 7215617 _[weather / Comments: “
Number of panels by mesh size (mm) '
: N 5% E 76:S 102N 12¢ _ Water Temp (at lift) (°C): ¥
. ﬁ‘?:]% Jl . Li“?'t time: /% ‘97> JAir Temp atiift) ') © ¢
CATCH DATA™ _ ) - _
.’ e gl | , i Weighed-- . L _:. R - . 7
Species Sample iD Mesh Size lfor_k Length Weight (g) [ infield? | Sex Mat, Repro : Age D" Tag ID. . Ext. DELT / Parasites?
o {mm) - {mm) (Y/N) -] Status | Struct. _n
LU [ 1PN-20 )] S L 241 |58 [y« ) i i B 2~ o I Asoe.
CODE B -




s i P
i

2011 EEM for Meadowbank Gold Mine: FIELD DATA SHEET _ Page 31(9 o230 T
GILLNET SET & LIET DATA 4 ‘ ~ B-bhy _ _
SetiD: TPN.:QZ‘J T Recorder B Ciqj(‘e o ) WaterBody T‘PN
Setdate: A0 1S /i ' Set time: _OBeg , [Net Length (m): 22 F%]
storcutvis O WP Y 4 tndutms WPHyq [Net veight (m): .8
Eastingg:.  OL3{Son Easting: _ ; oL3 6514 . INet depth at each end {m): 2.0 / 7.4
Northing: 2 5509 : Northing.:' N 7 2 5'{5“ gy Weather / Comments: | '
Number:-df panels by mesh size (mmj): ' .
250 3\ 5u_F 76, S 10%_ 105 Water Temp {at lift) (°C): __ |,
[t date:™ A, # ¢/l . Tifttime: fL‘@ S |air temp (et iy ') 19O

CATCH DATA

R .v ] 7 Weighed - '
. Mesh Size | Fork Length . i . Repro - Apge . .
le ID Id? S ", . ) 1D~ ) Ext. DELT / Parasites?
Specnes Sample (mm) (mm) Weight (g) u} Yfi/el\l c)! _ ex Mat: Status | Struct. Tag ELT / Parasites

/i /

s
.

\f‘;?
1|
N

SEX M =Male; F = Female; iM = Immatyre; UN = Unknown . REPRO STATUS UD = Undeveloped; Ri = Ripe; RU.= Running; SP = Spent; RS = Resting; UN = Unknown ,
MAT. MA = Mature; IM = immature; UN < Unknown AGE STRUCT, PEL= Pelvic fin; PEC = Pectoral fin; DR = Dorsal ray | .

iy i —




W

2011 EEM ;B'F"f\jleadpwbank Gold Mine: FIELD DATA SHEET Page ol ] of 20 -
\GILE.NETSET& LIFT DATA ANy _
SetiD: TPN-22 . Recorder: Claice, /M;kv?.i B B \;\}atﬁérd_dey._: ' TN . -
Set date: Au.q IS /| i ~ Settime: 206113 : Net Length {m): 223 % (o
Start UTMSs !,\;:5 s " End UTMs WP Yso Net Heig[ftt (m): [;L
Easting: 0436479 _ Easting; ob 36416 |Net depth at each end (mj; . 27 /20.9
Northing: 72] qgé"l Northing: ?2_-* Nps Weather / Comments: - -
Number of panels by mesh size (mm‘):“ N
25_S 38 1 s ~/1{_)2.- < 126, & Water Temp {at lift) (°C): Sl
fLift date: /-\;3% 1971 Lifttime: 1l '\\D Air Temp (at lift} (°C): (.o
CATCH DATA o
i : -1 Weighed : : ) o
Species Sample ID Mt{e:nl::;ze For:< r:;gmh | Weight (g i_r; :1;:\[:;? Sex’ | Mat. ;Z':Lz s::ﬁf;;. Tag ID . Ext. DELT / Parasites?
LKTL -2 01 [ 6 | eq (3505 | y f ==~ 1P 14043 | aove im0
TP~32 . 03, 76 | 599 2260 N E Ml RS efor|  — . Noemal D
Tua.ont 2 o Lo [0 Te o [ R Jeooke] = | s K
— oA S| L Gl [leod [ [ == — Toechmany very glom il
V. 1 #-22005] K[ 6o a0 | ¥ | |- | fec |90

e

conEs T T : _ R NI : e -
SEX M= Male; F = Female; IM = Immature; UN = Unknown . REPRO STATUS. UD = Undevelpped; Rl = Ripe; RU = Running;

MAT. MA = Mature; IM = Immmatura;

UN = Unknown

" AGE STRUCT. PEL = Pelvic fin; PEC = Pectoral fin;

DR = Dorsal ray

5P = 5Spent; RS = Resting; UN= Unknown -




2011 EEM fafihe'adowbank Gold Mine: FIELD DATA SHEET ~ Page &y of .0
GILLNET SET & LIFT DATA _ ADAY
sevip: . PN - 23 . Recorder: ez L G K{ ___|water Body: TPH.... -
Sevdote:  fug S/ seume  09:20  |neiwngniw | 2270
Start UTMs WwpPHs2 : EndUTMs 2 qu‘g: ; Net Height (m): L. €
Easting: OL3683¢ . Easting:- Db 3"702 Net depth at each end {m): 8.6 71¢,(
Northing: 7 2 1544.¢, _ Northing: 7215388 _ Weather / Comments:
Number of panels by mesh size {mm): ' N}.S ﬂvj 15=
25 & 38 1\ s1\_ 762 102 { 126 S if{ﬁ ‘ Water Temp (at lift) (°C): ___ (5, §~
tiftdate: Ay 1S /1) o lfedme: ({940 JAirTemp athift) ((q): {8
IE_AEH.AE o ) . '
L Mesh Size { Fork Length . _ N Repro Age : SR
Specrgs Sample ID | ) - (im) Weight (8). "::i;;l:: Sex Mat.E “status | stiuct: TagiD = | Ext. DELT / Parasites?
AR [TN2501 [ 76 | 516 [Tvee Tw |2 T = PN

SEX M= Male; F= Female; IM = Immature; UN = Unknown REPRO STATUS UD = Undeveloped; RI =Ripe; RU = Running; 5P = Spent; RS = Resting; UN.= Unknown
MAT. MA = Mature; IM = immature; UN = Unkhown AGE STRUC'_F » PEL = Pelvic fin; PEC = Pectoral fin; DR = Dorsal ra’y : .




2011 EEM o Meadowbank Gold Mine: FIELD DATA SHEET ' o Page 7 o 20 ' T

™~

GILLNET SET & LIFT DATA A-Bhy B shidr

Set ID: ] PN- 2}1 Recorder: _'C[uu;{“;; / Lora. - - {water B.ody: N ;

Set daté_: _rﬁ “ls 5 £ Set time: 0945 - '  INet Length (m): 72 F¥2

Start UTMs L/P 155 End UTMs WP Hds4 Net Height (m}: 1.9

. [Easting: 0427018 Fasting: GL3H24 kNet depth at each’end {m): 7 ’f / 6.9 :
Northing: ' 724"-{;?%7 Nc;rthing: - 729y%  |Weather / Comments:,"-Avva 15" = kot Pipes, ﬁ\ﬂj Th <1 iofpé
. {Number of panels by mesh size {mm): ] ) )
25N\ /3\ s: E 765 10&V Water Temp (at lift) {°C): bﬂ ‘; ] [0C
, lLlft date A\% 2]/  Lifttime: ,ﬁ;% Y : Air Temp (at lift) (°C): m b / 8 °C
Q SHE ML LV A 1L/ ® wbr \’-?5‘\ ’ _; | | R |
- lcATCHDATA N o | : :

fpecies Sample ID Me{e;hﬂf)ize For:::;gth U_\{eigﬁt (g_)__' ‘:\riiflilgez(;: Sex Mat. :;':;: StArﬁit TagrlD Ext. DELT / Parasites?
LKTR | Tn-4 o) | 5) 267 | 20 Y —— | — |7 Rone
TR | Ten-24.02 | S Ho | #0 | ¥ | —F— | — |eee | 83903 hone.

aRch | TeN-24. 0% SV | 294 | 335 | Y | < ——F— leec | | none
Lo | Ton-24 0| 51 | 313 [ 23w [ N [ M [ [ oo Pol| — |  pape. D

| LETR: | TN 05 F o | #92 | 2006 | w0 | m MA | RY [ PeeT|  — DoAL. D

AN Fsu

TS . . . e — —

SEX M = Male; F = Female; M = Immature; UN = Unknown REPRO STATUS UP = Undeveloped leRape RU Runmng SP= Spent RS Restlng, UN= Unknown

MAT. MA = Mature; IM = Immature; UN = Unknown AGE STRUCT PEL= Pelvic fin; PEC Pectoral f‘ n, DR Dorsal ray -

&



GILLNET SET & LIFT DATA A- ey
[setip: | TP/\)*- Zé " Recorder: . _' ' 5 N '- WaterBodv PN

Setdate:  fugf5 /W settime:  [7:00 - NetLength {m) quLx:Z

Start UTM§ WFL/S:'% S " End UTMs WWP "IS'% ' " Inet Height (rn) ll?

Easting: 0637087 " Easting; ﬁé3762(:, Net depth at eachend (m): /-G / 4,9

|Morthing: 721 2097 Northing: 72180973 Weather / Comments: L:'j b /“ ¢ | pi %,J(
Number of panels by mesh size {mm): ) : ' &u@ 1§/ = éoﬁ f/aes
25\ 38\ 51 E 76.S 102\T 121%T |water Temp (atife) c): __ID"C

thate Y}W\ tofll 77 limtime N 53 AirTemp (atlift) (0 §°C.

CATCH DATA S * ,
Speciés Sample (D M?:::;é For:(nli.:;gth Weight (g):_;_ ‘lnli?i;;l‘c::: Sex | Mat. ::;::: : 7 S::ﬁ(:t Tag D Ext.jDEi.'i'/ Parasites?
LR | Ten2501 | 5 285 | 6%0 | W |+ | |y | veer _nofu.

LTl | Ton2507 | @) | 24k | 292 | w | &= || on PECGOT]  —— | wneng. D
e | Ton-25.03 1 51 | 284 [ 28 | w 1 Flm Jus Jor | —— neng o
LKTR |ToN-75.04| 5 | 593 |12 | v ' PEC | %’L}‘TO_LIF none.

LKTR | TenN-gs.05| St | S (205 | v AP | 87905 | Zamagddersilhia

MRCY | TPN=2500] 51 | 238 | 230 | Y% —— |F | — None
K | Tpn-25-09] S0 [ 233 |22 | N | F M| omlor | —— fone - D
LRR |ToN-250¢| S1 | b2y | 3025 | Y — PEC_ | 29900 | none
RCk TPN-25.09] Fo | Bys- | IbFs | v Bl — nowe.

LXTR [ TPN2510 | v | 532 [ 13 | Y . |PeC | $7907F |  none
peod JTenN-25.01 | Fb | 4l | g25 | Y ——t— |7EC | - Hone

CODES b ; e

SEX M= a!e F Female tM Immature UN Unknown REPRO STATUS . evg!oped Rl= —Runnlng S5P.= Spent ;Rés_t{ng; UN=Unknown

MAT. = Mature; IM'= Immature; UN = Unknown AGE STRUCT. PEL = Pelvic fin; PEC = Pectoraf-fm DR = Dorsal ray .. ‘ :

Page go of'_za




| 2011EEM foF Meadowbank Gold Mine: FIELD DATA SHEET =~ = Page 1 ot
~iu£ETSET& LIFT DATA Bee \\n@\;«m
setiD: 1N (v~ O | Recorder: M MUe ’Y B Water:ﬁo'd.v: | NG o
Set date: fhﬂ, |\ Set timé: 19 \") ' Net Length (m}: 223+2
StortUTMs  End UTMs INetHeight () 18w .=
Easting: Coa?\(ﬁb Easting; //,29\(,’{’“7 Net depth at each end (m): @JQ, /(%Q,
Northing: 78\-[ {CrH 2; Northing: 7&({4@‘3“{ Weather / Commeritf: T wrcost W\Mﬂ oy
INumber of panels by mesh size (mm):
25 387 51 1@6 Qe 1 Water Temp (at lift) (°C): _ (O,
Lift date: ATM [3/1 Lifttime: J):40 - Jir Temp (at lift) (°C): ?"C p _
o “Zgm,
CATCH DATA ; |
Species Sample ID ‘Mf;hnf)ize F°':‘n:fn';gth Weight (g) :ﬂ%?ulge;;c;:: Sex | Mat. :t?:;: StAriit.' - Tagi
TR M 60 /.91 6/ 584 | /450 — | FRICEL po fug - 12, ﬁm&w*‘r ol
LYTR_|iNuG-01 - 92 250 | Ysso| — | P £772F | vone
MAR | INWG-0L 22| |1 | 789 | G420 | Y T | Y| g 79509|\ vowe
D UNWG-0l 29| | | 792 ¢Fso| VO | P79/ | N vous |
Kl |INWG-Ol . o5| b | 505 | 7200 v £ 771/ none N
M |INUG-OL 2% 7¢ | 430 |aszs| v | — " | -
B (INUWG-OlLog| | | 5¢% | /6op| 7
INwe-0L.0%| + [549 [1556 | N | F »
NG -0t .09 | 51 2% | 208 [N | F P4
INWG-0L. 10 | &1 ¥ | 204 | © = 2
NVe-0 | BT JHiIZ [ySk | N [ |
| INue-0l.g| 81 |uo% | ey N | F
WNWG-0LI% T 51 fhyon | 642 NO|F
| INWG-01 1 | BY 2oy 4% | o | E
TWue-ots B 300 [day W [

SEX M= Mafe F Female M= Immature UN = Unknown
MAT. MA = Mature; IM = Iimmature; UN = Unknown

REPRO STATUS . up = Undeveloped Rl =
AGE STRUCT., PEL - Pélvic fin; PEC = Pectoralf‘n DR Dorsal




M

2011 EEM for Meadowbank Gold Mine: FIELD'DATA SHEET

Page o? of !gj

SEX M= Male,F Female; IM =
MAT. MA = Mature; IM = Immature; UN = Unknown

Immatire; UN = Unknown:

’ REPROSTATUS ub= Undeveloped RI = Ripe; RU= Runmng,SP Spent RS Resting; UN = Unknown '
__AGE STRUCT: - PEL = Pelvic fifi; PEC'= Pectoral fift: DR =Dorsal ray

CATCH DATA (continued} o . . . . :
: - Weighed |~ . ' : ' :

Speciés '. Sample 1D | M‘(a’s:r:;ze Fo.r:":::;gth Wéight (g) m{if’i';:):? Sex Maf. ' ':;':;: 1 stA"g;.. | -j'j'l"ag__l:[__l  Ext. DELTI Parasites?
LKTR . | iWme-okllo | Fo | S0 | WHZ | AN I (M T WD Pefan ____.____ i lw"’w*ﬁmmﬁﬁ‘n NE
lhet mub-out | Fb (et U0 | N M M4 [ Ry e —— | vome Y |
IQN@'\‘? INUG-0L 1% | Fb H42o B2 | N E mA [ R s ———1 nene N
N oot | 76 |93 [ I N M ImA @) el ————] agen >

PR | noepraD | e | 320 15728 [ NI I MA | Ry | nene D
Tl iNub-on2) | e 385 | b5 | N M Mg | KA Pt i | vione N E

AWy [inub-0t22 | F1p | 288|530 N TF [me (k) Fho| — | none of

CODES .




2011 EEM for Meadowbank Gold Mine: FIELD DATA SHEET T | Page B of
@ann&un DATA ™ i M\{T,w(‘
SetiD:  [pg)Gs ~ 6 Recorder: Mylée // Qi a ~ |water Body: !f‘ﬂ/@% ;
Setdate: g, U /b Set time: 190S i . [Net Length (m): aa ‘Z}»;( Q
Start UTMs ‘(ﬁ% ' . endutvs {1} .  InetHeight (m): | 1 S{m
Easting: 7(0’%0) 061 . Easting: éé’;l‘ia% i P INet depth at each end {m) ] / Q \
Northing: T2\ (o2 ) ‘ Northing: 73\/\ 6335 . ~ weather /Comments C}V@, {457&‘ " ML; o rTn n
Number of panels by mesh size (mm): : : . E 4
250\ 38 51y 76 102:( __ 126 ‘)I: _ : 3 WaterTemp(atIift} ("C):. ? 12.5°C
Lift date: J—M 7)1 ___ lifetime: [[702 B L  JAir Temp (at lift} (°C): g |
- . . - ) ,/
- [ Weighed = , _ .
o | | weight s | infildr | sex | wat, | Repro | A |  Ext. DELT/ Parasites?
{mm) (mm} {Y N) Fo || Status | Struet. ‘ .
LATA UG- 07,0! 25 | 310 | 210 e e | —— e :
_ LKt INUE - c2p2| 38 DEREE — ESwoped
LKTR _|iug-0z 03|38 |55

1A kW\ UN V@/OT “"““M Vl.um

RN MG oza [ 2% [ 240 | l2b

1Y
N
o
o D
LKTR | INUG-00 25| 28 2 ] oot N i | uN | Pl —— Nope. D
LTE _vag-ozee| 38 [2aS [FA [N [ [ m | an [fhw Nons. DY
LCTE | ue02. 0% | 28 | ble | 2%0 | YV | —1—1— 1 | guayz Non.e
RNWWY | invierozo8 | S [73%1 | 226 | N |E [t W (Pt | _one %
o Jdar wweozl SU TSy &0 | Y - +—— e | 87945 vipna
UL inueoro | ST TGO | japy |V AC | 819k | pone -
KR ezl | 51| 555 | isso| W | T T [ paa g [T drEA TG
e ie-0242 | 51 1598 | 2450 | Y T L — [ 87919 [ovsuti sttty deforngh
ina-022 1 ST 230 1Y | N i ] up. [oyeee — | wne D
W46-07.4 ] 91 o | Ty | N F-I Mg LRl [oe | Vone D
N

NUA&" b2, i% ?'QL .. -‘—!O((D | %61-% M;' !&i‘a‘ﬁ b ” m‘ !%c L

SEX 18 ”“aie IM- mature; UN = Unknown REPRO STATUS UD Undeveloped RI : Ri
MAT. MA = Matur:

nohe @"

pe; RU = Running; SP =Spent; RS = Resting UN = Unknown
= Unknown AGE STRUCT, .PEL = Pelvic fin in; PEC = Pectoral fin; DR = Dorsal ray




i

i

2011 EEM for Meadowbank Gold Mine: FIELD DATA SHEET

Page 4 of ’ﬁ

MAT.

MA = Mature; IM = immature; UN = Unknown

REPRO STATUS UD Undeveloped RI= Rlpe, RU = Runmng SP=Spent; RS - Resting: UN'= Unknown
AGE STRUCT. PEL = Pelvic fin; PEC = Pectoral fin; DR = ‘Dorsal ray’

CATCH DATA (continued} _ S N\
R . ' | Weighed S -

Speci’és Sémple ID_ Mﬁilr:;ze Forz:z:;gth Wesght (g). m‘ ;‘ ;el:lc)l? Sex .Mé‘t.. :; ’::_:' s:ﬁit Taglb ._ Ext. DEiTIParasiteS?
HOR LinuG02.0b [ 1072 | F5 _3?{»11 N[ |k | RS efoTo) —— r}wg}fj;%?} Mf o fin.
v7? | INdg-02.v3 | 192 | 50 | W50 N oW [ IM [ WD leElts| ——— | none Dl
Veme Tinvue-0228] 07 | Yo | llaz | N | F b | RS |Fecfoio) ——| Vione Dl

e | ivue.02.19] 120 | 902 5250 | Y | —F——— [PEC | 87920 Hon

2 | Ilg07.20| (20 S%F | Bev | Y | TeC | 8292] | pneone

Lt lNug-o2. 21 15 | 182 2o W T [ [un [o®pec | ——"| nene B
E. —

SEX M = Male; F = Female; IM = Immature; UN = Unknown -



2011 EEM foi Meadowbank Gold Mine: FIELD DATA SHEET

"
4

GILLNET SET & LiFT DATA
—_—— =

DAY

setD: {NWGH<D3 Recorder: .' Lonen ‘
Setdate: Jrwq @ . Settime: ;57 Net Length (m) 5{3 ’1L ;(Q
Start UTMs ) ‘ ' / Wy ot Lfé;})End utms (1) /i bu"»'i p}’ Lfb‘-}\ Net Height (m) Y {( )
Easting: 62 %000 Easting: 0229 22 B Inet depth a; each eri m): Zn | G m
Northing: 72/ F05% Northing: 2.4 '—?’O% [~ Weather / Comments:
Number ?Ji‘ panels pY_T/efh size {Em)i 2 - ' ' »
259 38 B 76 1% we_E © Mo |water Temp at lift) (C): V% Lon f“JLA
Lift date: }quﬂ, El /” Liﬂtimé:'l@ld ' o Air Temp (a_tlift} (°C): «}’1"‘ ) N
|CATCH DATA _ _ :
e — - . - - - " weighed - - RS R .
Species Sample ID MZ‘:‘;;‘Z‘? For:::;gth Weight (g) ir; ::llnills;l? Sex. Mat, .. g;':: : Sﬁﬁ; TagiD . ExtDELT/ Parasites?-7¢ -4
Rowst [NUe-03.01 [ 57 T %00 [ 542 | ™ [ £ Ton R |Pegr nerval foone D

CODES
SEX M= Male,F Female, IM Immature,UN Unknown
MAT. MA = Mature: IM = immatqre, UN = Unknown

AGE

REPROS?ATUS UD— n_.developed Rl= Rlpe,
STRUCT. PEL = Pelvic fi in;

RU = Runnmg,SP Spent RS= Restang, UN= Unknown
PEC= PectoraEf‘n DR = Dorsal ray




2011 EEM fof Meadowbank Gold Mine: FIELD DATA SHEET

I;age__- 5 .of [1

GILLNET SET & LIFT DATA b}ﬁq\,g
Set ID: {NL{@ o4 Recoﬁ_rdér.:_' oL ! Watéandy |NU¢,(¢ o .
~ [setdate: ﬁM}\ 12 . Set time: m i - [Net Length (m} 77.% 7< ‘L,
- {Start UThs J(f l{’) ' ( W\Wf’ 8 Y end UTivs fo) : /M/]p}— l/bbx Net Height (m): | ¥ )
. . * N . ; [
Easting: 023797 * Easting: 2% | (43 |Net depth at each end (m) 23’ / Z C?
Northing: F21 L3992 " Northing: ?Zf fo{agl ‘ Weather / Comments: |
Number of panels by msh size (mm) \'iﬁ ; .
v 3 o
A R i, ‘/126: S [water Temp (at lft) ("C} 2.2
Lift date; ﬂu& ¥ /f o Lifttime: [3-37 “air TEmp (at hft) {°c) ST o
o RS
CATCH DATA ;
Species Sample iD M?;hnf;zg For::.::;gth Weight (g} ] in field? | Sex Mat:_' SR;':;: _ S:f:it TagID Ext. DELT / Parasites?
. : . (Y/n) - : '
KT INGG-0401] 5t [ 322 |t | Y e | oine
LRI INUG-04.02] SV | bs¢ | 2255 | — (PC [ BH92Y | pove
TR | INWG-0%03 | ) | 245 | 453 N M M | YD Jegrgr | —— Nond.
oo

SEX M= Male; F= Female IM Immature, UN Unknown
MAT. MA = Mature; IV = Immatire; UN = Unknown:

REPROSTATUS UD= Undeveloped Ri= Rlpe,
AGESTRUCT PEL = Pe[v:cf in; PEC = Pectoral Fn,

RU Runnrng,

DR = Dorsal ray

SP= Spent RS = Restlng, UN= Unknown .




2011 EEM for Meadowbank Gold Mine: FIELD DATA SHEET

Page 7 of ’ﬁ |
GILLNET SET & LIFT DATA 125 | | .
setID: NUG-0S l ' Recorder: L au i / C{o\j‘ﬁej Water Body: ‘lMU\_,Cy
Set date: HLU’; 7 /[ | Settime;: || < ~ |Net Length (m): 77, F4¢2
startutms (1Y) (Negt 4t End urvis (14) / ey aam Height(m} 1.« '
Easting: 04,7370 Easting:  p,72315% ' Net depth at each end m: v /&7
Northing: 7215207 Northing: 77| 139% Weather / Comments:
Number of panels by mesh size {mm): 7
25 38 s L 765 102 1 Water Temp (at ift) (C):__13.2°
i.iftd:;tte:= 'A-,Miwg% |3 ’_Z_;Oj Lift time: ;q}:lﬂ _ - |Air Temp (at_iift) °C): C
rC£ CH DATA ] .
o -] Weighed N : -
Species sample ID M?:‘hnf;’e F°':‘r:::;gth Weight (g) ir; :i;:\l:)i'-‘ Sex | Mat. :;':;: s::ﬁ:t Tag ID Ext. DELT / Parasites?
ANWH [INuG-0501 | 5) RZ |60 | N [ F kAL R Jpech] ~ Nog mAL \
ReJully | INUG-05.02| S | 25 | dag | Y e | — |Ywerdesd oo =
e |inie -0503] ST [ 825 | 0300 | v PeC | 82927 | vione
LR [INUe-05.04 | Fp | 298 | S35 | v PEC | 57922 | hone
LETR | INUG-05 05 3 ] 1 AQd N M MaA | RS |peckor — a R I KL o
LKTH [INW6~05%| T, S24 | 1638 | N |m | MA | RS | peckt ~ NoRmAL D
LETE | INUe~0ps oF b | &3 3302 N | mi| mal gs |reclor -~ NORMA L D
UG | iNve-05.08] 76 | 506 | 1300 | N | m |ma | Rs Y d NoRmMAL, D |
S -
"CODES . :
SEX M = Male; E=Female; IM = Immature; UN = Unknown

=

|

=T,

AT, MA = Mature; IM = immature; UN = Unknown

REPRO STATUS UD = Un_devel_opgd; RI = Ripe; RU = Running; SP = Spent; RS = Resting; UN = Unknown
- AGESTRUCT. PEL = Pelvic fin; PEC = Pectoral fin; DR = Dorsal ray. "

¥



7

2011 EEM fof Meadowbank Gold Mine: FIELD DATA SHEET

... Page- &

GiLLNETSE& LIFT DATA ‘ “‘bw . 4.%
setID: (NUG-Dip Recorder: / an vt S : Water Body: | MG, .
Setdate: Wi {7/1] Settime: |7/ : 2.0 Net Length (m): 172 F %7

Start UTMs 2‘} «.g'} (l i«ﬁv@%’ g } EndUTMs (w[,,,,f)l["?'o) Net Height {m): 1.4 |

Easting: 0572 24 7, Easting:.  Qlp23 24¢€ . {Net depth at each end {m): ], 4 /% 1n

Northing: _ 4218495 Northing: 7 2} 6S19 Jweather /Comments

Nu:’nber of paneis by mesh size (mre): L (’Z;Pﬁwuzf—9> ‘_ x | | o

25 38 51: S 76: f 102: 1;63,#3 ) Water Temp (at lift) (°C}: Ig'c;)\ L
Liftdate: fhe o (3 /)] _Lifttime: {7:5'3 JJAir Temp (at Iift) (°C): '
Ic_ATcu DATA . .
T ] R . : Weighed [ | .. § _

Species Sample 10 ' Mf;:‘nf)'ze r"‘":‘ n';:;gth Weight (g) | in( f/i:‘)i?*’ Sex | Mat, :;':;2 s::i; TagID Ext. DELT / Parasites?
LT Jiniie-Obol | % | 00 | 730 [y Pec _nene k_

CODES

SEX M= Male; F= Femate, IM Emmature UN Unknown REPROSTATUS Uup= Undeveloped Ri= Ripe RU=

MAT. MA = Mature; IM = Immature; UN = Unkriown

AGE STRUCT. PEL = Pelvic fi in; PEC = Pectoral fin;

Runnmg,SP Spent RS Restmg, UN = Unknown
DR= Dorsal ray '




SEX M=Male; F= Female IM Immature UN Unknown
© MAT. MA = Mature; IM = immature; UN = Unknown

_REPROSTATUS UD Undeveloped RI Ri
AGESTRUCT PEI. Pelvu: f in; PEC = Pecto

pe; RU Runmng SP Spe RS Restmg UN Unknown ‘
ral fin; DR Dorsal ray :‘_‘:J“ o

/7 2011EEM %é“r"ﬁheadowbank Gold Mine: FIELD DATA SHEET Page 4. of_}ﬂ_ -
GILLNET SET & LIET DATA NGt
Set ID: \NU\G«OQ-' Regorder: LWV&\ ' ' WaterBody “\)Ut@’
Set date: ﬁg,wg [erdih ___Settime: (,75) __[Net Length {m): 22 '-?"fb
Astart utms 7 4 (b ﬁqgﬁﬁnﬂ endutvs ((4) (ger 479 netreigntim: | & o
Easting: OL23 ]LH " Easting:  0{,22 /8% i Netdébfnafeachend(m): l.Sny ) 3.5
Northing: 772 | 5piole Northing: :72/[ S(-}ngé,) Weather / Comments: |
Number of panels by mesh size {(mm): _
25 S 38 v 51 76,7 102:_7 126; 5 __ Water Temp (at ift) {*C): 'l;jQ*-"7 C
ift time: s ! Air Temp (at lift) (°C): ' O
i:.:fcdate A%LQ/“ _Lif tim £.9% Temp (at ft) (C) — 2.0%.
CATCH DATA :
Specie;s Sample ID Mi;hr:;zé F°’:‘n:$;gth Weight {g) ‘:‘%Ellge;;;: Sex | Mat.. g;‘:;'; | St‘:ﬁ; TagID Ext. DELT / Parasites?
S W06e67.0 It [ o [ @31 | w |k oAl es ble , Hong >
Al a6 [¥D [TeSa | Y | —|— | g | - pons ‘_
{ kaﬂ IMU&-@MS' /A L :u'oL! | N M- im| yp Pecfor] = _NowE N
LKT:@ iﬁlift‘wm 65 PR ™MD C{ Lf‘\ﬁ_- V4 FI R ~ |AEC 6275[% nant _
LJ,(T(}( NU@(S}??QQ 51 bt %y N | F e up peclor — - Nowg A
ATK | 1gu6-69021 S 1 ¢58 [yod | Y | . " 1 PACIRIY3Y | ey N}
e oo ] SU T8 [an | V| [ T~ Tred — ot
KT 008 33 Jwoe a9 | N e (i vp el o s B
1t kike INUG-00.00 | 3% [T2ug a4 . N [ uN ]| m| up | Peefor | . . Nogsaal )
o pRT oed7 ) | 28 (559 )59 ¥ (- 1. | 9K [9244D het
ek Jve-51,0 ] 3% [ 223 [z [ N . ' P&z{ar HOWE b
ST IR ‘5_‘% 1832 (1710 | % | e - NewE -'f
N e OGO 9% oMy — — L } — —
'MLEJ{ I}NG {ﬂ £$ %{ﬁ : /50 - ""‘10" N T on }M UTD PEC/@—* i _;'_ N@N.’é B
CODES . - —



1 = . ! o
L ' :

\\\\\\

GILLNET SET & LIFT DATA LT

setid: \NUG-0F ' Recorder: - { g M_Vf'L ‘ ' Wéter Body: TN\L(.,
Set date: M ]‘1’,’— /[{ ' Set time: \".}*%Lf’ o Net l.ength m): = 2727 XZ.
Start UTMs [ w\éiﬁ’ "H’ﬁ) End UTMs ([ "f‘) o ( LM ,,J: ‘f%&} Net Height (m) \ 4 ] G
Easting: - NG23 fdi Z ._Easting: . Q2% |50 R : et depth at each end (m} ] , ¢ /8, LIL
Northing: 221 <75 8@% " Northing;: . 7"2,| S‘Kﬁg% |weather / Comments: " |
Number nf panels by mesh éiie_(mm): & ‘ N '

25 38 s1. E 76 S 102 126:_ ~ - |Water Temp (at lift) (°C): 12,3

Liftdate: 'R+ 4] 7 _ Lifttime: G 50 o ' AirTempfatlift) (*c): ‘ 157

. ) - ;( T :
CATCH DATA ' _ | _ : o
; Weighed

Weight (g) | infield? | Sex *{ Mat. Repro Age TagID ‘ Ext. DELT / Parasites?
B v/N) Status | Struct. : .

LK [ woeSSon | o TEyy [ 1955] ¥ | s = | ] 2949 _ —
N T T I W == LR Qav) | e - _
~ 1 = 1l [ 809493 | e |
Amal R |reor| - NONE L
e | A Pufot | Ays- ) .
1A up ﬁEC/br - No&g " 0
1~ | P S99 g s el
wal 2 JEnc = ey e
1 Ri fPEckr|  ~ | Now€
o= T |

" | Mesh size | Fork Length |

Speues Sample ID (mm) {mm)

f

1 /
R Linge-ob.@l 51569 | 6% %
HOWR o oBed| Y e [ sze | W
PR b 65 ] T [ oo | w0
S
v/

LR |sco®i 06| 252 | 72
R @NT e T 1518 1580 | >
Kl o803 | 394 |57 | 0
QW e A | | | 376 | 530 |
Motf huoligp | T [ 2qy 138 | (Veh)
MILS.;E{ =63 h e 32% 1 sSe [T
W[ Nve o8 (2 13 | 48 P [
2 t.;_. lh)()é»«’{s‘g."@ s (Q{M Q.Ob{ 3
£&f€§{%§% 5% A T N

CODES E- S

SEX M =Malg; F = Female IM Immature, UN= Unknown REPRO STATUS UD Undeveloped- Ri=Ri '; ;!
MAT. MA = Mature; IM = lmmature; UN = Unknown T AGE STRULT. PEL-Pe]wcf‘ in; P

’ ”‘-’%‘ﬁﬂf"‘ffsf_'3*3%", |
z
%

;;_
=

$

B o




H
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2011 EEM for Meadowbank Gold Mine: FIELD DATA SHEET

5 -
&

_ |caTcH DATA (continued) ..

Page

2l

of

Species

sample ID

Mesh Size
{mm)

Fork Length
(mm).

Ext. DELTI _Iiara‘s_(it'e's? .

| OG-k 1L

e

A Miw)

e

NONE . -

NoNE

NUW" GQS { 9.0

5

pOLtd 599 -
so-0%.@ | ) 5#5 ~ o INE
4 ~ rOWE

4 Av4 2

i Bl

CODES

SEX M= Male; F= Femaie, IV = Immature; UN'= Unknown

MAT. MA = Mature; IM = lmmature, UN = Unknown

w

REPROSTATUS up= Undeve!oped Ri = Ripe; RU = Runmng, SP Spent RS Restmg, UN = Unknown '
AGE STRUCT. PEL = Pelvic fin; PEC'= Pectoral fin: DR = Dorsal ray - '




i . . e

2011 EEM foF Meadowbank Gold Mie: FIELD DATA SHEET

GILLNET SET [ & LFTDATA B _ . Dol
set: |WOC 0% T Recorder: MME . L . _ :
Setdate: 1§ RW,\ V\ ; | Set tire: 200D et Length (m}
Start UTVs v i End UTMs A . i 3 Net Height (m}
Easting: _ {n);{)‘l’ﬂ-{cl "(.-‘t"’?éi) Easting: ((,3:}‘ 5\% : (‘ﬁtﬂ\ 'f fNet depth at. each end (m)
Nor’ching:; 2\ TIny '  Northing: T Tiog | L Weather/Comments
Number of panels by m:esh size {mm): “ o ' : .

25@4 38:3__ 51\ 761y 102« 126\ ( 5) { Iwater Temp (at i) (°C): _ .4°C
. Jliftdate: 14 }Q.M.‘.I/\ - o Llfttlme cﬁo . {Air Temp (at life) ("C): €O

o - "
SIS R 2.
B

T

| e e ] | Weighed - -
Megh Size | Fork Length Weight (g) | infield? | sex | Mat.

LA [ jnve-0t0l | 51 | 52 | 450 |
LWL INGC-A0y | Tb | g | 56D
oG 97 | He | blp | 245
Mu\«r WOl | 9, | 4o |Téd |
| (oG, | 22, | 449 | 1s¢e

Rebro Age

Specie.s Sample ID " status™|* Struct.

© . Taglp - Ext. DELT/ Parasites? .

ot L - LR 97945 | sew

o i B .72 S LT |
S el A S Y4 N S AN
A M LA ) [ ey W
TS ot T e—

T <] <<
!
|
e
Ry
T‘Q\

SE M MaEe F= Female,iM Immature UN= Unknown REPRO STATU -Undeveloped Ri= Rlpe RU Runnmg SP Spent RS Restlng, UN= Unknown

MAT. MA = Mature; IM = Immature UN = Unknown AGE STRUCT PEL=PeEvncf in; PEC= Pectoral fin; DR = Dorsal ray




[%I
-

A = Mature; IM = Immaiture; UN Unknown

" AGE STRUCT. PE _"'

Pelwcfm PEC Pectoral fi in;.

