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Executive Summary

Environmental baseline studies were conducted by Rescan Environmental Services Ltd. (Rescan) on
behalf of Sabina Gold and Silver Corp. (Sabina) at the Back River Project in 2010. The Back River
property is located in the West Kitikmeot region of Nunavut.

The purpose of the 2010 environmental baseline program was to collect information to support future
design and permitting for the Project. The objective of the 2010 fish and fish habitat baseline work was
to characterize fish habitat and fish communities in selected lakes of the Project area. Fish
communities were characterized in terms of species richness, relative abundance (i.e., catch-per-unit-
effort), absolute abundance (only in Llama and Umwelt lakes which were surveyed by hydroacoustic
gear) and biological features (e.g., length, weight, condition and age).

Fish habitat was evaluated using hydroacoustic methods at Llama and Umwelt lakes. Hydroacoustics
was useful in assessing substrate in open water basins of lakes. Mixed hard substrates (e.g., cobble,
boulder, bedrock) were found to be the predominant substrate type, followed by fines (e.g., sand).
The majority of fine substrate was coated with periphyton. Fine substrate, such as sand or mud, was
most commonly found in the open water sections of lakes. Mixed hard substrates were associated with
near-shore locations.

The fish communities of Llama, Umwelt and Reference Lake B were assessed using gillnets and minnow
traps. Fish communities displayed very low species richness, typical of Arctic lakes. A total of four
species were identified in the Project area, including Arctic grayling, lake trout, round whitefish and
ninespine stickleback. Arctic grayling and lake trout represented the majority of fish captured.
Hydroacoustic gear was used to estimate fish absolute abundance at Llama and Umwelt lakes. The
total number of fish in each lake was estimated as 226 and 155, respectively. Due to limitations of the
hydroacoustics gear and survey timing, coupled with the shallow nature of Umwelt Lake, the fish
abundance and population estimates produced for Llama and Umwelt lakes are considered
conservative.

Aging analyses were conducted for Arctic grayling, lake trout and round whitefish. The ages of Arctic
grayling sampled from Umwelt Lake ranged from 2 to 9 years, with a mean age of 5 years. Lake trout
were the oldest fish sampled in the Project area, with ages ranging from 6 years to 26 years. Round
whitefish displayed a wide range of ages, with mean age ranging from 3 to 13 years among lakes.
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1. Introduction

The Back River Project (the Project) is an exploration gold project owned by Sabina Gold and Silver
Corporation (Sabina) located in the West Kitikmeot region of Nunavut. The Project consists of several
different properties, one of which is the Back River property (Figure 1-1). An exploration camp is
located near Goose Lake (Goose Lake Camp), and Sabina conducted a drilling program out of this camp
during 2010.

Several exploration targets exist in the Back River area, including the Goose deposit and the Llama
deposit. For 2010, select baseline studies were conducted in the areas that could be influenced by the
future development of the Llama deposit. Rescan Environmental Services Ltd. (Rescan) was contracted
by Sabina, to conduct the following baseline studies in 2010:

o Hydrology Baseline Program;

o Lake Bathymetry, Water and Sediment Baseline Program;
o Fish and Fish Habitat Baseline Program;

o Archaeological Survey Program; and

o Regional Wildlife Program.

In addition, Sabina continued to operate a meteorological station on site as well as collect data on
permafrost temperatures.

This report presents the results from the 2010 Fish and Fish Habitat Baseline Program. The primary
objective was to characterize fish habitat and fish communities in three lakes (Llama, Umwelt and
Reference B) in the Project area. Fish habitat was defined as those environmental components that are
required either directly or indirectly by fish to carry out their life processes, including spawning and
rearing areas, food production areas, migration routes and over-wintering areas. Fish communities
were defined in terms of total number and number-by-species at each sampling location, total catch-
per-unit-effort (CPUE) and species-specific CPUE for each type of assessment gear. Biological features
of fish, such as length, weight, condition and age, were also measured.

Hydroacoustic methods were used to estimate absolute fish abundance (with 95% confidence intervals),
estimate relative abundance for each fish species in the respective fish assemblage and describe
spatial distribution of fish in Llama and Umwelt lakes. Hydroacoustics was also used to describe
substrate spatial distribution and evaluate fish habitat in Llama and Umwelt lakes.

Three reference lake options (Reference option lakes A, B and C) were initially selected due to their
similar size to Llama and Umwelt lakes and due to their location. These lakes are located
approximately 10 km away from the Project area and geographically isolated from the Project (i.e.,
outside all Project area watersheds). Reference Lake B was selected from these lakes because it is fish-
bearing and the species assemblage was found to be typical of Arctic lakes. Reference Lake B will be
used for comparison with Llama, Umwelt and other Project area lakes for the aquatic and fish and fish
habitat programs.

SABINA GOLD & SILVER CORP. 1-1
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2. Materials and Methods

2.1 FISH HABITAT
2.1.1 Substrate Classification using Hydroacoustics and Underwater Video

2.1.1.1 Data Collection

Hydroacoustic methods were used to quantify fish habitat in Llama and Umwelt lakes in order to obtain
information on lake productive capacity and habitat quality for future fish habitat compensation
purposes. Hydroacoustics were used for habitat (substrate) classification (or bottom typing) at Llama
and Umwelt lakes on August 10 and 11, 2010, respectively (Table 2.1-1; Figure 2.1-1). Reference Lake
B was not surveyed using hydroacoustic methods because fish habitat at this lake will not be physically
altered due to future Project development.

Data were collected from a 4.3 m-long aluminum boat with a low-horsepower outboard motor
(Plate 2.1-1). The echo sounding system consisted of a dual-transducer, 430 kHz, 7° BioSonics DT-X digital
split-beam echo sounder linked to a Garmin model 17 differential GPS. The transducers were mounted on
a metal pole that was attached to the port side of the boat, with one transducer aimed downward (down-
looking) and the other aimed sideways (side-looking) perpendicular to the direction of travel, tilted
slightly downward. The down-looking transducer was aimed 1° to 3° sternward to aid in the identification
of bubbles. The side-looking transducer was tilted 5° down from horizontal to reduce echoes from the
lake surface as described by Yule (2000). The system was controlled by a laptop computer running Visual
Acquisition 6 software used to display electronic echograms for monitoring sounder performance during
data collection (Plate 2.1-2). Hydroacoustic data merged with geographic coordinates from the GPS were
logged to the computer hard drive. Other system specifications appear in Table 2.1-2. Only data from the
down-looking transducer was used for bottom typing.

Table 2.1-1. Lakes Assessed for Fish Habitat using Hydroacoustics, Back River Project, 2010

UTM Location
Lake Watershed Date Assessed Easting Northing
Llama Llama 10-Aug-2010 429000 7272000
Umwelt Llama 11-Aug-2010 429000 7270500

Sampling was performed by piloting the boat with the hydroacoustics system along parallel cross-lake
transects at an average speed of 1.5 m/s. A total of 10 transects were performed at Llama Lake, while
14 transects were performed at Umwelt Lake. Supplemental transects (either between or
perpendicular to original transects) were performed to capture additional data in key habitat areas.

Portions of these transects were also surveyed using underwater video to examine substrate types and
to verify hydroacoustic classification of bottom type at the same locations. Video recordings of each
lake bottom were conducted after the lake transects were completed. Underwater images were
collected with a Sea Drop camera recording directly to the laptop hard drive. The camera was
suspended from a cable held over the side of the boat with the lens aimed straight down approximately
50 to 100 cm above bottom. Video transects were performed at a boat speed of approximately 0.5 m/s.
Occasionally, the boat was stopped to obtain a clear, stationary image. Parallel lasers spaced 10 cm
apart were used as a reference for the distance that the camera was above bottom and as a scale for
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substrate size estimates. Time and boat positions (latitude and longitude), provided by a Garmin 17
differential GPS, were continuously recorded to the video image by way of a video overlay device.

Plate 2.1-1. Boat set-up used to conduct hydroacoustics surveys of Llama and
Umwelt lakes, Back River Project, 2010.

Plate 2.1-2. BioSonics hydroacoustics system used to classify substrate and
estimate fish populations, Umwelt Lake, Back River Project, 2010.

2-2 RESCAN ENVIRONMENTAL SERVICES LTD. (PROJ#0833-002-04/REV A.1) NOVEMBER 2010
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MATERIALS AND METHODS

Table 2.1-2. Hydroacoustic System Specifications for Surveys of Llama and Umwelt Lakes, Back

River Project, 2010

Project Phase

Category

Variable

Value

Data Collection

Transducers

Type

Sound frequency

Nominal beam angle

Depth of transducer face

Split-beam’

430 kHz down-looking
430 kHz side-looking
6.7°down-looking
6.5° side-looking
0.6 m

Settings (both transducers)

Pulse width
Transmit power level
Data collection threshold
Minimum data range?

Time varied threshold

0.4 msec
low (-10.3 dB)
-60 dB
0.75m
40 log R

Ping rate 8 pps/transducer
DGPS Type WAAS-differential®
Datum NAD83
Other Transecting speed 1.4-1.9 m/s
Data Analysis General Calibration offset -0.7 dB down-looking

Time varied gain
Minimum threshold*
Maximum threshold*

Beam pattern threshold

Beam full angle

Single target filters

Range processed?

-0.5 dB side-looking
40 log R
-65 dB
none
-6 dB
6.7° down-looking
6.5° side-looking
0.8-1.5@-6dB
0.75-20 m down-looking
0.75-20 m side-looking

Fish tracking, per fish

Minimum number of echoes

Maximum range change

Maximum ping gap

1 down-looking
2 side-looking
0.2m
1

" BioSonics DT-X split-beam digital echo sounder.

2 Range from transducer.

3 A WAAS satellite signal was received during sampling with typical nominal position accuracy 2 to 3 m.

4 Processing threshold after application of calibration offset.

2.1.1.2

Data Processing and Analysis

Substrate composition was determined from hydroacoustic data using the RoxAnn method (Chivers et. al.
1990), which was implemented through BioSonics Visual Bottom Typing (VBT) version 1.12 software
(Burczynski 2007). This method uses the ratio of first and second bottom echo energy levels to distinguish
bottom types. Energy from the first echo (E1) represents substrate roughness, while energy from the
second echo (E2) represents hardness. Scatter plots (not shown) of these variables are used to characterize

SABINA GOLD & SILVER CORP.
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substrate types through a form of cluster analysis. Because E1 and E2 can vary from ping to ping, even at a
single location with a homogeneous bottom type, VBT estimates bottom type by averaging values from
groups of contiguous pings (or reports). Additional processing settings are shown in Table 2.1-3.

Table 2.1-3. Visual Bottom Typing (VBT) Processing Settings used to Distinguish Bottom Types of
Llama and Umwelt Lakes, Back River Project, 2010

Item Setting
Data processing threshold -130 dB
TVG 30 logR
Bottom Sampling Windows

First bottom, first part 16 samples
First bottom, second part 48 samples

Second bottom

100 samples

Sediment layer 42 samples
Bottom Tracker Settings
Peak threshold -40 to -50 dB
(typically -45 dB)
Peak width 5 samples
Bottom detection threshold -60 dB
Above bottom blanking 1 samples
Alarm limit 8 samples
Tracking window 66 samples
Tracking domain 20 log R
Bottom typing method B4 (E1/FD)
Depth normalization yes
Pings per report 10

Energy filter

60%

The substrate classification scheme used for Llama and Umwelt lakes was developed using data from
reference transect sites (i.e., underwater video locations). Echograms from these transects were
examined with Echoview software to identify distinct bottom echo patterns that might represent
different types of substrate. Three main types were recognized: strong, moderate and weak second
bottom echo. One or more data segments representing each pattern were then chosen from reference
sites and processed in VBT.

Video recordings were analyzed in the field and the lab by playing them back on a computer using
Windows Media Player, and visually observing the substrate type and degree of aquatic plant coverage.
Substrate size classes followed the modified Wentworth scale for particle size: <2 mm = fines, 2 to 64 mm
= gravel, 64 to 256 mm = cobble, >256 mm = boulder (Orth 1983). Plant coverage was classed as sparse
(0 to 25% of the bottom covered), intermediate (25 to 50% covered), or extensive (75 to 100% covered). A
screen-capture that included sampling time and geo-coordinates was taken at the end of each segment.

The physical composition of these hydroacoustic categories (e.g., mud or rock) was mainly determined
by comparing them to the video classifications within several reference transect segments where video
indicated that the substrate type was uniform for some distance. A total of five hydroacoustic
categories were developed as shown in Table 2.1-4. Category 2 corresponds to a mix of rocky
substrates such as gravel, cobble, boulder and bedrock, occasionally interspersed with fines.
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Table 2.1-4. Hydroacoustic Substrate Categories Developed for Llama and Umwelt Lakes, Back
River Project, 2010

Hydroacoustic Substrate Category Description
1 Sand with periphyton
2 Mixed rock
3 Mud
4 Cobble/boulder
5 Sand without periphyton
0 No type

2.2 FISH COMMUNITY

2.2.1 Field Sample Collection and Processing

The fish communities of Llama, Umwelt and Reference lakes were sampled in August 2010. These lakes
were sampled using a combination of sinking and floating gillnets and minnow traps. Fishing effort with
gillnets and minnow traps was spread over the entirety of each lake to ensure that all habitat types
were sampled and to capture fish of different ages and species with varying habitat preferences. The
fish community studies were conducted for one of two purposes: 1) to estimate relative fish abundance
and species-specific population sizes in Llama and Umwelt lakes; and 2) to collect general fish
community data (i.e., community composition and fish biological data) at Reference Lake B for
baseline reporting.

Table 2.2-1 shows the lakes sampled in the Project area in 2010. Appendices 2.2-1 and 2.2-2 present
the set and retrieval times, and locations for gillnets and minnow traps, respectively. Figures 2.2-1 to

2.2-3 show the set locations of gillnets and minnow traps for each lake.

Table 2.2-1. Fish Community Sampling Locations, Back River Project, 2010

UTM Location Method
Location Watershed Easting Northing AC GN MT
Llama Lake Llama 429000 7272000
Umwelt Lake Llama 429000 7270500
Reference Lake B Reference 442000 7258500

Method codes: AC = hydroacoustics, GN = gillnet, MT = minnow trap.
Dashes indicate no data were collected.

Lakes were sampled using three forms of monofilament gillnet gangs. Standard RISC (floating and sinking
forms) gillnet gangs consisted of six panels, ranging from 25 to 89 mm stretched mesh. Each RISC gillnet
gang was tied in the following order: Panel 1 - 25 mm; Panel 2 - 76 mm; Panel 3 - 51 mm; Panel 4 -
89 mm; Panel 5 - 38 mm; and Panel 6 - 64 mm. Each panel measured 15.2 m long by 2.4 m deep for an
area of 36.48 m” and a total area of 218.88 m” per gang. A shorter, small mesh sinking gillnet was also
used to target juvenile or small-bodied fish at Llama and Umwelt lakes to augment hydroacoustic
assessments. This gillnet consisted of three panels of 19 mm stretched mesh. Each panel measured
15.2 m long by 2.4 m deep for an area of 36.48 m?, with a total area of 109.44 m?. All gillnets consisted
of a lead line at the bottom and a floating line at the top of the net. Sinking nets were designed to fish
at the bottom of the lake, while floating nets were designed to fish at the lake surface.
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Minnow traps consisted of two, 4 mm wire mesh cylinders that were locked together using a clip attached
to a rope and marker buoy. Each minnow trap was baited with a small amount of dry crab bait. Minnow
traps were then placed along the shore of lakes so that the trap was resting on the substrate.

Captured fish were identified to species, measured for fork length to the nearest 1 mm and weighed to
the nearest 1g. Fish were sampled for various structures (scales, fin rays and otoliths) used to
determine their age. Otoliths were only collected from incidental mortalities. Scales were collected
with a knife below the posterior margin of the dorsal fin on the left side of the fish. Two to three rays
of the left pelvic fin were collected with scissors or pliers (Plate 2.2-1). Aging structures were placed in
envelopes (Plate 2.2-2) labelled with the site, date, species and sample number.

Plate 2.2-1. Field sampling equipment used to collect fish biological samples,
Back River Project, 2010.

Plate 2.2-2. Envelopes used for the storage of fish aging structures, Back River
Project, 2010.
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Fish were released live back to their lake of residence unless they had already been killed by capture
or handling, in which case otoliths were removed and sex and sexual maturity were determined from
the size, colour and texture of the gonads. Stomachs were removed and dissected and observations of
general stomach contents were recorded.

All aging analysis of scales, fin rays and otoliths was performed by John Tost of North Shore
Environmental Services, Thunder Bay, Ontario. Age was estimated by counting the number of annuli (or
yearly rings) in each structure. Scales were attached to plastic fiches and annuli were counted with a
microfiche reader. The fin rays were air-dried and then mounted in a 50:50 epoxy medium.
Microsections were cut using a Beuler Isomet diamond saw and mounted on slides and annuli were
counted with a compound microscope. Otoliths were air-dried, cracked and passed over a flame to
increase the visibility of annuli. Otoliths were then mounted in Plasticine and immersed in oil for
better inspection using a compound microscope. When more than one structure was used for aging, the
one with the highest confidence in the annuli count was used.

2.2.2 Hydroacoustics

2.2.2.1 General

Mobile hydroacoustic surveys were conducted in August 2010 to describe fish population characteristics
of Llama and Umwelt lakes. Survey methods generally followed protocols for the sampling of fish
populations with hydroacoustics described in Thorne (1983), MacLennan and Simmonds (1992), Brandt
(1996) and Beauchamp et al. (2009).