2011 EEM for Meadowbank Gold Mine: FIELD DATA SHEET - Page. [\5 _of_K 5 =
GILLNET SET & LIFT DATA ol “D gM
Set ID: JJ Recorder ' M ,ﬂL@ . jwate "'Body f MU(>
Set date: \%P\Y.m W\ Set time:’ 1?\% - Inet Length m: 27 TR Q_
Start UTMs A | End UTMs. Inet Height (m): Wy -
Easting: (WA laly {)LU-D‘] Easting: (,2;7-\3’(92 * INet depth at each end (m}: 2.0 7 4.l
Northing: 72 N76(,% Northing: 72\'“02“  |weather / comments: """"
Number of panels by mesh size {mm): ) . . 9-\"
253 518y 76 (D102 126 ‘ water Temp (at lift) (°c): 11 . (p °U -
Lift date: 'ﬂ%i‘% /44 Lfttime: 1559 Air Temp (at lift) (°C): Gt —
i) T . ST I "
, e
CATCH DATA ) .
D SNE ; TWeighed I —" PR
Species Sample ID M‘(’;hr:)'ze F.‘”:‘;fn’;g‘h Weight (g). ir} flehflc}i? ' Sex: niaj :t‘:'::: St‘:fiit 4 TagiD Ext. DELT / Parasites?
LS TSP B S 27 20 R WO 4 W S P e
Ll oG- th o 51 S0 | 1700 | n | F. MA L R PECT] - Nove "
Lird | p6~wioy| St E5<opd, ' _ T iy e | I -
e NG -0, 26 | 96 | N | FIMA | RS Drerfpr| — HONE o
N e
TODES : R E T e - S
SEX M = Male; F = Female IM Emm‘atﬂre UN_‘Unkhown _ REPRoszTus unwhundeveloped Rl Rlpe, Ru-



2011 EEM for Meadowbank Gold Mine: FIELD DATA SHEET ‘ Page._ 1. of . .
’melttwnssr& wroaa | Y | -
- e N P i L _—— N . \ 1 EE s =.__,E.;_
setiD: - [NUe,» 11 > Recorder: M Tz L . Water Body:  {NUGe .
Set date. [ 3/‘21;;,‘1 ‘ ' Set time: 4440 ' S Net Length (m}: 7 Z ’.}—7’- (0
Start UTMs ' .. End UTMs _‘. T et Heiéht (m): (¢ v
pasting:. (2 48 (4n) Fasting: C_o?x'bﬁ‘il ) (“"{f%) ‘ Net depth at each end (m) 2 fl{ / 5.2
Nerthing: 7)J S"]Q A . Northing: '73 { 5719 S Weather / Comments
Number:of panels by mesh size {mm): _ . o e =
(ol ( 38 (51« 76t 102y me_ ®) ' ' Water Temp {at lift) (°C): __| X
uftdate: Apalt /U ifttime: 40'AD  |Air Temp (at lift) (-C): 4
CATCH DATA o _ .
Species Sample ID Mesh Size | Fork Length Weight (g} | infield? | Sex | Mat. Repro .Age TaglD . | = Ext DELT / Parasites?
: “{mm) {ram) ao | ‘Status - | Struct. Lo '
. . " ] vy _ o . _
A SENZR 1 I S - 1 ]
NO Nt "1 | R
3 ) T - i . i : - . b : B
CODES

SEX M= Male; F= Femaie, IM Emmature, _UN Unknown__ REPROSTATUS UD Unde_v
MAT. MA = Mature; IM = Immature; UN = Unknown =~~~ AGESTRfJCT PEL= Peiwcf v_”P

; -Dorsa! ray

= Pectoral fi in; D




2011 EEM for Meadowbank Gold Mine: FIELD DATA SHEET

|G!LLNEI' SET & LIFT DATA D bod e
setip: | [NUG— g~ Recorder: Mo . %_ ) Weter'Bo'dy" e, . T
setdate:  \ D Auu In Settime:  [A‘1p INet Length {m): 22 '4":‘2
Start UTMs End UTMs _ e et He.ght(m) ! 9 :
Easting: . {5 (%G (f-ﬁﬂ_  Easting: Ql?ooS e TG{‘@—} ;kNet depth at each end (m) ,,(, / '4,,3 '
Northing: 71,{ G;}Siol Northing: 7;5 (0,1(?1 o v Weather / Comments 4 '
Number of panels by mesh size (mm): o ‘ : . . .
25 33 5181 76 ;(,5} 102 126 - |water Temp (at lft) ("c): __| A9
i.lftdate. % A (é? / “ o Lift time: {(,“513 JAir Temp (at lift) (°C): RS
I_C.ATCH DATA ] . :
. o - Weighed ’ :
Species Samplep. | MeshSize jForklength |\ (@) | infield? | sex | mat. | ReP | Ase Tag iD Ext. DELT / Parasites?
- {mm) (mm) : Status ] Struct. i
. ) {Y/N) . i
h. \ - A |
MO YR YN
; L\
_S_E_ M Male; F= Female, IM Immature UN Unknown REPRO STATUS UbD= Undeveloped RiuRipe RU= Runnmg, SP.=Spent; RS,_ Restang, UN Unknown
MAT. MA = Mature; IM = Immature; UN = Unknown AGE STRUCT. PEL= Pelvic fin; PEC Pectoral fin; DR = Dorsal ray . . . .




2011 EEM fB? Meadowbank Gotd Mine: FIELD DATA SHEET s page Mo A4 T
GILLNET SET & LIFT DATA GM"”\
setiD: - [NV (- “f’l-, ' ' Recorder: M;L[g '
setdate: Dm U3 /(] ' Settlme 1<| %‘5 s
Start UT;WS u W./" 48L s End UTMs o Net nght (m) . : .
fasting: (9)0222L9 . Easting: ( A 3‘&" U{ﬁ) j;Net depth at each end (m) LT
Northing: 7LV 7020 Northing: 7}\\ 7 fS(,., : ; Weather/ Comments o -
Number‘f-f’of panels by mesh size (mrﬁ):. . 4 | _ _ - J
: 38_ {511 76 1 102; ¢ 126:%;} _ _ Waterfemp (at!ift) (°Chk: { Lt(p ‘

}Llftdate Huu q / A 5 Lifi:ti;:te: m% - |Alr Temp (at fift) (°C): q, :
|—CATCH DATA . . | .. :

Species Sa.hple 'ID M?:r::;zé .For:(n:.fnr;g'.th We:ght (g} Tri?i:ezt? Sé;x . I\n“lalt . ;?:Los _ S::ii't. Tag D E;:t. DELT / Parasites?
L -3\ [Pl | 535 [150h | ¥ | —

R | 1ve-z0) [ B [ 29% | bb4 | N | m .
Ol | Inve-1gan |26 | H9H [igelb . | Y | -
Dol | gt | ) Heo | 248 | N | M - S
L | wuenapg] | | 741 | Ho3z | N | F-| X
Ml | Mg bl | 4 |H45p-| Y |- _
LK1l o] U a5 | ese| n | v S
K70 | -3 o] ST 1257 IO | Y-

RNH | et :5 ALSL 1385 | 53¢ | N | m- A1
LK | G- J0D L 356 | outo | oW N
Tl | w5, 1542 (1550 | v [~

NG H | s3I 1385 | Loz | N | ¥ LY
Ll | st 03 1ao5 | oo (ol ~ .
ool | Inew 4] 0 [ %52 43H | N Mmoo B
putd | nee5[s9 (105 |~ W m = '
SEX M= Male F= Female lM Immature UN = Unknoy\(n REPRO STATUS eveloped Ri= Rtpe, RU Runnmg

MAT, MA = Mature; IM = Immature; UN = Unknown

AGE STRUCT. PEL:




z

2011 EEM for Meadowbank'(iold Mine: FIELD DA.TA;SHEET

CATCH DATA (continued)

Page ﬂ ofﬁq

Specigs Samplé iD .M(:_:'h nf)ize Eﬂ_rﬁ;'_ll.::;'gth WEIght (g) | i M é_t 2;;::2 s::lg:t Tang .. .. Ext D_EI:T./ par‘asit95?
LW | musiz6 | 32 [ 207 | Lo - e | - e
{Aq—fi Nye--B.17 | 7 _H'—{"l | leos . MA RS | PEc for o MNope b
Ruwit | {Nué ~ 1318 7¢ qoo ' | 634 _ [mA | RN PEC/bT — NoNE >N
v | w1301 70 | 37 | FI2 | mar] R |pEefor — NOWME i

_S_E)_(M Male; F = Femalg; IM =

Immature; UN = Uikngwn ™
A = Mature; IM = Immature; UN = Unknown

REPRO STATUS UD Undeveloped Ri=

AGE STRUCT. PEL = Pelvic fin; PEC = Pectoral fin; DR = Dorsal ray

Ripe,Rl} Runmng,SP Spent RS = Restmg,UN Unknown



2011 EEM for Meadowbank Gold Mine: FIELD DATA SHEET

Page lg of (7

Set ID: h\‘d{,’- ( ' Recorder: M’M/\/ . . : Water | Body: - INUE\ '

Set date: M } ?/ 1 settime: |15 Anet Length (m): 22F %2

start UTMs . EnduTMs Net Heught (m: R

Easting: (/A 3 lbb { %’-ﬂ ' Easting: @9\30 4% | Net depth at each end (m): [ cl /G ‘5

Northmg‘. ) ;),\ L 1%

Northing: ) g \(, 190 _

Weather/ Comments

Numberof panels by mesh size ('mrr.a-):'

o5 33a s1{l) 76y [f) 102

126:

- [Water Temp (at Ilft)( Ck

om

|Lift date: [QA-%V\  Lift times CL'.QS __ |AirTemp (atlif) °Ck: 7
iCATCI-i DATA . e %
g - D I p— —— T We hed T " pv————
Specks | SamielD M?;hnf)'ze For:(,:i';gth .Weisht, ® mtz‘jeg? Sex mat., :; '::’s sﬁiﬁ: (TegiD. | Ext.DELT/ Paraites
L os-Ho] 50 7] 28% | 288 | W | Elim D |reder]  — Nowg v
n {mml’r |NUG-(4,07 qos | ede | N | E | mA| R [ PEchT - b oNE P
LKA 'm@sﬁﬂ,@fb 357 | 4o | W | m | pa | up |peclr| _ Newg D
L—WNK a6 ~ 144 el D e B M IR %7’7’0? {fecng ,
LT mf 4 05 296 | md | N | glim | Vo |rEcfer| ¥ powe M-
U vy po| 1 1279 T [y [T -~ [FeC ﬁé’fﬂ"(?é’\ pONY '
ALCH™ | jans=14 ) 295 [ 058 |vERl -} - | - |fec ooar
K | 1ovuge- 1Y B 375 | ST | N | mimal| &\ |PEchkr]  — NoNE D
Ly | wue - Al 383 | 602 | N | m |Ma| R |PErly - NewE B
Ml G-y 24% | w3k | N | m | ma| RU |Prfer]  — _Now€ - D
A W mvE-y g |1 375 §zz | N || wh|BU feechr] o NONE )
LT, - Wuww Dl 517 | b | Y - 1= = Jler [9483 Ay .
LA [NUG”!Lf\f’j | 525 |88 | N M [MA) RS Diebr| - _Mokg D.
Y :va-’;@n!"i , 389 s70. [N | m | Ma | R |peclor| wevE T N
éﬁf“ 1 1wub -y, 9 W ] SU8 | rse | N | E [ Jpefer]  — | Mommar DY

SEX M= Maie F= Female IM Immature, UN Unknown
MAT. MA = Mature; IM = Immature; UN = Unknown

] REPROSTATUS UD Undeve

' AGESTRUCT PEE. Pe[wcf"n,'PEC hPectoraIf‘n, DR= Dorsal ray' '




2011 EEM for Meadowbank Gold Mine: FIELD DATA SHEET page_17 or_{] E |
CATCHDATA(continued) | ... ... ... . . o - '
Mesh Size | F rki h | Weighed | Re ro. {1 Age e ' | :
Species Sample ID ' iz¢ | Fork Lengt Weight (g} ‘in ﬁeld? Sex | mat. pro - g | TagID Ext. DELT / Parasites?
_ (mm) {ram) ‘ e N Status | Struct. | -
LR | WO o [, | DB [ IR [0 | & [T AS tcpe| ~— nove b
AR | wve-tg7 |7y [Hag 1925 | ¥ ~ el 99444 et
LR | Iy 18 | SH2 | Sote | NTim [ Ma RS |fghT | o aovE D
LA | Inugy.9 \ B 920 | N F |l |up [PEcfer| -~ .~ Mowe D
o S }:‘_ ‘ 7 ;‘t%%?
CODES - — 7
- SEX M =Male; F=Female; IM = Immature, Un= Unknown “ REFROSTATUS UD = Undeveloped Rl= Rlpe, RU= Running; SP Spent; RS Resting; UN = Unknown "53' ’ £4)
¥ MAT. MA=Mature; IM = Immature; UN = Unknown _AGE STRUCT. PEL = Pelvic fin; PEC = Pectoralf‘ in; DR = Dorsal ray

LKR - 22 ,‘;
Rl - {t 1
et v @




@ -

" 2011EEM f&ﬁﬁeadowbank Gold Mine: FIELD DATA SHEET T  page_ et 4l -
GILLNET SET & LIFT DATA ~ Ao NieuT
SetlD: PP -0 - Recorder: Susan. !z/pﬁ%,m / (latce.  |water Body:_ Ppp//pp@;&( ),Akg
Set date: ﬁ&mu&’f’ [h 20} Set time: fﬁgo Net Length (m): . ‘7272, ‘I,L?¢<
Start UTMs v\/;: mgf (AW EndUTMs  whiaT . 14w | Net Height {m): l.g _
_[Easting: -Aé 20437 _ Eastingg %0 2SEY o _ Netdepthateachend(m}: 372 / ,;,,‘4 .
 INorthing: 7722914 Northing: =777 2017 - Weather / Comments:
Number of panels by mesh s'i mm): . C - _ _ O!mf%% Yeui Wﬂ’fﬁg G ’LZO W{h?’
~102:_— 126; {5 f'/:'; b T Water Temp {at lift) ("C). 1%
‘ Lifttime: /(30 Air Temp (at lift) ()C):  #/ G &%
Mesh Size Fnrkflfﬂgth Weight (g) \::’lef;iill:: Sex | Mat. Repro Age Tag D Ext. DELT / Parasites?
- {mm) {mm) (V/N) Status | Struct. ' '
126 LAY | 2k T I T pets | 29S| NoRmaL A
102 | HA. |Hoo | Y | = | - |- PEC | 23153 | Docsel fig *ﬁvm A
@b 390 | 748 | W E [ma | R lemr | — NogmaL 2
102 | 386 | 742 | m | Fluma| py lPeckr| - NogmaL o
3o | 980 Leewo | v |1 =71 = [ [gm54  |ancatimnmer A
| 244 |36 | n | M M O
Pp.ol.o3 - 2772, 55D M F L NOR MmAL b
L e.ono%| 2 743 | 158 M| M pIAMA D |
- ?;;;.;,__Q',; e | 282 | 220 | \ |'F CUpNoRMAL
L | poolo | Tv SN _ hopmAV |
(. POOL L | 76 | 278 22 [ ow |m  pgrmar ey o
pnotia A3 god |Ben | Y AT "T‘” S
PR3 | 3% |30 | 4450 | Y ng +ftf o
Vil JA | 3k | 24% - | 159 | n o -
CoDEs -*'Pb OI ’SJ 3§ . 7,%‘3_5 ,72 M "«v
SEX M= MaLe,F Fernale; IM = immature,UN Unkn6wh-  REPRO STATUS UD = Un |
MAT. MA = Mature; IM =tmmature; UN=Unknown AGE STRUCT, PELWPerag )




2011 EEM for Meadowbank Gold Mine: FIELD DATA'SHEET =~ : page_ ot of .l S

CATCH DATA (continued)

Mesh Size | ForkLength |-...

R b Repro | Age' -
oy |y | O

Species |- “Sample ID | Mat. “TaglD E..DELT Parasites?
pecie _ P . -a_t _ Status | Struct. _ agl e xt. DELT/ ara__s.ltes?. E

Apwre [ oot | & | 212 | 106

m | uo et <= Naamu
- d |/1<T@._ Ph-00L1F | 3 fZS‘o 1 e | un | Peer|TT T NorRmAL.
@ feoh | oo 1 2 B Zog~ | Leo - - | - INone, | <~ ¢ \%m&iﬂ M;W',,:B;)}_
T e [ wvor | as T 7 I A7 I I N v fofg

i miM | pD0ldo | RS st | dg ) Yha| — |~ | = |mMone| - [ e M s
| E’I-Kﬂ.q«-‘ pooLAL L AT ) 142 43 i‘ﬁﬂ, WY 2"!%; = b | Ne | - .

:D:&:b,_:?d =/

P,

g

m'ﬂm.

N
5
-
£
3
bon -
4 v :
% o B
i - ~ B
o i

CODES . ‘ i - T .. B ' ) 1, . Lo
SEX M= Male; F = Female; IM = Immiature; UN = Urikndwn”™ -~ REPRO STATUS
MAT. MA = Mature; IM = Immature; UN = Unknown , AGI:‘lSTBUCT."

F .
= i




2011 EEM fo Meadowbank Gold Mine: FIELD DATA SHEET Page A oot _ e
.‘i'_(.i;l_l.‘L.l\lE'l'SET&LIFTDATA _ A-Nighr -
' lsetip: PP-oZ., " Recorder: 515@4 Mﬁf l'ﬂm: T water Body . P’QC dﬁ A . g
Set date: ﬂuauS']’ l6, ZON Set time: (K47 . Inet Length mi 229 x 7
Start UTMs \,\L 110w EndutMs  wh 1yl i/ Net Height {m): 1.9
leasting: - '0(0?03 13 : j Easting: 66 075 1 : Net depth at each end (m}: é,z .t Kar. .
Noﬂhiné: :}22,3 Is2 .. Northiing: 7225190 Jweather / Comments:
Number of panels bi/ mesh size (mm): C OVGF arfs-f’ VV)’W&f & MZGW g’if“
25 38 siu_¥ 76 & 102___ 126 Water Temp (at ife) () 119C
Liftdate:  fhiayed 13 204 _ Lifttime: {39 |AirTemp (atlif) (°C: P
— Ao ' ” y T — <
CATCH DATA | ‘ _
- . . : Weighed i BENEES -
o ; i Mesh Size | Fork Length . 1. e Repro Age . .
Speuef .SampieID (mm) (mm) - ngght {(2) m( :i;:)i'-’ Sex . Mat.l Status | Strict. \Tag ID E\xt DELT/ Para:ntes?
Svrre | ot el | £ 295 | 272 | N [ || oo emsfr — | NM?&‘}MH. v
LR 2| BD,02.0% 51 268 84 | N | m|im| vD |peclor] - | N@&&Mu D
e
.
CODES

MAT. MA = Mature; IM = Immature; UN = Unknown’

3]
s

§§_)_(_ M = Male; F= Female IM 1mmature,UN Unknown REPRO STATUS . UD = Undeveioped Ri= Rlpe, RU Runmng,SP Spent RS= Restlng, UN= Unknown
- AGE STRUCT. PEL= PeEvucf in; PEC = Pectoral fin; DR = Dorsal ray ™. !




PR

CODES ~ -

SEX M= Méle F = Female; IM = |[mmature; UN = Unknown

MAT. MA=

Mature IM = immature; UN = Unknown

- REPRO STATUS UD = Undeveloped Rl = pre, RU = Running; SP = Spent; RS = Resting; UN = Unknown
AGE STRUCT. PEL = Pelvic fin; PEC = Pectora!fm DR = Dorsal ray

2011 EEM foF Meadowbank Gold Mine: FIELD DATA SHEET Pagé 4 of £
GILLNET SET & LIFT DATA A-Dhu b NUGHT | A
setiD: D-p% " Recorder: 5{15@ //Ig,,&,yt ';NatEI" Body: Py m/’{‘(ogm {
Set date: QHW,;J, {1} Jnt) Settime: " //30 =_' Net Length (m): 22 7«?4 2
Start UTMs -.Np |l1 I End UTMs \N&; 053 1A _ Net Heught(m) n +.8 .
Easting: @@%@%‘&@ Easting: _ e ) Net depth at each end(m) | 30/ 9
Northing: ' _ Northing: Weather / Comments: a‘/gfcaé"’ WMJ & sz 20- -3p kanfhr.
Number of panels by mésh size {mm): .
25 3851 6 768 102 126 S Water Temp (at ift) (*C): O_H ’c /@ 1z
Lift date: - Pm%g%« 7, 7_053 Lift time: /[,74154{ Air Temp (at lift) {°C): g5 757,
O& {455l z%’ f‘m,u{ 0’% B ! o
LCATCH DATA
Speci?s sample i Mt(a: rrf)ize For:(rll;:l)gth Weight {g) ‘::’:?;izc? Sex Matl \:;'::; S::i:t. TagID | Ext. DELT / Parasites?
LKTR_| Pp-odo) | ST | 4od  letAD N || | PEC (54 nuog A
| e ‘ _ ' .
Lkt | p-bd.02 | sl 350 | Al N MoLm b fveelst| — fofg . b
L | Poendood | €1 L 2% | SAST| N ) MM | YD peeler] T neng. 3
Lo | eo-pn 04 | st | ABA. | oo | W ToF | MRS _{rectet p— __mong. B,
LR | PD-p2 06| sl 430 LA & | M| Ry [ Peedor — | mﬂf\g_.j W
Al '7‘?)—0% m@ <l A | 5SSl N WM | oo feeeer] = oo b
Ruwin. | é‘fﬂwa% ps | T | S _N M_[MmA | B peeoT] o none . Y
L€ | PD-D5.04 ) S2Z N T Mr| B yeeer — ok b2 r)choaCFf :
e | Po-ofin | =y o “ | Aup | — -l = [Pe¢ | AR NnonL T |7 release
et | pnoobon | s | 26T [zt | N — |- |~ lpec — o A
Alem oo -0%02. | S A1a. | Arow| N U DM g, [ Reor | — Dong D
LK | 7p-0% , 2 | B 255 250 | N £l | ud weeer]| — 0oL . ol I
g | Toeob 4] M | 220 | Z6ST| N U 1M UD jweeer] - none T
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2011 EEM for Meadowbank Gold Mlne FIELD DATA SHEET

_ Speci'es

CATCH DATA {continued)

g S or 1l

\‘,anl"

Samplé D

Mesh Size.
(mm) B

Fork Length
fmm)

. i\fe lght . (g) * §

Mat."

"Repro.. |
Status |

" _ Ext. DELT / Parasites?

[ATE. -

7%

2126 T

LT g

oo, 1l

T

LS.

Y|

ponL.
nong., -

Liert.

PR-J% , ﬂ-

e

SE3

EATSIAN )

R -

PD-0b 1y

A

A2

&3¢

2\

LTl

xu>o%sﬁl

KN

144

% - Q‘D

———

nong .

o]

S0%.

ARy

wprlepE e |

i

OO L

SEX M = Male; F = Female; IM = Immaturé: UN = Unknown
“ MAT. MA = Mature; IM = immature; UN = Unknown

REPROSTATUS up= Undeveioped Rl =Rige;
AGE STRUCT*PEL'Z PelvicHin: PEC = Pectoral"'f' n; DR=Dorsal’ ray

unning; SP = Sp_ent RS‘ 4 Restmg, UN Unknown' L



bl

®

2011 EEM foF eadowbink Gold Mine: FIELD DATA SHEET . Page _ 6 o |l
GILLNET SET & LIFT DATA : A - DA’W ,g,, MIEHT _
setin:  PD N4 Aﬂa | ‘Recorder: fow-dmm. |water Body: @i
Set date: QMM{J ﬁ‘l} 70 Set time: | Nét_Length my: ZZ.#)‘Q
Start UTMs l;\}; kil End UTMs §”’ Hv\] Net Heighf {m): . i‘g :
[Easting: é“ﬁ @ﬁgﬁ ] Eas:ting: ;’}% kY7 *%g@ ! - !\‘lAet dent’h.at ‘ea_cn énd (m): %Jéﬂ / @ﬂ L&)
Northingg: ™ 22 %% @% Northing: ﬁ 7 £ Tha Il " |weather / Cémments: o\/cy"z-‘as.} - WW s 2O~y i fl—
Number of panels by mesh size (mm}: | _ ‘ @ o Eogt
255 3s si e Y1027 16 B _ Water Temp (at lift) (°C): [1C \ Z %
Lift date:- QWJES?‘ [./ Doif 7 Lift time: ?"OL' Iair Temp (at lift) (°C): 9, Sj Cr \ ?SGC
(ﬁ S«A/ Quﬂg i, Lo“ |2 1{ @Lv 0""14;)’4“4 T ) : ]
Species Sample ID Mt:::\ r:)ize For:tr:‘.;l;gth }L_ejght (8) ‘%?IIEE;"' Sex Mat. :g::: st ru it Tag D Ext. DE"LT/ Pa{asites?
no_cdled ' '
vt | Phofo) | 12 | 3ot | 23p | Y PEC | 79189 | none A
(LR wEPardez | W | 34 | ko | L | 260 ANl A
e | 200403 | wr | %9 | 4300 |V PeC | a7l | o A
Lec:| pootot | 1p7 | 5% [Z18F [N [ (A [RS [Mloro| —— | yipge D
LR | PD-04. 55 | =, 52V 11888 | N M MR ] &) [P NoNne. k)
Ll [ PD-O% . | 7 | Bl | 196k | N TE [WA [ Ry [PCero none v
virgs | PD-04.6%| 9, | 532 | 500 | v ' 39057 | M i adipese- A
X e [ Pp-0iev | 51 | 63% (2652 | N (W M (D [P | o None b
B ke | Po-04 . 69 __5) >0 554 N ool Tub i?Ec/c?-rn - \ none 0.
L | PP-0%40 | by | | Y — —~= 1 | #3913 Al
LR [Po-o% . | 3¢ | g | bl [N | E WGP e | ——— none s
L [Po-0. | 3 | 2% | 20 | N M [ | up [®e none n|
g eb-ot.vs] o | 193 ] % | N R it | wp et | —— L nene »f
g XEI\: Male; F Female M= Immature, UN = . Unknown REPRO STATUS.. UD Undevelob.t;d RI=Ripe; RU = Running;, SP= Spen_’g RS = Restmg UN= Unknown . |

hl\;l_u MA = Mature; IM =d4mmature; UN = Unknown

(< AL

AGE STRUCT, PEL= Pelvacfm PEC= Pectoral fin; DR = Dorsal ray



SEX M= Male; F= Femaie, M=
MAT. MA = Mature; IM =

Immature; UN =Unkhown ™~
Immature; UN = Unknown

~ REPRO STATUS ub= Undeveloped Rl=
AGE STRUCT. PEL = Pelvic fin; PEC = Péctoral fin; DR = Dorsal ray

Rtpe, RU= Runmng,SP Spen:'RS 'Restmg, UN = Unknown ~

’ 2011 EEM for Meadowbank Gold Mine: FIELDDATA-S?-IEET%?L ) Page :i‘ of ’ ' -
CATCH DATA (continued) o |
. g Welghed S
Species |  Sample ID Mesh Size: | Fork Length " Weight (g} infi eld'? Sex | Mat. | -R\eproe Age Tag D Ext. DELT / Parasites?
| (mm) | fmm) _ (/) Status | Struct, [ F L
LITR po-oy, 1% | 425 120 23 | N F— M| UD "?@/@ | —— vone. S
uqe, |-Po-oy 15 35: 2R [ 4BOwM *: ¥( w;} et  Jone A
,w. | .
ArCu|Po-0% . bo | 2¢ | M4 | 2 20 (bog)| — Nong £
7 S Z - | | ‘
CODES




2011 EEM for Meadowbank Gold Mine: FIELD DATASHEET = : page_ D ot ||
|GILLNET SET & LIFT DATA By
Set ID: Tp-o< Recorder: 4y _ I{(r/z i Water Body: |»;€ o\(eﬂm
setdte: fhug (€0) ____ setime pa3 Juetienginmy: *. 22347
‘\start UTMs s [[i( (fu)(\! End utMs Wb g -{13? ((L[’)N et Height (m): LY o
Easting: - @ gﬁ“ 20 42’2, Easting: Ol QY572 Inet deptn at each end (m): L5 1 b, *
Northing; 7'2’), 3 25% Northing: F22 2%9%. WeatHer / Comments:
— - svercas - wmnd f:;s"‘“ fumlaw{;v
Number of panels by mesh Eﬁu:e (mm}: :
25 38 51 V‘/ 76: 5‘/ 102: 126: Water Temp (at lift) (°C): /0 & C/
|uift date: H’E 4 1B / ifttime: |5 ‘1[2 Air Temp___(at fift) (°C): - ¢ g c
CATCH DATA o S
. Mesh Size | Fork Length | _: . 1. a | Repro Age —
Species Samp{n D (iam) (mim) Weight (g) | |r; :‘;ehl; | Sex | Mat. Status | Struct. TagID Ext. DELT / Parasites?
L¥rg (900501 | HHp | b20 (2035 | Y — (PO | F7(ef | vene g .
co S “ " - " - . Ew— - S '\ =, ’ - \\ ‘ o e e
SEX M =Male; F= FemaEe, IM Immature, UN Unknown REPRO STATUS UD Undeve[oped Ri= R:pe, RU Runmng, SP: -Spent;:RS ='Resting; UN = Unknown
MAT, MA = Mature; IM = Immature; UN = Unknown ; .

 AGE STRUCT. PEL = Pelvic fin; PEC Pectoral fin; DR Dorsalrav '




-Gi‘L'I.NET,SET&LIFVr DATA ey (B oM
Set ID: PD Ob - Recorder: /Z{j{,(/,rzﬂ fWater Body: . an )
|Setdate: !%” zag  Settime: Has ‘et Lengt'h (m)' ' & l "i};c {a
"smrrUTMs\i?(’ il "\ 4 _End uisW18e\ 1 W " Inet Henght(m) (.§
Easting: - f}b 20 LfSZ Easting: O b 20 205 ' ‘TMINet depth at each end (m) 20 ’ﬁ‘ “./ 4‘\%@
i . - 2 . . R ] ; ‘ - ] + '
Northtng.. 7’ 22 %O{g Northing: ?’2 ZZ %(001 Weather/ Comments. oveizes ?(_ Wr‘a‘? d‘g . f‘f’ﬁﬁ WZ o lonfhy
[Number of panels by mesh size (mm): _ P o _
255 38 251 76 1027 126 & o |Water Temp (at fift) (°C): ZO, oy C -
Lift date: QM & /A Lifttime: (o307 Air Temp (at lift) (°C): x°c
| N, " m— —
CATCHDATA - , -
L Mesh Size. | Fork Length | . . . Repro | Age .

Speues 7 Sample ID (mm) | () Weight (g) 1:} ;ile“l!c;? Sex | Mat. Status | Struct. . TagiD _Ext..pELT/ Para-sues?,
K7e | pe.o | 20 1589 |igso | v et | 7mes Viewe — - K
wm PDOL.0Z | 162 | 54¢ [16}S | Y M | Tty none K

?,,
.\\\\
s

. R o .
2011 EEM foF'Meadowbank Gold Mine: FIELD DATA SHEET

SEX M= Male; F= Female,IM Immature; UN Unknown
MAT. MA = Mature; IM = immature; UN = Unknown

A __REPROSTATUS up= Undeveloped Ri= Rlpe, RU= Runnmg SP-Spent RS = Restmg UN = Unknown
" AGESTRUCT. PEL= Pelvucf in; PEC= Pectoralfm DR DorsaEray . .




i
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2011 EEM %gf’ﬁneadowbank Gold Mine: FIELD DATA SHEET

GILLNET SET & LIFT DATA . Dk\'{ O NAHT
_ Recorder' - \ Water Body:
Set time: ggﬁ;% _ . Net Length (fn) 22,17¢Z

start UTMs W' 17,4 End UTMs WP R S PNRY- T Net Height (m} g -
Easting: - " Q204073 Easting: © {J {4‘7%@%@5 -l et depth at each end (m) 958 /8 g
Northingf.' . ?222‘5% }_‘Northing: ?‘22‘2 YL . Weather/.Comfr;;;?; i &{-f) @6 A20 kﬁ/‘// li
Number of panels by mesh size (mm)- OVE L - @ .

25 38 w” 76: % 102 126 o ® ' Water Temp (at lift} (°C): 10:5°C M&%

® 5 ® S¥TT ) " ;
Lift date? g\,{_ﬂ 'LK/i T ~ Lifttime: S/} S / 22 . Air Temp (at lift) °C): e 7%
(et - - B =
O 12 1if dme 08 o
CATCH DATA S o . >
: : . Weighed:| - ' .

Species Sample ID M‘(’:‘nf;ze F°':::;gt h Weight (g) | in (:];ir:?\ Sex. | Mat. :;':L‘: s:ﬁ:t‘ ?_Tag o | . Bt DELT/ Parasites?

Liﬁ'ﬁ; A PD #0F L ol ::?ﬁ,l E\gﬁa | ’SWD " V?&% e i - PEL A A% ‘ JAY

LV | Po-pd 09 | ¢ |33 | o [ NWERL = - ] - e | font A

o | po-y. 03| S0 | B | 2%% N L& MA | A\ | Reefol] Nt D

L | Pr-o3 oh | S ST < | \}@‘f‘? Il s — | PeL | e T e . A

o . M ' | .
§gg M IVEaIe,F Femaie, M = Immature, UN= Unknown -REPRO STATUS UD Undeveloped Ri= Ripe, RU = Runmng, SP Spent RSM Restlng, UN = Unknown LLT@\ 2 G
MAT. MA = Mature; IM = Immature; UN = Unkno\.\rn  AGE STRUCT PEL Pelvu:f in; PEC - Pectoral fin; DR DorsaE ray ‘et O e
| | pvie v

]




2011 EEM f6¥ Meadowbank Gold Mine: FIELD DATA SHEET

GILLNETY SET & LIFT BPATA

Set 1D:

@O B —renr

Page ot

o008 A, 1N

Recorder:. -

St J) gusrm.

Water Body

p; M@ mm —

Set date:

mﬁ EC&!AS ‘i“r )g’

Zé)t

~ Settim&:_ -

e

Net Length (m)

Start UTMs

#’2%

B Eﬂ d UTMS.:

134

,. Net Helght {m}

2203% b
Ly

Easting: :

ObZo ¥z

A"":'Easting':

020 240%

: Net depth at each end (m)

_3.4r 9.5

Northmg

27 (%%

Northing:

7222912

255

6

Number of panels by mesh size (mm):

38:

G S 126 B @

JLift date:

ﬂ'\m l

/N

_ Lift time: I

Lo~ 2,3/

: Weather / Comments

“|water Temp (at Ilft) (°C)
Air Temp (at Ilft) ( C)

@o 5

o\/ef%% j wind E5 ~ 20kfie
@ro,_s‘}é

X" C

+C.

® sk Aug) 180

CATCH DATA

4

Q | é%&\g \\H—_?ﬁmﬁ Woar

Species _

Sample (13

Mesh Size

(mm})

Fork Length
(mm)

Weight (g)

|_n field?

{v/

N}

: Wetghed -

.Sex

Mat.

Re_pro' '
“ Status. | St

TaglD

Ext. DELT / Parasites?

LKT K

(02

PEI

N

1 R \1

None.

TD-0%. 0\

029

|

i

0. |t

1M

<4

: ﬁdf?«?—f .

o e

R IR

Ll

3400

FFeE

_msm: lipon

o i@&.{t

< |

28R

zzs |\

NoNng

2%

7235

%o |

rong .

3¢

X 2

g0

VD -8 5 "

108 .

oL

+

3L

54

e =

TODES .