2.2.2.2 Data Collection

In most situations, night is the preferred time for hydroacoustic sampling to determine fish abundance
(Thorne 1983); however, due to the remote location of the lakes all surveys were conducted during the
day. Wind and wave conditions were not ideal for hydroacoustic surveys during the day, thus data from
the side-looking transducer was not used in the population estimates.

Hydroacoustic sampling was conducted from a 4.3 m-long power boat travelling approximately 1.5 m/s
along the same transect lines used for bottom-typing. The echo sounding system consisted of the same
dual-transducer, 430 kHz, BioSonics DT-X split-beam echo sounder linked to a Garmin model 17
differential GPS. Full beam angles of the transducers (at the half power point) were 6.7° (down-
looking) and 6.5° (side-looking). Other system specifications are shown in Table 2.1-2. The sounder was
controlled by a laptop computer that displayed electronic echograms for monitoring system
performance during data collection. Hydroacoustic data merged with geo-coordinates from the GPS
were logged to the computer hard disk to await processing at a later date.

The transducers were mounted on a metal pole that was attached to the boats port side (Plate 2.1-1),
with one transducer aimed downward (down-looking) and the other aimed sideways (side-looking)
perpendicular to the boat’s direction of travel, tilted slightly downward. The down-looking transducer
was aimed 1° to 3° sternward to aid in the identification of bubbles. The side-looking transducer was
tilted 5° down from horizontal to reduce echoes from the lake surface as described by Yule (2000). The
side-looking transducer was necessary to obtain an adequate sampling volume in the many shallow
parts of the lakes and to minimize boat avoidance by fish, as recommended by Kubecka et al. (1994)
and Kubecka and Wittingerova (1998). During sampling, pings (sound transmissions) alternated between
transducers, giving a rate per transducer of ten pings per second. Because the lakes were relatively
shallow, all data were collected using a low transmit power setting (-10.3 dB) to avoid signal
saturation. Also, a pulse width of 0.4 m/s and a data collection threshold of -65 dB were used for all
sampling. Other settings used for data collection are shown in Table 2.1-2.
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Each lake was sampled using 10 to 14 transects spaced approximately 100 m apart, perpendicular to
the long axis of the lake using a systematic sampling design according to Cochran (1977). Transects
covered all parts of the lakes, including shallow bays and flats, although it was expected that data
from the shallowest areas would not be usable for fish abundance estimates. In the field, crews
sampled to a minimum bottom depth of approximately 1 m and to within a few metres of shore where
possible.

2.2.2.3 Data Processing and Analysis

Hydroacoustic data files were processed using Myriax Echoview software (version 4.9) to count fish,
measure target strength (TS, the hydroacoustic size of fish), and determine sampling volumes
according to standard split-beam trace counting and TS methods (Thorne 1983; MacLennan and
Simmonds 1992; Brandt 1996). The side-looking transducer represented the upper 5 m of the water
column, so, considering the transducer deployment depth (0.6 m), beam angle (6.5°), and downward
tilt (5°), data 2 to 20 m from the transducer were processed. From the down-looking transducer, data
from the 2 to 15 m range were processed.

Fish tracks were recognized on echograms by their shape, cohesiveness and TS. For down-looking data,
at least one echo with a TS > -65 dB was required for acceptance as a fish track. At least two echoes
with a minimum TS of -65 dB were required for acceptance as a side-looking fish track. Additionally,
only echoes within the main portion of the hydroacoustic beam (6.7° or 6.5°) were accepted. No
bubbles were observed during any of the surveys, so no correction for their presence was necessary.

The accuracy of hydroacoustic measurements was verified by BioSonics and field calibration tests. The
echo sounder was calibrated by BioSonics prior to the study, and in-situ TS measurements of a standard
sphere were made during the survey. Results of field tests were 0.7 dB greater than the expected value
(-39.5 dB) for the down-looking transducer and 0.5 dB greater than the expected value for the side-
looking transducer. Corrections for these deviations were applied during processing in Echoview.

Fish densities were summarized as fish/m? or fish/ha for population estimates and spatial analysis. For
each spatial cell of interest, fish/m?® was calculated as the total number of fish counted divided by the
volume sampled. The volume sampled in each spatial cell was calculated according to the wedge model
(Keiser and Mulligan 1984) using the hydroacoustic beam angle, distance transected and a correction
for bottom intrusion. The effective beam angle for each depth interval was modelled considering the
transducer half-power beam angle (6.7° down-looking, 6.5° side-looking), boat speed and ping rate,
and the sampling volume was adjusted accordingly at ranges where the effective beam angle was less
than the half-power angle. Under the conditions of the survey, the effective beam angle was never less
than 6.1° for the ranges used.

Each transect pass provided one replicate of each depth interval that it included (shallow transects did
not contain all intervals). For each spatial cell (depth interval x lake section), mean fish density was
expanded in proportion to total cell volume, and resulting abundance estimates were summed to
obtain a total population estimate for all species combined expressed as an areal density (fish/m? or
fish/ha) (Beauchamp et al. 2009). Variance and 95% confidence intervals of the population estimates
were calculated for a random sample (Cochran 1977).

Because hydroacoustics cannot differentiate fish species, gillnetting was conducted one day after the
hydroacoustic surveys to estimate species composition and other biological characteristics of the fish
community (e.g., age composition). The relative catches of each species (see Section 2.4) was used as
an estimate of its relative abundance for apportioning the hydroacoustic estimate. This method was
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only effective for fish large enough to be captured in the mesh sizes that were used (19 to 89 mm
stretched mesh), and it assumes equal selectivity for all sizes and species of fish that were present.

2.3  QUALITY ASSURANCE / QUALITY CONTROL

For all fish habitat and community surveys, data sheets and electronic hydroacoustic data files were
reviewed at the end of each field day to ensure data were complete and collected properly. Field
notes were transcribed onto electronic spreadsheets once in the office and all transcriptions were
checked visually against the field forms and any errors corrected. The data were also plotted to
identify any outliers that may have resulted from transcription errors that occurred in the field.

2.4 DATA ANALYSIS

The variables used to assess the fish community included: relative species abundance, length, weight,
condition and catch-per-unit-effort (CPUE). Data analysis and interpretation for these variables
followed Guy and Brown (2007). Several of these variables required calculation. A description of the
calculations undertaken is presented below.
The CPUE statistic is used as an estimate of relative abundance of fish (Hubert and Fabrizio 2007). A
key factor that allows comparison of CPUE data is the standardization (type of net, mesh size, etc.) of
sampling devices. The same nets, traps and amount of bait were used at all sites allowing comparisons
of CPUE data to be made.
For gillnets, CPUE was the number of fish caught per 100 m? of net per 1 hour.

CPUE = number of fish caught per net x [100/total net area (m?)] x [1/set time (h)]
For minnow traps, CPUE was calculated from the number of fish caught per trap per day.

CPUE = number of fish x [set time (h)/24 h (day)]

Condition and weight-length regressions are indicators of the relative health of fish. Condition factor
was based on the following formula from Ricker (1975):

Condition = weight (g) x 10°/length® (mm)
Weight was multiplied by 10° to avoid fractional values, and a weight-length exponent of exactly 3 was
assumed to apply to all species of fish. Weight-length relationships (Pope and Kruse 2007) were
calculated for fish species captured in significant numbers (e.g., greater than 8). Logarithmic
transformations were performed on the data prior to conducting the regression.
In(weight) = In(a) + b[In(length)]

Weight is in grams, a is a coefficient, b is the slope of the regression, and length is in mm.

Length-age relationships were described with the von Bertalanffy growth model (Isley and Grabowski
2007):

Le = L(1 - exp (-K(t - to)))
where L; = length at age (mm), L. = asymptotic length (mm) (i.e., length at infinite age), K = growth

rate (year') and to = age (years) at L = 0 mm. Where length and age data was limited for small and/or
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young fish, to was fixed at zero to force the x-intercept through the graph origin and create a more
realistic model of juvenile growth.

All statistics were conducted according to Zar (1984) using SYSTAT (2004). All linear regressions were
reported with the appropriate sample size (n), coefficient of determination (r?, the fraction of
variation in the independent parameter that was explained by the dependent parameter) and P value.
Only n and r* were reported for non-linear regressions. All r? for linear or non-linear regressions were
not adjusted for the degrees of freedom of the regression.
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3. Results and Discussion

3.1 FISH HABITAT

3.1.1 Llama Lake

Appendix 3.1-1 presents substrate data collected from hydroacoustics surveys of Llama Lake.
Figure 3.1-1 and Table 3.1-1 show the distribution of substrate. The predominant substrate category
found at Llama Lake was mixed rock (Plate 3.1-1), representing 57% of the overall bottom area. The
subdominant bottom type was sand with periphyton (Plate 3.1-2), which represented 35% of the overall
bottom type. Cobble/boulder (Plate 3.1-3) and sand without periphyton accounted for the remaining
percentage of substrate distribution. Mud was not found in Llama Lake. Sand with and without
periphyton were generally associated with the deep water sections of Llama Lake. Mixed hard
substrates, such as bedrock, cobble and boulder were associated with near-shore locations.

Table 3.1-1. Substrate Composition of Llama Lake Derived from Hydroacoustics and Underwater
Video, Back River Project, 2010

Lake Substrate Type Hydroacoustic Substrate Category Area (ha) Percent
Llama Sand with periphyton 1 12.74 35
Mixed rock 2 20.85 57
Cobble/Boulder 3 2.30
Mud 4 0
Sand without periphyton 5 0.70
Total 36.59 100

N 65°33,8961

Wi0E°32.8738

SEARYIEWER 08-10-10

Plate 3.1-1. ‘Mixed rock’ observed using underwater video at Llama Lake, Back
River Project, 2010.
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Wio

SEARY LEWUWER 08-10-10

Plate 3.1-2. ‘Sand with periphyton’ observed using underwater video at Llama
Lake, Back River Project, 2010.

N 65°33.8549 0 MPH

W108°32.5234 972 FT

SEHYIEWER 08-10-10

Plate 3.1-3. ‘Cobble/boulder’ observed using underwater video at Llama Lake,
Back River Project, 2010.
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Underwater video footage showed substrates ranging from fines (<2 mm) to boulders (>256 mm),
including some >1 m in diameter in Llama Lake. Video footage confirmed that fines predominated in
deeper parts of the lake (Figure 3.1-1). Rocky substrates (e.g., cobble, boulder) occurred near shore
and in deep water portions of Llama Lake. In many locations, rocky substrates were coated with silt or
periphyton or embedded with fines, especially in off-shore locations. Underwater video also showed
that gravel, cobble and boulders were often mixed together or occurred in patches. In many cases fine
sediment was interspersed with hard substrates.

3.1.2 Umwelt Lake

Appendix 3.1-2 presents substrate data collected from hydroacoustics surveys of Umwelt Lake. Figure
3.1-2 and Table 3.1-2 shows the distribution of substrate. As with Llama Lake, the predominant
substrate category found at Umwelt Lake was mixed rock, representing 67% of the overall bottom area.
The subdominant bottom type was sand with periphyton, accounting for 20% of the total bottom area.
Fines, such as sand without periphyton and mud (Plate 3.1-4), and cobble/boulder represented the
remainder of substrates in Umwelt Lake. Mixed hard substrates were generally associated with near-
shore locations, while sand was found in the open water section of Umwelt Lake.

Table 3.1-2. Substrate Composition of Umwelt Lake Derived from Hydroacoustics and Underwater
Video, Back River Project, 2010

Lake Substrate Type Hydroacoustic Substrate Category Area (ha) Percent
Umwelt Sand with periphyton 1 3.81 20
Mixed rock 2 13.04 67
Mud 3 0.81 4
Cobble/Boulder 4 0.89
Sand without periphyton 5 0.81 4
Total 19.36 100

N 65733,.9393

Wi06°32.86

SEAYVIEUWER 08-10-10

Plate 3.1-4. ‘Mud’ observed using underwater video at Umwelt Lake, Back
River Project, 2010.
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3.2 FISH COMMUNITY

3.2.1 Composition and CPUE

Biological data for fish sampled from lakes in the Project area are presented in Appendix 3.2-1.
The fish assemblages of Llama, Umwelt and Reference B lakes displayed very low diversity, typical of
Arctic lakes (Scott and Crossman 1973). Most lakes contained only two or three species, including:
Arctic grayling (Plate 3.2-1), lake trout (Plate 3.2-2), round whitefish (Plate 3.2-3) and ninespine
stickleback (Plate 3.2-4). Arctic grayling were only captured from Umwelt Lake.

Plate 3.2-1. Arctic grayling (Thymallus arcticus) captured by gillnetting from
Umwelt Lake, Back River Project, 2010.

Plate 3.2-2. Lake trout (Salvelinus namaycush) captured by gillnetting from
Reference Lake B, Back River Project, 2010.
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Plate 3.2-3. Round whitefish (Prosopium cylindraceum) captured by gillnetting
from Llama Lake, Back River Project, 2010.

Plate 3.2-4. Ninespine stickleback (Pungitius pungitius) captured by minnow
trapping from Umwelt Lake, Back River Project, 2010.
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A total of 62 fish were captured using gillnets from three lakes (Llama and Umwelt and Reference B) in
the Project area. Of this number, 27 (43%) were lake trout, 20 (32%) were Arctic grayling and 15 (24%)
were round whitefish. One ninespine stickleback was also observed in the stomach of a lake trout
captured using gillents at Llama Lake.

Table 3.2-1 summarizes the total number of gillnet sets, total catch and mean CPUE by species per
lake. The total number of RISC standard gillnets set per lake ranged from 2 at Llama to 7 at Reference
B Lake. All gillnet set locations are shown in Section 2.2.

Table 3.2-1. Summary of RISC Standard Gillnet Total Effort, Catch and CPUE, Back River Project,
2010

Number of ~ Total Effort Catch per Species Total  Mean Total
Lake Watershed Nets Set (hrs) ARGR LKTR RDWH [ Catch CPUE SE
Llama Llama 3 22.25 0 15 4 19 0.22 0.11
Umwelt Llama 2 39.17 20 0 6 26 0.30 0.21
Reference B Reference 7 7.12 0 12 5 17 1.19 0.32
Totals 12 68.54 20 27 15 62 0.80 0.23

Species codes: ARGR = Arctic grayling, LKTR = lake trout, RDWH = round whitefish, SE = standard error.

Figure 3.2-1 shows mean RISC standard gillnet CPUE for each fish species for all lakes assessed in the
Project area. Reference Lake B displayed the highest total CPUE for lake trout as well as for round
whitefish. Umwelt Lake had the highest catch of Arctic grayling.

Table 3.2-2 summarizes the total effort, total catch and CPUE for minnow traps used at lakes in the
Project area. Only one ninespine stickleback was captured from Umwelt Lake using minnow traps.

Table 3.2-2. Summary of Minnow Trap Effort, Catch and CPUE, Back River Project, 2010

Number of Total Catch per Species Total Mean Total
Lake Watershed Traps Set Effort NSSB Catch CPUE SE
Llama Llama 18 342.0 0 0 0 0
Umwelt Llama 17 340.0 1 1 0.003 0.0029
Reference B Reference 18 385.5 0 0 0 0
Totals 53 1,067.5 1 1 0.0009 0.0009

Species code: NSSB = ninespine stickleback, SE = standard error.
3.2.2 Hydroacoustics

3.2.2.1 Llama Lake

Appendix 3.2-2 shows fish track data collected during hydroacoustic surveys of Llama Lake. Table 3.2-3
shows the estimated absolute abundance of fish in Llama Lake. The total number of fish in Llama Lake
was estimated at 226 with 95% confidence limits ranging from 4 to 1,794. The relatively large 95%
confidence interval of this abundance estimate was attributed to the very low number of fish tracks
detected by the hydroacoustics gear. Due to the very low number of fish observations, geo-referenced
fish density data was unable to be mapped to illustrate the spatial distribution of fish in Llama Lake.
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Table 3.2-3. Fish Density and Estimate of Absolute Abundance (All Species Combined) Derived
from Hydroacoustics Data for Llama and Umwelt Lakes, Back River Project, 2010

Mean Fish Density Lake Area 95% CL
Lake (fish / ha) (m?) Total Number SD Lower Upper
Llama 0.02260 367,076 226 800 4 1,794
Umwelt 0.01550 202,158 155 362 5 864

SD = standard deviation of absolute abundance, CL = confidence limit.

The low number of fish tracks may be partially explained by the fact that surveys were conducted during
the day rather than night. During the day, fish tend to orient tight to the lake bottom, and therefore are
indistinguishable from the bottom echo envelope (Kubecka and Wittengerova 1998). Fish may also
exhibit active boat avoidance when surveys are conducted during daylight hours. As previously stated,
night is the ideal time for hydroacoustics surveys; however, due to the remoteness of Llama Lake and
other logistical restrictions, a night survey was not possible.

Table 3.2-4 shows the population estimates for lake trout and round whitefish in Llama Lake. The
species composition and proportions were derived from gillnet catches. Using these proportions, the
lake trout population of Llama Lake was estimated as 176, while the round whitefish population was
estimated as 50. Due to aforementioned limitations of the hydroacoustics survey, the fish abundance
and population estimates produced for Llama Lake are considered conservatively low.

Table 3.2-4. Relative Abundance and Population Estimate for Individual Fish Species Derived from
Gillnetting and Hydroacoustics Data for Llama and Umwelt Lakes, Back River Project, 2010

Percent Catch by Species Population Estimate by Species Total
Lake ARGR LKTR RDWH ARGR LKTR RDWH Number
Llama 0 78 22 0 176 50 226
Umwelt 77 0 23 119 0 36 155

Species codes: ARGR = Arctic grayling, LKTR = lake trout; RDWH = round whitefish

3.2.2.2 Umwelt Lake

Appendix 3.2-3 presents fish track data collected during hydroacoustic surveys of Umwelt Lake. The total
number of fish in Umwelt Lake was estimated at 155 with 95% confidence limits ranging from 5 to 864
(Table 3.2-3). The relatively large 95% confidence interval of this abundance estimate was attributed to
the very low number of fish tracks detected by the hydroacoustics gear. Due to the very low number of
fish observations, geo-referenced fish density data was unable to be mapped to illustrate the spatial
distribution of fish in Umwelt Lake.