SEX M=Male; F= Femate, IM immature UN Unknown
MAT. MA = Mature; Ir\gr-lmmature UN=Unkrown

Dorsal ray

—RE”RGSTATUS up= Undevebped Ri= Rlpe.RU Runmng,SP Spent RS Restmg UN= Unknown
M_PEL Pelwcfm, PEC= Pectoratfm, DR=



AR Y
,C‘“ -‘)-"[) 3\}‘ _‘A.,r
2011 EEM for Meadowbank Gold Mine: DETAILED BIOLOGICAL ANALYSIS LAB SHEET f"";f iy +9
v AU W
‘ A ot
Recorder: __Lautrn Uy ndeegn Date: f\ug 12 /1 | T
i le ID i
Fish Sa!mp € Age Gonad Gonad Waight of Totat#o6f| Liver Liver Internal ?tom‘a(‘:h corlitents
(from field data Strueture | weigit (g} | sopasrants _180 eggs welsht(e) | epnsarinc Internal DELT M (identifiable items;
sheet) i Rp AS° (g) el A e i fullness)
{5 cc | — — _— @
Ten-05, |\ oTIPEC nor me/ —_— — narma nov M) - S ) s 2eeplacktly,
Pic 2382(3388 | | I'nle !;-:f’h,
. Tleec i oy S e L \V"b\bm,); 3] Layen In S
/\Lm—o-':';‘ 2 0Tlee no mel norma) ﬂorma\ ngi aa -, T B >&m¢r
. 7 ) ul‘[zar;;g‘lpﬁ Lower intrshne Ch,
\,/IIPN'U'EHOOI oTfeeC | — normal. - - — nor ra| norma( J dvGisc)| 1009 Chimnamids ™y
de parac.%ﬁ MT stemact) '?‘ v
/TPN 06,03 UT/P[C m—— nov ma | — — — | Nor me\ 10Y mal madernde | inleshne (ioo% ).
‘ et ‘::._r!ra‘i:h Shom . € mphy,
\/T'PN’ OS ‘;2 R lm — V]Ofmﬁ.! s — | Nhormel "oy mal W od exaie Indes . Ft). !
. - . ju.'\ Tuv'a%r’(‘; Shoen . 0% £t
/"?”N.«OS ’5 DT/P&C — Vloh\“\\ S st VIOF ™ a\\ NO¥ ﬂ‘\&l' laws ndes. Rall. (r‘go’)
oS
Stomachk | Stormeen MT
WV TP.\] 05 O OT/?&: —— Vor e\ normek Norv &\ . pm:a:i_(s . o ¢
Su{ L Shwach (07 fugd
\/TPN-OS 03_ oT/PLC — | normal R —_— — | hoy mal nd(mal ?“”’S*T."—"\ :
i ?7?’57 (H‘lac{a-rmc;= ) ﬁ
P | ownk paro$®? Shhmach 0% WLL.
VZ/ -0 T T oY tha ) - < norm : '
fToN05.07 JoTec) ~— jtoel: | 77 | T —— | normel | normal . A
~ pic A _ moderade | Shwaeh 207. fuel..
\/TPM-o'a. 0% |oTlhee | — | ormal | — norma norma | quit petrasties
Ld Pam?_ '?}owra KV 54.).7- ﬁﬂﬂ
\{ TPN-O@ 83 |oT/eec | — horma[ —— | normal norma | 3moﬂ(mlf_
-~ o f ) ‘\!
J TPN'O(O’OS ot (pel| — [\,O(MC\\ — - - nocael noteAn| q\zf‘i) Shaach ?Dé% [
med par
TP -0 l% orlpet| — nocaral — — — [\Q(.N\Cl\ nomaa CYSts an 31.,*.«('(‘/“-. ﬁO“IC,-&.jl,
™ '3 = ' Ak b ab
ﬁpﬁ--s%Mm mod pefo
V] TPN- 00, 1) Q‘FIFBC E— f:(_é;é;sg T T = noraal nomaa\ cgﬁuf&g‘“‘ eﬂ"‘P%{
Age Structure Codes: :

PEL = Pelvic fin; PEC = Pectoral fin; DR = Dorsal ray; OTO = Otolith

/e



2011 EEM for Meadowbank Gold Mine: DETAILED BIOLOGICAL ANALYSIS LAB SHEET

Uptam [/ Claire Hreuchut

PEL = Pelvic fin; PEC = Pectoral fin; DR = Dorsal ray; OTO = Otolith

Recorder: _ Sui g Date: Hu.jmsjf' 15 '.7,0lf
Fi le ID i
it Sa.mp N Age Gonad Gonad Welg/ht o Total # of Liver Liver Internal ,Stom?t,:h corutents
i ak Structure | weight (g) | appearance pona eggs weight (g) | appearance el arasites? (identifiable items;
sheet) ghtis P L\@ (g) 8E gnt e, PP P fullness)
PR
/ gy lighhy lignt(Jo¥] LetR drramemid s
o B nocnea\ — T — iy B B il b 4 :
N TFPNO(DOQ | (PeC, pié_ Bated] fore e i Jé‘/o (i'pt\/-\)
i low o7, 22
\/ frP'N,DLo' ab or {Péf sl nor mal — e L norma! ne rMal shrmcL’T Fu/&”
wnehad -
/ = o dﬁ_-&ynhﬁz,{ [E;z :,m\ . 7 l —
M TPN-0bS|0T/PEC| — norma - - nocrnal | STk Hedder | NoNE [ (0% £, 2w
1 7PN 0.1} |oT Per| — por el — — —_ nocm e nonL TONL. "-N'Ph’f
: _ | lightnd) 0% E,di, zdD
TPN-0L 9 |oT (pec | — oo\ . _— — Moemat | nocme :
| parosilee lignt(oned.| 20% Ll
N TPN-06.2) [oT [pet| — normal it — —_— a8 normal | sewdpn \Som
- | parasite ofF rocl L, 26D
(7/ ﬂ?}\.i'O(g~-‘g OT,PEL —_— ﬁbfmﬂl — S [ —— dusce\oradicn nomal Shme 2 T, 2
'%’4—113'7,?"14 = PersiKs =peu)o0m
mod v .
\/’T'P?\'\’O\’o-ig ol lPeL | — normnal - . aoema norme) shomech . 16% « 22D
T — s — e . N — — Cq;ﬂ* i
VA e S T = e 5 ﬂvv‘\/;ﬂf S |
. PR— - - orwoA \ T lo ., ephem )
\/ TPN-D7.01 | 07 /PEC - !",f-'*:i&l th, e - ho'_”‘_c"l ___Reart SRS % o 4“?@-,&&.-'1‘;:(%
7(/-\_/‘\___/’“\_/’“‘*-"‘ normal 1 [reves s i f - Jﬁh"\-”."-ﬂ”m
P pl ors larae o i ; hot Wl O lo (™ 4 20%., €sh
[PAN-05.2) or /pgc et M . N normal pasasites gff‘f Lo T mains
T NG 0 S, A I e S S G % pupa, _.._
] (s ) N
f TPN- 08.002] OT/oec| - NO(mal — — - nocmal Normal ViDhe ® 7 eval pal,
: 60% . chiro
M TPN-068.003| or fec| - Wormal - — - V%Ofwﬂ/( o7 el houne vvidhep
. & . ohiton
M TP~ 03.008) o7 /pec = nocmal - al — narmal haomaf vone. | 275,10k
| 1PN - 080l or | — tormal - - = | mormaf normal noue | 57 dhiron
Age Structure Codes:

4



2011 EEM for Meadowbank Gold Mine: DETAILED BIOLOGICAL ANALYSIS LAB SHEET

PEL = Pelvic fin; PEC = Pectoral fin; DR = Dorsal ray; OTO = Otolith

Recorder: M lxe Date: /1»\9 (A /1]
Fish Sample ID Weight of . . Stomach contents
g Age Gonad Gonad Total # of Liver Liver Internal . e . ]
(irmrimed ata Structure | weight (g) | appearance /J,Od ©8es eggs weight (g) | appearance bl DL parasites? (Wemrfiatle o
sheet) LX) fullness)
"r_' .-k,Lp'g’!'\ & ]
[ - P o o _ l NS0 \_3 /) ;l W
| 5 ; ,Tf{\‘) .f I k l’)/‘ % I‘X\A{’! - uk i }ks \j‘l’ e -L-! N\){ P—-y Kiak dua. i
(}LL’ \ B \ ,\l O was i l/&\') sk lu j*) ;.’
51 \ Og 0"\15 1‘.\ S v — ~~ — b o ,,5,. " :\ ({r\r.nj et~ | Mmsing 4
\ Tob ol 0 RIS
al & . L O nere & /
A ’;)\k"L. =) — \ b _— s ~— ) \" : \P; [0 &
K TPN - 1,03 5{‘/ N sl ? v aék.wk rﬂ oA w-j ‘*"%wi'i" rfhper ) PN,
\ -\I_Q,Q . 2 i TR %u f é.),) ¥) p N
I Lep " o \ (D et e 9\ — - R 60 e ,t&} j X e X R Y ) '
oy '!IH‘J -11:0D {,(; AU(,:-..J r\a (AR j pero / :
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2011 EEM for Meadowbank Gold Mine: DETAILED BIOLOGICAL ANALYSIS LAB SHEET
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APPENDIX H

FISH DATABASE







Lake Set ID Date Mesh Size (mm) Day/Night Species Sample ID Mortality Length.mm Weight.g K

TPN TPN-03  11-Aug-11 38 Day ARCH TPN-03.03 N 214 100 1.020372346
TPN TPN-05a 13-Aug-11 51 Night ARCH TPN-05.07 Y 272 190 0.944162808
TPN TPN-05a 13-Aug-11 51 Night ARCH TPN-05.09 Y 275 216 1.038617581
TPN TPN-05a 13-Aug-11 51 Night ARCH TPN-05.11 Y 338 390 1.009984029
TPN TPN-06a 13-Aug-11 102 Night ARCH TPN-06.04 N 581 2025 1.03251562
TPN TPN-06a 13-Aug-11 102 Night ARCH TPN-06.06 N 576 2150 1.12504789
TPN TPN-06a 13-Aug-11 76 Night ARCH TPN-06.08 Y 345 454 1.105601369
TPN TPN-06a 13-Aug-11 51 Night ARCH TPN-06.11 Y 488 1125 0.96803945
TPN TPN-06a 13-Aug-11 38 Night ARCH TPN-06.17 Y 201 78 0.96052004
TPN TPN-06a 13-Aug-11 38 Night ARCH TPN-06.19 Y 218 90 0.868706415
TPN TPN-06a 13-Aug-11 38 Night ARCH TPN-06.20 Y 257 146 0.860108988
TPN TPN-06a 13-Aug-11 25 Night ARCH TPN-06.24 N 115

TPN TPN-06a 13-Aug-11 25 Night ARCH TPN-06.25 N 136

TPN TPN-06b 13-Aug-11 102 Day ARCH TPN-06.26 N 577 2125 1.1061945
TPN TPN-10  14-Aug-11 25 Night ARCH TPN-10.02 N 135 25 1.016105269
TPN TPN-10  14-Aug-11 25 Night ARCH TPN-10.03 Y 126 20 0.999812035
TPN TPN-10  14-Aug-11 25 Night ARCH TPN-10.04 Y 134 24 0.997463119
TPN TPN-10  14-Aug-11 25 Night ARCH TPN-10.05 Y 135 20 0.812884215
TPN TPN-10  14-Aug-11 38 Night ARCH TPN-10.07 N 580 2050 1.050678585
TPN TPN-10  14-Aug-11 51 Night ARCH TPN-10.12 Y 310 300 1.007015542
TPN TPN-10  14-Aug-11 51 Night ARCH TPN-10.15 Y 302 294 1.067398287
TPN TPN-10  14-Aug-11 51 Night ARCH TPN-10.16 Y 256 168 1.001358032
TPN TPN-10  14-Aug-11 51 Night ARCH TPN-10.17 N 340 450 1.144921636
TPN TPN-1la 14-Aug-11 76 Night ARCH TPN-11.07 N 378 650 1.20347745
TPN TPN-16a 14-Aug-11 126 Day ARCH TPN-16.01 N 604 2425 1.100527571
TPN TPN-16b 15-Aug-11 102 Night ARCH TPN-16.19 N 558 1800 1.03602422
TPN TPN-23  15-Aug-11 76 Day ARCH TPN-23.01 Y 596 1926 0.909740446
TPN TPN-24b 16-Aug-11 51 Night ARCH TPN-24.03 N 284 225 0.98226235
TPN TPN-25  16-Aug-11 51 Night ARCH TPN-25.03 Y 284 236 1.030284065
TPN TPN-25  16-Aug-11 51 Night ARCH TPN-25.06 N 278 230 1.070516704
TPN TPN-25  16-Aug-11 51 Night ARCH TPN-25.07 Y 233 122 0.964477427
TPN TPN-25  16-Aug-11 76 Night ARCH TPN-25.09 N 585 1675 0.836656546
TPN TPN-25  16-Aug-11 76 Night ARCH TPN-25.11 N 416 825 1.145971869
TPN TPN-01  11-Aug-11 102 Day LKTR TPN-01.01 Y 567 1800 0.987468677
TPN TPN-01 11-Aug-11 76 Day LKTR TPN-01.02 N 560 1700 0.968021137
TPN TPN-01  11-Aug-11 51 Day LKTR TPN-01.03 N 517 1400 1.013109543
TPN TPN-02  11-Aug-11 51 Day LKTR TPN-02.02 N 498 1225 0.991854711
TPN TPN-02  11-Aug-11 25 Day LKTR TPN-02.04 N 123 50 2.686919592
TPN TPN-03  11-Aug-11 76 Day LKTR TPN-03.01 N 527 1700 1.161494281
TPN TPN-03  11-Aug-11 51 Day LKTR TPN-03.02 N 575 2050 1.078326621
TPN TPN-05a 13-Aug-11 126 Night LKTR TPN-05.01 Y 518 1418 1.020203835
TPN TPN-05a 13-Aug-11 126 Night LKTR TPN-05.02 Y 503 1150 0.903636751
TPN TPN-05a 13-Aug-11 126 Night LKTR TPN-05.03 Y 392 605 1.004377959
TPN TPN-05a 13-Aug-11 76 Night LKTR TPN-05.04 N 567 1425 0.781746036
TPN TPN-05a 13-Aug-11 76 Night LKTR TPN-05.05 N 690 3100 0.943657556
TPN TPN-05a 13-Aug-11 76 Night LKTR TPN-05.06 N 345 400 0.974098122
TPN TPN-05a 13-Aug-11 51 Night LKTR TPN-05.08 Y 190 50 0.728969237
TPN TPN-05a 13-Aug-11 51 Night LKTR TPN-05.10 N 294 225 0.885402058
TPN TPN-05a 13-Aug-11 51 Night LKTR TPN-05.12 Y 250 144 0.9216

TPN TPN-05a 13-Aug-11 51 Night LKTR TPN-05.13 Y 301 278 1.019401596
TPN TPN-05a 13-Aug-11 51 Night LKTR TPN-05.14 N 190 50 0.728969237
TPN TPN-05a 13-Aug-11 51 Night LKTR TPN-05.15 Y 229 118 0.982597286
TPN TPN-05a 13-Aug-11 25 Night LKTR TPN-05.16 Y 120

TPN TPN-05a 13-Aug-11 25 Night LKTR TPN-05.17 N 126 50 2.499530088
TPN TPN-05a 13-Aug-11 25 Night LKTR TPN-05.18 Y 130

TPN TPN-05a 13-Aug-11 25 Night LKTR TPN-05.19 N 771 5000 1.090955083
TPN TPN-05b 13-Aug-11 38 Day LKTR TPN-05.20 N 748 4450 1.06329854
TPN TPN-05b 13-Aug-11 102 Day LKTR TPN-05.21 Y 506 1620 1.250441746
TPN TPN-05¢ 13-Aug-11 51 Day LKTR TPN-05.23 N 539 1625 1.037736446
TPN TPN-06a 13-Aug-11 126 Night LKTR TPN-06.01 N 565 1525 0.845521198
TPN TPN-06a 13-Aug-11 126 Night LKTR TPN-06.02 Y 664 2944 1.005619225
TPN TPN-06a 13-Aug-11 102 Night LKTR TPN-06.03 Y 510 1438 1.084047614
TPN TPN-06a 13-Aug-11 102 Night LKTR TPN-06.05 Y 538 1686 1.082706498
TPN TPN-06a 13-Aug-11 102 Night LKTR TPN-06.07 N 535 1600 1.044861282
TPN TPN-06a 13-Aug-11 51 Night LKTR TPN-06.09 N 551 1750 1.046124208
TPN TPN-06a 13-Aug-11 51 Night LKTR TPN-06.10 N 425 700 0.911866477
TPN TPN-06a 13-Aug-11 51 Night LKTR TPN-06.12 N 606 1925 0.864993535
TPN TPN-06a 13-Aug-11 51 Night LKTR TPN-06.13 N 547 1775 1.084517036
TPN TPN-06a 13-Aug-11 51 Night LKTR TPN-06.14 Y 266 178 0.945747261
TPN TPN-06a 13-Aug-11 38 Night LKTR TPN-06.15 Y 231 126 1.022197008
TPN TPN-06a 13-Aug-11 38 Night LKTR TPN-06.16 N 609 2450 1.084711405
TPN TPN-06a 13-Aug-11 38 Night LKTR TPN-06.18 Y 176 54 0.990502911
TPN TPN-06a 13-Aug-11 38 Night LKTR TPN-06.21 Y 169 50 1.035881055
TPN TPN-06a 13-Aug-11 38 Night LKTR TPN-06.22 N 536 1525 0.990319828
TPN TPN-06a 13-Aug-11 38 Night LKTR TPN-06.23 Y 203 74 0.884593219
TPN TPN-06b 13-Aug-11 51 Day LKTR TPN-06.27 N 565 1875 1.039575243
TPN TPN-06c 13-Aug-11 76 Day LKTR TPN-06.28 N 525 1475 1.019328366
TPN TPN-06c 13-Aug-11 51 Day LKTR TPN-06.29 N 562 1725 0.97180729
TPN TPN-06c  13-Aug-11 38 Day LKTR TPN-06.30 N 668 2900 0.972900912
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Lake Set ID Date Mesh Size (mm) Day/Night Species Sample ID Mortality Length.mm Weight.g K

TPN TPN-07a 13-Aug-11 76 Day LKTR TPN-07.01 Y 534 1474 0.967996334
TPN TPN-08a 13-Aug-11 76 Day LKTR TPN-08.02 Y 503 1464 1.150368872
TPN TPN-08a 13-Aug-11 51 Day LKTR TPN-08.03 Y 548 1720 1.045169605
TPN TPN-08b 13-Aug-11 102 Day LKTR TPN-08.04 N 569 1950 1.058516939
TPN TPN-08b 13-Aug-11 76 Day LKTR TPN-08.05 N 575 2025 1.065176297
TPN TPN-08b 13-Aug-11 76 Day LKTR TPN-08.06 Y 495 1194 0.984438817
TPN TPN-08b 13-Aug-11 51 Day LKTR TPN-08.07 Y 633 2470 0.973835996
TPN TPN-08b 13-Aug-11 38 Day LKTR TPN-08.08 N 915 9050 1.181368256
TPN TPN-08b 13-Aug-11 38 Day LKTR TPN-08.09 N 549 1875 1.133141744
TPN TPN-10  14-Aug-11 25 Night LKTR TPN-10.01 N 579 1900 0.978853977
TPN TPN-10  14-Aug-11 38 Night LKTR TPN-10.06 N 535 1500 0.979557452
TPN TPN-10  14-Aug-11 38 Night LKTR TPN-10.09 Y 222 102 0.932269011
TPN TPN-10  14-Aug-11 38 Night LKTR TPN-10.10 Y 186 61 0.947962161
TPN TPN-10  14-Aug-11 51 Night LKTR TPN-10.11 N 530 1750 1.175466996
TPN TPN-10  14-Aug-11 51 Night LKTR TPN-10.13 Y 385 574 1.005841856
TPN TPN-10  14-Aug-11 51 Night LKTR TPN-10.14 Y 252 162 1.012309686
TPN TPN-10  14-Aug-11 51 Night LKTR TPN-10.18 N 268 170 0.88317047
TPN TPN-10  14-Aug-11 51 Night LKTR TPN-10.19 Y 252 162 1.012309686
TPN TPN-10  14-Aug-11 51 Night LKTR TPN-10.20 Y 179 50 0.871788049
TPN TPN-10  14-Aug-11 76 Night LKTR TPN-10.21 Y 203 80 0.956316994
TPN TPN-10  14-Aug-11 76 Night LKTR TPN-10.22 Y 502 1406 1.111409665
TPN TPN-10  14-Aug-11 76 Night LKTR TPN-10.23 Y 569 1944 1.055259964
TPN TPN-10  14-Aug-11 76 Night LKTR TPN-10.24 N 467 1200 1.178231432
TPN TPN-10  14-Aug-11 102 Night LKTR TPN-10.25 Y 601 2214 1.019892036
TPN TPN-10  14-Aug-11 102 Night LKTR TPN-10.26 Y 535 1424 0.929926541
TPN TPN-1la 14-Aug-11 51 Night LKTR TPN-11.01 Y 255 160 0.964938071
TPN TPN-1la 14-Aug-11 51 Night LKTR TPN-11.02 Y 513 1350 0.999957802
TPN TPN-1la 14-Aug-11 51 Night LKTR TPN-11.03 Y 561 1735 0.982677235
TPN TPN-1la 14-Aug-11 51 Night LKTR TPN-11.04 N 224 150 1.334587965
TPN TPN-1la 14-Aug-11 76 Night LKTR TPN-11.05 Y 543 1670 1.043078473
TPN TPN-1la 14-Aug-11 76 Night LKTR TPN-11.08 Y 503 1408 1.106365691
TPN TPN-1la 14-Aug-11 76 Night LKTR TPN-11.09 Y 432 806 0.999732479
TPN TPN-11c 14-Aug-11 51 Night LKTR TPN-11.10 Y 268 153 0.794853423
TPN TPN-11c 14-Aug-11 51 Night LKTR TPN-11.11 N 652 3225 1.16355504
TPN TPN-11c 14-Aug-11 51 Night LKTR TPN-11.12 N 608 2400 1.067826031
TPN TPN-14  14-Aug-11 76 Day LKTR TPN-14.01 N 497 1260 1.026363925
TPN TPN-16a 14-Aug-11 102 Day LKTR TPN-16.02 N 629 2125 0.85389997
TPN TPN-16a 14-Aug-11 76 Day LKTR TPN-16.03 N 590 1750 0.852083222
TPN TPN-16a 14-Aug-11 76 Day LKTR TPN-16.04 Y 585 2000 0.99899289
TPN TPN-16b 15-Aug-11 38 Night LKTR TPN-16.05 N 175 60 1.119533528
TPN TPN-16b 15-Aug-11 38 Night LKTR TPN-16.06 Y 184 58 0.931053259
TPN TPN-16b 15-Aug-11 51 Night LKTR TPN-16.07 N 275 190 0.913598798
TPN TPN-16b 15-Aug-11 76 Night LKTR TPN-16.08 N 502 1450 1.146190622
TPN TPN-16b 15-Aug-11 76 Night LKTR TPN-16.09 Y 610 1625 0.715918954
TPN TPN-16b 15-Aug-11 76 Night LKTR TPN-16.10 N 562 1850 1.042228108
TPN TPN-16b 15-Aug-11 76 Night LKTR TPN-16.11 N 536 1725 1.120197838
TPN TPN-16b 15-Aug-11 76 Night LKTR TPN-16.12 Y 492 1226 1.029426069
TPN TPN-16b 15-Aug-11 76 Night LKTR TPN-16.13 Y 560 1732 0.986242711
TPN TPN-16b 15-Aug-11 76 Night LKTR TPN-16.14 Y 484 1258 1.109544069
TPN TPN-16b 15-Aug-11 76 Night LKTR TPN-16.15 N 757 3825 0.881746615
TPN TPN-16b 15-Aug-11 76 Night LKTR TPN-16.17 Y 514 1438 1.058935552
TPN TPN-16b 15-Aug-11 76 Night LKTR TPN-16.18 N 752 4675 1.099330035
TPN TPN-16b 15-Aug-11 102 Night LKTR TPN-16.20 N 515 1575 1.153078491
TPN TPN-16b 15-Aug-11 102 Night LKTR TPN-16.21 Y 591 2100 1.017318289
TPN TPN-16b 15-Aug-11 102 Night LKTR TPN-16.22 Y 496 1538 1.26040845
TPN TPN-16b 15-Aug-11 126 Night LKTR TPN-16.23 N 624 2975 1.224427855
TPN TPN-16b 15-Aug-11 126 Night LKTR TPN-16.24 N 544 1800 1.118087536
TPN TPN-16b 15-Aug-11 126 Night LKTR TPN-16.25 Y 670 3122 1.038026619
TPN TPN-16b 15-Aug-11 126 Night LKTR TPN-16.26 Y 548 1722 1.046384919
TPN TPN-16b 15-Aug-11 126 Night LKTR TPN-16.27 Y 786 4384 0.902823609
TPN TPN-16b 15-Aug-11 126 Night LKTR TPN-16.28 Y 961 10294 1.159882513
TPN TPN-16b 15-Aug-11 76 Night LKTR TPN-16.29 Y 573 1782 0.947204677
TPN TPN-17  14-Aug-11 76 Day LKTR TPN-17.01 Y 506 1394 1.075997403
TPN TPN-20  15-Aug-11 51 Day LKTR TPN-20.01 N 241 150 1.071618324
TPN TPN-22  15-Aug-11 76 Day LKTR TPN-22.01 N 643 2525 0.949791905
TPN TPN-22  15-Aug-11 76 Day LKTR TPN-22.02 Y 598 2260 1.056829402
TPN TPN-22  15-Aug-11 76 Day LKTR TPN-22.03 Y 494 1498 1.242598905
TPN TPN-22  15-Aug-11 51 Day LKTR TPN-22.04 N 616 1600 0.684506925
TPN TPN-22  15-Aug-11 38 Day LKTR TPN-22.05 N 600 2450 1.134259259
TPN TPN-24b 16-Aug-11 51 Night LKTR TPN-24.01 N 267 200 1.050742289
TPN TPN-24b 16-Aug-11 51 Night LKTR TPN-24.02 N 410 700 1.015655606
TPN TPN-24b 16-Aug-11 51 Night LKTR TPN-24.04 Y 313 318 1.037036655
TPN TPN-24b 16-Aug-11 76 Night LKTR TPN-24.05 Y 727 3806 0.990525251
TPN TPN-25  16-Aug-11 51 Night LKTR TPN-25.01 Y 385 630 1.103972769
TPN TPN-25  16-Aug-11 51 Night LKTR TPN-25.02 Y 346 392 0.94636304
TPN TPN-25  16-Aug-11 51 Night LKTR TPN-25.04 N 593 1925 0.923138053
TPN TPN-25  16-Aug-11 51 Night LKTR TPN-25.05 N 574 2175 1.150068171
TPN TPN-25  16-Aug-11 51 Night LKTR TPN-25.08 N 638 3025 1.164832134
TPN TPN-25  16-Aug-11 76 Night LKTR TPN-25.10 N 572 1725 0.921724249
TPN TPN-10  14-Aug-11 38 Night RNWH TPN-10.08 Y 360 550 1.178840878
TPN TPN-1la 14-Aug-11 76 Night RNWH TPN-11.06 Y 383 618 1.099998653
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Lake Set ID Date Weighed with 25 g scale Sex Maturity Repro Status Age Structure Age.OTO.yr Age.PEC.yr
TPN TPN-03  11-Aug-11 Y

TPN TPN-05a 13-Aug-11 N F IM ub PEC, OTO 5 5
TPN TPN-05a 13-Aug-11 N M IM ub PEC, OTO 5 4
TPN TPN-05a 13-Aug-11 N F MA RS PEC, OTO 2 7
TPN TPN-06a 13-Aug-11 Y PEC 10
TPN TPN-06a 13-Aug-11 Y PEC 9
TPN TPN-06a 13-Aug-11 N F MA RS PEC, OTO 8 7
TPN TPN-06a 13-Aug-11 Y F MA RS PEC, OTO 9 8
TPN TPN-06a 13-Aug-11 N M IM ub PEC, OTO 3 2
TPN TPN-06a 13-Aug-11 N F IM ub PEC, OTO 4 2
TPN TPN-06a 13-Aug-11 N M IM ub PEC, OTO 5 3
TPN TPN-06a 13-Aug-11 N

TPN TPN-06a 13-Aug-11 N

TPN TPN-06b 13-Aug-11 Y

TPN TPN-10  14-Aug-11 N (1)

TPN TPN-10  14-Aug-11 N UN IM ub PEC, OTO 3 1
TPN TPN-10  14-Aug-11 N UN IM ub PEC, OTO 4 2
TPN TPN-10  14-Aug-11 N PEC, OTO 3 2
TPN TPN-10  14-Aug-11 Y PEC 10
TPN TPN-10  14-Aug-11 N UN IM ubD OTO 6

TPN TPN-10  14-Aug-11 N UN IM ubD OTO 5

TPN TPN-10  14-Aug-11 N UN IM ubD OTO 4

TPN TPN-10  14-Aug-11 Y PEC 6
TPN TPN-1la 14-Aug-11 Y PEC 5
TPN TPN-16a 14-Aug-11 Y PEC 9
TPN TPN-16b 15-Aug-11 Y PEC 7
TPN TPN-23  15-Aug-11 N F MA RS OTO 11

TPN TPN-24b 16-Aug-11 Y PEC 4
TPN TPN-25  16-Aug-11 N F IM ubD OTO 5

TPN TPN-25  16-Aug-11 N (+ 10) PEC 5
TPN TPN-25  16-Aug-11 N F IM ubD OTO 4

TPN TPN-25  16-Aug-11 Y PEC 10
TPN TPN-25  16-Aug-11 Y PEC 8
TPN TPN-01  11-Aug-11 Y F MA RS PEC, OTO 15 17
TPN TPN-01  11-Aug-11 Y PEC 13
TPN TPN-01  11-Aug-11 Y PEC 10
TPN TPN-02  11-Aug-11 Y PEC 11
TPN TPN-02  11-Aug-11 Y

TPN TPN-03  11-Aug-11 Y PEC 14
TPN TPN-03  11-Aug-11 Y PEC 13
TPN TPN-05a 13-Aug-11 N F MA RS PEC, OTO 21 10
TPN TPN-05a 13-Aug-11 N M MA RS PEC, OTO 19 15
TPN TPN-05a 13-Aug-11 N F MA RS PEC, OTO 14 11
TPN TPN-05a 13-Aug-11 Y PEC 16
TPN TPN-05a 13-Aug-11 Y PEC 17
TPN TPN-05a 13-Aug-11 Y PEC 6
TPN TPN-05a 13-Aug-11 N M IM ubD PEC 3
TPN TPN-05a 13-Aug-11 Y

TPN TPN-05a 13-Aug-11 N F IM ub PEC, OTO 6 4
TPN TPN-05a 13-Aug-11 N F M ub PEC, OTO 5 5
TPN TPN-05a 13-Aug-11 Y PEC 3
TPN TPN-05a 13-Aug-11 N M IM ub PEC, OTO 3 4
TPN TPN-05a 13-Aug-11 N UN M ubD

TPN TPN-05a 13-Aug-11 Y PEC 2
TPN TPN-05a 13-Aug-11 N

TPN TPN-05a 13-Aug-11 Y PEC 25
TPN TPN-05b 13-Aug-11 Y PEC 21
TPN TPN-05b 13-Aug-11 N F MA RI PEC, OTO 15 15
TPN TPN-05¢ 13-Aug-11 Y PEC 17
TPN TPN-06a 13-Aug-11 Y PEC 17
TPN TPN-06a 13-Aug-11 N M MA RS PEC, OTO 26 15
TPN TPN-06a 13-Aug-11 N F MA RS PEC, OTO 18 14
TPN TPN-06a 13-Aug-11 N F MA RS PEC, OTO 19 14
TPN TPN-06a 13-Aug-11 Y PEC 17
TPN TPN-06a 13-Aug-11 Y PEC 12
TPN TPN-06a 13-Aug-11 Y PEC 10
TPN TPN-06a 13-Aug-11 Y PEC 18
TPN TPN-06a 13-Aug-11 Y PEC 15
TPN TPN-06a 13-Aug-11 N M IM ub PEC, OTO 12 8
TPN TPN-06a 13-Aug-11 N M IM ub PEC, OTO 5 4
TPN TPN-06a 13-Aug-11 Y PEC 18
TPN TPN-06a 13-Aug-11 N M IM ub PEC, OTO 6 ua
TPN TPN-06a 13-Aug-11 N F M ub PEC, OTO 6 3
TPN TPN-06a 13-Aug-11 Y PEC 15
TPN TPN-06a 13-Aug-11 N M IM ub PEC, OTO 6 4
TPN TPN-06b 13-Aug-11 Y

TPN TPN-06c 13-Aug-11 Y Adipose

TPN TPN-06c 13-Aug-11 Y PEC 14
TPN TPN-06c  13-Aug-11 Y PEC 17
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Lake Set ID Date Weighed with 25 g scale Sex Maturity Repro Status Age Structure Age.OTO.yr Age.PEC.yr
TPN TPN-07a 13-Aug-11 N UN M ub PEC, OTO 13 13
TPN TPN-08a 13-Aug-11 N M MA RI PEC, OTO 19 15
TPN TPN-08a 13-Aug-11 N M M ub PEC, OTO 17 14
TPN TPN-08b 13-Aug-11 Y PEC 12
TPN TPN-08b 13-Aug-11 Y PEC 15
TPN TPN-08b 13-Aug-11 N M M ub PEC, OTO 22 11
TPN TPN-08b 13-Aug-11 N F MA RS PEC, OTO 22 14
TPN TPN-08b 13-Aug-11 Y PEC 26
TPN TPN-08b 13-Aug-11 Y PEC 14
TPN TPN-10  14-Aug-11 Y PEC 22
TPN TPN-10  14-Aug-11 Y PEC 14
TPN TPN-10  14-Aug-11 N UN M ub PEC, OTO 7 4
TPN TPN-10  14-Aug-11 N UN M ub PEC, OTO 5 4
TPN TPN-10  14-Aug-11 Y PEC 11
TPN TPN-10  14-Aug-11 N UN IM ub PEC, OTO 16 9
TPN TPN-10  14-Aug-11 N UN M ub PEC, OTO 13 6
TPN TPN-10  14-Aug-11 N (+ 10) PEC 8
TPN TPN-10  14-Aug-11 N UN M ub PEC, OTO 6 4
TPN TPN-10  14-Aug-11 N UN M ub PEC, OTO 5 4
TPN TPN-10  14-Aug-11 N UN M ub PEC, OTO 4 3
TPN TPN-10  14-Aug-11 N F MA RS PEC, OTO 18 9
TPN TPN-10  14-Aug-11 N M MA RS PEC, OTO 23 17
TPN TPN-10  14-Aug-11 Y PEC 14
TPN TPN-10  14-Aug-11 N M MA RS PEC, OTO 17 16
TPN TPN-10  14-Aug-11 N F MA RS PEC, OTO 40 15
TPN TPN-1la 14-Aug-11 N UN M ub PEC, OTO 8 5
TPN TPN-1la 14-Aug-11 N M MA RI PEC, OTO 21 14
TPN TPN-1la 14-Aug-11 N M MA RS PEC, OTO 19 14
TPN TPN-1la 14-Aug-11 N (+ 10) PEC 5
TPN TPN-1la 14-Aug-11 N M MA RS PEC, OTO 26 13
TPN TPN-1la 14-Aug-11 N F MA RI PEC, OTO 20 13
TPN TPN-1la 14-Aug-11 N F MA RS PEC, OTO 15 11
TPN TPN-11c 14-Aug-11 N UN M ub PEC, OTO 7 7
TPN TPN-11c 14-Aug-11 Y PEC 20
TPN TPN-11c 14-Aug-11 Y PEC 17
TPN TPN-14  14-Aug-11 Y PEC 14
TPN TPN-16a 14-Aug-11 Y PEC 19
TPN TPN-16a 14-Aug-11 Y PEC 17
TPN TPN-16a 14-Aug-11 N M M ub PEC, OTO 25 21
TPN TPN-16b 15-Aug-11 N (1)

TPN TPN-16b 15-Aug-11 N UN M ub PEC, OTO 8 3
TPN TPN-16b 15-Aug-11 N (+ 10) PEC 6
TPN TPN-16b 15-Aug-11 Y PEC 18
TPN TPN-16b 15-Aug-11 Y F MA RS PEC, OTO 18 14
TPN TPN-16b 15-Aug-11 Y PEC 16
TPN TPN-16b 15-Aug-11 Y PEC 15
TPN TPN-16b 15-Aug-11 N F MA RS PEC, OTO 22 14
TPN TPN-16b 15-Aug-11 N F MA RS PEC, OTO 20 11
TPN TPN-16b 15-Aug-11 N F MA RS PEC, OTO 15 11
TPN TPN-16b 15-Aug-11 Y PEC 18
TPN TPN-16b 15-Aug-11 N M MA RS PEC, OTO 21 19
TPN TPN-16b 15-Aug-11 Y PEC 26
TPN TPN-16b 15-Aug-11 Y PEC 14
TPN TPN-16b 15-Aug-11 N UN M ub PEC, OTO 19 17
TPN TPN-16b 15-Aug-11 N M MA RI PEC, OTO 15 15
TPN TPN-16b 15-Aug-11 Y PEC 18
TPN TPN-16b 15-Aug-11 Y PEC 15
TPN TPN-16b 15-Aug-11 N F MA RS PEC, OTO 28 26
TPN TPN-16b 15-Aug-11 N F MA RS PEC, OTO 17 17
TPN TPN-16b 15-Aug-11 N F MA RS PEC, OTO 34 25
TPN TPN-16b 15-Aug-11 N F MA RI PEC, OTO 37 ua
TPN TPN-16b 15-Aug-11 N M MA RS PEC, OTO 34 20
TPN TPN-17  14-Aug-11 N F MA RS PEC, OTO 16 12
TPN TPN-20  15-Aug-11 N (+ 10) PEC 6
TPN TPN-22  15-Aug-11 Y PEC 18
TPN TPN-22  15-Aug-11 N F MA RS PEC, OTO 20 15
TPN TPN-22  15-Aug-11 N F MA RI PEC, OTO 18 13
TPN TPN-22  15-Aug-11 Y PEC 16
TPN TPN-22  15-Aug-11 Y PEC 25
TPN TPN-24b 16-Aug-11 Y PEC 6
TPN TPN-24b 16-Aug-11 Y PEC 10
TPN TPN-24b 16-Aug-11 N M M ub PEC, OTO 9 5
TPN TPN-24b 16-Aug-11 N M MA RI PEC, OTO 29 22
TPN TPN-25  16-Aug-11 N F M ub PEC, OTO 13 9
TPN TPN-25  16-Aug-11 N F IM ub PEC, OTO 14 7
TPN TPN-25  16-Aug-11 Y PEC 22
TPN TPN-25  16-Aug-11 Y PEC 18
TPN TPN-25  16-Aug-11 Y PEC 19
TPN TPN-25  16-Aug-11 Y PEC 21
TPN TPN-10  14-Aug-11 N M MA RI PEC, OTO 14 14
TPN TPN-1la 14-Aug-11 N F MA RI PEC, OTO 14 14
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Lake Set ID Date Ext. DELT Ext. Parasites Tagged? Tag ID RECAP? Gonad weight (9)
TPN TPN-03 11-Aug-11 NONE NONE N N
TPN TPN-05a 13-Aug-11 NONE NONE N N
TPN TPN-05a 13-Aug-11 NONE NONE N N
TPN TPN-05a 13-Aug-11 NONE NONE N N
TPN TPN-06a 13-Aug-11 NONE NONE N N
TPN TPN-06a 13-Aug-11 NONE NONE N N
TPN TPN-06a 13-Aug-11 NONE NONE N N
TPN TPN-06a 13-Aug-11 NONE NONE N N
TPN TPN-06a 13-Aug-11 NONE NONE N N
TPN TPN-06a 13-Aug-11 NONE NONE N N
TPN TPN-06a 13-Aug-11 NONE NONE N N
TPN TPN-06a 13-Aug-11 NONE NONE N N
TPN TPN-06a 13-Aug-11 NONE NONE N N
TPN TPN-06b 13-Aug-11 NONE NONE Y 87465 N
TPN TPN-10  14-Aug-11 NONE NONE N N
TPN TPN-10  14-Aug-11 NONE NONE N N
TPN TPN-10  14-Aug-11 NONE NONE N N
TPN TPN-10  14-Aug-11 NONE NONE N N
TPN TPN-10  14-Aug-11 NONE NONE N N
TPN TPN-10  14-Aug-11 NONE NONE N N
TPN TPN-10 14-Aug-11 missing part of left operculum none N N
TPN TPN-10  14-Aug-11 NONE NONE N N
TPN TPN-10  14-Aug-11 NONE NONE N N
TPN TPN-1la 14-Aug-11 NONE NONE N N
TPN TPN-16a 14-Aug-11 NONE NONE N N
TPN TPN-16b 15-Aug-11 redness (spots) around anus and peduncle ~ NONE N
TPN TPN-23  15-Aug-11 NONE NONE N N
TPN TPN-24b 16-Aug-11 NONE NONE N N
TPN TPN-25 16-Aug-11 NONE NONE N N
TPN TPN-25  16-Aug-11 NONE NONE N N
TPN TPN-25 16-Aug-11 NONE NONE N N
TPN TPN-25  16-Aug-11 NONE NONE N N
TPN TPN-25 16-Aug-11 NONE NONE N N
TPN TPN-01 11-Aug-11 NONE NONE N N
TPN TPN-01 11-Aug-11 NONE NONE N N
TPN TPN-01 11-Aug-11 NONE NONE N N
TPN TPN-02 11-Aug-11 NONE NONE N N
TPN TPN-02 11-Aug-11 NONE NONE N N
TPN TPN-03 11-Aug-11 NONE NONE N N
TPN TPN-03 11-Aug-11 NONE NONE N N
TPN TPN-05a 13-Aug-11 NONE NONE N N
TPN TPN-05a 13-Aug-11 NONE NONE N N
TPN TPN-05a 13-Aug-11 NONE NONE N N
TPN TPN-05a 13-Aug-11 NONE NONE Y 87451 N
TPN TPN-05a 13-Aug-11 NONE NONE Y 87452 N
TPN TPN-O5a 13-Aug-11 Lower lobe of caudal missing none Y 87453 N
TPN TPN-05a 13-Aug-11 NONE NONE N N
TPN TPN-05a 13-Aug-11 NONE NONE N N
TPN TPN-05a 13-Aug-11 NONE NONE N N
TPN TPN-05a 13-Aug-11 NONE NONE N N
TPN TPN-05a 13-Aug-11 NONE NONE N N
TPN TPN-05a 13-Aug-11 NONE NONE N N
TPN TPN-05a 13-Aug-11 NONE NONE N N
TPN TPN-05a 13-Aug-11 NONE NONE N N
TPN TPN-05a 13-Aug-11 NONE NONE N N
TPN TPN-05a 13-Aug-11 NONE NONE Y 87454 N
TPN TPN-05b 13-Aug-11 NONE NONE Y 87464 N
TPN TPN-05b 13-Aug-11 NONE NONE N N
TPN TPN-05¢ 13-Aug-11 Y 87467 N
TPN TPN-06a 13-Aug-11 NONE NONE N 87455 N
TPN TPN-06a 13-Aug-11 NONE NONE N N
TPN TPN-06a 13-Aug-11 NONE NONE N N
TPN TPN-06a 13-Aug-11 NONE NONE N N
TPN TPN-06a 13-Aug-11 NONE NONE Y 87456 N
TPN TPN-06a 13-Aug-11 NONE NONE Y 87457 N
TPN TPN-06a 13-Aug-11 NONE NONE Y 87458 N
TPN TPN-06a 13-Aug-11 NONE NONE Y 87459 N
TPN TPN-06a 13-Aug-11 NONE NONE Y 87460 N
TPN TPN-06a 13-Aug-11 NONE NONE N N
TPN TPN-06a 13-Aug-11 NONE NONE N N
TPN TPN-06a 13-Aug-11 NONE NONE Y 87461 N
TPN TPN-06a 13-Aug-11 NONE NONE N N
TPN TPN-06a 13-Aug-11 NONE NONE N N
TPN TPN-06a 13-Aug-11 NONE NONE Y 87462 N
TPN TPN-06a 13-Aug-11 NONE NONE N N
TPN TPN-06b 13-Aug-11 NONE NONE Y 87466 N
TPN TPN-06c 13-Aug-11 NONE NONE N N
TPN TPN-06c 13-Aug-11 NONE NONE Y 87468 N
TPN TPN-06c 13-Aug-11 NONE NONE Y 87469 N
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Lake Set ID Date Ext. DELT Ext. Parasites Tagged? Tag ID RECAP? Gonad weight (9)
TPN TPN-07a 13-Aug-11 NONE NONE N N
TPN TPN-08a 13-Aug-11 NONE NONE N N
TPN TPN-08a 13-Aug-11 NONE NONE N N
TPN TPN-08b 13-Aug-11 NONE NONE Y 87473 N
TPN TPN-08b 13-Aug-11 NONE NONE Y 87472 N
TPN TPN-08b 13-Aug-11 NONE NONE N N
TPN TPN-08b 13-Aug-11 NONE NONE N N
TPN TPN-08b 13-Aug-11 NONE NONE Y 87470 N
TPN TPN-08b 13-Aug-11 NONE NONE Y 87471 N
TPN TPN-10 14-Aug-11 NONE NONE N N
TPN TPN-10 14-Aug-11 NONE NONE N N
TPN TPN-10 14-Aug-11 NONE NONE N N
TPN TPN-10 14-Aug-11 NONE NONE N N
TPN TPN-10 14-Aug-11 NONE NONE Y 87449 N
TPN TPN-10 14-Aug-11 NONE NONE N N
TPN TPN-10 14-Aug-11 NONE NONE N N
TPN TPN-10 14-Aug-11 NONE NONE N N
TPN TPN-10 14-Aug-11 NONE NONE N N
TPN TPN-10 14-Aug-11 NONE NONE N N
TPN TPN-10 14-Aug-11 NONE NONE N N
TPN TPN-10 14-Aug-11 NONE NONE N N
TPN TPN-10 14-Aug-11 NONE NONE N N
TPN TPN-10 14-Aug-11 NONE NONE Y 87448 N
TPN TPN-10 14-Aug-11 NONE NONE N N
TPN TPN-10 14-Aug-11 NONE NONE N N
TPN TPN-1la 14-Aug-11 NONE NONE N N
TPN TPN-11a 14-Aug-11 upper caudal fin lobe deformed none N N
TPN TPN-1la 14-Aug-11 NONE NONE N N
TPN TPN-1la 14-Aug-11 NONE NONE N N
TPN TPN-1la 14-Aug-11 NONE NONE N N
TPN TPN-1la 14-Aug-11 NONE NONE N N
TPN TPN-1la 14-Aug-11 NONE NONE N N
TPN TPN-11c 14-Aug-11 NONE NONE N N
TPN TPN-11c 14-Aug-11 NONE NONE Y 87437 N
TPN TPN-11c 14-Aug-11 missing adipose fin none Y 87438 N
TPN TPN-14  14-Aug-11 NONE NONE Y 87426 N
TPN TPN-16a 14-Aug-11 NONE NONE N 87427 N
TPN TPN-16a 14-Aug-11 NONE NONE N 87428 N
TPN TPN-16a 14-Aug-11 NONE NONE N N
TPN TPN-16b 15-Aug-11 NONE NONE N
TPN TPN-16b 15-Aug-11 NONE NONE N
TPN TPN-16b 15-Aug-11 NONE NONE N
TPN TPN-16b 15-Aug-11 NONE NONE Y 87474 N
TPN TPN-16b 15-Aug-11 NONE NONE Y 87475 N
TPN TPN-16b 15-Aug-11 NONE NONE Y 87430 N
TPN TPN-16b 15-Aug-11 NONE NONE Y 87431 N
TPN TPN-16b 15-Aug-11 NONE NONE N
TPN TPN-16b 15-Aug-11 NONE NONE N
TPN TPN-16b 15-Aug-11 NONE NONE N
TPN TPN-16b 15-Aug-11 Y 87361 Y
TPN TPN-16b 15-Aug-11 NONE NONE N
TPN TPN-16b 15-Aug-11 NONE NONE Y 87432 N
TPN TPN-16b 15-Aug-11 NONE NONE Y 87433 N
TPN TPN-16b 15-Aug-11 NONE NONE N
TPN TPN-16b 15-Aug-11 NONE NONE N
TPN TPN-16b 15-Aug-11 NONE NONE Y 87435 N
TPN TPN-16b 15-Aug-11 NONE NONE Y 87436 N
TPN TPN-16b 15-Aug-11 NONE NONE N
TPN TPN-16b 15-Aug-11 NONE NONE N
TPN TPN-16b 15-Aug-11 NONE NONE N
TPN TPN-16b 15-Aug-11 NONE NONE N
TPN TPN-16b 15-Aug-11 NONE NONE N
TPN TPN-17  14-Aug-11 NONE NONE N N
TPN TPN-20 15-Aug-11 NONE NONE N N
TPN TPN-22 15-Aug-11 adipose clip none Y 87434 N
TPN TPN-22  15-Aug-11 NONE NONE N N
TPN TPN-22  15-Aug-11 NONE NONE N N
TPN TPN-22  15-Aug-11 very skinny fish for its size none Y 87901 N
TPN TPN-22  15-Aug-11 adipose damaged none Y 87902 N
TPN TPN-24b 16-Aug-11 NONE NONE N N
TPN TPN-24b 16-Aug-11 NONE NONE Y 87903 N
TPN TPN-24b 16-Aug-11 NONE NONE N N
TPN TPN-24b 16-Aug-11 NONE NONE N N
TPN TPN-25 16-Aug-11 NONE NONE N N
TPN TPN-25 16-Aug-11 NONE NONE N N
TPN TPN-25 16-Aug-11 NONE NONE Y 87904 N
TPN TPN-25 16-Aug-11 damaged dorsal fin none Y 87905 N
TPN TPN-25 16-Aug-11 NONE NONE Y 87906 N
TPN TPN-25 16-Aug-11 NONE NONE Y 87907 N
TPN TPN-10 14-Aug-11 deformed left pec none N N 195
TPN TPN-1la 14-Aug-11 stunted adipose none N N 29.6
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Lake Set ID Date Gonad appearance Weight of 400 eggs (9) Liver weight (g) Liver appearance
TPN TPN-03  11-Aug-11

TPN TPN-05a 13-Aug-11 Normal NORMAL
TPN TPN-05a 13-Aug-11 Normal NORMAL
TPN TPN-05a 13-Aug-11 Normal NORMAL
TPN TPN-06a 13-Aug-11

TPN TPN-06a 13-Aug-11

TPN TPN-06a 13-Aug-11 normal NORMAL
TPN TPN-06a 13-Aug-11 Normal NORMAL
TPN TPN-06a 13-Aug-11 Normal NORMAL
TPN TPN-06a 13-Aug-11 Normal NORMAL
TPN TPN-06a 13-Aug-11 Normal NORMAL
TPN TPN-06a 13-Aug-11

TPN TPN-06a 13-Aug-11

TPN TPN-06b 13-Aug-11

TPN TPN-10  14-Aug-11

TPN TPN-10  14-Aug-11 Normal NORMAL
TPN TPN-10  14-Aug-11 Normal NORMAL
TPN TPN-10  14-Aug-11

TPN TPN-10  14-Aug-11

TPN TPN-10  14-Aug-11 Normal NORMAL
TPN TPN-10  14-Aug-11 Normal NORMAL
TPN TPN-10  14-Aug-11 Normal NORMAL
TPN TPN-10  14-Aug-11

TPN TPN-1la 14-Aug-11

TPN TPN-16a 14-Aug-11

TPN TPN-16b 15-Aug-11

TPN TPN-23  15-Aug-11 normal ONE PARASITIC CYST
TPN TPN-24b  16-Aug-11

TPN TPN-25  16-Aug-11 normal NORMAL
TPN TPN-25  16-Aug-11

TPN TPN-25  16-Aug-11 normal ONE PARASITIC CYST/TUMOR
TPN TPN-25  16-Aug-11

TPN TPN-25  16-Aug-11

TPN TPN-01  11-Aug-11

TPN TPN-01  11-Aug-11

TPN TPN-01  11-Aug-11

TPN TPN-02  11-Aug-11

TPN TPN-02  11-Aug-11

TPN TPN-03  11-Aug-11

TPN TPN-03  11-Aug-11

TPN TPN-05a 13-Aug-11 Normal NORMAL
TPN TPN-05a 13-Aug-11 Normal NORMAL
TPN TPN-05a 13-Aug-11 Normal NORMAL
TPN TPN-05a 13-Aug-11

TPN TPN-05a 13-Aug-11

TPN TPN-05a 13-Aug-11

TPN TPN-05a 13-Aug-11

TPN TPN-05a 13-Aug-11

TPN TPN-05a 13-Aug-11 Normal NORMAL
TPN TPN-05a 13-Aug-11 Normal NORMAL
TPN TPN-05a 13-Aug-11

TPN TPN-05a 13-Aug-11 Normal NORMAL
TPN TPN-05a 13-Aug-11

TPN TPN-05a 13-Aug-11

TPN TPN-05a 13-Aug-11

TPN TPN-05a 13-Aug-11

TPN TPN-05b 13-Aug-11

TPN TPN-05b 13-Aug-11 Normal, very large eggs NORMAL
TPN TPN-05¢ 13-Aug-11

TPN TPN-06a 13-Aug-11

TPN TPN-O6a 13-Aug-11 Normal slightly, lightly coloured
TPN TPN-06a 13-Aug-11 Normal NORMAL
TPN TPN-06a 13-Aug-11 Normal NORMAL
TPN TPN-06a 13-Aug-11

TPN TPN-06a 13-Aug-11

TPN TPN-06a 13-Aug-11

TPN TPN-06a 13-Aug-11

TPN TPN-06a 13-Aug-11

TPN TPN-06a 13-Aug-11 Normal NORMAL
TPN TPN-06a 13-Aug-11 Normal NORMAL
TPN TPN-06a 13-Aug-11

TPN TPN-06a 13-Aug-11 Normal NORMAL
TPN TPN-06a 13-Aug-11 Normal ONE PARASITIC CYST
TPN TPN-06a 13-Aug-11

TPN TPN-06a 13-Aug-11 Normal ONE PARASITIC CYST OR DISCOLORATION
TPN TPN-06b 13-Aug-11

TPN TPN-06c 13-Aug-11

TPN TPN-06c 13-Aug-11

TPN TPN-06c  13-Aug-11
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Lake Set ID Date Gonad appearance Weight of 400 eggs (9) Liver weight (g) Liver appearance
TPN TPN-07a 13-Aug-11 Normal NORMAL
TPN TPN-08a 13-Aug-11 Normal NORMAL
TPN TPN-08a 13-Aug-11 Normal NORMAL
TPN TPN-08b 13-Aug-11

TPN TPN-08b 13-Aug-11

TPN TPN-08b 13-Aug-11 Normal NORMAL
TPN TPN-08b 13-Aug-11 Normal NORMAL
TPN TPN-08b 13-Aug-11

TPN TPN-08b 13-Aug-11

TPN TPN-10  14-Aug-11

TPN TPN-10  14-Aug-11

TPN TPN-10 14-Aug-11 Normal NORMAL
TPN TPN-10 14-Aug-11 Normal NORMAL
TPN TPN-10  14-Aug-11

TPN TPN-10 14-Aug-11 Normal NORMAL
TPN TPN-10 14-Aug-11 Normal NORMAL
TPN TPN-10  14-Aug-11

TPN TPN-10 14-Aug-11 Normal NORMAL
TPN TPN-10  14-Aug-11 Normal NORMAL
TPN TPN-10 14-Aug-11 Normal NORMAL
TPN TPN-10  14-Aug-11 Normal NORMAL
TPN TPN-10 14-Aug-11 Normal NORMAL
TPN TPN-10  14-Aug-11

TPN TPN-10 14-Aug-11 Normal NORMAL
TPN TPN-10 14-Aug-11 Normal NORMAL
TPN TPN-11la 14-Aug-11 Normal NORMAL
TPN TPN-1la 14-Aug-11 Normal ONE PARASITIC CYST
TPN TPN-1la 14-Aug-11 Normal FEW SMALL PARASITIC CYSTS
TPN TPN-11la 14-Aug-11 Normal

TPN TPN-11la 14-Aug-11 Normal NORMAL
TPN TPN-11la 14-Aug-11 Normal NORMAL
TPN TPN-1la 14-Aug-11 Normal ONE PARASITIC CYST
TPN TPN-11c 14-Aug-11 normal NORMAL
TPN TPN-11c 14-Aug-11

TPN TPN-11c 14-Aug-11

TPN TPN-14  14-Aug-11

TPN TPN-16a 14-Aug-11

TPN TPN-16a 14-Aug-11

TPN TPN-16a 14-Aug-11 Normal NORMAL
TPN TPN-16b 15-Aug-11

TPN TPN-16b 15-Aug-11 normal NORMAL
TPN TPN-16b 15-Aug-11

TPN TPN-16b 15-Aug-11

TPN TPN-16b 15-Aug-11 normal NORMAL
TPN TPN-16b 15-Aug-11 normal

TPN TPN-16b 15-Aug-11

TPN TPN-16b 15-Aug-11 normal NORMAL
TPN TPN-16b 15-Aug-11 normal NORMAL
TPN TPN-16b 15-Aug-11 normal NORMAL
TPN TPN-16b 15-Aug-11

TPN TPN-16b 15-Aug-11 normal NORMAL
TPN TPN-16b 15-Aug-11

TPN TPN-16b 15-Aug-11

TPN TPN-16b 15-Aug-11 normal NORMAL
TPN TPN-16b 15-Aug-11 normal NORMAL
TPN TPN-16b 15-Aug-11

TPN TPN-16b 15-Aug-11

TPN TPN-16b 15-Aug-11 normal NORMAL
TPN TPN-16b 15-Aug-11 normal NORMAL
TPN TPN-16b 15-Aug-11 normal NORMAL
TPN TPN-16b 15-Aug-11 normal slightly, lightly coloured
TPN TPN-16b 15-Aug-11 normal NORMAL
TPN TPN-17  14-Aug-11 Normal NORMAL
TPN TPN-20 15-Aug-11

TPN TPN-22  15-Aug-11

TPN TPN-22  15-Aug-11 normal NORMAL
TPN TPN-22  15-Aug-11 normal NORMAL
TPN TPN-22  15-Aug-11

TPN TPN-22  15-Aug-11

TPN TPN-24b 16-Aug-11

TPN TPN-24b 16-Aug-11

TPN TPN-24b 16-Aug-11 normal NORMAL
TPN TPN-24b 16-Aug-11 normal NORMAL
TPN TPN-25 16-Aug-11 normal NORMAL
TPN TPN-25 16-Aug-11 normal NORMAL
TPN TPN-25 16-Aug-11

TPN TPN-25 16-Aug-11

TPN TPN-25 16-Aug-11

TPN TPN-25 16-Aug-11

TPN TPN-10 14-Aug-11 Normal NORMAL
TPN TPN-1la 14-Aug-11 normal 1.02 8.2 NORMAL
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Lake Set ID Date Int. DELT Int. Parasites
TPN TPN-03  11-Aug-11

TPN TPN-05a 13-Aug-11 NONE MODERATE
TPN TPN-05a 13-Aug-11 NONE HIGH

TPN TPN-05a 13-Aug-11 NONE NONE

TPN TPN-06a 13-Aug-11

TPN TPN-06a 13-Aug-11

TPN TPN-06a 13-Aug-11 NONE MODERATE
TPN TPN-06a 13-Aug-11 NONE MODERATE
TPN TPN-06a 13-Aug-11 NONE NONE

TPN TPN-06a 13-Aug-11 NONE LOW

TPN TPN-06a 13-Aug-11 NONE LOW

TPN TPN-06a 13-Aug-11

TPN TPN-06a 13-Aug-11

TPN TPN-06b 13-Aug-11

TPN TPN-10  14-Aug-11

TPN TPN-10  14-Aug-11 NONE LOW (1 cyst)
TPN TPN-10  14-Aug-11 NONE NONE
TPN TPN-10  14-Aug-11

TPN TPN-10  14-Aug-11

TPN TPN-10  14-Aug-11 NONE LOW

TPN TPN-10  14-Aug-11 NONE NONE
TPN TPN-10  14-Aug-11 NONE LOW

TPN TPN-10  14-Aug-11

TPN TPN-1la 14-Aug-11

TPN TPN-16a 14-Aug-11

TPN TPN-16b 15-Aug-11

TPN TPN-23  15-Aug-11 NONE LOW (parasitic cyst)
TPN TPN-24b  16-Aug-11

TPN TPN-25 16-Aug-11 NONE MODERATE
TPN TPN-25  16-Aug-11

TPN TPN-25 16-Aug-11 NONE NONE
TPN TPN-25  16-Aug-11

TPN TPN-25  16-Aug-11

TPN TPN-01  11-Aug-11

TPN TPN-01  11-Aug-11

TPN TPN-01  11-Aug-11

TPN TPN-02  11-Aug-11

TPN TPN-02  11-Aug-11

TPN TPN-03  11-Aug-11

TPN TPN-03  11-Aug-11

TPN TPN-05a 13-Aug-11 NONE MODERATE
TPN TPN-05a 13-Aug-11 NONE LOW

TPN TPN-05a 13-Aug-11 NONE MODERATE
TPN TPN-05a 13-Aug-11

TPN TPN-05a 13-Aug-11

TPN TPN-05a 13-Aug-11

TPN TPN-05a 13-Aug-11

TPN TPN-05a 13-Aug-11

TPN TPN-05a 13-Aug-11 NONE MODERATE
TPN TPN-05a 13-Aug-11 NONE MODERATE
TPN TPN-05a 13-Aug-11

TPN TPN-05a 13-Aug-11 NONE LOW

TPN TPN-05a 13-Aug-11

TPN TPN-05a 13-Aug-11

TPN TPN-05a 13-Aug-11

TPN TPN-05a 13-Aug-11

TPN TPN-05b 13-Aug-11

TPN TPN-05b 13-Aug-11 NONE LOW

TPN TPN-05¢ 13-Aug-11

TPN TPN-06a 13-Aug-11

TPN TPN-06a 13-Aug-11 NONE LOW

TPN TPN-06a 13-Aug-11 NONE MODERATE
TPN TPN-06a 13-Aug-11 NONE LOW

TPN TPN-06a 13-Aug-11

TPN TPN-06a 13-Aug-11

TPN TPN-06a 13-Aug-11

TPN TPN-06a 13-Aug-11

TPN TPN-06a 13-Aug-11

TPN TPN-06a 13-Aug-11 NONE MODERATE
TPN TPN-06a 13-Aug-11 Pinched swim bladder NONE

TPN TPN-06a 13-Aug-11

TPN TPN-06a 13-Aug-11 NONE MODERATE
TPN TPN-O6a 13-Aug-11 one parasite cyst LOW

TPN TPN-06a 13-Aug-11

TPN TPN-O6a 13-Aug-11 one parasite or discolouration to liver ~moderate gut parasites; tapeworm
TPN TPN-06b 13-Aug-11

TPN TPN-06c 13-Aug-11

TPN TPN-06c 13-Aug-11

TPN TPN-06c  13-Aug-11
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Lake Set ID Date Int. DELT Int. Parasites
TPN TPN-07a 13-Aug-11 NONE LOW
TPN TPN-08a 13-Aug-11 NONE NONE
TPN TPN-08a 13-Aug-11 NONE NONE
TPN TPN-08b 13-Aug-11

TPN TPN-08b 13-Aug-11

TPN TPN-08b 13-Aug-11 NONE NONE
TPN TPN-08b 13-Aug-11 NONE NONE
TPN TPN-08b 13-Aug-11

TPN TPN-08b 13-Aug-11

TPN TPN-10  14-Aug-11

TPN TPN-10  14-Aug-11

TPN TPN-10 14-Aug-11 NONE LOW
TPN TPN-10 14-Aug-11 NONE LOW
TPN TPN-10  14-Aug-11

TPN TPN-10 14-Aug-11 NONE LOW
TPN TPN-10 14-Aug-11 NONE LOW
TPN TPN-10  14-Aug-11

TPN TPN-10 14-Aug-11 NONE LOW
TPN TPN-10 14-Aug-11 NONE LOW
TPN TPN-10 14-Aug-11 NONE NONE
TPN TPN-10 14-Aug-11 NONE LOW
TPN TPN-10 14-Aug-11 NONE LOW
TPN TPN-10  14-Aug-11

TPN TPN-10 14-Aug-11 NONE LOW
TPN TPN-10 14-Aug-11 NONE LOW
TPN TPN-1la 14-Aug-11 NONE MODERATE
TPN TPN-1la 14-Aug-11 NONE LOW
TPN TPN-1la 14-Aug-11 NONE LOW
TPN TPN-1la 14-Aug-11

TPN TPN-1la 14-Aug-11 NONE LOW
TPN TPN-1la 14-Aug-11 NONE NONE
TPN TPN-1la 14-Aug-11 NONE NONE
TPN TPN-11c 14-Aug-11 NONE LOW
TPN TPN-11c 14-Aug-11

TPN TPN-11c 14-Aug-11

TPN TPN-14  14-Aug-11

TPN TPN-16a 14-Aug-11

TPN TPN-16a 14-Aug-11

TPN TPN-16a 14-Aug-11 NONE LOW
TPN TPN-16b 15-Aug-11

TPN TPN-16b 15-Aug-11 NONE LOW
TPN TPN-16b 15-Aug-11

TPN TPN-16b 15-Aug-11

TPN TPN-16b 15-Aug-11 NONE LOW
TPN TPN-16b 15-Aug-11

TPN TPN-16b 15-Aug-11

TPN TPN-16b 15-Aug-11 NONE LOW
TPN TPN-16b 15-Aug-11 NONE LOW
TPN TPN-16b 15-Aug-11 NONE LOW
TPN TPN-16b 15-Aug-11

TPN TPN-16b 15-Aug-11 NONE LOW
TPN TPN-16b 15-Aug-11

TPN TPN-16b 15-Aug-11

TPN TPN-16b 15-Aug-11 NONE MODERATE
TPN TPN-16b 15-Aug-11 NONE NONE
TPN TPN-16b 15-Aug-11

TPN TPN-16b 15-Aug-11

TPN TPN-16b 15-Aug-11 NONE LOW
TPN TPN-16b 15-Aug-11 NONE LOW
TPN TPN-16b 15-Aug-11 NONE LOW
TPN TPN-16b 15-Aug-11 NONE LOW
TPN TPN-16b 15-Aug-11 NONE MODERATE
TPN TPN-17  14-Aug-11 NONE LOW
TPN TPN-20 15-Aug-11

TPN TPN-22  15-Aug-11

TPN TPN-22  15-Aug-11 NONE NONE
TPN TPN-22  15-Aug-11 NONE LOW (1 CYST)
TPN TPN-22  15-Aug-11

TPN TPN-22  15-Aug-11

TPN TPN-24b 16-Aug-11

TPN TPN-24b 16-Aug-11

TPN TPN-24b 16-Aug-11 NONE LOW
TPN TPN-24b 16-Aug-11 NONE LOW
TPN TPN-25 16-Aug-11 NONE LOW
TPN TPN-25 16-Aug-11 NONE LOW
TPN TPN-25 16-Aug-11

TPN TPN-25 16-Aug-11

TPN TPN-25 16-Aug-11

TPN TPN-25 16-Aug-11

TPN TPN-10 14-Aug-11 NONE NONE
TPN TPN-1la 14-Aug-11 NONE NONE
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Lake Set ID Date Stomach contents
TPN TPN-03  11-Aug-11

TPN TPN-O5a 13-Aug-11 MT stomach full intestine
TPN TPN-05a 13-Aug-11 MT stomach full intestine - Chir
TPN TPN-O5a 13-Aug-11 60% full of zoops
TPN TPN-06a 13-Aug-11

TPN TPN-06a 13-Aug-11

TPN TPN-06a 13-Aug-11 20% full

TPN TPN-06a 13-Aug-11 MT

TPN TPN-06a 13-Aug-11 MT

TPN TPN-06a 13-Aug-11 10% ZOOPLANKTON
TPN TPN-06a 13-Aug-11 10% ZOOPLANKTON
TPN TPN-06a 13-Aug-11

TPN TPN-06a 13-Aug-11

TPN TPN-06b 13-Aug-11

TPN TPN-10 14-Aug-11

TPN TPN-10  14-Aug-11 50% - EPHEMEROPTERA
TPN TPN-10  14-Aug-11 5% - CHIRONOMIDS
TPN TPN-10 14-Aug-11

TPN TPN-10 14-Aug-11

TPN TPN-10  14-Aug-11 80% ZOOPLANKTON
TPN TPN-10  14-Aug-11 80% ZOOPLANKTON
TPN TPN-10  14-Aug-11 50% ZOOPLANKTON
TPN TPN-10  14-Aug-11

TPN TPN-1la 14-Aug-11

TPN TPN-16a 14-Aug-11

TPN TPN-16b 15-Aug-11

TPN TPN-23  15-Aug-11 80% ZOOPLANKTON
TPN TPN-24b 16-Aug-11

TPN TPN-25 16-Aug-11 MT

TPN TPN-25 16-Aug-11

TPN TPN-25  16-Aug-11 10% ZOOPLANKTON
TPN TPN-25 16-Aug-11

TPN TPN-25 16-Aug-11

TPN TPN-01  11-Aug-11

TPN TPN-01  11-Aug-11

TPN TPN-01  11-Aug-11

TPN TPN-02  11-Aug-11

TPN TPN-02  11-Aug-11

TPN TPN-03  11-Aug-11

TPN TPN-03  11-Aug-11

TPN TPN-05a 13-Aug-11 MT

TPN TPN-05a 13-Aug-11 10%

TPN TPN-05a 13-Aug-11 10%

TPN TPN-05a 13-Aug-11

TPN TPN-05a 13-Aug-11

TPN TPN-05a 13-Aug-11

TPN TPN-05a 13-Aug-11

TPN TPN-05a 13-Aug-11

TPN TPN-O5a 13-Aug-11 MT stomach full intestine
TPN TPN-05a 13-Aug-11 MT, full intestine
TPN TPN-05a 13-Aug-11

TPN TPN-05a 13-Aug-11 50% stomach, full intestine
TPN TPN-05a 13-Aug-11

TPN TPN-05a 13-Aug-11

TPN TPN-05a 13-Aug-11

TPN TPN-05a 13-Aug-11

TPN TPN-05b 13-Aug-11

TPN TPN-05b 13-Aug-11 20% - fish remains
TPN TPN-05¢ 13-Aug-11

TPN TPN-06a 13-Aug-11

TPN TPN-O6a 13-Aug-11 40% -LKTR remains, Chir
TPN TPN-06a 13-Aug-11 50% full

TPN TPN-06a 13-Aug-11 50% full

TPN TPN-06a 13-Aug-11

TPN TPN-06a 13-Aug-11

TPN TPN-06a 13-Aug-11

TPN TPN-06a 13-Aug-11

TPN TPN-06a 13-Aug-11

TPN TPN-06a 13-Aug-11 10% full

TPN TPN-06a 13-Aug-11 10% - zoops

TPN TPN-06a 13-Aug-11

TPN TPN-06a 13-Aug-11 10% ZOOPLANKTON
TPN TPN-06a 13-Aug-11 20% FISH REMAINS (SCULPIN)
TPN TPN-06a 13-Aug-11

TPN TPN-06a 13-Aug-11 10% ZOOPLANKTON
TPN TPN-06b 13-Aug-11

TPN TPN-06c 13-Aug-11

TPN TPN-06c 13-Aug-11

TPN TPN-06c  13-Aug-11
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Lake Set ID Date Stomach contents

TPN TPN-07a 13-Aug-11 10% - EPHEMEROPTERA, FISH REMAINS, CHIRONOMIDS
TPN TPN-08a 13-Aug-11 5% LARVAL FISH, PUPA UNID

TPN TPN-08a 13-Aug-11 60% - CHIRONOMIDS, TRICHOPTERANS
TPN TPN-08b 13-Aug-11

TPN TPN-08b 13-Aug-11

TPN TPN-08b 13-Aug-11 20% CHIRONOMIDS, FISH REMAINS (SCULPIN)
TPN TPN-08b 13-Aug-11 5% - CHIRONOMIDS

TPN TPN-08b 13-Aug-11

TPN TPN-08b 13-Aug-11

TPN TPN-10  14-Aug-11

TPN TPN-10  14-Aug-11

TPN TPN-10 14-Aug-11 10% ZOOPLANKTON

TPN TPN-10  14-Aug-11 MT

TPN TPN-10  14-Aug-11

TPN TPN-10 14-Aug-11 10% CHIRONOMIDS

TPN TPN-10 14-Aug-11 90% FISH REMAINS (LKTR)

TPN TPN-10  14-Aug-11

TPN TPN-10 14-Aug-11 40% ZOOPLANKTON

TPN TPN-10  14-Aug-11 MT

TPN TPN-10 14-Aug-11 30% CHIRONOMIDS, FISH REMAINS UNID
TPN TPN-10 14-Aug-11 50% TRICHOPTERA, FISH REMAINS (SCULPIN)
TPN TPN-10  14-Aug-11 10% CHIRONOMIDS

TPN TPN-10  14-Aug-11

TPN TPN-10 14-Aug-11 5% CHIRONOMIDS

TPN TPN-10 14-Aug-11 80% CHIRONOMIDS, FISH REMAINS UNID
TPN TPN-1la 14-Aug-11 10% FISH REMAINS UNID

TPN TPN-1la 14-Aug-11 25% FISH REMAINS UNID

TPN TPN-1la 14-Aug-11 < 10% EPHEMEROPTHERA, CHIRONOMIDS
TPN TPN-1la 14-Aug-11

TPN TPN-1la 14-Aug-11 60% FISH REMAINS, CHIRONOMIDS

TPN TPN-1la 14-Aug-11 20% FISH REMAINS (SCULPIN)

TPN TPN-1la 14-Aug-11 90% CHIRONOMIDS, TRICHOPTERANS, FISH REMAINS UNID
TPN TPN-11c 14-Aug-11 10% FISH REMAINS UNID

TPN TPN-11c 14-Aug-11

TPN TPN-11c 14-Aug-11

TPN TPN-14  14-Aug-11

TPN TPN-16a 14-Aug-11

TPN TPN-16a 14-Aug-11

TPN TPN-16a 14-Aug-11 MT

TPN TPN-16b 15-Aug-11

TPN TPN-16b 15-Aug-11 20% FISH REMAINS UNID

TPN TPN-16b 15-Aug-11

TPN TPN-16b 15-Aug-11

TPN TPN-16b 15-Aug-11 MT

TPN TPN-16b 15-Aug-11

TPN TPN-16b 15-Aug-11

TPN TPN-16b 15-Aug-11 20% CHIRONOMIDDS, UNID INVERTS
TPN TPN-16b 15-Aug-11 MT

TPN TPN-16b 15-Aug-11 30% CHIRONOMIDS, FISH REMAINS UNID
TPN TPN-16b 15-Aug-11

TPN TPN-16b 15-Aug-11 10% DIPTERA

TPN TPN-16b 15-Aug-11

TPN TPN-16b 15-Aug-11

TPN TPN-16b 15-Aug-11 100% FISH REMAINS (LKTR)

TPN TPN-16b 15-Aug-11 5% INVERTS UNID

TPN TPN-16b 15-Aug-11

TPN TPN-16b 15-Aug-11

TPN TPN-16b 15-Aug-11 MT

TPN TPN-16b 15-Aug-11 20% FISH REMAINS UNID, INVERT REMAINS UNID
TPN TPN-16b 15-Aug-11 MT

TPN TPN-16b 15-Aug-11 MT

TPN TPN-16b 15-Aug-11 50% CHIRONOMIDS, DIPTERANS

TPN TPN-17  14-Aug-11 5% FISH REMAINS UNID

TPN TPN-20 15-Aug-11

TPN TPN-22  15-Aug-11

TPN TPN-22  15-Aug-11 20% FISH REMAINS (UNID)