The low number of fish tracks was attributed to the fact that Umwelt Lake is very shallow (mean depth
approximately 2 m). Hydroacoustics surveys using down-looking transducers are often not effective in
such shallow water due to an unfocused acoustic signal in the near-field zone, boat avoidance and the
small cross section of the acoustic beam (Beauchamp et al. 2009). In addition, the conditions during the
day-time survey of Umwelt Lake were less than ideal due to wind and wave activity. The use of a side-
looking transducer requires smooth water conditions (Thorne 1998). For this reason, fish track data
collected with the side-looking transducer was not usable. Thus, hydroacoustics was not an ideal method
to estimate fish abundance at Umwelt Lake.
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RESULTS AND DISCUSSION

Table 3.2-4 shows the population estimates for Arctic grayling and round whitefish in Umwelt Lake. The
species composition and proportions were derived from gillnet catches. Using these proportions, the
Arctic grayling population of Umwelt Lake was estimated as 119, while the round whitefish population
was estimated as 36. Due to aforementioned limitations of the hydroacoustics gear coupled with the
bathymetric features of Umwelt Lake, the fish abundance and population estimates produced are
considered conservative.

3.2.3 Biological Characteristics

3.2.3.1 Length, Weight and Condition

Length, weight and condition of fish captured in the Project area are summarized in Table 3.2-5.
Figures 3.2-2 to 3.2-4 show the length-frequency distributions for lake trout, round whitefish and Arctic
grayling sampled from lakes, respectively.

Table 3.2-5. Summary of Length, Weight and Condition Data for Sampled Fish, Back River Project,
2010

Length (mm) Weight (g) Condition (g/mm°)
Lake Watershed | Species | n  Range Mean SE| n Range Mean SE| n Range Mean SE
Llama Llama LKTR |14 97-724 363 11|14 11-3,625 772 68|14 0.91-1.93 1.12 0.02
RDWH | 4 290-404 371 144 292-809 648 60| 4 1.18-1.26 1.21 0.01
Umwelt Llama ARGR (20 134-354 261 3|20 25-478 238 6 (20 1.01-1.34 1.18 0.00

RDWH [ 6 220-295 258 5|6 93 - 325 195 14| 6 0.87-1.23 1.07 0.02
Reference B Reference LKTR |10 378-780 503 11|10 522-2,044 1,035 43|10 0.77-1.21 0.95 0.01
RDWH |5 373-404 391 3|5 597-785 701 16(5 1.13-1.19 1.17 0.01

Species codes: ARGR = Arctic grayling, LKTR = lake trout, RDWH = round whitefish
n = number, SE = standard error

Lake trout were the largest fish species with mean lengths ranging from 363 mm (Llama Lake) to
503 mm (Reference Lake B). The dominant size classes of lake trout at Reference Lake B were between
401 to 500 mm. The dominant size classes of lake trout from Llama Lake ranged from 201 to 400 mm.
Round whitefish were the second largest fish caught, with mean lengths ranging from 258 mm (Umwelt
Lake) to 371 mm (Reference Lake B). The dominant size classes in Llama and Reference lakes fell
between 381 to 420 mm, while the dominant size class at Umwelt Lake was much lower (201 to
240 mm). The mean length of Arctic grayling at Umwelt Lake was 261 mm and the dominant size class
was between 281 to 320 mm.

Lake trout was also the heaviest species. Lake trout mean weights ranged from 772 g (Llama Lake) to
1,035 g (Reference Lake B). Round whitefish mean weight ranged from 195 g (Umwelt Lake) to 701 g
(Reference Lake B). Arctic grayling mean weight in Umwelt Lake was 238 g.

Figure 3.2-5 shows weight-length regressions for all species for which more than eight individuals were
sampled from a lake. The weight-length regression of lake trout sampled from Llama Lake was highly
significant (P<0.001) and explained 98% of the variation in In(weight). Similarly, the regression for
Arctic grayling from Umwelt Lake was highly significant (P<0.001) and explained 99% of the variation in
In(weight). The weight-length regression for lake trout from Reference Lake B was also significant
(P<0.001) and explained 87% of the variation in In(weight).
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Fork length and weight were also used to calculate condition values for each fish species per lake.
Condition data are presented in Figure 3.2-6. Round whitefish showed the highest condition of the fish
species sampled. Round whitefish mean condition ranged from 1.07 g¢/mm® (Umwelt Lake) to
1.21 g¢/mm?® (Llama Lake). Lake trout condition ranged from 0.95 g/mm?® (Reference Lake B) to
1.12 g¢/mm?® (Llama Lake). Arctic grayling also displayed relatively high condition values in Umwelt Lake
(mean 1.18 g/mm°).

3.2.3.2 Age and Growth

Table 3.2-6 summarizes the age of fish species sampled in 2010. Arctic grayling, lake trout and round
whitefish were sampled for age structures. The mean age of lake trout ranged from 12 years at Llama
Lake to 16 years at Reference Lake B. The oldest lake trout was 26 years old, sampled from Llama
Lake. Round whitefish displayed a wide range of mean ages between the lakes sampled. The mean age
of round whitefish ranged from 3 years at Umwelt Lake to 13 years at Reference Lake B. Arctic grayling
from Umwelt Lake ranged from 2 to 9 years, with a mean age of 5 years.

Table 3.2-6. Summary of Age Data for Sampled Fish, Back River Project, 2010

Age (years)
Lake Watershed Species n Mean SE Min Max
Llama Llama LKTR 12 12 2.0 6 26
RDWH 4 10 1.8 4 12
Umwelt Llama ARGR 14 5 0.6 2 9
RDWH 5 3 0.4 2 4
Reference B Reference LKTR 8 16 1.4 8 22
RDWH 5 13 0.3 12 14

Species codes: ARGR = Arctic grayling, LKTR = lake trout, RDWH = round whitefish
n = number, SE = standard error, min = minimum, max = maximum

Figures 3.2-7 to 3.2-9 show age-frequency distributions for lake trout, round whitefish and Arctic
grayling, respectively. The age-frequency distributions for lake trout sampled from Llama and
Reference Lake B show dominant age classes ranging from 5 to 9 years and 15 to 19 years, respectively.
The age-frequency distributions for round whitefish sampled from Llama and Reference B lakes showed
dominant age classes of 10 to 14 years, while the dominant age class for round whitefish sampled from
Umwelt Lake was 0 to 4 years. The population of Arctic grayling sampled from Umwelt Lake is skewed
toward younger fish, with the dominant age classes split between 0 to 4 and 5 to 9 years.

Figures 3.2-10 and 3.2-11 show von Bertalanffy growth models for lake trout and Arctic grayling,
respectively. The von Bertalanffy growth models explained between 58 and 81% of the variation in
length-at-age for lake trout sampled from Reference B and Llama lakes, respectively. Lake trout
growth coefficients (K) varied from 0.100 year" (Llama Lake) to 0.193 year” (Reference Lake B). The
von Bertalanffy growth model for Arctic grayling sampled from Umwelt Lake explained 94% of the
variation in length-at-age, with a growth coefficient of 0.284 year'. von Bertalanffy growth models
were not developed for round whitefish due to the low sample sizes for each lake.
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4, Summary

4.1 FISH HABITAT

Habitat was evaluated using hydroacoustic methods at Llama and Umwelt lakes. Hydroacoustics was
useful in assessing substrate in open water basins of lakes. Mixed hard substrates (e.g., cobble,
boulder, bedrock) were found to be the predominant substrate type in lakes in the Project area,
followed by fines (e.g., sand). The majority of fine substrate was coated with periphyton. Fine
substrate such as sand or mud was most commonly found in the open water sections of lakes, while
mixed hard substrates were associated with near-shore locations.

4.2 FISH COMMUNITY

The fish communities of three lakes (Llama, Umwelt and Reference B) were assessed in 2010. Fish
communities were assessed using monofilament gillnets and minnow traps. A total of 15 gillnet sets
were conducted, equalling approximately 90 hours of gillnetting effort. Minnow traps were used to
assess the small-bodied fish community. A total of 53 minnow traps were deployed, which resulted in a
total of 1,068 hours of minnow trapping effort exerted in the Project area.

This fishing effort resulted in the capture and sampling of 63 fish from the three water bodies
surveyed. Fish communities of the Project area displayed very low species richness. A total of four
species were identified, including Arctic grayling, lake trout, round whitefish and ninespine
stickleback. Lake trout and Arctic grayling represented the majority of fish captured.