TPN TPN-22  15-Aug-11 20% CHIRONOMIDS

TPN TPN-22  15-Aug-11

TPN TPN-22  15-Aug-11

TPN TPN-24b 16-Aug-11

TPN TPN-24b 16-Aug-11

TPN TPN-24b 16-Aug-11 10% TRICHOPTERAN PUPAE

TPN TPN-24b 16-Aug-11 MT

TPN TPN-25 16-Aug-11 50% CHIRONOMIDS, FISH REMAINS UNID
TPN TPN-25 16-Aug-11 20% TRICHOPTERANS

TPN TPN-25 16-Aug-11

TPN TPN-25 16-Aug-11

TPN TPN-25 16-Aug-11

TPN TPN-25 16-Aug-11

TPN TPN-10 14-Aug-11 10% EPHEMEROPTERA, CHIRONOMIDS
TPN TPN-1la 14-Aug-11 70% CHIRONOMIDS, EPHEMEROPTERA, OSTRACODA
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Lake Set ID Date Mesh Size (mm) Day/Night Species Sample ID Mortality Length.mm Weight.g
INUG INUG-02 17-Aug-11 51 NIGHT ARCH INUG-02.13 Y 270 194
INUG INUG-07 18-Aug-11 76 NIGHT ARCH INUG-07.02 N 868 7650
INUG INUG-07 18-Aug-11 25 NIGHT ARCH INUG-07.15 Y 150 40
INUG INUG-08 18-Aug-11 51 NIGHT ARCH INUG-08.10 N 297 170
INUG INUG-14 19-Aug-11 51 NIGHT ARCH INUG-14.07 N 253 150
INUG INUG-01 17-Aug-11 51 DAY LKTR INUG-01.01 N 558 1450
INUG INUG-01 17-Aug-11 51 DAY LKTR INUG-01.02 N 750 4550
INUG INUG-01 17-Aug-11 51 DAY LKTR INUG-01.03 N 789 5600
INUG INUG-01 17-Aug-11 51 DAY LKTR INUG-01.04 N 792 6750
INUG INUG-01 17-Aug-11 51 DAY LKTR INUG-01.05 N 505 1300
INUG INUG-01 17-Aug-11 76 DAY LKTR INUG-01.06 N 630 2575
INUG INUG-01 17-Aug-11 76 DAY LKTR INUG-01.07 N 548 1600
INUG INUG-01 17-Aug-11 76 DAY LKTR INUG-01.08 Y 549 1556
INUG INUG-01 17-Aug-11 51 DAY LKTR INUG-01.09 Y 278 208
INUG INUG-01 17-Aug-11 51 DAY LKTR INUG-01.10 Y 267 204
INUG INUG-01 17-Aug-11 76 DAY LKTR INUG-01.16 Y 506 1142
INUG INUG-01 17-Aug-11 76 DAY LKTR INUG-01.17 Y 467 1150
INUG INUG-02 17-Aug-11 25 NIGHT LKTR INUG-02.01 N 310 290
INUG INUG-02 17-Aug-11 38 NIGHT LKTR INUG-02.05 Y 217 100
INUG INUG-02 17-Aug-11 38 NIGHT LKTR INUG-02.06 Y 225 114
INUG INUG-02 17-Aug-11 38 NIGHT LKTR INUG-02.07 N 626 2400
INUG INUG-02 17-Aug-11 51 NIGHT LKTR INUG-02.09 N 514 1500
INUG INUG-02 17-Aug-11 51 NIGHT LKTR INUG-02.10 N 544 1508
INUG INUG-02 17-Aug-11 51 NIGHT LKTR INUG-02.11 N 555 1550
INUG INUG-02 17-Aug-11 51 NIGHT LKTR INUG-02.12 N 598 2150
INUG INUG-02 17-Aug-11 76 NIGHT LKTR INUG-02.15 Y 406 654
INUG INUG-02 17-Aug-11 102 NIGHT LKTR INUG-02.16 Y 705 3712
INUG INUG-02 17-Aug-11 102 NIGHT LKTR INUG-02.17 Y 560 1650
INUG INUG-02 17-Aug-11 102 NIGHT LKTR INUG-02.18 Y 496 1192
INUG INUG-02 17-Aug-11 126 NIGHT LKTR INUG-02.19 N 903 6350
INUG INUG-02 17-Aug-11 126 NIGHT LKTR INUG-02.20 N 517 1500
INUG INUG-02 17-Aug-11 25 NIGHT LKTR INUG-02.21 Y 152 36
INUG INUG-04 17-Aug-11 51 DAY LKTR INUG-04.01 N 322 425
INUG INUG-04 17-Aug-11 51 DAY LKTR INUG-04.02 N 688 3255
INUG INUG-04 17-Aug-11 51 DAY LKTR INUG-04.03 Y 365 458
INUG INUG-05 17-Aug-11 51 DAY LKTR INUG-05.03 N 885 10300
INUG INUG-05 17-Aug-11 76 DAY LKTR INUG-05.04 N 394 575
INUG INUG-05 17-Aug-11 76 DAY LKTR INUG-05.05 Y 522 1420
INUG INUG-05 17-Aug-11 76 DAY LKTR INUG-05.06 Y 524 1638
INUG INUG-05 17-Aug-11 76 DAY LKTR INUG-05.07 Y 665 3302
INUG INUG-05 17-Aug-11 76 DAY LKTR INUG-05.08 Y 508 1360
INUG INUG-06 17-Aug-11 76 DAY LKTR INUG-06.01 N 300 270
INUG INUG-07 18-Aug-11 102 NIGHT LKTR INUG-07.01 Y 504 1214
INUG INUG-07 18-Aug-11 76 NIGHT LKTR INUG-07.03 Y 519 1104
INUG INUG-07 18-Aug-11 51 NIGHT LKTR INUG-07.04 N 558 1750
INUG INUG-07 18-Aug-11 51 NIGHT LKTR INUG-07.05 N 740 4600
INUG INUG-07 18-Aug-11 51 NIGHT LKTR INUG-07.06 Y 261 168
INUG INUG-07 18-Aug-11 51 NIGHT LKTR INUG-07.07 N 518 1400
INUG INUG-07 18-Aug-11 51 NIGHT LKTR INUG-07.08 N 243 170
INUG INUG-07 18-Aug-11 38 NIGHT LKTR INUG-07.09 Y 206 84
INUG INUG-07 18-Aug-11 38 NIGHT LKTR INUG-07.10 Y 219 94
INUG INUG-07 18-Aug-11 38 NIGHT LKTR INUG-07.11 N 554 1775
INUG INUG-07 18-Aug-11 38 NIGHT LKTR INUG-07.12 Y 223 112
INUG INUG-07 18-Aug-11 38 NIGHT LKTR INUG-07.13 N 232 170
INUG INUG-08 18-Aug-11 51 NIGHT LKTR INUG-08.01 N 514 1450
INUG INUG-08 18-Aug-11 51 NIGHT LKTR INUG-08.02 N 584 1950
INUG INUG-08 18-Aug-11 51 NIGHT LKTR INUG-08.03 N 564 1650
INUG INUG-08 18-Aug-11 51 NIGHT LKTR INUG-08.06 Y 258 172
INUG INUG-08 18-Aug-11 51 NIGHT LKTR INUG-08.07 N 518 1500
INUG INUG-08 18-Aug-11 51 NIGHT LKTR INUG-08.15 Y 231 132
INUG INUG-08 18-Aug-11 76 NIGHT LKTR INUG-08.17 Y 515 1293
INUG INUG-08 18-Aug-11 76 NIGHT LKTR INUG-08.18 Y 598 2046
INUG INUG-08 18-Aug-11 76 NIGHT LKTR INUG-08.19 Y 525 1501
INUG INUG-08 18-Aug-11 76 NIGHT LKTR INUG-08.20 Y 543 1613
INUG INUG-09 18-Aug-11 51 DAY LKTR INUG-09.01 N 332 450
INUG INUG-09 18-Aug-11 76 DAY LKTR INUG-09.02 N 875 5900
INUG INUG-09 18-Aug-11 76 DAY LKTR INUG-09.03 N 616 2425
INUG INUG-09 18-Aug-11 102 DAY LKTR INUG-09.05 N 499 1550
INUG INUG-10 18-Aug-11 51 DAY LKTR INUG-10.01 N 705 3900
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Lake Set ID Date Mesh Size (mm) Day/Night Species Sample ID Mortality Length.mm Weight.g
INUG INUG-10 18-Aug-11 51 DAY LKTR INUG-10.02 Y 524 1700
INUG INUG-10 18-Aug-11 76 DAY LKTR INUG-10.04 Y 562 1602
INUG INUG-13 19-Aug-11 76 NIGHT LKTR INUG-13.01 N 538 1500
INUG INUG-13 19-Aug-11 76 NIGHT LKTR INUG-13.03 N 494 1400
INUG INUG-13 19-Aug-11 76 NIGHT LKTR INUG-13.05 Y 741 4032
INUG INUG-13 19-Aug-11 76 NIGHT LKTR INUG-13.07 Y 515 1386
INUG INUG-13 19-Aug-11 51 NIGHT LKTR INUG-13.08 N 253 160
INUG INUG-13 19-Aug-11 51 NIGHT LKTR INUG-13.10 Y 356 460
INUG INUG-13 19-Aug-11 51 NIGHT LKTR INUG-13.11 N 542 1550
INUG INUG-13 19-Aug-11 51 NIGHT LKTR INUG-13.13 N 205 100
INUG INUG-13 19-Aug-11 38 NIGHT LKTR INUG-13.15 N 175

INUG INUG-13 19-Aug-11 38 NIGHT LKTR INUG-13.16 N 217 110
INUG INUG-13 19-Aug-11 76 NIGHT LKTR INUG-13.17 Y 449 1008
INUG INUG-14 19-Aug-11 51 NIGHT LKTR INUG-14.01 Y 283 238
INUG INUG-14 19-Aug-11 51 NIGHT LKTR INUG-14.03 Y 357 490
INUG INUG-14 19-Aug-11 51 NIGHT LKTR INUG-14.05 Y 245 144
INUG INUG-14 19-Aug-11 51 NIGHT LKTR INUG-14.06 N 375 625
INUG INUG-14 19-Aug-11 76 NIGHT LKTR INUG-14.12 N 577 1700
INUG INUG-14 19-Aug-11 76 NIGHT LKTR INUG-14.13 Y 625 2884
INUG INUG-14 19-Aug-11 76 NIGHT LKTR INUG-14.15 Y 548 1788
INUG INUG-14 19-Aug-11 76 NIGHT LKTR INUG-14.16 Y 487 1142
INUG INUG-14 19-Aug-11 76 NIGHT LKTR INUG-14.17 N 499 1525
INUG INUG-14 19-Aug-11 76 NIGHT LKTR INUG-14.18 Y 542 1506
INUG INUG-14 19-Aug-11 76 NIGHT LKTR INUG-14.19 Y 411 720
INUG INUG-01 17-Aug-11 51 DAY RNWH INUG-01.11 Y 413 656
INUG INUG-01 17-Aug-11 51 DAY RNWH INUG-01.12 Y 408 664
INUG INUG-01 17-Aug-11 51 DAY RNWH INUG-01.13 Y 400 642
INUG INUG-01 17-Aug-11 51 DAY RNWH INUG-01.14 Y 360 488
INUG INUG-01 17-Aug-11 51 DAY RNWH INUG-01.15 Y 310 292
INUG INUG-01 17-Aug-11 76 DAY RNWH INUG-01.18 Y 430 826
INUG INUG-01 17-Aug-11 76 DAY RNWH INUG-01.19 Y 430 884
INUG INUG-01 17-Aug-11 76 DAY RNWH INUG-01.20 Y 370 578
INUG INUG-01 17-Aug-11 76 DAY RNWH INUG-01.21 Y 385 652
INUG INUG-01 17-Aug-11 76 DAY RNWH INUG-01.22 Y 388 530
INUG INUG-02 17-Aug-11 38 NIGHT RNWH INUG-02.04 Y 241 126
INUG INUG-02 17-Aug-11 51 NIGHT RNWH INUG-02.08 Y 332 328
INUG INUG-02 17-Aug-11 76 NIGHT RNWH INUG-02.14 Y 406 716
INUG INUG-03 17-Aug-11 51 DAY RNWH INUG-03-01 Y 362 542
INUG INUG-05 17-Aug-11 51 DAY RNWH INUG-05.01 Y 382 600
INUG INUG-05 17-Aug-11 51 DAY RNWH INUG-05.02 N 365 425
INUG INUG-08 18-Aug-11 51 NIGHT RNWH INUG-08.04 Y 370 528
INUG INUG-08 18-Aug-11 51 NIGHT RNWH INUG-08.05 Y 392 600
INUG INUG-08 18-Aug-11 51 NIGHT RNWH INUG-08.08 Y 384 572
INUG INUG-08 18-Aug-11 51 NIGHT RNWH INUG-08.09 Y 376 536
INUG INUG-08 18-Aug-11 51 NIGHT RNWH INUG-08.11 Y 370 500
INUG INUG-08 18-Aug-11 51 NIGHT RNWH INUG-08.12 Y 365 468
INUG INUG-08 18-Aug-11 51 NIGHT RNWH INUG-08.13 Y 281 204
INUG INUG-08 18-Aug-11 51 NIGHT RNWH INUG-08.14 Y 282 234
INUG INUG-08 18-Aug-11 76 NIGHT RNWH INUG-08.16 Y 364 469
INUG INUG-09 18-Aug-11 76 DAY RNWH INUG-09.04 Y 420 722
INUG INUG-13 19-Aug-11 76 NIGHT RNWH INUG-13.02 Y 398 664
INUG INUG-13 19-Aug-11 76 NIGHT RNWH INUG-13.04 Y 420 748
INUG INUG-13 19-Aug-11 51 NIGHT RNWH INUG-13.09 Y 385 596
INUG INUG-13 19-Aug-11 51 NIGHT RNWH INUG-13.12 Y 385 602
INUG INUG-13 19-Aug-11 51 NIGHT RNWH INUG-13.14 Y 352 434
INUG INUG-13 19-Aug-11 76 NIGHT RNWH INUG-13.18 Y 400 634
INUG INUG-13 19-Aug-11 76 NIGHT RNWH INUG-13.19 Y 375 512
INUG INUG-14 19-Aug-11 51 NIGHT RNWH INUG-14.02 Y 405 646
INUG INUG-14 19-Aug-11 51 NIGHT RNWH INUG-14.08 Y 375 502
INUG INUG-14 19-Aug-11 51 NIGHT RNWH INUG-14.09 Y 383 602
INUG INUG-14 19-Aug-11 51 NIGHT RNWH INUG-14.10 Y 343 436
INUG INUG-14 19-Aug-11 76 NIGHT RNWH INUG-14.11 Y 375 532
INUG INUG-14 19-Aug-11 76 NIGHT RNWH INUG-14.14 Y 385 570
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Lake Set ID Date K Weighed with 25 g scale Sex Maturity Repro Status Age Structure
INUG  INUG-02 17-Aug-11 0.98562211 N F IM ub PEC/OTO
INUG  INUG-07 18-Aug-11 1.169774796 Y PEC
INUG  INUG-07 18-Aug-11 1.185185185 N UN IM ub PEC/OTO
INUG  INUG-08 18-Aug-11 0.648902688 N (+ 10) PEC
INUG  INUG-14 19-Aug-11 0.926253145 Y PEC
INUG  INUG-01 17-Aug-11 0.834575066 Y

INUG  INUG-01 17-Aug-11 1.078518519 Y PEC
INUG  INUG-01 17-Aug-11 1.140136941 Y PEC
INUG  INUG-01 17-Aug-11 1.358714556 Y PEC
INUG  INUG-01 17-Aug-11 1.009413754 Y PEC
INUG  INUG-01 17-Aug-11 1.029806396 Y PEC
INUG  INUG-01 17-Aug-11 0.972250796 Y PEC
INUG  INUG-01 17-Aug-11 0.940356562 N F MA RS PEC/OTO
INUG  INUG-01 17-Aug-11 0.968119454 N F IM ub PEC/OTO
INUG  INUG-01 17-Aug-11 1.071757135 N F M ub PEC/OTO
INUG  INUG-01 17-Aug-11 0.881484243 N M IM ub PEC/OTO
INUG  INUG-01 17-Aug-11 1.129138456 N M MA RI PEC/OTO
INUG  INUG-02 17-Aug-11 0.973448357 Y PEC
INUG  INUG-02 17-Aug-11 0.978635123 N UN M ub PEC/OTO
INUG  INUG-02 17-Aug-11 1.000823045 N UN IM ub PEC/OTO
INUG  INUG-02 17-Aug-11 0.978336467 Y PEC
INUG  INUG-02 17-Aug-11 1.104592022 Y PEC
INUG  INUG-02 17-Aug-11 0.936708891 Y PEC
INUG  INUG-02 17-Aug-11 0.906677313 Y PEC
INUG  INUG-02 17-Aug-11 1.005390803 Y PEC
INUG  INUG-02 17-Aug-11 0.977236428 N M IM ub PEC/OTO
INUG  INUG-02 17-Aug-11 1.059352795 N F MA RS PEC/OTO
INUG  INUG-02 17-Aug-11 0.939549927 N M IM ub PEC/OTO
INUG  INUG-02 17-Aug-11 0.976857524 N F MA RS PEC/OTO
INUG  INUG-02 17-Aug-11 0.862403428 Y PEC
INUG  INUG-02 17-Aug-11 1.085474511 Y PEC
INUG  INUG-02 17-Aug-11 1.02511299 N UN IM ub PEC/OTO
INUG  INUG-04 17-Aug-11 1.272979222 Y PEC
INUG  INUG-04 17-Aug-11 0.999506628 Y PEC
INUG  INUG-04 17-Aug-11 0.941861153 N M M ub PEC/OTO
INUG  INUG-05 17-Aug-11 1.485961005 Y PEC
INUG  INUG-05 17-Aug-11 0.940111097 Y PEC
INUG  INUG-05 17-Aug-11 0.998336238 N M MA RS PEC/OTO
INUG  INUG-05 17-Aug-11 1.138465925 N M MA RS PEC/OTO
INUG  INUG-05 17-Aug-11 1.122825153 N M MA RS PEC/OTO
INUG  INUG-05 17-Aug-11 1.03740365 N M MA RS PEC/OTO
INUG  INUG-06 17-Aug-11 1 Y PEC
INUG  INUG-07 18-Aug-11 0.948259227 N M MA RS PEC/OTO
INUG  INUG-07 18-Aug-11 0.789708841 N M IM ub PEC/OTO
INUG  INUG-07 18-Aug-11 1.007245769 Y PEC
INUG  INUG-07 18-Aug-11 1.135174619 Y PEC
INUG  INUG-07 18-Aug-11 0.944904157 N F M ub PEC/OTO
INUG  INUG-07 18-Aug-11 1.007253433 Y PEC
INUG  INUG-07 18-Aug-11 1.184759229 Y PEC
INUG  INUG-07 18-Aug-11 0.960898742 N F IM ub PEC/OTO
INUG  INUG-07 18-Aug-11 0.894943275 N UN M ub PEC/OTO
INUG  INUG-07 18-Aug-11 1.043924435 Y PEC
INUG  INUG-07 18-Aug-11 1.009958279 N F IM ub PEC/OTO
INUG  INUG-07 18-Aug-11 1.361397556 N (+ 10) PEC
INUG  INUG-08 18-Aug-11 1.067772288 Y PEC
INUG  INUG-08 18-Aug-11 0.979030158 Y PEC
INUG  INUG-08 18-Aug-11 0.919700944 Y PEC
INUG  INUG-08 18-Aug-11 1.001542375 N M IM ubD PEC/OTO
INUG  INUG-08 18-Aug-11 1.079200107 Y PEC
INUG  INUG-08 18-Aug-11 1.070873056 N UN IM ub PEC/OTO
INUG  INUG-08 18-Aug-11 0.946622532 N M MA RI PEC/OTO
INUG  INUG-08 18-Aug-11 0.956757945 N M MA RS PEC/OTO
INUG  INUG-08 18-Aug-11 1.037296188 N M MA RS PEC/OTO
INUG  INUG-08 18-Aug-11 1.007476393 N F MA RI PEC/OTO
INUG  INUG-09 18-Aug-11 1.229697422 Y PEC
INUG  INUG-09 18-Aug-11 0.880699708 Y PEC
INUG  INUG-09 18-Aug-11 1.037455808 Y PEC
INUG  INUG-09 18-Aug-11 1.247469859 Y PEC
INUG  INUG-10 18-Aug-11 1.113005361 Y PEC
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Lake Set ID Date K Weighed with 25 g scale Sex Maturity Repro Status Age Structure
INUG  INUG-10 18-Aug-11 1.181558042 N F MA RI PEC/OTO
INUG  INUG-10 18-Aug-11 0.902513205 N F MA RS PEC/OTO
INUG  INUG-13 19-Aug-11 0.963262009 Y PEC
INUG  INUG-13 19-Aug-11 1.161307388 Y PEC
INUG  INUG-13 19-Aug-11 0.990982304 N F MA RS PEC/OTO
INUG  INUG-13 19-Aug-11 1.014709072 N F MA RS PEC/OTO
INUG  INUG-13 19-Aug-11 0.988003355 Y PEC
INUG  INUG-13 19-Aug-11 1.019548377 N M IM ubD PEC/OTO
INUG  INUG-13 19-Aug-11 0.973495254 Y PEC
INUG  INUG-13 19-Aug-11 1.160749264 Y PEC
INUG  INUG-13 19-Aug-11 Y PEC
INUG  INUG-13 19-Aug-11 1.076498635 Y PEC
INUG  INUG-13 19-Aug-11 1.113580222 N F MA RI PEC/OTO
INUG  INUG-14 19-Aug-11 1.050068548 N F IM ubD PEC/OTO
INUG  INUG-14 19-Aug-11 1.076939811 N M IM ub PEC/OTO
INUG  INUG-14 19-Aug-11 0.979183843 N F IM ubD PEC/OTO
INUG  INUG-14 19-Aug-11 1.185185185 Y PEC
INUG  INUG-14 19-Aug-11 0.8849556 Y PEC
INUG  INUG-14 19-Aug-11 1.1812864 N M MA RS PEC/OTO
INUG  INUG-14 19-Aug-11 1.086490264 N F MA RI PEC/OTO
INUG  INUG-14 19-Aug-11 0.988733434 N F MA RS PEC/OTO
INUG  INUG-14 19-Aug-11 1.227349378 Y PEC
INUG  INUG-14 19-Aug-11 0.94586055 N M MA RS PEC/OTO
INUG  INUG-14 19-Aug-11 1.037067515 N F IM ubD PEC/OTO
INUG  INUG-01 17-Aug-11 0.93122298 N M MA RI PEC/OTO
INUG  INUG-01 17-Aug-11 0.977659422 N F MA RI PEC/OTO
INUG  INUG-01 17-Aug-11 1.003125 N F MA RI PEC/OTO
INUG  INUG-01 17-Aug-11 1.045953361 N F MA RI PEC/OTO
INUG  INUG-01 17-Aug-11 0.980161794 N M MA RI PEC/OTO
INUG  INUG-01 17-Aug-11 1.038902235 N F MA RI PEC/OTO
INUG  INUG-01 17-Aug-11 1.111851787 N M MA RI PEC/OTO
INUG  INUG-01 17-Aug-11 1.14109727 N M MA RI PEC/OTO
INUG  INUG-01 17-Aug-11 1.142524199 N M MA RI PEC/OTO
INUG  INUG-01 17-Aug-11 0.907362221 N F MA RI PEC/OTO
INUG  INUG-02 17-Aug-11 0.900159393 N UN M ub PEC/OTO
INUG  INUG-02 17-Aug-11 0.896312788 N F IM ub PEC/OTO
INUG  INUG-02 17-Aug-11 1.069879637 N F MA RI PEC/OTO
INUG  INUG-03 17-Aug-11 1.142545686 N F MA RI PEC/OTO
INUG  INUG-05 17-Aug-11 1.076368951 N F MA RI PEC/OTO
INUG  INUG-05 17-Aug-11 0.873997794 Y PEC
INUG  INUG-08 18-Aug-11 1.042386433 N F MA RI PEC/OTO
INUG  INUG-08 18-Aug-11 0.996077315 N M MA RI PEC/OTO
INUG  INUG-08 18-Aug-11 1.01018835 N M MA RI PEC/OTO
INUG  INUG-08 18-Aug-11 1.008326671 N M MA RI PEC/OTO
INUG  INUG-08 18-Aug-11 0.987108365 N F MA RI PEC/OTO
INUG  INUG-08 18-Aug-11 0.962425807 N F MA RI PEC/OTO
INUG  INUG-08 18-Aug-11 0.919414202 N F M ub PEC/OTO
INUG  INUG-08 18-Aug-11 1.043442526 N F IM ub PEC/OTO
INUG  INUG-08 18-Aug-11 0.97245316 N M MA RI PEC/OTO
INUG  INUG-09 18-Aug-11 0.974516791 N M MA RI PEC/OTO
INUG  INUG-13 19-Aug-11 1.053219432 N M MA RI PEC/OTO
INUG  INUG-13 19-Aug-11 1.009610193 N M MA RI PEC/OTO
INUG  INUG-13 19-Aug-11 1.044393286 N M MA RI PEC/OTO
INUG  INUG-13 19-Aug-11 1.054907312 N F MA RI PEC/OTO
INUG  INUG-13 19-Aug-11 0.995088573 N M MA RI PEC/OTO
INUG  INUG-13 19-Aug-11 0.990625 N M MA RI PEC/OTO
INUG  INUG-13 19-Aug-11 0.970903704 N F MA RI PEC/OTO
INUG  INUG-14 19-Aug-11 0.972450375 N F MA RI PEC/OTO
INUG  INUG-14 19-Aug-11 0.951940741 N M MA RI PEC/OTO
INUG  INUG-14 19-Aug-11 1.071519723 N M MA RI PEC/OTO
INUG  INUG-14 19-Aug-11 1.080448645 N M MA RI PEC/OTO
INUG  INUG-14 19-Aug-11 1.00882963 N M MA RI PEC/OTO
INUG  INUG-14 19-Aug-11 0.998832505 N M MA RI PEC/OTO
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Lake Set ID Date Age.OTO.yr Age.PEC.yr Ext. DELT Ext. Parasites Tagged? Tag ID
INUG  INUG-02 17-Aug-11 ns 4 NONE NONE N
INUG  INUG-07 18-Aug-11 14 NONE NONE N
INUG  INUG-07 18-Aug-11 5 2 NONE NONE N
INUG  INUG-08 18-Aug-11 4 damaged caudal fin NONE N
INUG  INUG-14 19-Aug-11 3 NONE NONE N
INUG  INUG-01 17-Aug-11 NONE NONE N
INUG  INUG-01 17-Aug-11 24 NONE NONE Y 87908
INUG  INUG-01 17-Aug-11 22 NONE NONE Y 87909
INUG  INUG-01 17-Aug-11 27 NONE NONE Y 87910
INUG  INUG-01 17-Aug-11 14 NONE NONE Y 87911
INUG  INUG-01 17-Aug-11 16 NONE NONE Y 87912
INUG  INUG-01 17-Aug-11 17 NONE NONE Y 87913
INUG  INUG-01 17-Aug-11 ns 17 NONE NONE N
INUG  INUG-01 17-Aug-11 10 5 NONE NONE N
INUG  INUG-01 17-Aug-11 7 5 NONE NONE N
INUG  INUG-01 17-Aug-11 19 17 Tiny lower lobe of caudal fin NONE N
INUG  INUG-01 17-Aug-11 17 14 NONE NONE N
INUG  INUG-02 17-Aug-11 8 NONE NONE N
INUG  INUG-02 17-Aug-11 8 3 NONE NONE N
INUG  INUG-02 17-Aug-11 13 3 NONE NONE N
INUG  INUG-02 17-Aug-11 15 NONE NONE Y 87942
INUG  INUG-02 17-Aug-11 14 NONE NONE Y 87915
INUG  INUG-02 17-Aug-11 16 NONE NONE Y 87916
INUG INUG-02 17-Aug-11 22 slight dorsal fin deformity NONE Y 87917
INUG INUG-02 17-Aug-11 17 slight dorsal fin deformity NONE Y 87919
INUG  INUG-02 17-Aug-11 12 7 NONE NONE N
INUG INUG-02 17-Aug-11 21 12 bi-lobed adipose fin; deformed dorsal NONE N
INUG  INUG-02 17-Aug-11 22 16 NONE NONE N
INUG  INUG-02 17-Aug-11 26 13 NONE NONE N
INUG  INUG-02 17-Aug-11 30+ NONE NONE Y 87920
INUG  INUG-02 17-Aug-11 16 NONE NONE Y 87921
INUG  INUG-02 17-Aug-11 4 2 NONE NONE N
INUG  INUG-04 17-Aug-11 7 NONE NONE N
INUG  INUG-04 17-Aug-11 20 NONE NONE Y 87924
INUG  INUG-04 17-Aug-11 9 9 NONE NONE N
INUG  INUG-05 17-Aug-11 19 NONE NONE Y 87922
INUG  INUG-05 17-Aug-11 9 NONE NONE Y 87923
INUG  INUG-05 17-Aug-11 18 15 NONE NONE N
INUG  INUG-05 17-Aug-11 17 14 NONE NONE N
INUG  INUG-05 17-Aug-11 23 19 NONE NONE N
INUG  INUG-05 17-Aug-11 18 17 NONE NONE N
INUG  INUG-06 17-Aug-11 5 NONE NONE N
INUG  INUG-07 18-Aug-11 18 13 NONE NONE N
INUG  INUG-07 18-Aug-11 17 13 NONE NONE N
INUG  INUG-07 18-Aug-11 15 NONE NONE Y 87925
INUG  INUG-07 18-Aug-11 14 NONE NONE Y 87438
INUG  INUG-07 18-Aug-11 10 5 NONE NONE N
INUG  INUG-07 18-Aug-11 17 NONE NONE Y 87439
INUG  INUG-07 18-Aug-11 4 NONE NONE N
INUG  INUG-07 18-Aug-11 6 1 NONE NONE N
INUG  INUG-07 18-Aug-11 7 1 NONE NONE N
INUG  INUG-07 18-Aug-11 12 NONE NONE Y 87440
INUG  INUG-07 18-Aug-11 8 4 NONE NONE N
INUG  INUG-07 18-Aug-11 5 NONE NONE N
INUG  INUG-08 18-Aug-11 15 NONE NONE Y 87441
INUG  INUG-08 18-Aug-11 18 NONE NONE Y 87442
INUG  INUG-08 18-Aug-11 13 NONE NONE Y 87443
INUG  INUG-08 18-Aug-11 8 5 NONE NONE N
INUG INUG-08 18-Aug-11 15 scar on stomach NONE Y 87444
INUG  INUG-08 18-Aug-11 8 3 NONE NONE N
INUG  INUG-08 18-Aug-11 22 16 NONE NONE N
INUG  INUG-08 18-Aug-11 28 20 NONE NONE N
INUG  INUG-08 18-Aug-11 21 12 NONE NONE N
INUG  INUG-08 18-Aug-11 28 13 NONE NONE N
INUG  INUG-09 18-Aug-11 6 NONE NONE Y 87445
INUG  INUG-09 18-Aug-11 28 NONE NONE Y 87446
INUG  INUG-09 18-Aug-11 19 NONE NONE Y 48476
INUG  INUG-09 18-Aug-11 12 NONE NONE Y 48477
INUG INUG-10 18-Aug-11 27 missing adipose fin NONE Y 48478
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Lake Set ID Date Age.OTO.yr Age.PEC.yr Ext. DELT Ext. Parasites Tagged? Tag ID
INUG INUG-10 18-Aug-11 22 15 NONE NONE N
INUG INUG-10 18-Aug-11 23 19 NONE NONE N
INUG INUG-13 19-Aug-11 13 NONE NONE Y 48479
INUG INUG-13 19-Aug-11 17 NONE NONE Y 48480
INUG INUG-13 19-Aug-11 40 25 NONE NONE N
INUG INUG-13 19-Aug-11 17 14 NONE NONE N
INUG INUG-13 19-Aug-11 4 NONE NONE N
INUG INUG-13 19-Aug-11 11 6 NONE NONE N
INUG INUG-13 19-Aug-11 14 NONE NONE Y 48481
INUG INUG-13 19-Aug-11 4 NONE NONE N
INUG INUG-13 19-Aug-11 3 NONE NONE N
INUG INUG-13 19-Aug-11 3 NONE NONE N
INUG INUG-13 19-Aug-11 20 14 NONE NONE N
INUG INUG-14 19-Aug-11 10 5 NONE NONE N
INUG INUG-14 19-Aug-11 13 9 NONE NONE N
INUG INUG-14 19-Aug-11 9 4 NONE NONE N
INUG INUG-14 19-Aug-11 8 NONE NONE Y 48482
INUG INUG-14 19-Aug-11 20 NONE NONE Y 48483
INUG INUG-14 19-Aug-11 24 21 NONE NONE N
INUG INUG-14 19-Aug-11 20 11 NONE NONE N
INUG INUG-14 19-Aug-11 14 14 NONE NONE N
INUG INUG-14 19-Aug-11 14 NONE NONE Y 48484
INUG INUG-14 19-Aug-11 21 16 NONE NONE N
INUG INUG-14 19-Aug-11 9 7 NONE NONE N
INUG INUG-01 17-Aug-11 24 14 NONE NONE N
INUG INUG-01 17-Aug-11 16 10 NONE NONE N
INUG INUG-01 17-Aug-11 15 12 NONE NONE N
INUG INUG-01 17-Aug-11 9 8 NONE NONE N
INUG INUG-01 17-Aug-11 9 6 NONE NONE N
INUG INUG-01 17-Aug-11 19 13 NONE NONE N
INUG INUG-01 17-Aug-11 14 16 NONE NONE N
INUG INUG-01 17-Aug-11 16 13 NONE NONE N
INUG INUG-01 17-Aug-11 14 14 NONE NONE N
INUG INUG-01 17-Aug-11 13 9 NONE NONE N
INUG INUG-02 17-Aug-11 6 4 NONE NONE N
INUG INUG-02 17-Aug-11 11 9 NONE NONE N
INUG INUG-02 17-Aug-11 13 10 NONE NONE N
INUG INUG-03 17-Aug-11 9 11 NONE NONE N
INUG INUG-05 17-Aug-11 15 14 NONE NONE N
INUG INUG-05 17-Aug-11 8 NONE NONE N
INUG INUG-08 18-Aug-11 16 13 NONE NONE N
INUG INUG-08 18-Aug-11 15 15 NONE NONE N
INUG INUG-08 18-Aug-11 17 12 NONE NONE N
INUG INUG-08 18-Aug-11 16 11 NONE NONE N
INUG INUG-08 18-Aug-11 20 12 NONE NONE N
INUG INUG-08 18-Aug-11 18 14 NONE NONE N
INUG INUG-08 18-Aug-11 7 5 NONE NONE N
INUG INUG-08 18-Aug-11 8 7 NONE NONE N
INUG INUG-08 18-Aug-11 13 12 NONE NONE N
INUG INUG-09 18-Aug-11 19 14 NONE NONE N
INUG INUG-13 19-Aug-11 15 14 NONE NONE N
INUG INUG-13 19-Aug-11 17 14 NONE NONE N
INUG INUG-13 19-Aug-11 22 14 NONE NONE N
INUG INUG-13 19-Aug-11 15 14 NONE NONE N
INUG INUG-13 19-Aug-11 15 12 NONE NONE N
INUG INUG-13 19-Aug-11 19 14 NONE NONE N
INUG INUG-13 19-Aug-11 17 13 NONE NONE N
INUG INUG-14 19-Aug-11 12 12 NONE NONE N
INUG INUG-14 19-Aug-11 13 12 NONE NONE N
INUG INUG-14 19-Aug-11 18 13 NONE NONE N
INUG INUG-14 19-Aug-11 10 8 NONE NONE N
INUG INUG-14 19-Aug-11 17 12 NONE NONE N
INUG INUG-14 19-Aug-11 12 12 NONE NONE N
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Lake Set ID Date RECAP? Gonad weight (g) Gonad appearance Weight of 400 eggs (9) Liver weight (g)
INUG  INUG-02 17-Aug-11 N 0.36 NORMAL 2.15
INUG  INUG-07 18-Aug-11 N

INUG  INUG-07 18-Aug-11 N NORMAL 0.46
INUG  INUG-08 18-Aug-11 N

INUG  INUG-14 19-Aug-11 N

INUG  INUG-01 17-Aug-11 N

INUG  INUG-01 17-Aug-11 N

INUG  INUG-01 17-Aug-11 N

INUG  INUG-01 17-Aug-11 N

INUG  INUG-01 17-Aug-11 N

INUG  INUG-01 17-Aug-11 N

INUG  INUG-01 17-Aug-11 N

INUG  INUG-01 17-Aug-11 N NORMAL 13.75
INUG  INUG-01 17-Aug-11 N NORMAL 2
INUG  INUG-01 17-Aug-11 N NORMAL 3.26
INUG  INUG-01 17-Aug-11 N NORMAL 11.44
INUG  INUG-01 17-Aug-11 N 31.24 NORMAL 11.39
INUG  INUG-02 17-Aug-11 N

INUG  INUG-02 17-Aug-11 N NORMAL 0.86
INUG  INUG-02 17-Aug-11 N NORMAL 1.45
INUG  INUG-02 17-Aug-11 N

INUG  INUG-02 17-Aug-11 N

INUG  INUG-02 17-Aug-11 N

INUG  INUG-02 17-Aug-11 N

INUG  INUG-02 17-Aug-11 N

INUG  INUG-02 17-Aug-11 N 0.42 NORMAL 5.06
INUG  INUG-02 17-Aug-11 N 35.53 NORMAL 59.68
INUG  INUG-02 17-Aug-11 N 1.69 NORMAL 14.49
INUG  INUG-02 17-Aug-11 N 121 NORMAL 20.44
INUG  INUG-02 17-Aug-11 N

INUG  INUG-02 17-Aug-11 N

INUG  INUG-02 17-Aug-11 N NORMAL 0.45
INUG  INUG-04 17-Aug-11 N

INUG  INUG-04 17-Aug-11 N

INUG  INUG-04 17-Aug-11 N NORMAL 4.15
INUG  INUG-05 17-Aug-11 N

INUG  INUG-05 17-Aug-11 N

INUG  INUG-05 17-Aug-11 N NORMAL 14.84
INUG  INUG-05 17-Aug-11 N NORMAL 20.73
INUG  INUG-05 17-Aug-11 N NORMAL 68.46
INUG  INUG-05 17-Aug-11 N NORMAL 13
INUG  INUG-06 17-Aug-11 N

INUG  INUG-07 18-Aug-11 N NORMAL 14.24
INUG  INUG-07 18-Aug-11 N NORMAL 8.63
INUG  INUG-07 18-Aug-11 N

INUG  INUG-07 18-Aug-11 N

INUG  INUG-07 18-Aug-11 N NORMAL 1.56
INUG  INUG-07 18-Aug-11 N

INUG  INUG-07 18-Aug-11 N

INUG  INUG-07 18-Aug-11 N NORMAL 2.18
INUG  INUG-07 18-Aug-11 N NORMAL 1.24
INUG  INUG-07 18-Aug-11 N

INUG  INUG-07 18-Aug-11 N NORMAL 1.32
INUG  INUG-07 18-Aug-11 N

INUG  INUG-08 18-Aug-11 N

INUG  INUG-08 18-Aug-11 N

INUG  INUG-08 18-Aug-11 N

INUG  INUG-08 18-Aug-11 N NORMAL 1.93
INUG  INUG-08 18-Aug-11 N

INUG  INUG-08 18-Aug-11 N NORMAL 1.49
INUG  INUG-08 18-Aug-11 N 42.79 NORMAL 11.2
INUG  INUG-08 18-Aug-11 N NORMAL 19.25
INUG  INUG-08 18-Aug-11 N NORMAL 18.81
INUG  INUG-08 18-Aug-11 N 194.43 NORMAL 35.08 34.39
INUG  INUG-09 18-Aug-11 N

INUG  INUG-09 18-Aug-11 N

INUG  INUG-09 18-Aug-11 N

INUG  INUG-09 18-Aug-11 N

INUG  INUG-10 18-Aug-11 N
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Lake Set ID Date RECAP? Gonad weight (g) Gonad appearance Weight of 400 eggs (9) Liver weight (g)
INUG  INUG-10 18-Aug-11 N 191.21 NORMAL 29.07 40.93
INUG  INUG-10 18-Aug-11 N NORMAL 16.49
INUG  INUG-13 19-Aug-11 N

INUG  INUG-13 19-Aug-11 N

INUG  INUG-13 19-Aug-11 N NORMAL 41.68
INUG  INUG-13 19-Aug-11 N NORMAL 16.56
INUG  INUG-13 19-Aug-11 N

INUG  INUG-13 19-Aug-11 N NORMAL 4.54
INUG  INUG-13 19-Aug-11 N

INUG  INUG-13 19-Aug-11 N

INUG  INUG-13 19-Aug-11 N

INUG  INUG-13 19-Aug-11 N

INUG  INUG-13 19-Aug-11 N 117.88 NORMAL 22.98 21.07
INUG  INUG-14 19-Aug-11 N NORMAL 2.54
INUG  INUG-14 19-Aug-11 N NORMAL 5.37
INUG  INUG-14 19-Aug-11 N NORMAL 1.34
INUG  INUG-14 19-Aug-11 N

INUG  INUG-14 19-Aug-11 N

INUG  INUG-14 19-Aug-11 N NORMAL 44.09
INUG  INUG-14 19-Aug-11 N 226 NORMAL 29.57 42.75
INUG  INUG-14 19-Aug-11 N NORMAL 16.11
INUG  INUG-14 19-Aug-11 N

INUG  INUG-14 19-Aug-11 N NORMAL 17.06
INUG  INUG-14 19-Aug-11 N NORMAL 8.68
INUG  INUG-01 17-Aug-11 N 23.72 NORMAL 5.13
INUG  INUG-01 17-Aug-11 N 24.64 NORMAL 0.89 7.25
INUG  INUG-01 17-Aug-11 N 22.2 NORMAL 0.94 8.73
INUG  INUG-01 17-Aug-11 N 11.13 NORMAL 0.97 4.38
INUG  INUG-01 17-Aug-11 N 3.28 NORMAL 1.6
INUG  INUG-01 17-Aug-11 N 30.91 NORMAL 0.99 9.98
INUG  INUG-01 17-Aug-11 N 32.28 NORMAL 8.14
INUG  INUG-01 17-Aug-11 N 22.03 NORMAL 2.21
INUG  INUG-01 17-Aug-11 N 25.02 NORMAL 2.58
INUG  INUG-01 17-Aug-11 N 16.86 NORMAL 0.97 2.65
INUG  INUG-02 17-Aug-11 N 0.07 NORMAL 0.79
INUG  INUG-02 17-Aug-11 N 1.15 NORMAL 2.26
INUG  INUG-02 17-Aug-11 N 33.69 NORMAL 1.25 10.06
INUG  INUG-03 17-Aug-11 N 19.23 NORMAL 0.91 6.85
INUG  INUG-05 17-Aug-11 N 23.09 NORMAL 0.92 8.23
INUG  INUG-05 17-Aug-11 N

INUG  INUG-08 18-Aug-11 N 20.21 NORMAL 1.06 6.54
INUG  INUG-08 18-Aug-11 N 21.4 NORMAL 3.39
INUG  INUG-08 18-Aug-11 N 15.71 NORMAL 4.07
INUG  INUG-08 18-Aug-11 N 14.39 NORMAL 4.36
INUG  INUG-08 18-Aug-11 N 15.85 NORMAL 0.79 4.19
INUG  INUG-08 18-Aug-11 N 14.11 NORMAL 0.73 6.88
INUG  INUG-08 18-Aug-11 N NORMAL 11
INUG  INUG-08 18-Aug-11 N NORMAL 181
INUG  INUG-08 18-Aug-11 N 4.06 NORMAL 3.65
INUG  INUG-09 18-Aug-11 N 27.82 NORMAL 4.16
INUG  INUG-13 19-Aug-11 N 20.68 NORMAL 4.81
INUG  INUG-13 19-Aug-11 N 28.8 NORMAL 3
INUG  INUG-13 19-Aug-11 N 20.66 NORMAL 4.7
INUG  INUG-13 19-Aug-11 N 22.18 NORMAL 0.47 5.53
INUG  INUG-13 19-Aug-11 N 12.68 NORMAL 4.27
INUG  INUG-13 19-Aug-11 N 23.62 NORMAL 4.62
INUG  INUG-13 19-Aug-11 N 17 NORMAL 0.85 5.37
INUG  INUG-14 19-Aug-11 N 27.85 NORMAL 181 10.01
INUG  INUG-14 19-Aug-11 N 12.54 NORMAL 3.86
INUG  INUG-14 19-Aug-11 N 16.42 NORMAL 5.46
INUG  INUG-14 19-Aug-11 N 7.99 NORMAL 3.25
INUG  INUG-14 19-Aug-11 N 15.11 NORMAL 3.34
INUG  INUG-14 19-Aug-11 N 14.75 NORMAL 3.32
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Lake Set ID Date Liver appearance Int. DELT Int. Parasites
INUG  INUG-02 17-Aug-11 NORMAL NONE LOW

INUG  INUG-07 18-Aug-11

INUG  INUG-07 18-Aug-11 NORMAL NONE HIGH

INUG  INUG-08 18-Aug-11

INUG  INUG-14 19-Aug-11

INUG  INUG-01 17-Aug-11

INUG  INUG-01 17-Aug-11

INUG  INUG-01 17-Aug-11

INUG  INUG-01 17-Aug-11

INUG  INUG-01 17-Aug-11

INUG  INUG-01 17-Aug-11

INUG  INUG-01 17-Aug-11

INUG  INUG-01 17-Aug-11 NORMAL NONE LOW

INUG  INUG-01 17-Aug-11 NORMAL NONE MODERATE
INUG  INUG-01 17-Aug-11 NORMAL NONE LOW

INUG  INUG-01 17-Aug-11 NORMAL NONE HIGH

INUG  INUG-01 17-Aug-11 NORMAL NONE LOW

INUG  INUG-02 17-Aug-11

INUG  INUG-02 17-Aug-11 2 PARASITE CYSTS NONE LOW

INUG  INUG-02 17-Aug-11 NORMAL NONE LOW

INUG  INUG-02 17-Aug-11

INUG  INUG-02 17-Aug-11

INUG  INUG-02 17-Aug-11

INUG  INUG-02 17-Aug-11

INUG  INUG-02 17-Aug-11

INUG  INUG-02 17-Aug-11 NORMAL NONE MODERATE
INUG  INUG-02 17-Aug-11 NORMAL NONE LOW

INUG  INUG-02 17-Aug-11 NORMAL NONE MODERATE
INUG  INUG-02 17-Aug-11 NORMAL NONE LOW

INUG  INUG-02 17-Aug-11

INUG  INUG-02 17-Aug-11

INUG  INUG-02 17-Aug-11 NORMAL NONE MODERATE
INUG  INUG-04 17-Aug-11

INUG  INUG-04 17-Aug-11

INUG  INUG-04 17-Aug-11 NORMAL NONE NONE
INUG  INUG-05 17-Aug-11

INUG  INUG-05 17-Aug-11

INUG  INUG-05 17-Aug-11 NORMAL NONE MODERATE
INUG  INUG-05 17-Aug-11 SLIGHTLY LIGHT COLOURED NONE NONE
INUG  INUG-05 17-Aug-11 DISCOLOURED & BLOTCHY  NONE MODERATE
INUG  INUG-05 17-Aug-11 NORMAL NONE HIGH

INUG  INUG-06 17-Aug-11

INUG  INUG-07 18-Aug-11 NORMAL NONE LOW

INUG  INUG-07 18-Aug-11 NORMAL NONE LOW

INUG  INUG-07 18-Aug-11

INUG  INUG-07 18-Aug-11

INUG  INUG-07 18-Aug-11 NORMAL NONE MODERATE
INUG  INUG-07 18-Aug-11

INUG  INUG-07 18-Aug-11

INUG  INUG-07 18-Aug-11 NORMAL NONE LOW

INUG  INUG-07 18-Aug-11 NORMAL NONE LOW

INUG  INUG-07 18-Aug-11

INUG  INUG-07 18-Aug-11 NORMAL NONE MODERATE
INUG  INUG-07 18-Aug-11

INUG  INUG-08 18-Aug-11

INUG  INUG-08 18-Aug-11

INUG  INUG-08 18-Aug-11

INUG  INUG-08 18-Aug-11 NORMAL NONE MODERATE
INUG  INUG-08 18-Aug-11

INUG  INUG-08 18-Aug-11 NORMAL NONE LOwW

INUG  INUG-08 18-Aug-11 NORMAL NONE MODERATE
INUG  INUG-08 18-Aug-11 NORMAL NONE MODERATE
INUG  INUG-08 18-Aug-11 NORMAL NONE MODERATE
INUG  INUG-08 18-Aug-11 NORMAL NONE LOwW

INUG  INUG-09 18-Aug-11

INUG  INUG-09 18-Aug-11

INUG  INUG-09 18-Aug-11

INUG  INUG-09 18-Aug-11

INUG  INUG-10 18-Aug-11
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Lake Set ID Date Liver appearance Int. DELT Int. Parasites
INUG  INUG-10 18-Aug-11 NORMAL NONE LOW
INUG  INUG-10 18-Aug-11 NORMAL NONE LOw
INUG  INUG-13 19-Aug-11

INUG  INUG-13 19-Aug-11

INUG  INUG-13 19-Aug-11 NORMAL NONE LOW
INUG  INUG-13 19-Aug-11 NORMAL NONE MODERATE
INUG  INUG-13 19-Aug-11

INUG  INUG-13 19-Aug-11 NORMAL NONE HIGH
INUG  INUG-13 19-Aug-11

INUG  INUG-13 19-Aug-11

INUG  INUG-13 19-Aug-11

INUG  INUG-13 19-Aug-11

INUG  INUG-13 19-Aug-11 NORMAL NONE MODERATE
INUG  INUG-14 19-Aug-11 NORMAL NONE MODERATE (with cestodes in gut)
INUG  INUG-14 19-Aug-11 NORMAL NONE LOW
INUG  INUG-14 19-Aug-11 NORMAL NONE LOw
INUG  INUG-14 19-Aug-11

INUG  INUG-14 19-Aug-11

INUG  INUG-14 19-Aug-11 NORMAL NONE HIGH
INUG  INUG-14 19-Aug-11 NORMAL NONE LOw
INUG  INUG-14 19-Aug-11 NORMAL NONE LOW
INUG  INUG-14 19-Aug-11

INUG  INUG-14 19-Aug-11 NORMAL NONE LOW
INUG  INUG-14 19-Aug-11 NORMAL NONE LOw
INUG  INUG-01 17-Aug-11 NORMAL NONE NONE
INUG  INUG-01 17-Aug-11 NORMAL NONE NONE
INUG  INUG-01 17-Aug-11 NORMAL NONE NONE
INUG  INUG-01 17-Aug-11 NORMAL NONE NONE
INUG  INUG-01 17-Aug-11 NORMAL NONE NONE
INUG  INUG-01 17-Aug-11 NORMAL NONE NONE
INUG  INUG-01 17-Aug-11 NORMAL NONE NONE
INUG  INUG-01 17-Aug-11 NORMAL NONE NONE
INUG  INUG-01 17-Aug-11 NORMAL NONE NONE
INUG  INUG-01 17-Aug-11 NORMAL NONE NONE
INUG  INUG-02 17-Aug-11 NORMAL NONE NONE
INUG  INUG-02 17-Aug-11 NORMAL NONE NONE
INUG  INUG-02 17-Aug-11 NORMAL NONE NONE
INUG  INUG-03 17-Aug-11 NORMAL NONE NONE
INUG  INUG-05 17-Aug-11 NORMAL NONE NONE
INUG  INUG-05 17-Aug-11

INUG  INUG-08 18-Aug-11 NORMAL NONE NONE
INUG  INUG-08 18-Aug-11 NORMAL NONE NONE
INUG  INUG-08 18-Aug-11 NORMAL NONE NONE
INUG  INUG-08 18-Aug-11 NORMAL NONE NONE
INUG  INUG-08 18-Aug-11 NORMAL NONE NONE
INUG  INUG-08 18-Aug-11 NORMAL NONE NONE
INUG  INUG-08 18-Aug-11 NORMAL NONE NONE
INUG  INUG-08 18-Aug-11 NORMAL NONE NONE
INUG  INUG-08 18-Aug-11 NORMAL NONE NONE
INUG  INUG-09 18-Aug-11 NORMAL NONE NONE
INUG  INUG-13 19-Aug-11 NORMAL NONE NONE
INUG  INUG-13 19-Aug-11 NORMAL NONE NONE
INUG  INUG-13 19-Aug-11 NORMAL NONE NONE
INUG  INUG-13 19-Aug-11 NORMAL NONE NONE
INUG  INUG-13 19-Aug-11 NORMAL NONE NONE
INUG  INUG-13 19-Aug-11 NORMAL NONE NONE
INUG  INUG-13 19-Aug-11 NORMAL NONE LOW
INUG  INUG-14 19-Aug-11 NORMAL NONE LOW
INUG  INUG-14 19-Aug-11 NORMAL NONE NONE
INUG  INUG-14 19-Aug-11 NORMAL NONE NONE
INUG  INUG-14 19-Aug-11 NORMAL NONE NONE
INUG  INUG-14 19-Aug-11 NORMAL NONE NONE
INUG  INUG-14 19-Aug-11 NORMAL NONE NONE
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Lake Set ID Date Stomach contents

INUG INUG-02 17-Aug-11 40% ZOOPLANKTON

INUG INUG-07 18-Aug-11

INUG INUG-07 18-Aug-11 20% ZOOPLANKTON

INUG INUG-08 18-Aug-11

INUG INUG-14 19-Aug-11

INUG INUG-01 17-Aug-11

INUG INUG-01 17-Aug-11

INUG INUG-01 17-Aug-11

INUG INUG-01 17-Aug-11

INUG INUG-01 17-Aug-11

INUG INUG-01 17-Aug-11

INUG INUG-01 17-Aug-11

INUG INUG-01 17-Aug-11 MT

INUG INUG-01 17-Aug-11 MT

INUG INUG-01 17-Aug-11 80% CLAM SHRIMP

INUG INUG-01 17-Aug-11 MT

INUG INUG-01 17-Aug-11 70% CLAM SHRIMP

INUG INUG-02 17-Aug-11

INUG INUG-02 17-Aug-11 MT

INUG INUG-02 17-Aug-11 50% FISH REMAINS, CLAM SHRIMP
INUG INUG-02 17-Aug-11

INUG INUG-02 17-Aug-11

INUG INUG-02 17-Aug-11

INUG INUG-02 17-Aug-11

INUG INUG-02 17-Aug-11

INUG INUG-02 17-Aug-11 10% SALVELINUS REMAINS
INUG INUG-02 17-Aug-11 90% LKTR & OTHER UNID FISH
INUG INUG-02 17-Aug-11 40% FISH REMAINS

INUG INUG-02 17-Aug-11 100% CLAM SHRIMP, FISH REMAINS, EPHEMEROPTERA, OSTRACODS
INUG INUG-02 17-Aug-11

INUG INUG-02 17-Aug-11

INUG INUG-02 17-Aug-11 70% CHIRONOMIDS, SCULPIN
INUG INUG-04 17-Aug-11

INUG INUG-04 17-Aug-11

INUG INUG-04 17-Aug-11 20% FISH REMAINS

INUG INUG-05 17-Aug-11

INUG INUG-05 17-Aug-11

INUG INUG-05 17-Aug-11 MT

INUG INUG-05 17-Aug-11 30% FISH REMAINS, ADULT HYMENOPTERA
INUG INUG-05 17-Aug-11 80% FISH REMAINS

INUG INUG-05 17-Aug-11 20% CLAM SHRIMP

INUG INUG-06 17-Aug-11

INUG INUG-07 18-Aug-11 50% CLAM SHRIMP

INUG INUG-07 18-Aug-11 100% MAMMAL (VOLE?)
INUG INUG-07 18-Aug-11

INUG INUG-07 18-Aug-11

INUG INUG-07 18-Aug-11 90% CLAM SHRIMP

INUG INUG-07 18-Aug-11

INUG INUG-07 18-Aug-11

INUG INUG-07 18-Aug-11 MT

INUG INUG-07 18-Aug-11 MT

INUG INUG-07 18-Aug-11

INUG INUG-07 18-Aug-11 MT

INUG INUG-07 18-Aug-11

INUG INUG-08 18-Aug-11

INUG INUG-08 18-Aug-11

INUG INUG-08 18-Aug-11

INUG INUG-08 18-Aug-11 MT

INUG INUG-08 18-Aug-11

INUG INUG-08 18-Aug-11 30% FISH REMAINS

INUG INUG-08 18-Aug-11 50% CLAM SHRIMP, OSTRACODS
INUG INUG-08 18-Aug-11 40% LKTR

INUG INUG-08 18-Aug-11 30% CLAM SHRIMP

INUG INUG-08 18-Aug-11 MT

INUG INUG-09 18-Aug-11

INUG INUG-09 18-Aug-11

INUG INUG-09 18-Aug-11

INUG INUG-09 18-Aug-11

INUG INUG-10 18-Aug-11
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Lake Set ID Date Stomach contents

INUG INUG-10 18-Aug-11 20% CLAM SHRIMP

INUG INUG-10 18-Aug-11 MT

INUG INUG-13 19-Aug-11

INUG INUG-13 19-Aug-11

INUG INUG-13 19-Aug-11 MT

INUG INUG-13 19-Aug-11 30% CLAM SHRIMP

INUG INUG-13 19-Aug-11

INUG INUG-13 19-Aug-11 30% CLAM SHRIMP

INUG INUG-13 19-Aug-11

INUG INUG-13 19-Aug-11

INUG INUG-13 19-Aug-11

INUG INUG-13 19-Aug-11

INUG INUG-13 19-Aug-11 40% CLAM SHRIMP

INUG INUG-14 19-Aug-11 20% FISH REMAINS, CESTODES, ZOOPLANKTON
INUG INUG-14 19-Aug-11 20% FISH REMAINS (SCULPIN)

INUG INUG-14 19-Aug-11 10% FISH REMAINS

INUG INUG-14 19-Aug-11

INUG INUG-14 19-Aug-11

INUG INUG-14 19-Aug-11 MT

INUG INUG-14 19-Aug-11 50% CLAM SHRIMP

INUG INUG-14 19-Aug-11 60% CLAM SHRIMP

INUG INUG-14 19-Aug-11

INUG INUG-14 19-Aug-11 40% BURB REMAINS

INUG INUG-14 19-Aug-11 50% CLAM SHRIMP

INUG INUG-01 17-Aug-11 70% CLAM SHRIMP, ZOOPLANKTON, CHIRONOMIDS, OSTRACODS
INUG INUG-01 17-Aug-11 100% CLAM SHRIMP, CHIRONOMID, ZOOPLANKTON, OSTRACODS
INUG INUG-01 17-Aug-11 80% CLAM SHRIMP, CHIRONOMID, ZOOPLANKTON, OSTRACODS
INUG INUG-01 17-Aug-11 100% CLAM SHRIMP, CHIRONOMID, ZOOPLANKTON, OSTRACODS
INUG INUG-01 17-Aug-11 60% CLAM SHRIMP, CHIRONOMID, ZOOPLANKTON, OSTRACODS
INUG INUG-01 17-Aug-11 MT

INUG INUG-01 17-Aug-11 10% CLAM SHRIMP

INUG INUG-01 17-Aug-11 50% CLAM SHRIMP, OSTRACODS

INUG INUG-01 17-Aug-11 MT

INUG INUG-01 17-Aug-11 50% CLAM SHRIMP

INUG INUG-02 17-Aug-11 80% CLAM SHRIMP

INUG INUG-02 17-Aug-11 80% CLAMS, CHIRONOMIDS, CLAM SHRIMP

INUG INUG-02 17-Aug-11 100% CLAM SHRIMP, CHIRONOMID, CLAMS

INUG INUG-03 17-Aug-11 30% CLADOCERA, CLAM SHRIMP

INUG INUG-05 17-Aug-11 50% CLAM SHRIMP

INUG INUG-05 17-Aug-11

INUG INUG-08 18-Aug-11 40% CLAM SHRIMP, CHIRONOMIDS

INUG INUG-08 18-Aug-11 60% CLAM SHRIMP, OSTRACODS, CHIRONOMIDS
INUG INUG-08 18-Aug-11 60% CLAM SHRIMP, OSTRACODS, CHIRONOMIDS
INUG INUG-08 18-Aug-11 30% CLAM SHRIMP, OSTRACODS, CHIRONOMIDS
INUG INUG-08 18-Aug-11 30% CLAM SHRIMP, OSTRACODS, CHIRONOMIDS
INUG INUG-08 18-Aug-11 10% CLAM SHRIMP

INUG INUG-08 18-Aug-11 10% CHIRONOMIDS

INUG INUG-08 18-Aug-11 20% CHIRONOMIDS, CLAM SHRIMP

INUG INUG-08 18-Aug-11 10% CLAM SHRIMP

INUG INUG-09 18-Aug-11 30% CLAM SHRIMP, OSTRACODS, CHIRONOMIDS
INUG INUG-13 19-Aug-11 20% CLAM SHRIMP, ZOOPLANKTON, OTHER INVERTS
INUG INUG-13 19-Aug-11 10% TRICHOPTERANS, CLAM SHRIMP

INUG INUG-13 19-Aug-11 MT

INUG INUG-13 19-Aug-11 20% CLAM SHRIMP, OSTRACODS

INUG INUG-13 19-Aug-11 MT

INUG INUG-13 19-Aug-11 20% CLAM SHRIMP, OSTRACODS

INUG INUG-13 19-Aug-11 40% CLAM SHRIMP, ZOOPLANKTON

INUG INUG-14 19-Aug-11 30% CLAM SHRIMP, OSTRACODS

INUG INUG-14 19-Aug-11 20% TRICHOPTERA, ZOOPLANKTON

INUG INUG-14 19-Aug-11 30% CLAM SHRIMP, OSTRACODS

INUG INUG-14 19-Aug-11 40% CLAM SHRIMP, OSTRACODS, TRICHOPTERA
INUG INUG-14 19-Aug-11 70% CHIRONOMIDS

INUG INUG-14 19-Aug-11 10% CLAM SHRIMP, CHIRONOMIDS
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Lake Set ID Date Mesh Size (mm) Day/Night Species Sample ID Mortality
PDL PD-01 17-Aug-11 38 NIGHT ARCH PD-01.14 Y
PDL PD-01 17-Aug-11 38 NIGHT ARCH PD-01.15 Y
PDL PD-01 17-Aug-11 38 NIGHT ARCH PD-01.18 N
PDL PD-01 17-Aug-11 25 NIGHT ARCH PD-01.20 N
PDL PD-03B 18-Aug-11 51 NIGHT ARCH PD-03.06 Y
PDL PD-03B 18-Aug-11 51 NIGHT ARCH PD-03.12 Y
PDL PD-04B 18-Aug-11 25 NIGHT ARCH PD-04.16 N
PDL PD-08B 19-Aug-11 102 NIGHT ARCH PD-08.01 Y
PDL PD-01 17-Aug-11 126 NIGHT LKTR PD-01.01 N
PDL PD-01 17-Aug-11 102 NIGHT LKTR PD-01.02 N
PDL PD-01 17-Aug-11 76 NIGHT LKTR PD-01.05 N
PDL PD-01 17-Aug-11 76 NIGHT LKTR PD-01.06 Y
PDL PD-01 17-Aug-11 76 NIGHT LKTR PD-01.09 Y
PDL PD-01 17-Aug-11 76 NIGHT LKTR PD-01.10 Y
PDL PD-01 17-Aug-11 76 NIGHT LKTR PD-01.11 Y
PDL PD-01 17-Aug-11 38 NIGHT LKTR PD-01.12 N
PDL PD-01 17-Aug-11 38 NIGHT LKTR PD-01.13 N
PDL PD-01 17-Aug-11 38 NIGHT LKTR PD-01.16 Y
PDL PD-01 17-Aug-11 38 NIGHT LKTR PD-01.17 Y
PDL PD-01 17-Aug-11 25 NIGHT LKTR PD-01.19 N
PDL PD-01 17-Aug-11 25 NIGHT LKTR PD-01.21 N
PDL PD-02 17-Aug-11 51 NIGHT LKTR PD-02.01 Y
PDL PD-02 17-Aug-11 51 NIGHT LKTR PD-02.02 Y
PDL PD-03A 17-Aug-11 51 DAY LKTR PD-03.01 N
PDL PD-03B 18-Aug-11 51 NIGHT LKTR PD-03.02 Y
PDL PD-03B 18-Aug-11 51 NIGHT LKTR PD-03.03 Y
PDL PD-03B 18-Aug-11 51 NIGHT LKTR PD-03.04 Y
PDL PD-03B 18-Aug-11 51 NIGHT LKTR PD-03.05 Y
PDL PD-03B 18-Aug-11 76 NIGHT LKTR PD-03.09 Y
PDL PD-03B 18-Aug-11 51 NIGHT LKTR PD-03.10 Y
PDL PD-03B 18-Aug-11 51 NIGHT LKTR PD-03.11 N
PDL PD-03B 18-Aug-11 51 NIGHT LKTR PD-03.13 Y
PDL PD-03B 18-Aug-11 51 NIGHT LKTR PD-03.14 Y
PDL PD-03B 18-Aug-11 76 NIGHT LKTR PD-03.15 Y
PDL PD-03B 18-Aug-11 76 NIGHT LKTR PD-03.16 Y
PDL PD-03B 18-Aug-11 76 NIGHT LKTR PD-03.17 Y
PDL PD-03B 18-Aug-11 76 NIGHT LKTR PD-03.19 N
PDL PD-03B 18-Aug-11 76 NIGHT LKTR PD-03.20 Y
PDL PD-04B 18-Aug-11 126 NIGHT LKTR PD-04.01 N
PDL PD-04B 18-Aug-11 102 NIGHT LKTR PD-04.02 N
PDL PD-04B 18-Aug-11 102 NIGHT LKTR PD-04.03 N
PDL PD-04B 18-Aug-11 102 NIGHT LKTR PD-04.04 Y
PDL PD-04B 18-Aug-11 76 NIGHT LKTR PD-04.05 Y
PDL PD-04B 18-Aug-11 76 NIGHT LKTR PD-04.06 Y
PDL PD-04B 18-Aug-11 76 NIGHT LKTR PD-04.07 N
PDL PD-04B 18-Aug-11 51 NIGHT LKTR PD-04.08 Y
PDL PD-04B 18-Aug-11 51 NIGHT LKTR PD-04.09 Y
PDL PD-04B 18-Aug-11 51 NIGHT LKTR PD-04.10 N
PDL PD-04B 18-Aug-11 38 NIGHT LKTR PD-04.11 Y
PDL PD-04B 18-Aug-11 38 NIGHT LKTR PD-04.12 Y
PDL PD-04B 18-Aug-11 38 NIGHT LKTR PD-04.13 Y
PDL PD-04B 18-Aug-11 25 NIGHT LKTR PD-04.14 Y
PDL PD-04B 18-Aug-11 25 NIGHT LKTR PD-04.15 N
PDL PD-05A 18-Aug-11 76 DAY LKTR PD-05.01 N
PDL PD-06A 18-Aug-11 126 DAY LKTR PD-06.01 N
PDL PD-06A 18-Aug-11 102 DAY LKTR PD-06.02 N
PDL PD-07B 19-Aug-11 76 NIGHT LKTR PD-07.01 N
PDL PD-07B 19-Aug-11 76 NIGHT LKTR PD-07.02 N
PDL PD-07B 19-Aug-11 51 NIGHT LKTR PD-07.04 N
PDL PD-08A 18-Aug-11 102 DAY LKTR PD-08.01A Y
PDL PD-08B 19-Aug-11 76 NIGHT LKTR PD-08.02 N
PDL PD-08B 19-Aug-11 76 NIGHT LKTR PD-08.03 N
PDL PD-08B 19-Aug-11 51 NIGHT LKTR PD-08.04 N
PDL PD-08B 19-Aug-11 38 NIGHT LKTR PD-08.05 Y
PDL PD-08B 19-Aug-11 38 NIGHT LKTR PD-08.06 Y
PDL PD-08B 19-Aug-11 38 NIGHT LKTR PD-08.07 N
PDL PD-01 17-Aug-11 126 NIGHT RNWH PD-01.03 Y
PDL PD-01 17-Aug-11 102 NIGHT RNWH PD-01.04 Y
PDL PD-01 17-Aug-11 76 NIGHT RNWH PD-01.07 Y
PDL PD-01 17-Aug-11 76 NIGHT RNWH PD-01.08 Y
PDL PD-03B 18-Aug-11 51 NIGHT RNWH PD-03.08 Y
PDL PD-03B 18-Aug-11 76 NIGHT RNWH PD-03.18 Y
PDL PD-07B 19-Aug-11 51 NIGHT RNWH PD-07.03 Y
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Lake Set ID Date Length.mm Weight.g K Weighed with 25 g scale Sex
PDL PD-01 17-Aug-11 243 152 1.059314135 N M
PDL PD-01 17-Aug-11 255 172 1.037308426 N F
PDL PD-01 17-Aug-11 205 100 1.160749264 N (x 10)

PDL PD-01 17-Aug-11 154 48 1.314253296 N (£1)

PDL PD-03B 18-Aug-11 246 161 1.081485136 N M
PDL PD-03B 18-Aug-11 272 213 1.0584562 N U
PDL PD-04B 18-Aug-11 114 18 1.214948729 N (1)

PDL PD-08B 19-Aug-11 255 174 1.049370152 N U
PDL PD-01 17-Aug-11 621 2600 1.085671775 Y

PDL PD-01 17-Aug-11 869 7600 1.15812187 Y

PDL PD-01 17-Aug-11 820 6000 1.088202435 Y

PDL PD-01 17-Aug-11 344 396 0.972791704 N M
PDL PD-01 17-Aug-11 282 220 0.98101434 N F
PDL PD-01 17-Aug-11 283 228 1.005948021 N F
PDL PD-01 17-Aug-11 278 212 0.986737136 N M
PDL PD-01 17-Aug-11 804 6100 1.173712389 Y

PDL PD-01 17-Aug-11 811 4450 0.834252369 Y

PDL PD-01 17-Aug-11 212 108 1.133486032 N F
PDL PD-01 17-Aug-11 250 146 0.9344 N F
PDL PD-01 17-Aug-11 135 36 1.463191587 N (1)

PDL PD-01 17-Aug-11 142 42 1.46684511 N (£1)

PDL PD-02 17-Aug-11 295 272 1.059504623 N M
PDL PD-02 17-Aug-11 268 184 0.955902156 N M
PDL PD-03A 17-Aug-11 403 640 0.977833328 Y

PDL PD-03B 18-Aug-11 280 211 0.961188047 N M
PDL PD-03B 18-Aug-11 281 247 1.113212293 N M
PDL PD-03B 18-Aug-11 482 1090 0.973386645 N F
PDL PD-03B 18-Aug-11 496 1418 1.162067088 N F
PDL PD-03B 18-Aug-11 522 1316 0.925218654 N F
PDL PD-03B 18-Aug-11 710 4100 1.145536181 Y

PDL PD-03B 18-Aug-11 269 236 1.212425782 N (£ 10)

PDL PD-03B 18-Aug-11 253 150 0.926253145 N F
PDL PD-03B 18-Aug-11 220 120 1.126972201 N U
PDL PD-03B 18-Aug-11 577 2126 1.106715062 N F
PDL PD-03B 18-Aug-11 534 1518 0.996891747 N F
PDL PD-03B 18-Aug-11 565 1740 0.964725826 N M
PDL PD-03B 18-Aug-11 189 66 0.97759399 N (£ 10)

PDL PD-03B 18-Aug-11 508 1470 1.121311298 N M
PDL PD-04B 18-Aug-11 304 236 0.840023145 Y

PDL PD-04B 18-Aug-11 534 1600 1.050742289 Y

PDL PD-04B 18-Aug-11 818 6300 1.151014086 Y

PDL PD-04B 18-Aug-11 584 2188 1.098522044 N M
PDL PD-04B 18-Aug-11 521 1598 1.129961392 N M
PDL PD-04B 18-Aug-11 566 1966 1.084261956 N F
PDL PD-04B 18-Aug-11 532 1700 1.129052208 Y

PDL PD-04B 18-Aug-11 638 2552 0.982694746 N M
PDL PD-04B 18-Aug-11 390 554 0.933933478 N F
PDL PD-04B 18-Aug-11 697 3900 1.151771354 Y

PDL PD-04B 18-Aug-11 184 61 0.979211186 N F
PDL PD-04B 18-Aug-11 203 80 0.956316994 N M
PDL PD-04B 18-Aug-11 193 78 1.084982356 N F
PDL PD-04B 18-Aug-11 136 23 0.91434714 N F
PDL PD-04B 18-Aug-11 132 30 1.304365974 N (£1)

PDL PD-05A 18-Aug-11 620 2175 0.912607835 Y

PDL PD-06A 18-Aug-11 584 1850 0.928823483 Y

PDL PD-06A 18-Aug-11 548 1675 1.017825052 Y

PDL PD-07B 19-Aug-11 251 150 0.948571549 N (£ 10)

PDL PD-07B 19-Aug-11 237 140 1.051678505 N (x 10)

PDL PD-07B 19-Aug-11 151 55 1.597466824 N (£1)

PDL PD-08A 18-Aug-11 629 2746 1.103439678 N F
PDL PD-08B 19-Aug-11 559 1675 0.9589134 Y

PDL PD-08B 19-Aug-11 686 3400 1.053189619 Y

PDL PD-08B 19-Aug-11 282 225 1.003310121 N (£ 10)

PDL PD-08B 19-Aug-11 235 136 1.047937355 N M
PDL PD-08B 19-Aug-11 202 80 0.970590148 N F
PDL PD-08B 19-Aug-11 168 52 1.096668826 N (1)

PDL PD-01 17-Aug-11 390 748 1.260978776 N F
PDL PD-01 17-Aug-11 386 742 1.290155301 N F
PDL PD-01 17-Aug-11 372 558 1.08394034 N F
PDL PD-01 17-Aug-11 247 158 1.04849467 N M
PDL PD-03B 18-Aug-11 377 564 1.052579854 N M
PDL PD-03B 18-Aug-11 412 838 1.19826361 N M
PDL PD-07B 19-Aug-11 322 388 1.162155148 N F

Page 2/8



Lake Set ID Date Maturity Repro Status Age Structure Age.OTO.yr Age.PEC.yr
PDL PD-01 17-Aug-11  IM ubD PEC/OTO 5

PDL PD-01 17-Aug-11  IM ub PEC/OTO 10

PDL PD-01 17-Aug-11

PDL PD-01 17-Aug-11

PDL PD-03B 18-Aug-11  IM ubD PEC/OTO 6

PDL PD-03B 18-Aug-11  IM ubD PEC/OTO 11

PDL PD-04B 18-Aug-11

PDL PD-08B 19-Aug-11  IM ubD PEC/OTO 6

PDL PD-01 17-Aug-11 PEC 20
PDL PD-01 17-Aug-11 PEC 26
PDL PD-01 17-Aug-11 PEC 21
PDL PD-01 17-Aug-11  IM ub PEC/OTO 15 10
PDL PD-01 17-Aug-11  IM ubD PEC/OTO 10 7
PDL PD-01 17-Aug-11  IM ub PEC/OTO 12 8
PDL PD-01 17-Aug-11  IM ubD PEC/OTO 10 8
PDL PD-01 17-Aug-11 PEC 30
PDL PD-01 17-Aug-11 PEC ua
PDL PD-01 17-Aug-11  IM ub PEC/OTO 11 5
PDL PD-01 17-Aug-11  IM ubD PEC/OTO 12 5
PDL PD-01 17-Aug-11

PDL PD-01 17-Aug-11

PDL PD-02 17-Aug-11  IM ubD PEC/OTO 10 8
PDL PD-02 17-Aug-11  IM ubD PEC/OTO 8 7
PDL PD-03A 17-Aug-11 PEC 14
PDL PD-03B 18-Aug-11  IM ubD PEC/OTO 8 8
PDL PD-03B 18-Aug-11  IM ub PEC/OTO 8 5
PDL PD-03B 18-Aug-11  MA RS PEC/OTO 15 12
PDL PD-03B 18-Aug-11  MA RI PEC/OTO 24 13
PDL PD-03B 18-Aug-11  MA RS PEC/OTO 15 10
PDL PD-03B 18-Aug-11 PEC 18
PDL PD-03B 18-Aug-11 PEC 5
PDL PD-03B 18-Aug-11  IM ubD PEC/OTO 10 6
PDL PD-03B 18-Aug-11  IM ubD PEC/OTO 15 4
PDL PD-03B 18-Aug-11  MA RI PEC/OTO 22 12
PDL PD-03B 18-Aug-11  MA RS PEC/OTO 18 11
PDL PD-03B 18-Aug-11  MA RI PEC/OTO 24 14
PDL PD-03B 18-Aug-11 PEC ns
PDL PD-03B 18-Aug-11  MA RI PEC/OTO 14 10
PDL PD-04B 18-Aug-11 PEC 9
PDL PD-04B 18-Aug-11 PEC 20
PDL PD-04B 18-Aug-11 PEC 28
PDL PD-04B 18-Aug-11  MA RS PEC/OTO 29 16
PDL PD-04B 18-Aug-11  MA RI PEC/OTO 23 10
PDL PD-04B 18-Aug-11  MA RI PEC/OTO 20 12
PDL PD-04B 18-Aug-11 PEC 17
PDL PD-04B 18-Aug-11  IM ubD PEC/OTO 16 6
PDL PD-04B 18-Aug-11  IM ubD PEC/OTO 18 10
PDL PD-04B 18-Aug-11 PEC 24
PDL PD-04B 18-Aug-11  IM ubD PEC/OTO 10 4
PDL PD-04B 18-Aug-11  IM ubD PEC/OTO 6 4
PDL PD-04B 18-Aug-11  IM ubD PEC/OTO 10 4
PDL PD-04B 18-Aug-11  IM ubD PEC/OTO 4 3
PDL PD-04B 18-Aug-11