Hydroacoustic gear was used to estimate fish absolute abundance in Llama and Umwelt lakes. The total
number of fish in Llama Lake was estimated at 226 with the 95% confidence limits ranging from 4 to
1,794. The total number of fish in Umwelt Lake was estimated at 155 with 95% confidence limits
ranging from 5 to 864. Due to limitations of the hydroacoustics gear and survey timing, coupled with
the shallow nature of Umwelt Lake, the fish abundance and population estimates produced for Llama
and Umwelt lakes are considered conservative.

Aging analyses were conducted for Arctic grayling, lake trout and round whitefish. The ages of Arctic
grayling sampled from Umwelt Lake ranged from 2 to 9 years, with a mean age of 5 years. Lake trout
were the oldest fish sampled in the Project area, with ages ranging from 6 years to 26 years. Round
whitefish displayed a wide range of ages, with mean age ranging from 3 to 13 years between lakes.
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Appendix 2.2-1. Set Times, Retrieval Times and Locations for Gillnets, Back River Project, 2010

Net Net Set Retrieval UTM 1 UTM 2 Catch per Species
Water Body Number Type Time Date Time Date Easting  Northing | Easting  Northing ARGR LKTR RDWH Total
Reference B 1 SGN 11:26  10-Aug-10 | 12:20 10-Aug-10 | 441826 7258851 441900 7258770 0 2 0 2
Reference B 2 SGN 12:30 10-Aug-10 | 13:26  10-Aug-10 | 441938 7258526 442000 7256423 0 2 1 3
Reference B 3 SGN 13:50 10-Aug-10 | 14:40 10-Aug-10 | 442000 7258401 441953 7258291 0 2 0 2
Reference B 4 FGN 14:40 10-Aug-10 | 16:40 10-Aug-10 | 441922 7258656 441869 7258533 0 1 0 1
Reference B 5 SGN 15:00 10-Aug-10 | 15:47 10-Aug-10 | 442007 7258430 | 441884 7258431 0 1 4 5
Reference B 6 SGN 16:00 10-Aug-10 | 16:55 10-Aug-10 | 442020 7258464 441955 7258352 0 2 0 2
Reference B 7 SGN 9:30  11-Aug-10 | 10:15 11-Aug-10 | 441880 7258866 441812 7258787 0 1 0 1
Llama 1 FGN 13:50 11-Aug-10 | 15:30 11-Aug-10 | 428685 7272025 428628 7272132 0 0 0 0
Llama 2 SMGN 14:20 11-Aug-10 | 15:50 11-Aug-10 | 428697 7272529 428231 7272454 0 0 0 0
Llama 3 SGN 15:20 11-Aug-10 | 16:50 11-Aug-10 | 428586 7272012 428467 7272070 0 1 0 1
Llama 4 FGN 15:40 11-Aug-10 | 9:45  12-Aug-10 | 428708 7272216 428809 7272160 0 11 4 15
Llama 5 SMGN 16:00 11-Aug-10 | 9:15  12-Aug-10 | 428655 7272330 | 428580 7272329 0 4 0 4
Umwelt 1 SMGN 13:15 12-Aug-10 | 16:20 12-Aug-10 | 428850 7271112 428833 7271045 0 0 0 0
Umwelt 2 FGN 13:30 12-Aug-10 | 9:45  13-Aug-10 | 428945 7270892 428939 7270986 4 0 0 4
Umwelt 3 SGN 14:20 12-Aug-10 | 9:15  13-Aug-10 | 428870 7270982 428892 7271091 16 0 6 22

Species codes: ARGR = Arctic grayling, LKTR = lake trout, RDWH = round whitefish
SGN = RISC standard sinking gillnet, FGN = RISC standard floating gillnet, SMGN = 19 mm mesh, 3-panel sinking gillnet

Sex: F=female, M=male, U=unknown; Maturity: M=mature, IM=immature

Dashes (-) indicate data not collected
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Appendix 2.2-2. Set Times, Retrieval Times and Locations for Minnow Traps, Back River Project, 2010

Set Set Retrieval UTM 1 Catch per
Water Body Number Time Date Time Date Easting Northing Species
Reference B 1 11:36 10-Aug-10 9:13 10-Aug-10 441855 7258400 No catch
Reference B 2 11:40 10-Aug-10 9:15 10-Aug-10 441914 7258300 No catch
Reference B 3 11:45 10-Aug-10 9:15 10-Aug-10 442021 7258256 No catch
Reference B 4 11:47 10-Aug-10 9:15 10-Aug-10 442160 7258360 No catch
Reference B 5 11:49 10-Aug-10 9:15 10-Aug-10 442202 7258381 No catch
Reference B 6 11:50 10-Aug-10 9:15 10-Aug-10 442183 7258478 No catch
Reference B 7 11:52 10-Aug-10 9:15 10-Aug-10 442188 7258528 No catch
Reference B 8 11:53 10-Aug-10 9:15 10-Aug-10 442214 7258459 No catch
Reference B 9 11:54 10-Aug-10 9:15 10-Aug-10 442239 7258577 No catch
Reference B 10 11:55 10-Aug-10 9:15 10-Aug-10 442264 7258600 No catch
Reference B 11 11:56 10-Aug-10 9:15 10-Aug-10 442270 7258618 No catch
Reference B 12 11:59 10-Aug-10 9:15 10-Aug-10 442248 7258669 No catch
Reference B 13 12:02 10-Aug-10 9:15 10-Aug-10 442218 7258693 No catch
Reference B 14 12:10 10-Aug-10 9:25 10-Aug-10 441726 7259218 No catch
Reference B 15 12:11 10-Aug-10 9:25 10-Aug-10 441711 7259219 No catch
Reference B 16 12:12 10-Aug-10 9:25 10-Aug-10 441709 7259211 No catch
Reference B 17 12:15 10-Aug-10 9:25 10-Aug-10 441710 7259198 No catch
Reference B 18 12:16 10-Aug-10 9:25 10-Aug-10 441703 7259176 No catch
Llama 1 16:01 11-Aug-10 11:00 11-Aug-10 428554 7272316 No catch
Llama 2 16:01 11-Aug-10 11:00 11-Aug-10 428564 7272257 No catch
Llama 3 16:01 11-Aug-10 11:00 11-Aug-10 428546 7272210 No catch
Llama 4 16:01 11-Aug-10 11:00 11-Aug-10 428488 7272184 No catch
Llama 5 16:01 11-Aug-10 11:00 11-Aug-10 428446 7272180 No catch
Llama 6 16:01 11-Aug-10 11:00 11-Aug-10 428391 7272124 No catch
Llama 7 16:01 11-Aug-10 11:00 11-Aug-10 428419 7272074 No catch
Llama 8 16:01 11-Aug-10 11:00 11-Aug-10 428458 7271991 No catch
Llama 9 16:01 11-Aug-10 11:00 11-Aug-10 428518 7271956 No catch
Llama 10 16:01 11-Aug-10 11:00 11-Aug-10 428570 7271901 No catch
Llama 11 16:01 11-Aug-10 11:00 11-Aug-10 428731 7271863 No catch
Llama 12 16:01 11-Aug-10 11:00 11-Aug-10 428836 7272036 No catch
Llama 13 16:01 11-Aug-10 11:00 11-Aug-10 428858 7272165 No catch
Llama 14 16:01 11-Aug-10 11:00 11-Aug-10 428837 7272347 No catch
Llama 15 16:01 11-Aug-10 11:00 11-Aug-10 428735 7272590 No catch
Llama 16 16:01 11-Aug-10 11:00 11-Aug-10 428679 7272699 No catch
Llama 17 16:01 11-Aug-10 11:00 11-Aug-10 428576 7272768 No catch
Llama 18 16:01 11-Aug-10 11:00 11-Aug-10 428561 7272761 No catch
Umwelt 1 13:00 12-Aug-10 9:00 12-Aug-10 428991 7270971 No catch
Umwelt 2 13:00 12-Aug-10 9:00 12-Aug-10 428949 7271044 No catch
Umwelt 3 13:00 12-Aug-10 9:00 12-Aug-10 428860 7271115 No catch
Umwelt 4 13:00 12-Aug-10 9:00 12-Aug-10 428814 7271184 No catch
Umwelt 5 13:00 12-Aug-10 9:00 12-Aug-10 428746 7271254 No catch
Umwelt 6 13:00 12-Aug-10 9:00 12-Aug-10 428646 7271331 No catch
Umwelt 7 13:00 12-Aug-10 9:00 12-Aug-10 428553 7271359 1 NSSB
Umwelt 8 13:00 12-Aug-10 9:00 12-Aug-10 428574 7271306 No catch
Umwelt 9 13:00 12-Aug-10 9:00 12-Aug-10 428744 7271077 No catch
Umwelt 10 13:00 12-Aug-10 9:00 12-Aug-10 428797 7271008 No catch
Umwelt 11 13:00 12-Aug-10 9:00 12-Aug-10 428869 7270930 No catch
Umwelt 12 13:00 12-Aug-10 9:00 12-Aug-10 428918 7270878 No catch
Umwelt 13 13:00 12-Aug-10 9:00 12-Aug-10 428953 7270837 No catch
Umwelt 14 13:00 12-Aug-10 9:00 12-Aug-10 428025 7270792 No catch
Umwelt 15 13:00 12-Aug-10 9:00 12-Aug-10 428022 7270730 No catch
Umwelt 16 13:00 12-Aug-10 9:00 12-Aug-10 428664 7270729 No catch
Umwelt 17 13:40 12-Aug-10 9:00 12-Aug-10 429029 7270884 No catch