PDL PD-05A 18-Aug-11 PEC 22
PDL PD-06A 18-Aug-11 PEC 16
PDL PD-06A 18-Aug-11 PEC 17
PDL PD-07B 19-Aug-11 PEC 4
PDL PD-07B 19-Aug-11 PEC 3
PDL PD-07B 19-Aug-11 PEC 4
PDL PD-08A 18-Aug-11  MA RI PEC/OTO 20 18
PDL PD-08B 19-Aug-11 PEC 20
PDL PD-08B 19-Aug-11 PEC 22
PDL PD-08B 19-Aug-11 PEC 6
PDL PD-08B 19-Aug-11  IM ubD PEC/OTO 10 4
PDL PD-08B 19-Aug-11  IM ubD PEC/OTO 10 4
PDL PD-08B 19-Aug-11 PEC 2
PDL PD-01 17-Aug-11  MA RI PEC/OTO 12 12
PDL PD-01 17-Aug-11  MA RI PEC/OTO 22 14
PDL PD-01 17-Aug-11  MA RI PEC/OTO 14 8
PDL PD-01 17-Aug-11  IM ub PEC/OTO 12 5
PDL PD-03B 18-Aug-11  MA RI PEC/OTO 16 14
PDL PD-03B 18-Aug-11  MA RI PEC/OTO 16 12
PDL PD-07B 19-Aug-11  MA RI PEC/OTO 9 6
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Lake Set ID Date Ext. DELT Ext. Parasites Tagged? Tag ID
PDL PD-01 17-Aug-11  NONE NONE N
PDL PD-01 17-Aug-11  NONE NONE N
PDL PD-01 17-Aug-11  NONE NONE N
PDL PD-01 17-Aug-11  TORN LEFT OPERCULUM NONE N
PDL PD-03B 18-Aug-11 NONE NONE N
PDL PD-03B 18-Aug-11  NONE NONE N
PDL PD-04B 18-Aug-11  NONE NONE N
PDL PD-08B 19-Aug-11  NONE NONE N
PDL PD-01 17-Aug-11  NONE NONE Y 77152
PDL PD-01 17-Aug-11  DORSAL FIN DEFORM NONE Y 77153
PDL PD-01 17-Aug-11  SMALL SCRATCH DORSAL NONE Y 77154
PDL PD-01 17-Aug-11  NONE NONE N
PDL PD-01 17-Aug-11  NONE NONE N
PDL PD-01 17-Aug-11  NONE NONE N
PDL PD-01 17-Aug-11  NONE NONE N
PDL PD-01 17-Aug-11 RED SPOTS BW PECS - DORSAL DAMAGE NONE Y 77155
PDL PD-01 17-Aug-11  UNUSUALLY SKINNY - FLACID BELLY NONE Y 77156
PDL PD-01 17-Aug-11  NONE NONE N
PDL PD-01 17-Aug-11  NONE NONE N
PDL PD-01 17-Aug-11  NONE NONE N
PDL PD-01 17-Aug-11  NONE NONE N
PDL PD-02 17-Aug-11  NONE NONE N
PDL PD-02 17-Aug-11  NONE NONE N
PDL PD-03A 17-Aug-11  NONE NONE Y 77157
PDL PD-03B 18-Aug-11  NONE NONE N
PDL PD-03B 18-Aug-11  NONE NONE N
PDL PD-03B 18-Aug-11  NONE NONE N
PDL PD-03B 18-Aug-11  NONE NONE N
PDL PD-03B 18-Aug-11  NONE NONE N
PDL PD-03B 18-Aug-11  NONE NONE Y 77158
PDL PD-03B 18-Aug-11  NONE NONE N
PDL PD-03B 18-Aug-11  NONE NONE N
PDL PD-03B 18-Aug-11  NONE NONE N
PDL PD-03B 18-Aug-11  NONE NONE N
PDL PD-03B 18-Aug-11  NONE NONE N
PDL PD-03B 18-Aug-11  NONE NONE N
PDL PD-03B 18-Aug-11  NONE NONE N
PDL PD-03B 18-Aug-11  NONE NONE N
PDL PD-04B 18-Aug-11  NONE NONE Y 77159
PDL PD-04B 18-Aug-11  NONE NONE Y 77160
PDL PD-04B 18-Aug-11  NONE NONE Y 77161
PDL PD-04B 18-Aug-11  NONE NONE N
PDL PD-04B 18-Aug-11  NONE NONE N
PDL PD-04B 18-Aug-11  NONE NONE N
PDL PD-04B 18-Aug-11  NICK IN ADIPOSE NONE Y 77162
PDL PD-04B 18-Aug-11  NONE NONE N
PDL PD-04B 18-Aug-11  NONE NONE N
PDL PD-04B 18-Aug-11  NONE NONE Y 77163
PDL PD-04B 18-Aug-11 NONE NONE N
PDL PD-04B 18-Aug-11  NONE NONE N
PDL PD-04B 18-Aug-11  NONE NONE N
PDL PD-04B 18-Aug-11  NONE NONE N
PDL PD-04B 18-Aug-11  NONE NONE N
PDL PD-05A 18-Aug-11  NONE NONE Y 77164
PDL PD-06A 18-Aug-11 NONE NONE Y 77165
PDL PD-06A 18-Aug-11  NONE NONE Y 77166
PDL PD-07B 19-Aug-11  NONE NONE N
PDL PD-07B 19-Aug-11  NONE NONE N
PDL PD-07B 19-Aug-11  NONE NONE N
PDL PD-08A 18-Aug-11  NONE NONE N
PDL PD-08B 19-Aug-11  NONE NONE Y 77167
PDL PD-08B 19-Aug-11  ADIPOSE FIN CLIP NONE Y 77168
PDL PD-08B 19-Aug-11  NONE NONE Y 77169
PDL PD-08B 19-Aug-11  NONE NONE N
PDL PD-08B 19-Aug-11  NONE NONE N
PDL PD-08B 19-Aug-11  NONE NONE N
PDL PD-01 17-Aug-11  NONE NONE N
PDL PD-01 17-Aug-11  NONE NONE N
PDL PD-01 17-Aug-11  NONE NONE N
PDL PD-01 17-Aug-11  NONE NONE N
PDL PD-03B 18-Aug-11 NONE NONE N
PDL PD-03B 18-Aug-11  NONE NONE N
PDL PD-07B 19-Aug-11  NONE NONE N

Page 4/8



Lake Set ID Date RECAP? Gonad weight (g) Gonad appearance
PDL PD-01 17-Aug-11 N NORMAL
PDL PD-01 17-Aug-11 N NORMAL
PDL PD-01 17-Aug-11 N

PDL PD-01 17-Aug-11 N

PDL PD-03B 18-Aug-11 N NORMAL
PDL PD-03B 18-Aug-11 N NORMAL
PDL PD-04B 18-Aug-11 N

PDL PD-08B 19-Aug-11 N NORMAL
PDL PD-01 17-Aug-11 N

PDL PD-01 17-Aug-11 N

PDL PD-01 17-Aug-11 N

PDL PD-01 17-Aug-11 N NORMAL
PDL PD-01 17-Aug-11 N NORMAL
PDL PD-01 17-Aug-11 N NORMAL
PDL PD-01 17-Aug-11 N NORMAL
PDL PD-01 17-Aug-11 N

PDL PD-01 17-Aug-11 N

PDL PD-01 17-Aug-11 N NORMAL
PDL PD-01 17-Aug-11 N NORMAL
PDL PD-01 17-Aug-11 N

PDL PD-01 17-Aug-11 N

PDL PD-02 17-Aug-11 N NORMAL
PDL PD-02 17-Aug-11 N NORMAL
PDL PD-03A 17-Aug-11 N

PDL PD-03B 18-Aug-11 N NORMAL
PDL PD-03B 18-Aug-11 N NORMAL
PDL PD-03B 18-Aug-11 N NORMAL
PDL PD-03B 18-Aug-11 N 71.31 NORMAL
PDL PD-03B 18-Aug-11 N NORMAL
PDL PD-03B 18-Aug-11 N

PDL PD-03B 18-Aug-11 N

PDL PD-03B 18-Aug-11 N NORMAL
PDL PD-03B 18-Aug-11 N NORMAL
PDL PD-03B 18-Aug-11 N 230 NORMAL
PDL PD-03B 18-Aug-11 N NORMAL
PDL PD-03B 18-Aug-11 N 76.63 NORMAL
PDL PD-03B 18-Aug-11 N

PDL PD-03B 18-Aug-11 N 62.71 NORMAL
PDL PD-04B 18-Aug-11 N

PDL PD-04B 18-Aug-11 N

PDL PD-04B 18-Aug-11 N

PDL PD-04B 18-Aug-11 N NORMAL
PDL PD-04B 18-Aug-11 N 75.14 NORMAL
PDL PD-04B 18-Aug-11 N 236 NORMAL
PDL PD-04B 18-Aug-11 N

PDL PD-04B 18-Aug-11 N NORMAL
PDL PD-04B 18-Aug-11 N NORMAL
PDL PD-04B 18-Aug-11 N

PDL PD-04B 18-Aug-11 N NORMAL
PDL PD-04B 18-Aug-11 N NORMAL
PDL PD-04B 18-Aug-11 N NORMAL
PDL PD-04B 18-Aug-11 N NORMAL
PDL PD-04B 18-Aug-11 N

PDL PD-05A 18-Aug-11 N

PDL PD-06A 18-Aug-11 N

PDL PD-06A 18-Aug-11 N

PDL PD-07B 19-Aug-11 N

PDL PD-07B 19-Aug-11 N

PDL PD-07B 19-Aug-11 N

PDL PD-08A 18-Aug-11 N 390 NORMAL
PDL PD-08B 19-Aug-11 N

PDL PD-08B 19-Aug-11 N

PDL PD-08B 19-Aug-11 N

PDL PD-08B 19-Aug-11 N NORMAL
PDL PD-08B 19-Aug-11 N NORMAL
PDL PD-08B 19-Aug-11 N

PDL PD-01 17-Aug-11 N 28.77 NORMAL
PDL PD-01 17-Aug-11 N 29.98 NORMAL
PDL PD-01 17-Aug-11 N 17.76 NORMAL
PDL PD-01 17-Aug-11 N NORMAL
PDL PD-03B 18-Aug-11 N 24.87 NORMAL
PDL PD-03B 18-Aug-11 N 48.78 NORMAL
PDL PD-07B 19-Aug-11 N 10.27 NORMAL

Page 5/8



Lake Set ID Date Weight of 400 eggs (g) Liver weight (g)
PDL PD-01 17-Aug-11 1.89
PDL PD-01 17-Aug-11 2.15
PDL PD-01 17-Aug-11

PDL PD-01 17-Aug-11

PDL PD-03B 18-Aug-11 1.79
PDL PD-03B 18-Aug-11 2.22
PDL PD-04B 18-Aug-11

PDL PD-08B 19-Aug-11 2.02
PDL PD-01 17-Aug-11

PDL PD-01 17-Aug-11

PDL PD-01 17-Aug-11

PDL PD-01 17-Aug-11 4.52
PDL PD-01 17-Aug-11 1.7
PDL PD-01 17-Aug-11 1.93
PDL PD-01 17-Aug-11 1.79
PDL PD-01 17-Aug-11

PDL PD-01 17-Aug-11

PDL PD-01 17-Aug-11 0.93
PDL PD-01 17-Aug-11 1.14
PDL PD-01 17-Aug-11

PDL PD-01 17-Aug-11

PDL PD-02 17-Aug-11 2.79
PDL PD-02 17-Aug-11 1.62
PDL PD-03A 17-Aug-11

PDL PD-03B 18-Aug-11 1.79
PDL PD-03B 18-Aug-11 2.33
PDL PD-03B 18-Aug-11 9.91
PDL PD-03B 18-Aug-11  11.26 28.85
PDL PD-03B 18-Aug-11 14.21
PDL PD-03B 18-Aug-11

PDL PD-03B 18-Aug-11

PDL PD-03B 18-Aug-11 1.13
PDL PD-03B 18-Aug-11 1.05
PDL PD-03B 18-Aug-11  27.33 49.74
PDL PD-03B 18-Aug-11 16.05
PDL PD-03B 18-Aug-11 15.97
PDL PD-03B 18-Aug-11

PDL PD-03B 18-Aug-11 19.23
PDL PD-04B 18-Aug-11

PDL PD-04B 18-Aug-11

PDL PD-04B 18-Aug-11

PDL PD-04B 18-Aug-11 20.51
PDL PD-04B 18-Aug-11 16.11
PDL PD-04B 18-Aug-11  30.52 45.07
PDL PD-04B 18-Aug-11

PDL PD-04B 18-Aug-11 3.22
PDL PD-04B 18-Aug-11 5.84
PDL PD-04B 18-Aug-11

PDL PD-04B 18-Aug-11 0.5
PDL PD-04B 18-Aug-11 0.68
PDL PD-04B 18-Aug-11 0.83
PDL PD-04B 18-Aug-11 0.22
PDL PD-04B 18-Aug-11

PDL PD-05A 18-Aug-11

PDL PD-06A 18-Aug-11

PDL PD-06A 18-Aug-11

PDL PD-07B 19-Aug-11

PDL PD-07B 19-Aug-11

PDL PD-07B 19-Aug-11

PDL PD-08A 18-Aug-11  35.19 68.74
PDL PD-08B 19-Aug-11

PDL PD-08B 19-Aug-11

PDL PD-08B 19-Aug-11

PDL PD-08B 19-Aug-11 1.23
PDL PD-08B 19-Aug-11 0.72
PDL PD-08B 19-Aug-11

PDL PD-01 17-Aug-11  0.84 11.82
PDL PD-01 17-Aug-11  0.91 8.39
PDL PD-01 17-Aug-11  0.76 8.84
PDL PD-01 17-Aug-11 1.19
PDL PD-03B 18-Aug-11 4.62
PDL PD-03B 18-Aug-11 5.93
PDL PD-07B 19-Aug-11  0.92 4.82
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Lake Set ID Date Liver appearance Int. DELT Int. Parasites
PDL PD-01 17-Aug-11  NORMAL NONE NONE

PDL PD-01 17-Aug-11  CYST IN LIVER NONE LOW

PDL PD-01 17-Aug-11

PDL PD-01 17-Aug-11

PDL PD-03B 18-Aug-11 NORMAL NONE LOW

PDL PD-03B 18-Aug-11  NORMAL NONE LOW

PDL PD-04B 18-Aug-11

PDL PD-08B 19-Aug-11  NORMAL NONE LOW

PDL PD-01 17-Aug-11

PDL PD-01 17-Aug-11

PDL PD-01 17-Aug-11

PDL PD-01 17-Aug-11  NORMAL NONE LOW

PDL PD-01 17-Aug-11  NORMAL NONE MODERATE (cestodes)
PDL PD-01 17-Aug-11  CYST IN LIVER NONE LOW

PDL PD-01 17-Aug-11  NORMAL NONE LOW

PDL PD-01 17-Aug-11

PDL PD-01 17-Aug-11

PDL PD-01 17-Aug-11  NORMAL NONE LOW

PDL PD-01 17-Aug-11  NORMAL NONE MODERATE
PDL PD-01 17-Aug-11

PDL PD-01 17-Aug-11

PDL PD-02 17-Aug-11  NORMAL NONE LOW

PDL PD-02 17-Aug-11  NORMAL NONE LOW

PDL PD-03A 17-Aug-11

PDL PD-03B 18-Aug-11 NORMAL NONE LOW

PDL PD-03B 18-Aug-11 NORMAL NONE LOW (cestodes and cysts)
PDL PD-03B 18-Aug-11  CYST IN LIVER NONE Low

PDL PD-03B 18-Aug-11  NORMAL NONE LOW

PDL PD-03B 18-Aug-11  NORMAL NONE LOW

PDL PD-03B 18-Aug-11

PDL PD-03B 18-Aug-11

PDL PD-03B 18-Aug-11  NORMAL NONE LOW

PDL PD-03B 18-Aug-11  NORMAL NONE MODERATE
PDL PD-03B 18-Aug-11  NORMAL NONE MODERATE
PDL PD-03B 18-Aug-11  CYST IN LIVER NONE LOW

PDL PD-03B 18-Aug-11  CYST IN LIVER NONE NONE

PDL PD-03B 18-Aug-11

PDL PD-03B 18-Aug-11  NORMAL NONE LOW

PDL PD-04B 18-Aug-11

PDL PD-04B 18-Aug-11

PDL PD-04B 18-Aug-11

PDL PD-04B 18-Aug-11  NORMAL NONE LOW

PDL PD-04B 18-Aug-11  NORMAL NONE LOW

PDL PD-04B 18-Aug-11  NORMAL NONE LOW

PDL PD-04B 18-Aug-11

PDL PD-04B 18-Aug-11  NORMAL NONE MODERATE
PDL PD-04B 18-Aug-11  NORMAL NONE LOW

PDL PD-04B 18-Aug-11

PDL PD-04B 18-Aug-11  NORMAL NONE LOW

PDL PD-04B 18-Aug-11  CYST ON LIVER CYSTONLIVER LOW

PDL PD-04B 18-Aug-11 NORMAL NONE MODERATE
PDL PD-04B 18-Aug-11  NORMAL NONE NONE

PDL PD-04B 18-Aug-11

PDL PD-05A 18-Aug-11

PDL PD-06A 18-Aug-11

PDL PD-06A 18-Aug-11

PDL PD-07B 19-Aug-11

PDL PD-07B 19-Aug-11

PDL PD-07B 19-Aug-11

PDL PD-08A 18-Aug-11  NORMAL NONE MODERATE
PDL PD-08B 19-Aug-11

PDL PD-08B 19-Aug-11

PDL PD-08B 19-Aug-11

PDL PD-08B 19-Aug-11  NORMAL NONE LOW

PDL PD-08B 19-Aug-11  NORMAL NONE LOW

PDL PD-08B 19-Aug-11

PDL PD-01 17-Aug-11  NORMAL NONE NONE

PDL PD-01 17-Aug-11  NORMAL NONE NONE

PDL PD-01 17-Aug-11  NORMAL NONE NONE

PDL PD-01 17-Aug-11  NORMAL NONE NONE

PDL PD-03B 18-Aug-11 NORMAL NONE NONE

PDL PD-03B 18-Aug-11  NORMAL NONE NONE

PDL PD-07B 19-Aug-11  CYST IN LIVER NONE LOW
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Lake Set ID Date Stomach contents

PDL PD-01 17-Aug-11  80% ZOOPLANKTON

PDL PD-01 17-Aug-11  70% ZOOPLANKTON

PDL PD-01 17-Aug-11

PDL PD-01 17-Aug-11

PDL PD-03B 18-Aug-11  10% ZOOPLANKTON

PDL PD-03B 18-Aug-11  30% ZOOPLANKTON

PDL PD-04B 18-Aug-11

PDL PD-08B 19-Aug-11  30% ZOOPLANKTON

PDL PD-01 17-Aug-11

PDL PD-01 17-Aug-11

PDL PD-01 17-Aug-11

PDL PD-01 17-Aug-11  MT

PDL PD-01 17-Aug-11 5% cestodes

PDL PD-01 17-Aug-11  20% UNID REMAINS

PDL PD-01 17-Aug-11  MT

PDL PD-01 17-Aug-11

PDL PD-01 17-Aug-11

PDL PD-01 17-Aug-11  90% FISH REMAINS

PDL PD-01 17-Aug-11  90% CHIRONOMIDS, FISH REMAINS
PDL PD-01 17-Aug-11

PDL PD-01 17-Aug-11

PDL PD-02 17-Aug-11  MT

PDL PD-02 17-Aug-11  MT

PDL PD-03A 17-Aug-11

PDL PD-03B 18-Aug-11  60% FISH REMAINS

PDL PD-03B 18-Aug-11  50% OSTRACODS, CESTODES
PDL PD-03B 18-Aug-11  MT

PDL PD-03B 18-Aug-11  MT

PDL PD-03B 18-Aug-11  MT

PDL PD-03B 18-Aug-11

PDL PD-03B 18-Aug-11

PDL PD-03B 18-Aug-11  MT

PDL PD-03B 18-Aug-11  10% DIPTERA

PDL PD-03B 18-Aug-11  MT

PDL PD-03B 18-Aug-11 5% DIPTERA

PDL PD-03B 18-Aug-11  MT

PDL PD-03B 18-Aug-11

PDL PD-03B 18-Aug-11  10% FISH REMAINS

PDL PD-04B 18-Aug-11

PDL PD-04B 18-Aug-11

PDL PD-04B 18-Aug-11

PDL PD-04B 18-Aug-11  10% FISH REMAINS (SCULPIN)
PDL PD-04B 18-Aug-11  20% INVERTS (DIPTERA), FISH REMAINS
PDL PD-04B 18-Aug-11  10% DIPTERA

PDL PD-04B 18-Aug-11

PDL PD-04B 18-Aug-11  100% LKTR REMAINS

PDL PD-04B 18-Aug-11  80% FISH REMAINS (SCULPIN)
PDL PD-04B 18-Aug-11

PDL PD-04B 18-Aug-11  20% CHIRONOMIDS, OTHER UNID INVERTS
PDL PD-04B 18-Aug-11  MT

PDL PD-04B 18-Aug-11  MT

PDL PD-04B 18-Aug-11  MT

PDL PD-04B 18-Aug-11

PDL PD-05A 18-Aug-11

PDL PD-06A 18-Aug-11

PDL PD-06A 18-Aug-11

PDL PD-07B 19-Aug-11

PDL PD-07B 19-Aug-11

PDL PD-07B 19-Aug-11

PDL PD-08A 18-Aug-11  MT

PDL PD-08B 19-Aug-11

PDL PD-08B 19-Aug-11

PDL PD-08B 19-Aug-11

PDL PD-08B 19-Aug-11  10% ZOOPLANKTON

PDL PD-08B 19-Aug-11  30% FISH REMAINS (SCULPIN)
PDL PD-08B 19-Aug-11

PDL PD-01 17-Aug-11  80% CHIRONOMIDS, ZOOPLANKTON
PDL PD-01 17-Aug-11  90% CHIRONOMIDS, TRICHOPTERA
PDL PD-01 17-Aug-11  90% TRICHOPTERA, CHIRONOMIDS
PDL PD-01 17-Aug-11  MT

PDL PD-03B 18-Aug-11  20% TRICHOPTERA, DIPTERA
PDL PD-03B 18-Aug-11  10% TRICHOPTERA

PDL PD-07B 19-Aug-11  60% TRICHOPTERA, DIPTERA
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APPENDIX |

NORTH/SOUTH CONSULTANTS FISH AGEING
LABORATORY REPORT







NSC Ageing ID:
Company Name:
Project Name:
Client Contact:

# & Type of Structures:

Work to be Completed:

Location Date

INUG Aug-11
INUG Aug-11
INUG Aug-11
INUG Aug-11
INUG Aug-11
INUG Aug-11
INUG Aug-11
INUG Aug-11
INUG Aug-11
INUG Aug-11
INUG Aug-11
INUG Aug-11
INUG Aug-11
INUG Aug-11
INUG Aug-11
INUG Aug-11
INUG Aug-11
INUG Aug-11
INUG Aug-11
INUG Aug-11
INUG Aug-11
INUG Aug-11
INUG Aug-11
INUG Aug-11
INUG Aug-11
INUG Aug-11
INUG Aug-11
INUG Aug-11
INUG Aug-11
INUG Aug-11
INUG Aug-11
INUG Aug-11
INUG Aug-11
INUG Aug-11
INUG Aug-11
INUG Aug-11
INUG Aug-11
INUG Aug-11
INUG Aug-11
INUG Aug-11
INUG Aug-11
INUG Aug-11
INUG Aug-11
INUG Aug-11
INUG Aug-11
INUG Aug-11
INUG Aug-11
INUG Aug-11

237

Azimuth

Meadowbank

R.Baker/G.Mann

205 OT

Set/cut
Structures Total Species  Site# Fish# Final Comments
oT 1 ARCH 2 13 ns
oT 1 ARCH 7 15 5
oT 1 LKTR 1 1 7
oT 1 LKTR 1 8 ns
oT 1 LKTR 1 9 10
oT 1 LKTR 1 16 19
oT 1 LKTR 1 17 17
oT 1 LKTR 2 5 8
oT 1 LKTR 2 6 13
oT 1 LKTR 2 15 12
oT 1 LKTR 2 16 21
oT 1 LKTR 2 17 22
oT 1 LKTR 2 18 26
oT 1 LKTR 2 21 4
oT 1 LKTR 4 3 9
oT 1 LKTR 5 5 18
oT 1 LKTR 5 6 17
oT 1 LKTR 5 7 23
oT 1 LKTR 5 8 18
oT 1 LKTR 7 1 18
oT 1 LKTR 7 1 7
oT 1 LKTR 7 3 17
oT 1 LKTR 7 6 10
oT 1 LKTR 7 9 6
oT 1 LKTR 7 12 8
oT 1 LKTR 8 2 28
oT 1 LKTR 8 6 8
oT 1 LKTR 8 15 8
oT 1 LKTR 8 17 22
oT 1 LKTR 8 18 28
oT 1 LKTR 8 19 21
oT 1 LKTR 10 2 22
oT 1 LKTR 10 4 23
oT 1 LKTR 13 1 11
oT 1 LKTR 13 5 40
oT 1 LKTR 13 7 17
oT 1 LKTR 13 17 20
oT 1 LKTR 14 1 10
oT 1 LKTR 14 3 13
oT 1 LKTR 14 5 9
oT 1 LKTR 14 13 24
oT 1 LKTR 14 15 20
oT 1 LKTR 14 16 14
oT 1 LKTR 14 18 21
oT 1 LKTR 14 19 9
oT 1 RNWH 1 2 16
oT 1 RNWH 1 11 24
oT 1 RNWH 1 12 16
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Location Date Structures Total Species  Site# Fish# Final Comments
INUG Aug-11 oT 1 RNWH 1 13 15
INUG Aug-11 oT 1 RNWH 1 14 9
INUG Aug-11 oT 1 RNWH 1 15 9
INUG Aug-11 oT 1 RNWH 1 18 19
INUG Aug-11 oT 1 RNWH 1 19 14
INUG Aug-11 oT 1 RNWH 1 21 14
INUG Aug-11 oT 1 RNWH 1 22 13
INUG Aug-11 oT 1 RNWH 2 4 6
INUG Aug-11 oT 1 RNWH 2 8 11
INUG Aug-11 oT 1 RNWH 2 14 13
INUG Aug-11 oT 1 RNWH 3 1 9 03.01 on slide
INUG Aug-11 oT 1 RNWH 5 1 15
INUG Aug-11 oT 1 RNWH 8 4 16
INUG Aug-11 oT 1 RNWH 8 5 15
INUG Aug-11 oT 1 RNWH 8 8 17
INUG Aug-11 oT 1 RNWH 8 9 16
INUG Aug-11 oT 1 RNWH 8 11 20
INUG Aug-11 oT 1 RNWH 8 12 18
INUG Aug-11 oT 1 RNWH 8 13 7
INUG Aug-11 oT 1 RNWH 8 14 8
INUG Aug-11 oT 1 RNWH 8 16 13
INUG Aug-11 oT 1 RNWH 9 4 19
INUG Aug-11 oT 1 RNWH 13 2 15
INUG Aug-11 oT 1 RNWH 13 4 17
INUG Aug-11 oT 1 RNWH 13 9 22
INUG Aug-11 oT 1 RNWH 13 12 15
INUG Aug-11 oT 1 RNWH 13 14 15
INUG Aug-11 oT 1 RNWH 13 18 19
INUG Aug-11 oT 1 RNWH 13 19 17
INUG Aug-11 oT 1 RNWH 14 1 10
INUG Aug-11 oT 1 RNWH 14 2 12
INUG Aug-11 oT 1 RNWH 14 8 13
INUG Aug-11 oT 1 RNWH 14 9 18
INUG Aug-11 oT 1 RNWH 14 11 17
INUG Aug-11 oT 1 RNWH 14 14 12
TPN Aug-11 oT 1 ARCH 10 12 6
TPN Aug-11 oT 1 ARCH 10 15 5
TPN Aug-11 oT 1 ARCH 10 16 4
TPN Aug-11 oT 1 ARCH 23 1 11
TPN Aug-11 oT 1 ARCH 25 3 5
TPN Aug-11 oT 1 ARCH 25 7 4
TPN Aug-11 oT 1 ARCH 5 7 5
TPN Aug-11 oT 1 ARCH 5 9 5
TPN Aug-11 oT 1 ARCH 5 11 2
TPN Aug-11 oT 1 ARCH 6 8 8
TPN Aug-11 oT 1 ARCH 6 11 9
TPN Aug-11 oT 1 ARCH 6 17 3
TPN Aug-11 oT 1 ARCH 6 19 4
TPN Aug-11 oT 1 ARCH 6 2 5
TPN Aug-11 oT 1 ARCH 10 3 3
TPN Aug-11 oT 1 ARCH 10 4 4
TPN Aug-11 oT 1 ARCH 10 5 3
TPN Aug-11 oT 1 LKTR 1 1 15
TPN Aug-11 oT 1 LKTR 5 1 21
TPN Aug-11 oT 1 LKTR 5 2 19
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Location

TPN
TPN
TPN
TPN
TPN
TPN
TPN
TPN
TPN
TPN
TPN
TPN
TPN
TPN
TPN
TPN
TPN
TPN
TPN
TPN
TPN
TPN
TPN
TPN
TPN
TPN
TPN
TPN
TPN
TPN
TPN
TPN
TPN
TPN
TPN
TPN
TPN
TPN
TPN
TPN
TPN
TPN
TPN
TPN
TPN
TPN

Date

Aug-11
Aug-11
Aug-11
Aug-11
Aug-11
Aug-11
Aug-11
Aug-11
Aug-11
Aug-11
Aug-11
Aug-11
Aug-11
Aug-11
Aug-11
Aug-11
Aug-11
Aug-11
Aug-11
Aug-11
Aug-11
Aug-11
Aug-11
Aug-11
Aug-11
Aug-11
Aug-11
Aug-11
Aug-11
Aug-11
Aug-11
Aug-11
Aug-11
Aug-11
Aug-11
Aug-11
Aug-11
Aug-11
Aug-11
Aug-11
Aug-11
Aug-11
Aug-11
Aug-11
Aug-11
Aug-11

Structures Total Species  Site# Fish# Final Comments
oT 1 LKTR 5 3 14
oT 1 LKTR 5 12 6
oT 1 LKTR 5 13 5
oT 1 LKTR 5 15 3
oT 1 LKTR 5 21 15
oT 1 LKTR 6 2 26
oT 1 LKTR 6 3 18
oT 1 LKTR 6 5 19
oT 1 LKTR 6 14 12
oT 1 LKTR 6 15 5
oT 1 LKTR 6 18 6
oT 1 LKTR 6 21 6
oT 1 LKTR 6 23 6
oT 1 LKTR 7 1 13
oT 1 LKTR 8 2 19
oT 1 LKTR 8 3 17
oT 1 LKTR 8 6 22
oT 1 LKTR 8 7 22
oT 1 LKTR 10 9 7
oT 1 LKTR 10 1 5
oT 1 LKTR 10 13 16
oT 1 LKTR 10 14 13
oT 1 LKTR 10 19 6
oT 1 LKTR 10 2 5
oT 1 LKTR 10 21 4
oT 1 LKTR 10 22 18
oT 1 LKTR 10 23 23
oT 1 LKTR 10 25 17
oT 1 LKTR 10 26 40
oT 1 LKTR 11 1 8
oT 1 LKTR 11 2 21
oT 1 LKTR 11 3 19
oT 1 LKTR 11 5 26
oT 1 LKTR 11 8 20
oT 1 LKTR 11 9 15
oT 1 LKTR 16 4 25
oT 1 LKTR 17 1 16
oT 1 LKTR 11 1 7
oT 1 LKTR 16 6 8
oT 1 LKTR 16 9 18
oT 1 LKTR 16 12 22
oT 1 LKTR 16 13 20
oT 1 LKTR 16 14 15
oT 1 LKTR 16 17 21
oT 1 LKTR 16 21 19
oT 1 LKTR 16 22 15
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Location Date Structures Total Species  Site# Fish# Final Comments
TPN Aug-11 oT 1 LKTR 16 25 28
TPN Aug-11 oT 1 LKTR 16 26 17
TPN Aug-11 oT 1 LKTR 16 27 34
TPN Aug-11 oT 1 LKTR 16 28 37
TPN Aug-11 oT 1 LKTR 16 29 34
TPN Aug-11 oT 1 LKTR 22 2 20
TPN Aug-11 oT 1 LKTR 22 3 18
TPN Aug-11 oT 1 LKTR 24 4 9
TPN Aug-11 oT 1 LKTR 24 5 29
TPN Aug-11 oT 1 LKTR 25 1 13
TPN Aug-11 oT 1 LKTR 25 2 14
TPN Aug-11 oT 1 RNWH 10 8 14
TPN Aug-11 oT 1 RNWH 11 6 14
PDL Aug-11 oT 1 ARCH 1 14 5
PDL Aug-11 oT 1 ARCH 1 15 10
PDL Aug-11 oT 1 ARCH 3 6 6
PDL Aug-11 oT 1 ARCH 3 12 11
PDL Aug-11 oT 1 ARCH 8 1 6
PDL Aug-11 oT 1 LKTR 1 6 15
PDL Aug-11 oT 1 LKTR 1 9 10
PDL Aug-11 oT 1 LKTR 1 1 12
PDL Aug-11 oT 1 LKTR 1 11 10
PDL Aug-11 oT 1 LKTR 1 16 11
PDL Aug-11 oT 1 LKTR 1 17 12
PDL Aug-11 oT 1 LKTR 2 1 10
PDL Aug-11 oT 1 LKTR 2 2 8
PDL Aug-11 oT 1 LKTR 3 2 8
PDL Aug-11 oT 1 LKTR 3 3 8
PDL Aug-11 oT 1 LKTR 3 4 15
PDL Aug-11 oT 1 LKTR 3 5 24
PDL Aug-11 oT 1 LKTR 3 9 15
PDL Aug-11 oT 1 LKTR 3 13 10
PDL Aug-11 oT 1 LKTR 3 14 15
PDL Aug-11 oT 1 LKTR 3 15 22
PDL Aug-11 oT 1 LKTR 3 16 18
PDL Aug-11 oT 1 LKTR 3 17 24
PDL Aug-11 oT 1 LKTR 3 2 14
PDL Aug-11 oT 1 LKTR 4 4 29
PDL Aug-11 oT 1 LKTR 4 5 23
PDL Aug-11 oT 1 LKTR 4 6 20
PDL Aug-11 oT 1 LKTR 4 8 16
PDL Aug-11 oT 1 LKTR 4 9 18
PDL Aug-11 oT 1 LKTR 4 11 10
PDL Aug-11 oT 1 LKTR 4 12 6
PDL Aug-11 oT 1 LKTR 4 13 10
PDL Aug-11 oT 1 LKTR 4 14 4
PDL Aug-11 oT 1 LKTR 8 01A 20
PDL Aug-11 oT 1 LKTR 8 5 10
PDL Aug-11 oT 1 LKTR 8 6 10
PDL Aug-11 oT 1 RNWH 1 3 12
PDL Aug-11 oT 1 RNWH 1 4 22
PDL Aug-11 oT 1 RNWH 1 7 14
PDL Aug-11 oT 1 RNWH 1 8 12
PDL Aug-11 oT 1 RNWH 3 8 16
PDL Aug-11 oT 1 RNWH 3 18 16
PDL Aug-11 oT 1 RNWH 7 3 9
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NSC Ageing ID:
Company Name:
Project Name:
Client Contact:
# & Type of Structures:

Work to be Completed:

Location

INUG
INUG
INUG
INUG
INUG
INUG
INUG
INUG
INUG
INUG
INUG
INUG
INUG
INUG
INUG
INUG
INUG
INUG
INUG
INUG
INUG
INUG
INUG
INUG
INUG
INUG
INUG
INUG
INUG
INUG
INUG
INUG
INUG
INUG
INUG
INUG
INUG
INUG
INUG
INUG
INUG
INUG
INUG
INUG
INUG
INUG
INUG

Date

Aug-11
Aug-11
Aug-11
Aug-11
Aug-11
Aug-11
Aug-11
Aug-11
Aug-11
Aug-11
Aug-11
Aug-11
Aug-11
Aug-11
Aug-11
Aug-11
Aug-11
Aug-11
Aug-11
Aug-11
Aug-11
Aug-11
Aug-11
Aug-11
Aug-11
Aug-11
Aug-11
Aug-11
Aug-11
Aug-11
Aug-11
Aug-11
Aug-11
Aug-11
Aug-11
Aug-11
Aug-11
Aug-11
Aug-11
Aug-11
Aug-11
Aug-11
Aug-11
Aug-11
Aug-11
Aug-11
Aug-11

237

Azimuth

Meadowbank

R.Baker/G.Mann

336 FR

Set/cut
Structures Total Species  Site#  Fish# Final Comments
FR 1 LKTR 1 8 17
FR 1 LKTR 1 9 5
FR 1 LKTR 1 10 5
FR 1 LKTR 1 16 17
FR 1 LKTR 1 17 14
FR 1 LKTR 2 5 3
FR 1 LKTR 2 6 3
FR 1 LKTR 2 15 7
FR 1 LKTR 2 16 12
FR 1 LKTR 2 17 16
FR 1 LKTR 2 18 13
FR 1 LKTR 2 21 2
FR 1 LKTR 4 3 9
FR 1 LKTR 5 5 15
FR 1 LKTR 5 6 14
FR 1 LKTR 5 7 19
FR 1 LKTR 5 8 17
FR 1 LKTR 7 1 13
FR 1 LKTR 7 3 13
FR 1 LKTR 7 6 5
FR 1 LKTR 7 9 1
FR 1 LKTR 7 10 1
FR 1 LKTR 7 12 4
FR 1 LKTR 8 6 5
FR 1 LKTR 8 15 3
FR 1 LKTR 8 17 16
FR 1 LKTR 8 18 20
FR 1 LKTR 8 19 12
FR 1 LKTR 8 20 13
FR 1 LKTR 10 2 15
FR 1 LKTR 10 4 19
FR 1 LKTR 13 5 25
FR 1 LKTR 13 7 14
FR 1 LKTR 13 10 6
FR 1 LKTR 13 17 14
FR 1 LKTR 14 1 5
FR 1 LKTR 14 3 9
FR 1 LKTR 14 5 4
FR 1 LKTR 14 13 21
FR 1 LKTR 14 15 11
FR 1 LKTR 14 16 14
FR 1 LKTR 14 18 16
FR 1 LKTR 14 19 7
FR 1 RNWH 1 2 13
FR 1 RNWH 1 11 14
FR 1 RNWH 1 12 10
FR 1 RNWH 1 13 12
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Location Date Structures Total Species  Site# Fish# Final Comments
INUG Aug-11 FR 1 RNWH 1 14 8
INUG Aug-11 FR 1 RNWH 1 15 6
INUG Aug-11 FR 1 RNWH 1 18 13
INUG Aug-11 FR 1 RNWH 1 19 16
INUG Aug-11 FR 1 RNWH 1 21 14
INUG Aug-11 FR 1 RNWH 1 22 9
INUG Aug-11 FR 1 RNWH 2 4 4
INUG Aug-11 FR 1 RNWH 2 8 9
INUG Aug-11 FR 1 RNWH 2 14 10
INUG Aug-11 FR 1 RNWH 3 1 11
INUG Aug-11 FR 1 RNWH 5 1 14
INUG Aug-11 FR 1 RNWH 5 2 8
INUG Aug-11 FR 1 RNWH 8 4 13
INUG Aug-11 FR 1 RNWH 8 5 15
INUG Aug-11 FR 1 RNWH 8 8 12
INUG Aug-11 FR 1 RNWH 8 9 11
INUG Aug-11 FR 1 RNWH 8 11 12
INUG Aug-11 FR 1 RNWH 8 12 14
INUG Aug-11 FR 1 RNWH 8 13 5
INUG Aug-11 FR 1 RNWH 8 14 7
INUG Aug-11 FR 1 RNWH 8 16 12
INUG Aug-11 FR 1 RNWH 9 4 14
INUG Aug-11 FR 1 RNWH 13 2 14
INUG Aug-11 FR 1 RNWH 13 4 14
INUG Aug-11 FR 1 RNWH 13 9 14
INUG Aug-11 FR 1 RNWH 13 12 14
INUG Aug-11 FR 1 RNWH 13 14 12
INUG Aug-11 FR 1 RNWH 13 18 14
INUG Aug-11 FR 1 RNWH 13 19 13
INUG Aug-11 FR 1 RNWH 14 2 12
INUG Aug-11 FR 1 RNWH 14 8 12
INUG Aug-11 FR 1 RNWH 14 9 13
INUG Aug-11 FR 1 RNWH 14 10 8
INUG Aug-11 FR 1 RNWH 14 11 12
INUG Aug-11 FR 1 RNWH 14 14 12
TPN Aug-11 FR 1 ARCH 6 4 10
TPN Aug-11 FR 1 ARCH 6 6 9
TPN Aug-11 FR 1 ARCH 10 7 10
TPN Aug-11 FR 1 ARCH 10 17 6
TPN Aug-11 FR 1 ARCH 11 7 5
TPN Aug-11 FR 1 ARCH 16 1 9
TPN Aug-11 FR 1 ARCH 16 19 7
TPN Aug-11 FR 1 ARCH 24 3 4
TPN Aug-11 FR 1 ARCH 25 6 5
TPN Aug-11 FR 1 ARCH 25 9 10
TPN Aug-11 FR 1 ARCH 25 11 8
TPN Aug-11 FR 1 ARCH 5 7 5
TPN Aug-11 FR 1 ARCH 5 9 4
TPN Aug-11 FR 1 ARCH 5 11 7
TPN Aug-11 FR 1 ARCH 6 8 7
TPN Aug-11 FR 1 ARCH 6 11 8
TPN Aug-11 FR 1 ARCH 6 17 2
TPN Aug-11 FR 1 ARCH 6 19 2
TPN Aug-11 FR 1 ARCH 6 20 3
TPN Aug-11 FR 1 ARCH 10 3 1
TPN Aug-11 FR 1 ARCH 10 4 2
TPN Aug-11 FR 1 ARCH 10 5 2
TPN Aug-11 FR 1 LKTR 1 2 13
TPN Aug-11 FR 1 LKTR 1 3 10
TPN Aug-11 FR 1 LKTR 2 2 11
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Location

TPN
TPN
TPN
TPN
TPN
TPN
TPN
TPN
TPN
TPN
TPN
TPN
TPN
TPN
TPN
TPN
TPN
TPN
TPN
TPN
TPN
TPN
TPN
TPN
TPN
TPN
TPN
TPN
TPN
TPN
TPN
TPN
TPN
TPN
TPN
TPN
TPN
TPN
TPN
TPN
TPN
TPN
TPN
TPN
TPN
TPN
TPN
TPN
TPN
TPN
TPN
TPN
TPN
TPN
TPN
TPN
TPN
TPN
TPN
TPN

Date

Aug-11
Aug-11
Aug-11
Aug-11
Aug-11
Aug-11
Aug-11
Aug-11
Aug-11
Aug-11
Aug-11
Aug-11
Aug-11
Aug-11
Aug-11
Aug-11
Aug-11
Aug-11
Aug-11
Aug-11
Aug-11
Aug-11
Aug-11
Aug-11
Aug-11
Aug-11
Aug-11
Aug-11
Aug-11
Aug-11
Aug-11
Aug-11
Aug-11
Aug-11
Aug-11
Aug-11
Aug-11
Aug-11
Aug-11
Aug-11
Aug-11
Aug-11
Aug-11
Aug-11
Aug-11
Aug-11
Aug-11
Aug-11
Aug-11
Aug-11
Aug-11
Aug-11
Aug-11
Aug-11
Aug-11
Aug-11
Aug-11
Aug-11
Aug-11
Aug-11

Structures Total Species  Site # Fish# Final Comments
FR 1 LKTR 3 1 14
FR 1 LKTR 3 2 13
FR 1 LKTR 5 4 16
FR 1 LKTR 5 5 17
FR 1 LKTR 5 6 6
FR 1 LKTR 5 8 3
FR 1 LKTR 5 14 3
FR 1 LKTR 5 17 2
FR 1 LKTR 5 19 25
FR 1 LKTR 5 2 21
FR 1 LKTR 5 23 17
FR 1 LKTR 6 1 17
FR 1 LKTR 6 7 17
FR 1 LKTR 6 9 12
FR 1 LKTR 6 1 10
FR 1 LKTR 6 12 18
FR 1 LKTR 6 13 15
FR 1 LKTR 6 16 18
FR 1 LKTR 6 22 15
FR 1 LKTR 6 29 14
FR 1 LKTR 6 3 17
FR 1 LKTR 8 4 12
FR 1 LKTR 8 5 15
FR 1 LKTR 8 8 26
FR 1 LKTR 8 9 14
FR 1 LKTR 10 1 22
FR 1 LKTR 10 6 14
FR 1 LKTR 10 11 11
FR 1 LKTR 10 18 8
FR 1 LKTR 10 24 14
FR 1 LKTR 11 4 5
FR 1 LKTR 14 1 14
FR 1 LKTR 16 2 14
FR 1 LKTR 16 3 17
FR 1 LKTR 11 11 20
FR 1 LKTR 11 12 17
FR 1 LKTR 16 7 6
FR 1 LKTR 16 8 18
FR 1 LKTR 16 1 16
FR 1 LKTR 16 11 15
FR 1 LKTR 16 15 18
FR 1 LKTR 16 18 26
FR 1 LKTR 16 2 19
FR 1 LKTR 16 23 18
FR 1 LKTR 16 24 15
FR 1 LKTR 20 1 6
FR 1 LKTR 22 1 18
FR 1 LKTR 22 4 16
FR 1 LKTR 22 5 25
FR 1 LKTR 24 1 6
FR 1 LKTR 24 2 10
FR 1 LKTR 25 4 22
FR 1 LKTR 25 5 18
FR 1 LKTR 25 8 19
FR 1 LKTR 25 10 21
FR 1 LKTR 1 1 17
FR 1 LKTR 5 1 10
FR 1 LKTR 5 2 15
FR 1 LKTR 5 3 11
FR 1 LKTR 5 12 4
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Location

TPN
TPN
TPN
TPN
TPN
TPN
TPN
TPN
TPN
TPN
TPN
TPN
TPN
TPN
TPN
TPN
TPN
TPN
TPN
TPN
TPN
TPN
TPN
TPN
TPN
TPN
TPN
TPN
TPN
TPN
TPN
TPN
TPN
TPN
TPN
TPN
TPN
TPN
TPN
TPN
TPN
TPN
TPN
TPN
TPN
TPN
TPN
TPN
TPN
TPN
TPN
TPN
TPN
TPN
TPN
TPN
TPN
PDL
PDL
PDL

Date

Aug-11
Aug-11
Aug-11
Aug-11
Aug-11
Aug-11
Aug-11
Aug-11
Aug-11
Aug-11
Aug-11
Aug-11
Aug-11
Aug-11
Aug-11
Aug-11
Aug-11
Aug-11
Aug-11
Aug-11
Aug-11
Aug-11
Aug-11
Aug-11
Aug-11
Aug-11
Aug-11
Aug-11
Aug-11
Aug-11
Aug-11
Aug-11
Aug-11
Aug-11
Aug-11
Aug-11
Aug-11
Aug-11
Aug-11
Aug-11
Aug-11
Aug-11
Aug-11
Aug-11
Aug-11
Aug-11
Aug-11
Aug-11
Aug-11
Aug-11
Aug-11
Aug-11
Aug-11
Aug-11
Aug-11
Aug-11
Aug-11
Aug-11
Aug-11
Aug-11

Structures Total Species  Site # Fish# Final Comments
FR 1 LKTR 5 13 5
FR 1 LKTR 5 15 4
FR 1 LKTR 5 21 15
FR 1 LKTR 6 2 15
FR 1 LKTR 6 3 14
FR 1 LKTR 6 5 14
FR 1 LKTR 6 14 8
FR 1 LKTR 6 15 4
FR 1 LKTR 6 18 ua
FR 1 LKTR 6 21 3
FR 1 LKTR 6 23 4
FR 1 LKTR 7 1 13
FR 1 LKTR 8 2 15
FR 1 LKTR 8 3 14
FR 1 LKTR 8 6 11
FR 1 LKTR 8 7 14
FR 1 LKTR 10 9 4
FR 1 LKTR 10 1 4
FR 1 LKTR 10 13 9
FR 1 LKTR 10 14 6
FR 1 LKTR 10 19 4
FR 1 LKTR 10 20 4
FR 1 LKTR 10 21 3
FR 1 LKTR 10 22 9
FR 1 LKTR 10 23 17
FR 1 LKTR 10 25 16
FR 1 LKTR 10 26 15
FR 1 LKTR 11 1 5
FR 1 LKTR 11 2 14
FR 1 LKTR 11 3 14
FR 1 LKTR 11 5 13
FR 1 LKTR 11 8 13
FR 1 LKTR 11 9 11
FR 1 LKTR 16 4 21
FR 1 LKTR 17 1 12
FR 1 LKTR 11 10 7
FR 1 LKTR 16 6 3
FR 1 LKTR 16 9 14
FR 1 LKTR 16 12 14
FR 1 LKTR 16 13 11
FR 1 LKTR 16 14 11
FR 1 LKTR 16 17 19
FR 1 LKTR 16 21 17
FR 1 LKTR 16 22 15
FR 1 LKTR 16 25 26
FR 1 LKTR 16 26 17
FR 1 LKTR 16 27 25
FR 1 LKTR 16 28 ua cut too high
FR 1 LKTR 16 29 20
FR 1 LKTR 22 2 15
FR 1 LKTR 22 3 13
FR 1 LKTR 24 4 5
FR 1 LKTR 24 5 22
FR 1 LKTR 25 1 9
FR 1 LKTR 25 2 7
FR 1 RNWH 10 8 14
FR 1 RNWH 11 6 14
FR 1 LKTR 1 1 20
FR 1 LKTR 1 2 26
FR 1 LKTR 1 5 21
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Location

PDL
PDL
PDL
PDL
PDL
PDL
PDL
PDL
PDL
PDL
PDL
PDL
PDL
PDL
PDL
PDL
PDL
PDL
PDL
PDL
PDL
PDL
PDL
PDL
PDL
PDL
PDL
PDL
PDL
PDL
PDL
PDL
PDL
PDL
PDL
PDL
PDL
PDL
PDL
PDL
PDL
PDL
PDL
PDL
PDL
PDL
PDL
PDL
PDL
PDL
PDL
PDL
PDL
PDL
PDL
PDL
PDL
PDL
PDL
INUG

Date

Aug-11
Aug-11
Aug-11
Aug-11
Aug-11
Aug-11
Aug-11
Aug-11
Aug-11
Aug-11
Aug-11
Aug-11
Aug-11
Aug-11
Aug-11
Aug-11
Aug-11
Aug-11
Aug-11
Aug-11
Aug-11
Aug-11
Aug-11
Aug-11
Aug-11
Aug-11
Aug-11
Aug-11
Aug-11
Aug-11
Aug-11
Aug-11
Aug-11
Aug-11
Aug-11
Aug-11
Aug-11
Aug-11
Aug-11
Aug-11
Aug-11
Aug-11
Aug-11
Aug-11
Aug-11
Aug-11
Aug-11
Aug-11
Aug-11
Aug-11
Aug-11
Aug-11
Aug-11
Aug-11
Aug-11
Aug-11
Aug-11
Aug-11
Aug-11
Aug-11

Structures Total Species  Site # Fish# Final Comments
FR 1 LKTR 1 12 30
FR 1 LKTR 1 13 ua too high
FR 1 LKTR 3 1 14
FR 1 LKTR 3 1 18
FR 1 LKTR 3 11 5
FR 1 LKTR 3 19 ns
FR 1 LKTR 4 1 9
FR 1 LKTR 4 2 20
FR 1 LKTR 4 3 28
FR 1 LKTR 4 7 17
FR 1 LKTR 4 1 24
FR 1 LKTR 5 1 22
FR 1 LKTR 6 1 16
FR 1 LKTR 6 2 17
FR 1 LKTR 7 1 4
FR 1 LKTR 7 2 3
FR 1 LKTR 7 4 4
FR 1 LKTR 8 2 20
FR 1 LKTR 8 3 22
FR 1 LKTR 8 4 6
FR 1 LKTR 8 7 2
FR 1 LKTR 1 6 10
FR 1 LKTR 1 9 7
FR 1 LKTR 1 1 8
FR 1 LKTR 1 11 8
FR 1 LKTR 1 16 5
FR 1 LKTR 1 17 5
FR 1 LKTR 2 1 8
FR 1 LKTR 2 2 7
FR 1 LKTR 3 2 8
FR 1 LKTR 3 3 5
FR 1 LKTR 3 4 12
FR 1 LKTR 3 5 13
FR 1 LKTR 3 9 10
FR 1 LKTR 3 13 6
FR 1 LKTR 3 14 4
FR 1 LKTR 3 15 12
FR 1 LKTR 3 16 11
FR 1 LKTR 3 17 14
FR 1 LKTR 3 2 10
FR 1 LKTR 4 4 16
FR 1 LKTR 4 5 10
FR 1 LKTR 4 6 12
FR 1 LKTR 4 8 6
FR 1 LKTR 4 9 10
FR 1 LKTR 4 11 4
FR 1 LKTR 4 12 4
FR 1 LKTR 4 13 4
FR 1 LKTR 4 14 3
FR 1 LKTR 8 01A 18
FR 1 LKTR 8 5 4
FR 1 LKTR 8 6 4
FR 1 RNWH 1 3 12
FR 1 RNWH 1 4 14
FR 1 RNWH 1 7 8
FR 1 RNWH 1 8 5
FR 1 RNWH 3 8 14
FR 1 RNWH 3 18 12
FR 1 RNWH 7 3 6
FR 1 ARCH 2 13 4
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Location Date Structures Total Species  Site# Fish# Final Comments
INUG Aug-11 FR 1 ARCH 7 2 14
INUG Aug-11 FR 1 ARCH 7 15 2
INUG Aug-11 FR 1 ARCH 8 1 4
INUG Aug-11 FR 1 ARCH 14 7 3
INUG Aug-11 FR 1 ARGR 13 6 6
INUG Aug-11 FR 1 LKTR 1 2 24
INUG Aug-11 FR 1 LKTR 1 3 22
INUG Aug-11 FR 1 LKTR 1 4 27
INUG Aug-11 FR 1 LKTR 1 5 14
INUG Aug-11 FR 1 LKTR 1 6 16
INUG Aug-11 FR 1 LKTR 1 7 17
INUG Aug-11 FR 1 LKTR 2 1 8
INUG Aug-11 FR 1 LKTR 2 1 16
INUG Aug-11 FR 1 LKTR 2 2 16
INUG Aug-11 FR 1 LKTR 2 7 15
INUG Aug-11 FR 1 LKTR 2 9 14
INUG Aug-11 FR 1 LKTR 2 11 22
INUG Aug-11 FR 1 LKTR 2 12 17
INUG Aug-11 FR 1 LKTR 2 19 30+
INUG Aug-11 FR 1 LKTR 4 1 7
INUG Aug-11 FR 1 LKTR 4 2 20
INUG Aug-11 FR 1 LKTR 5 3 19
INUG Aug-11 FR 1 LKTR 5 4 9
INUG Aug-11 FR 1 LKTR 6 1 5
INUG Aug-11 FR 1 LKTR 7 4 15
INUG Aug-11 FR 1 LKTR 7 5 14
INUG Aug-11 FR 1 LKTR 7 7 17
INUG Aug-11 FR 1 LKTR 7 8 4
INUG Aug-11 FR 1 LKTR 7 11 12
INUG Aug-11 FR 1 LKTR 7 13 5
INUG Aug-11 FR 1 LKTR 8 1 15
INUG Aug-11 FR 1 LKTR 8 2 18
INUG Aug-11 FR 1 LKTR 8 3 13
INUG Aug-11 FR 1 LKTR 8 7 15
INUG Aug-11 FR 1 LKTR 9 1 6
INUG Aug-11 FR 1 LKTR 9 2 28
INUG Aug-11 FR 1 LKTR 9 3 19
INUG Aug-11 FR 1 LKTR 9 5 12
INUG Aug-11 FR 1 LKTR 10 1 27
INUG Aug-11 FR 1 LKTR 13 1 13
INUG Aug-11 FR 1 LKTR 13 3 17
INUG Aug-11 FR 1 LKTR 13 8 4
INUG Aug-11 FR 1 LKTR 13 11 14
INUG Aug-11 FR 1 LKTR 13 13 4
INUG Aug-11 FR 1 LKTR 13 15 3
INUG Aug-11 FR 1 LKTR 13 16 3
INUG Aug-11 FR 1 LKTR 14 6 8
INUG Aug-11 FR 1 LKTR 14 12 20
INUG Aug-11 FR 1 LKTR 14 17 14
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APPENDIX J

SUMMARY STATISTICS FOR OPPORTUNISTICALLY-
COLLECTED LETHAL PARAMETERS







Gonad Weight (g)** Egg Weight (g/400 eggs)**

Species Area n mean median SD SE min max n mean median SD SE min max
LKTR TPN O - - - - -- -- 0 - - - - - -

LKTR INUG 8 106.4 80.3 87.0 30.8 12.1 226.0 4 29.18 2932 495 2.47 2298 35.08
LKTR PDL 7 163.1 76.6 125.8 476 62.7 390.0 4 26.08 2893 10.39 5.20 11.26 35.19
RNWH* TPN 2 246 24.6 7.1 51 195 296 1 1.02 1.02 -- -- 1.02 1.02

RNWH* INUG 34 195 204 74 13 33 337 14 097 093 030 0.08 047 181

RNWH* PDL 6 26.7 26.8 13.1 5.3 10.3 488 4 086 088 0.07 0.04 0.76 0.92
ARCH* TPN O -- -- -- -- -- -- 0 -- -- -- -- -- --
ARCH* INUG O - - -- -- -- -- 0 - - - -- -- --
ARCH* PDL O -- -- -- -- -- -- 0 -- -- -- -- -- --
Fecundity (number of eggs)** Liver Weight (g)
Species Area n mean median SD SE min max n mean median SD SE min max
LKTR TPN O -- -- -- -- -- -- 0 -- -- -- -- -- --
LKTR INUG 4 2489 2424 450 225 2052 3057 43 15.37 11.44 16.35 249 0.45 68.46
LKTR PDL 4 3356 3230 797 399 2533 4433 31 10.98 2.33 16.62 2.99 0.22 68.74
RNWH* TPN 1 11608 11608 NA NA 11608 11608 1 820 8.20 -- -- 820 8.20
RNWH* INUG 14 9303 8239 3449 922 4590 18877 38 4.80 432 248 040 0.79 10.06
RNWH* PDL 4 10173 11263 4271 2136 4465 13700 7 6.52 5.93 347 131 1.19 11.82
ARCH* TPN O -- -- -- -- -- -- 0 -- -- -- -- -- --
ARCH* INUG O -- -- -- -- -- -- 2 131 131 1.20 0.85 0.46 2.15
ARCH* PDL O -- -- -- -- -- -- 5 201 202 0.18 0.08 1.79 222
Notes: n =sample size; SD = standard deviation; SE = standard error; min = minumum; max = maximum; -- = not applicable.

* = non-sentinel species.

** = mature fish only.



APPENDIX K

ZEAS BENTHIC INVERTEBRATE TAXONOMIC
IDENTIFICATION RAW DATA







TABLE 1: BENTHIC MACROINVERTEBRATES COLLECTED FROM NUNAVUT MINE LAKES - EEM (2011).

Project Number AE-11-01--EEM
Station INUG |PDL |TPN

Replicate AT 2A T 3A T 4A T 5A ] AT 2A T 3A T 4A T 5A ] AT 22A T 3A T 4A T 5A

ROUNDWORMS
P. Nemata - 2 1 - 1 - 2 - 1 - 1 - 1 - -

ANNELIDS
P. Annelida
WORMS
Cl. Oligochaeta
F. Tubificidae
Tasserkidrilus americanus - - - - - - - - - 2 1 - - - -
immatures with hair chaetae - - - - - - - - - - - 2 - - -
F. Lumbriculidae
Lumbriculus - 2 - 1 - - - - - 3 - 1 - - -

ARTHROPODS
P. Arthropoda
MITES
ClI. Arachnida
0. Acarina - - - 1 - 1 1 - 1 - 2 - - - -
SEED SHRIMPS
Cl. Ostracoda - - - - - - 2 - - - - - 1 - -

INSECTS
Cl. Insecta
CADDISFLIES
O. Trichoptera
F. Limnephilidae
Grensia praeterita - - - - - - - 1 - - - - - - -
TRUE FLIES
O. Diptera
MIDGES
F. Chironomidae
chironomid pupae - - 1 - - - - 2 - - - 1 - 1 1
S.F. Chironominae
Corynocera - - - - 1
Micropsectra - - - 2 -
Microtendipes - - - - 2
Paratanytarsus - - - - 2 - - - - - - - - - -
Stictochironomus - - 1 1
Tanytarsus - - 2 1 1
S.F. Diamesinae
Protanypus - - 2 - - - . - - - - - - - -
Pseudodiamesa - - - - - - - - - 1 - - - - -
S.F. Orthocladiinae
Heterotrissocladius - - - 1 1
Paracladius - - 1 - -
Psectrocladius 1 - - 1 - - 2 - 1 - - - - - 1
Zalutschia - - - - 1
indeterminate - - - - - - - - -
S.F. Prodiamesinae
Monodiamesa - - 3 - 1 - - - - - - - - - -
S.F. Tanypodinae
Ablabesmyia - - - 1
Procladius - 3 5 3 6 - 1 1 2 6 1 3 - 1 -
Thienemannimyia complex - - - - - - - - - - - - - - 1

MOLLUSCS
P. Mollusca
CLAMS
Cl. Bivalvia
F. Sphaeriidae
Cyclocalyx/Neopisidium - 9 10 11 4 1 3 10 7 1 15 14 5 2 -
Cyclocalyx - - 4 - - - - - - 5 - - - - -
Sphaerium nitidum - - - - 1 - - - - - - - - - -

TOTAL NUMBER OF ORGANISMS 1 16 30 22 21 2 26 29 14 21 28 21 8 4 3

TOTAL NUMBER OF TAXA*® 1 4 9 9 11 2 8 5 7 9 8 4 4 2 2

#Bold entries excluded from taxa count



APPENDIX L

BENTHIC INVERTEBRATE SUPPORTING TABLES:
FAMILY DENSITY, FAMILY PROPORTION, FAMILY
PRESENCE/ABSENCE MATRIX, RAW FAMILY DATA,
AND RAW LOWEST PRACTICAL LEVEL DATA







Family Density (#/m?)

F. Tubificidae F. Lumbriculidae O. Acarina F. Triopsidae F. Limnephilidae F. Chironomidae F. Sphaeriidae

INUG
1 14 14 0 0 0 174 116
2 0 58 14 0 0 304 406
3 0 43 29 0 0 377 522
4 0 72 29 72 0 797 812
5 0 43 14 0 0 464 261
Mean 2.9 46 17 14 0 423 423
SE 2.9 9.6 5.4 14 0 105 119
PDL
1 43 0 58 0 0 420 217
2 0 14 14 0 14 580 275
3 43 58 43 0 14 623 420
4 0 0 29 0 0 304 304
5 58 43 14 0 14 609 188
Mean 29 23 32 0 8.7 507 281
SE 12 12 8.5 0 3.5 62 40
TPN
1 14 14 29 0 0 377 464
2 58 14 0 0 0 391 391
3 0 0 14 0 0 159 87
4 0 0 29 0 0 290 217
5 0 0 0 0 14 130 72
Mean 14 5.8 14 0 2.9 270 246
SE 11 3.5 6.5 0 2.9 54 79




Family Proportion (%)

F. Tubificidae F. Lumbriculidae O. Acarina F. Triopsidae F. Limnephilidae F. Chironomidae F. Sphaeriidae

INUG

1 4.5 4.5 0 0 0 55 36
2 0 7.4 1.9 0 0 39 52
3 0 4.5 3.0 0 0 39 54
4 0 41 1.6 4.1 0 45 46
5 0 5.6 1.9 0 0 59 33
Mean 0.9 5.2 1.7 0.8 0 47 44
SE 0.9 0.6 0.5 0.8 0 4.2 4.1

PDL
1 5.9 0 7.8 0 0 57 29
2 0 1.6 1.6 0 1.6 65 31
3 3.6 4.8 3.6 0 1.2 52 35
4 0 0 4.5 0 0 48 48
5 6.2 4.7 1.6 0 1.6 66 20
Mean 3.1 2.2 3.8 0 0.9 57 33
SE 1.4 1.1 1.2 0 0 3.5 4.5

TPN
1 1.6 1.6 3.2 0 0 42 52
2 6.8 1.7 0 0 0 46 46
3 0 0 5.6 0 0 61 33
4 0 0 5.4 0 0 54 41
5 0 0 0 0 6.7 60 33
Mean 1.7 0.7 2.8 0 1 53 41
SE 1.3 04 1.2 0 1 3.8 3.6




Presence (+) / Absence (-) matrix of benthic invertebrate families for each replicate station.

Area ID INUG INUG INUG INUG INUG
Replicate ID 1 2 3 4 5
Depth (m) 6.9 6.8 7.6 8.5 9.2
# Subsamples/replicate 3 3 3 3 3
Mesh Size (um) 500 500 500 500 500
Collection Date 14-Aug-11 14-Aug-11 14-Aug-11 14-Aug-11 14-Aug-11
ANNELIDS (P. Annelida)
Cl. Oligochaeta (Worms)
F. Tubificidae - - - -
F. Lumbriculidae + + + +
ARTHROPODS (P. Arthropoda)
Cl. Arachnida
0. Acarina (Mites) - + + + +
Cl. Branchiopoda (Fairy shrimp)
O. Notostraca
F. Triopsidae - - - + -
INSECTS (Cl. Insecta)
O. Trichoptera (Caddisflies)
F. Limnephilidae - - - - -
O. Diptera (True flies)
F. Chironomidae (Midges) + + + + +
MOLLUSCS (P. Mollusca)
Cl. Bivalvia (Bivalves)
F. Sphaeriidae (Fingernail clams) + + + + +

Page 1/3



Presence (+) / Absence (-) matrix of benthic invertebrate families for each replicate station.

Area ID PDL PDL PDL PDL PDL
Replicate ID 1 2 3 4 5
Depth (m) 6.5 6.8 6.9 7.6 6.7
# Subsamples/replicate 3 3 3 3 3
Mesh Size (um) 500 500 500 500 500
Collection Date 13-Aug-11 13-Aug-11 13-Aug-11 13-Aug-11 13-Aug-11
ANNELIDS (P. Annelida)
Cl. Oligochaeta (Worms)
F. Tubificidae + - -
F. Lumbriculidae - + -
ARTHROPODS (P. Arthropoda)
Cl. Arachnida
0. Acarina (Mites) + + + + +
Cl. Branchiopoda (Fairy shrimp)
O. Notostraca
F. Triopsidae - - - - -
INSECTS (Cl. Insecta)
O. Trichoptera (Caddisflies)
F. Limnephilidae - + + - +
O. Diptera (True flies)
F. Chironomidae (Midges) + + + + +
MOLLUSCS (P. Mollusca)
Cl. Bivalvia (Bivalves)
F. Sphaeriidae (Fingernail clams) + + + + +
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Presence (+) / Absence (-) matrix of benthic invertebrate families for each replicate station.

Area D

Replicate ID

Depth (m)

# Subsamples/replicate
Mesh Size (um)
Collection Date

TPN
1
7.0
3
500
19-Aug-11

TPN
2
9.0
3
500
19-Aug-11

TPN
3
9.2
3
500
19-Aug-11

TPN
4
8.6
3
500
19-Aug-11

TPN
5
8.4
3
500
19-Aug-11

ANNELIDS (P. Annelida)
Cl. Oligochaeta (Worms)
F. Tubificidae
F. Lumbriculidae

ARTHROPODS (P. Arthropoda)
Cl. Arachnida
0. Acarina (Mites)
Cl. Branchiopoda (Fairy shrimp)
O. Notostraca
F. Triopsidae

INSECTS (Cl. Insecta)
O. Trichoptera (Caddisflies)
F. Limnephilidae
O. Diptera (True flies)
F. Chironomidae (Midges)

MOLLUSCS (P. Mollusca)
Cl. Bivalvia (Bivalves)
F. Sphaeriidae (Fingernail clams)
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Raw benthic invertebrate family data for each replicate station.

Area ID INUG INUG INUG INUG INUG
Replicate ID 1 2 3 4 5
Depth (m) 6.9 6.8 7.6 8.5 9.2
# Subsamples/replicate 3 3 3 3 3
Mesh Size (um) 500 500 500 500 500
Collection Date 14-Aug-11 14-Aug-11 14-Aug-11 14-Aug-11 14-Aug-11
ROUNDWORMS (P. Nemata)" 3 2 2 4
ANNELIDS (P. Annelida)
Cl. Oligochaeta (Worms)
F. Tubificidae 1
F. Lumbriculidae 1 4 3 5 3
ARTHROPODS (P. Arthropoda)
Cl. Arachnida
O. Acarina (Mites) 1 2 2 1
Cl. Ostracoda (Seed shrimp)* 2 1 3 5
Cl. Branchiopoda (Fairy shrimp)
O. Notostraca
F. Triopsidae 5
INSECTS (Cl. Insecta)
O. Trichoptera (Caddisflies)
F. Limnephilidae
O. Diptera (True flies)
F. Chironomidae (Midges) 12 21 26 55 32
MOLLUSCS (P. Mollusca)
Cl. Bivalvia (Bivalves)
F. Sphaeriidae (Fingernail clams) 8 28 36 56 18
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Raw benthic invertebrate family data for each replicate station.

Area ID PDL PDL PDL PDL PDL
Replicate ID 1 2 3 4 5
Depth (m) 6.5 6.8 6.9 7.6 6.7
# Subsamples/replicate 3 3 3 3 3
Mesh Size (um) 500 500 500 500 500
Collection Date 13-Aug-11 13-Aug-11 13-Aug-11 13-Aug-11 13-Aug-11
ROUNDWORMS (P. Nemata)" 1 2 2 2
ANNELIDS (P. Annelida)
Cl. Oligochaeta (Worms)
F. Tubificidae 3 3 4
F. Lumbriculidae 1 4 3
ARTHROPODS (P. Arthropoda)
Cl. Arachnida
O. Acarina (Mites) 4 1 3 2 1
Cl. Ostracoda (Seed shrimp)* 5 4
Cl. Branchiopoda (Fairy shrimp)
O. Notostraca
F. Triopsidae
INSECTS (Cl. Insecta)
O. Trichoptera (Caddisflies)
F. Limnephilidae 1 1 1
O. Diptera (True flies)
F. Chironomidae (Midges) 29 40 43 21 42
MOLLUSCS (P. Mollusca)
Cl. Bivalvia (Bivalves)
F. Sphaeriidae (Fingernail clams) 15 19 29 21 13
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Raw benthic invertebrate family data for each replicate station.

Area ID TPN TPN TPN TPN TPN
Replicate ID 1 2 3 4 5
Depth (m) 7.0 9.0 9.2 8.6 8.4

# Subsamples/replicate 3 3 3 3 3
Mesh Size (um) 500 500 500 500 500
Collection Date 19-Aug-11 19-Aug-11 19-Aug-11 19-Aug-11 19-Aug-11
ROUNDWORMS (P. Nemata) 4 2

ANNELIDS (P. Annelida)

Cl. Oligochaeta (Worms)
F. Tubificidae 1 4
F. Lumbriculidae 1 1

ARTHROPODS (P. Arthropoda)

Cl. Arachnida
O. Acarina (Mites) 2 1 2
Cl. Ostracoda (Seed shrimp)* 1 1 2 2 6

Cl. Branchiopoda (Fairy shrimp)
O. Notostraca
F. Triopsidae

INSECTS (Cl. Insecta)
O. Trichoptera (Caddisflies)

F. Limnephilidae 1
O. Diptera (True flies)
F. Chironomidae (Midges) 26 27 11 20 9

MOLLUSCS (P. Mollusca)
Cl. Bivalvia (Bivalves)
F. Sphaeriidae (Fingernail clams) 32 27 6 15 5
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Raw benthic invertebrate data identified to the lowest practical level.

Area ID
Replicate ID
Depth (m)

# Subsamples/replicate

Mesh Size (um)
Collection Date

INUG INUG
1 2
6.9 6.8
3 3
500 500
14-Aug-11 14-Aug-11

INUG

3

7.6

3

500
14-Aug-11

INUG

4

8.5

3

500
14-Aug-11

INUG

5

9.2

3

500
14-Aug-11

ROUNDWORMS (P. Nemata)®

ANNELIDS (P. Annelida)
Cl. Oligochaeta (Worms)

F. Tubificidae

Tasserkidrilus americanus
immatures with hair chaetae®

F. Lumbriculidae
Lumbriculus

ARTHROPODS (P. Arthropoda)

Cl. Arachnida
0. Acarina (Mites)

Cl. Ostracoda (Seed shrimp)1
Cl. Branchiopoda (Fairy shrimp)

O. Notostraca

F. Triopsidae
Lepidurus arcticus

INSECTS (Cl. Insecta)
O. Trichoptera (Caddisflies)

F. Limnephilidae
Grensia praeterita
O. Diptera (True flies)

F. Chironomidae (Midges)

chironomid pupae2
S.F. Chironominae
Corynocera
Micropsectra
Microtendipes
Paratanytarsus
Stictochironomus
Tanytarsus
S.F. Diamesinae
Protanypus
Pseudodiamesa
S.F. Orthocladiinae
Abiskomyia
Cricotopus
Heterotrissocladius
Hydrobaenus
Paracladius
Psectrocladius
Psectrocladius
Zalutschia
indeterminate’
S.F. Prodiamesinae
Monodiamesa
S.F. Tanypodinae
Ablabesmyia
Procladius

Thienemannimyia complex

MOLLUSCS (P. Mollusca)

Cl. Bivalvia (Bivalves)

F. Sphaeriidae (Fingernail clams)
Cyclocalyx/Neopisidium

Cyclocalyx
Cyclocalyx nitidium
Sphaerium nitidum

3

2

10

27

2
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Raw benthic invertebrate data identified to the lowest practical level.

Area ID

Replicate ID

Depth (m)

# Subsamples/replicate
Mesh Size (um)
Collection Date

PDL
1
6.5
3
500
13-Aug-11

PDL

2

6.8

3

500
13-Aug-11

PDL

3

6.9

3

500
13-Aug-11

PDL
4
7.6
3
500

13-Aug-11

PDL
5
6.7
3
500

13-Aug-11

ROUNDWORMS (P. Nemata)®

ANNELIDS (P. Annelida)
Cl. Oligochaeta (Worms)
F. Tubificidae
Tasserkidrilus americanus
immatures with hair chaetae®
F. Lumbriculidae
Lumbriculus

ARTHROPODS (P. Arthropoda)
Cl. Arachnida

0. Acarina (Mites)
Cl. Ostracoda (Seed shrimp)1
Cl. Branchiopoda (Fairy shrimp)

O. Notostraca

F. Triopsidae
Lepidurus arcticus

INSECTS (Cl. Insecta)
O. Trichoptera (Caddisflies)
F. Limnephilidae
Grensia praeterita
O. Diptera (True flies)
F. Chironomidae (Midges)
chironomid pupae2
S.F. Chironominae
Corynocera
Micropsectra
Microtendipes
Paratanytarsus
Stictochironomus
Tanytarsus
S.F. Diamesinae
Protanypus
Pseudodiamesa
S.F. Orthocladiinae
Abiskomyia
Cricotopus
Heterotrissocladius
Hydrobaenus
Paracladius
Psectrocladius
Psectrocladius
Zalutschia

indeterminate’
S.F. Prodiamesinae
Monodiamesa
S.F. Tanypodinae
Ablabesmyia

Procladius
Thienemannimyia complex

MOLLUSCS (P. Mollusca)
Cl. Bivalvia (Bivalves)

F. Sphaeriidae (Fingernail clams)
Cyclocalyx/Neopisidium
Cyclocalyx
Cyclocalyx nitidium
Sphaerium nitidum

1

15

13

2

21

16

31

29

2

21

2

17

13

10
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Raw benthic invertebrate data identified to the lowest practical level.

Area ID

Replicate ID

Depth (m)

# Subsamples/replicate
Mesh Size (um)
Collection Date

TPN
1
7.0
3
500
19-Aug-11

TPN

2

9.0

3

500
19-Aug-11

TPN
3
9.2
3
500
19-Aug-11

TPN
4
8.6
3
500

19-Aug-11

TPN
5
8.4
3
500
19-Aug-11

ROUNDWORMS (P. Nemata)®

ANNELIDS (P. Annelida)
Cl. Oligochaeta (Worms)
F. Tubificidae
Tasserkidrilus americanus
immatures with hair chaetae®
F. Lumbriculidae
Lumbriculus

ARTHROPODS (P. Arthropoda)
Cl. Arachnida

0. Acarina (Mites)
Cl. Ostracoda (Seed shrimp)1
Cl. Branchiopoda (Fairy shrimp)

O. Notostraca

F. Triopsidae
Lepidurus arcticus

INSECTS (Cl. Insecta)
O. Trichoptera (Caddisflies)
F. Limnephilidae
Grensia praeterita
O. Diptera (True flies)
F. Chironomidae (Midges)
chironomid pupae2
S.F. Chironominae
Corynocera
Micropsectra
Microtendipes
Paratanytarsus
Stictochironomus
Tanytarsus
S.F. Diamesinae
Protanypus
Pseudodiamesa
S.F. Orthocladiinae
Abiskomyia
Cricotopus
Heterotrissocladius
Hydrobaenus
Paracladius
Psectrocladius
Psectrocladius
Zalutschia

indeterminate’
S.F. Prodiamesinae
Monodiamesa
S.F. Tanypodinae
Ablabesmyia

Procladius
Thienemannimyia complex

MOLLUSCS (P. Mollusca)
Cl. Bivalvia (Bivalves)

F. Sphaeriidae (Fingernail clams)
Cyclocalyx/Neopisidium
Cyclocalyx
Cyclocalyx nitidium
Sphaerium nitidum

4

10

32

27

2

15
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