Species codes: NSSB = ninespine stickleback
Dashes (-) indicate data not collected
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Appendix 3.1-1. Substrate Data Collected from Hydroacoustic Surveys of Llama Lake, Back River Project, 2010

Date Latitude Longitude Depth (m) Type
8/10/2010 65.56608 -106.5465567 7.03 2
8/10/2010 65.5684283 -106.5484317 3.52 1
8/10/2010 65.5650917 -106.5478933 1.71 2
8/10/2010 65.56313 -106.5506467 2.21 5
8/10/2010 65.5641933 -106.5405217 1.35 2
8/10/2010 65.56168 -106.5475417 2.22 2
8/10/2010 65.5650667 -106.54784 5.32 5
8/10/2010 65.5616933 -106.5449233 1.03 2
8/10/2010 65.5660917 -106.5465583 7.05 4
8/10/2010 65.5684367 -106.5484467 3.35 5
8/10/2010 65.56509 -106.54788 2.05 4
8/10/2010 65.5631317 -106.550625 2.24 1
8/10/2010 65.564185 -106.5405283 1.18 2
8/10/2010 65.56168 -106.547515 2.22 2
8/10/2010 65.5650667 -106.54784 5.25 2
8/10/2010 65.5617067 -106.5449233 1.03 2
8/10/2010 65.5661017 -106.5465617 7.12 2
8/10/2010 65.5684433 -106.5484617 3.28 1
8/10/2010 65.5650883 -106.547865 2.19 2
8/10/2010 65.5631317 -106.5506033 2.28 1
8/10/2010 65.5641767 -106.5405383 1.11 4
8/10/2010 65.56168 -106.5474883 2.28 2
8/10/2010 65.5650767 -106.547835 5.32 4
8/10/2010 65.56172 -106.5449233 1.08 2
8/10/2010 65.5661117 -106.5465633 7.17 2
8/10/2010 65.5684517 -106.5484767 3.13 1
8/10/2010 65.5650883 -106.54785 3.2 4
8/10/2010 65.5631333 -106.5505817 2.31 1
8/10/2010 65.5641717 -106.5405517 1.04 2
8/10/2010 65.5616833 -106.5474633 2.28 2
8/10/2010 65.5650767 -106.547835 5.32 5
8/10/2010 65.5617333 -106.544925 1.2 2
8/10/2010 65.5661217 -106.5465667 7.25 2
8/10/2010 65.5684583 -106.5484933 2.79 5
8/10/2010 65.56509 -106.5478317 3.52 2
8/10/2010 65.5631367 -106.5505583 2.38 1
8/10/2010 65.5641667 -106.5405683 1.03 2
8/10/2010 65.5616867 -106.5474367 2.28 2
8/10/2010 65.5650883 -106.5478317 5.42 5
8/10/2010 65.5617467 -106.5449267 1.2 2
8/10/2010 65.5661317 -106.54657 7.31 2
8/10/2010 65.568465 -106.5485083 2.7 5
8/10/2010 65.5661167 -106.5484833 1.27 2
8/10/2010 65.5650917 -106.547815 3.83 2
8/10/2010 65.56314 -106.550535 2.41 1
8/10/2010 65.5641617 -106.5405867 1.13 4
8/10/2010 65.56169 -106.54741 2.29 2
8/10/2010 65.5650883 -106.5478317 5.53 5
8/10/2010 65.5617617 -106.5449267 1.2 2
8/10/2010 65.5661433 -106.546575 7.34 2
8/10/2010 65.5684717 -106.548525 2.57 5
8/10/2010 65.5661133 -106.5484667 1.59 2
8/10/2010 65.565095 -106.5477967 4.4 4
8/10/2010 65.563145 -106.5505117 2.38 1
8/10/2010 65.5641583 -106.5406067 1.04 2

Hydroacoustic substrate categories: 1 = sand with periphton, 2 = mixed rock, 3 = mud, 4 = cobble/boulder, 5 = sand without periphyton, 0 = no type

Page 1 of 61




Appendix 3.1-1. Substrate Data Collected from Hydroacoustic Surveys of Llama Lake, Back River Project, 2010

Date Latitude Longitude Depth (m) Type
8/10/2010 65.561695 -106.547385 2.29 2
8/10/2010 65.5650983 -106.5478283 5.63 5
8/10/2010 65.561775 -106.5449267 1.16 2
8/10/2010 65.5661533 -106.5465783 7.39 2
8/10/2010 65.5684783 -106.5485417 2.51 5
8/10/2010 65.56611 -106.5484483 1.95 2
8/10/2010 65.5650983 -106.5477783 4.59 2
8/10/2010 65.56315 -106.5504867 2.4 1
8/10/2010 65.5617 -106.5473583 2.31 2
8/10/2010 65.5650983 -106.5478283 5.68 5
8/10/2010 65.5617883 -106.5449283 1.27 4
8/10/2010 65.566165 -106.5465833 7.44 2
8/10/2010 65.568485 -106.5485583 2.36 2
8/10/2010 65.5661083 -106.5484283 2.07 4
8/10/2010 65.5651033 -106.54776 5.51 4
8/10/2010 65.5631533 -106.5504633 2.38 1
8/10/2010 65.5641533 -106.54065 1.09 2
8/10/2010 65.561705 -106.54733 2.33 5
8/10/2010 65.5650983 -106.5478283 5.61 5
8/10/2010 65.5618017 -106.5449283 1.27 0
8/10/2010 65.5661767 -106.5465867 7.39 2
8/10/2010 65.5684917 -106.548575 2.24 0
8/10/2010 65.566105 -106.54841 2.81 4
8/10/2010 65.5651067 -106.54774 5.35 2
8/10/2010 65.5631583 -106.5504383 2.36 1
8/10/2010 65.56415 -106.5406717 1.08 2
8/10/2010 65.56171 -106.5473017 2.33 5
8/10/2010 65.5651083 -106.5478283 5.71 5
8/10/2010 65.561815 -106.5449283 1.28 2
8/10/2010 65.5661867 -106.54659 7.51 2
8/10/2010 65.5684983 -106.5485933 2.04 2
8/10/2010 65.567665 -106.5443267 1.11 2
8/10/2010 65.5661033 -106.5483917 3.1 2
8/10/2010 65.5651117 -106.54772 5.94 4
8/10/2010 65.563165 -106.5504133 2.34 1
8/10/2010 65.561715 -106.5472733 2.34 2
8/10/2010 65.5651083 -106.5478283 5.94 5
8/10/2010 65.56183 -106.54493 1.27 2
8/10/2010 65.5661983 -106.5465933 7.58 2
8/10/2010 65.5685033 -106.5486117 1.75 2
8/10/2010 65.56766 -106.5443433 1.47 2
8/10/2010 65.5661033 -106.5483717 3.83 2
8/10/2010 65.565115 -106.5476983 6.12 4
8/10/2010 65.56317 -106.5503883 2.31 1
8/10/2010 65.5641433 -106.5407167 1.13 0
8/10/2010 65.5617217 -106.5472467 2.34 2
8/10/2010 65.5651083 -106.5478283 5.83 5
8/10/2010 65.5618433 -106.5449317 1.3 0
8/10/2010 65.5662083 -106.5465983 7.63 2
8/10/2010 65.5676567 -106.54436 1.86 2
8/10/2010 65.5661017 -106.54835 4.76 4
8/10/2010 65.5651183 -106.5476783 6.54 4
8/10/2010 65.5631767 -106.5503633 2.31 1
8/10/2010 65.56414 -106.54074 1.18 2
8/10/2010 65.5617267 -106.5472183 2.36 5

Hydroacoustic substrate categories: 1 = sand with periphton, 2 = mixed rock, 3 = mud, 4 = cobble/boulder, 5 = sand without periphyton, 0 = no type
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Appendix 3.1-1. Substrate Data Collected from Hydroacoustic Surveys of Llama Lake, Back River Project, 2010

Date Latitude Longitude Depth (m) Type
8/10/2010 65.5651083 -106.5478283 5.99 4
8/10/2010 65.5618567 -106.5449333 1.32 2
8/10/2010 65.56622 -106.5466017 7.65 2
8/10/2010 65.5676533 -106.5443783 2.26 4
8/10/2010 65.5661017 -106.5483283 5.15 4
8/10/2010 65.5659883 -106.54259 1.04 2
8/10/2010 65.5651233 -106.5476583 6.59 2
8/10/2010 65.5631817 -106.5503367 2.31 1
8/10/2010 65.5641383 -106.5407617 1.16 2
8/10/2010 65.5617333 -106.54719 2.36 2
8/10/2010 65.5651083 -106.5478283 6.01 0
8/10/2010 65.56187 -106.5449333 1.4 2
8/10/2010 65.56623 -106.5466067 7.66 2
8/10/2010 65.5676517 -106.544395 2.67 4
8/10/2010 65.5661017 -106.5483083 5.8 2
8/10/2010 65.56599 -106.5426117 1.44 0
8/10/2010 65.5651283 -106.5476383 6.76 4
8/10/2010 65.5631867 -106.5503117 2.29 1
8/10/2010 65.564135 -106.540785 1.16 0
8/10/2010 65.5617383 -106.5471617 2.36 2
8/10/2010 65.5651083 -106.5478283 5.9 2
8/10/2010 65.5618833 -106.544935 1.4 0
8/10/2010 65.56624 -106.54661 7.68 2
8/10/2010 65.5676517 -106.5444117 3.18 2
8/10/2010 65.5661017 -106.5482867 5.85 2
8/10/2010 65.56599 -106.5426117 2.24 4
8/10/2010 65.5651333 -106.5476183 6.79 2
8/10/2010 65.5631917 -106.5502867 2.28 1
8/10/2010 65.56413 -106.5408083 1.16 2
8/10/2010 65.561745 -106.5471333 2.4 2
8/10/2010 65.5651083 -106.5478283 6.01 5
8/10/2010 65.5618967 -106.544935 1.35 2
8/10/2010 65.5662517 -106.5466133 7.68 2
8/10/2010 65.56765 -106.54443 3.46 2
8/10/2010 65.5661033 -106.5482633 6.64 2
8/10/2010 65.5659933 -106.5426533 2.38 2
8/10/2010 65.5651383 -106.5475967 6.86 4
8/10/2010 65.5631983 -106.5502617 2.26 1
8/10/2010 65.5641267 -106.5408317 1.15 2
8/10/2010 65.56175 -106.547105 2.38 5
8/10/2010 65.5651083 -106.5478283 6.12 2
8/10/2010 65.56191 -106.5449367 1.39 2
8/10/2010 65.5662617 -106.5466167 7.66 2
8/10/2010 65.56765 -106.5444483 3.61 2
8/10/2010 65.566105 -106.54824 7.05 2
8/10/2010 65.565995 -106.542675 3.01 2
8/10/2010 65.5651417 -106.547575 6.89 4
8/10/2010 65.5632033 -106.5502367 2.24 1
8/10/2010 65.5641217 -106.540855 1.18 4
8/10/2010 65.561755 -106.5470783 2.4 5
8/10/2010 65.5651083 -106.5478283 6.16 5
8/10/2010 65.5619233 -106.5449367 1.39 0
8/10/2010 65.5662717 -106.54662 7.65 2
8/10/2010 65.56765 -106.5444667 3.63 2
8/10/2010 65.566105 -106.54824 7.2 2

Hydroacoustic substrate categories: 1 = sand with periphton, 2 = mixed rock, 3 = mud, 4 = cobble/boulder, 5 = sand without periphyton, 0 = no type
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Appendix 3.1-1. Substrate Data Collected from Hydroacoustic Surveys of Llama Lake, Back River Project, 2010

Date Latitude Longitude Depth (m) Type
8/10/2010 65.565995 -106.5426967 3.15 2
8/10/2010 65.5651467 -106.5475533 7.01 4
8/10/2010 65.5632083 -106.5502117 2.19 1
8/10/2010 65.56412 -106.5408767 1.25 2
8/10/2010 65.56176 -106.5470517 2.4 2
8/10/2010 65.5651083 -106.5478283 6.11 5
8/10/2010 65.5619367 -106.5449383 1.44 2
8/10/2010 65.5662833 -106.5466233 7.54 2
8/10/2010 65.5676517 -106.5444867 3.66 2
8/10/2010 65.5661067 -106.548195 7.78 2
8/10/2010 65.5659967 -106.5427183 3.13 2
8/10/2010 65.5651533 -106.5475333 7 4
8/10/2010 65.5632133 -106.5501867 2.17 1
8/10/2010 65.5641167 -106.5409017 1.27 4
8/10/2010 65.561765 -106.547025 2.41 1
8/10/2010 65.5651083 -106.5478283 6.12 4
8/10/2010 65.56195 -106.54494 1.47 4
8/10/2010 65.5662933 -106.5466267 7.6 2
8/10/2010 65.5676533 -106.5445067 3.64 2
8/10/2010 65.5661067 -106.5481717 7.78 2
8/10/2010 65.566 -106.5427383 3.17 2
8/10/2010 65.5651583 -106.5475133 7.07 4
8/10/2010 65.56322 -106.5501617 2.14 1
8/10/2010 65.564115 -106.540925 1.3 0
8/10/2010 65.5617717 -106.5469983 2.4 1
8/10/2010 65.5651083 -106.5478283 6.09 5
8/10/2010 65.5619633 -106.5449433 1.49 2
8/10/2010 65.566305 -106.54663 7.54 2
8/10/2010 65.5676533 -106.5445267 3.75 2
8/10/2010 65.5661083 -106.54815 8.42 4
8/10/2010 65.5660017 -106.54276 3.17 2
8/10/2010 65.565165 -106.5474917 7.31 0
8/10/2010 65.563225 -106.5501367 2.12 1
8/10/2010 65.5641117 -106.5409483 1.3 0
8/10/2010 65.5617767 -106.5469717 2.45 5
8/10/2010 65.5651083 -106.5478283 5.8 4
8/10/2010 65.5619783 -106.544945 1.49 4
8/10/2010 65.566315 -106.5466333 7.53 2
8/10/2010 65.5676533 -106.5445467 3.7 2
8/10/2010 65.5661083 -106.5481267 8.83 4
8/10/2010 65.5660017 -106.5427817 3.17 2
8/10/2010 65.56517 -106.5474717 7.46 4
8/10/2010 65.5632317 -106.5501133 2.07 2
8/10/2010 65.56411 -106.5409717 1.32 4
8/10/2010 65.5617817 -106.5469433 2.43 5
8/10/2010 65.5651083 -106.5478283 6.02 2
8/10/2010 65.5619917 -106.5449467 1.45 0
8/10/2010 65.5663267 -106.546635 7.44 2
8/10/2010 65.5676533 -106.54457 3.68 2
8/10/2010 65.5661117 -106.5481033 8.88 2
8/10/2010 65.5660033 -106.542805 3.17 2
8/10/2010 65.56517 -106.5474717 7.65 4
8/10/2010 65.5632367 -106.5500883 2.07 2
8/10/2010 65.5641067 -106.5409967 1.28 0
8/10/2010 65.5617867 -106.5469167 2.46 1

Hydroacoustic substrate categories: 1 = sand with periphton, 2 = mixed rock, 3 = mud, 4 = cobble/boulder, 5 = sand without periphyton, 0 = no type
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Appendix 3.1-1. Substrate Data Collected from Hydroacoustic Surveys of Llama Lake, Back River Project, 2010

Date Latitude Longitude Depth (m) Type
8/10/2010 65.5651217 -106.54783 6.02 2
8/10/2010 65.562005 -106.5449483 1.44 2
8/10/2010 65.5663367 -106.5466383 7.46 2
8/10/2010 65.567655 -106.5445917 3.68 2
8/10/2010 65.566115 -106.54808 9.02 1
8/10/2010 65.566005 -106.5428267 3.18 2
8/10/2010 65.56518 -106.5474317 7.72 4
8/10/2010 65.5632433 -106.550065 2.07 2
8/10/2010 65.5641033 -106.5410217 1.33 0
8/10/2010 65.5617917 -106.54689 2.45 1
8/10/2010 65.5651333 -106.5478317 5.78 2
8/10/2010 65.56202 -106.54495 1.33 2
8/10/2010 65.5663483 -106.54664 7.41 2
8/10/2010 65.567655 -106.5446133 3.71 1
8/10/2010 65.5661183 -106.5480583 9.05 1
8/10/2010 65.5660067 -106.5428517 3.13 2
8/10/2010 65.5651867 -106.5474117 7.84 2
8/10/2010 65.5632483 -106.55004 2.05 2
8/10/2010 65.5641017 -106.541045 1.25 2
8/10/2010 65.5617967 -106.5468633 2.46 1
8/10/2010 65.565145 -106.547835 5.8 4
8/10/2010 65.5620333 -106.5449517 1.39 2
8/10/2010 65.5663583 -106.5466433 7.41 2
8/10/2010 65.567655 -106.544635 3.71 0
8/10/2010 65.5661217 -106.5480367 9.12 1
8/10/2010 65.5660083 -106.5428733 3.17 2
8/10/2010 65.5651917 -106.54739 7.84 4
8/10/2010 65.5632533 -106.5500167 2.07 2
8/10/2010 65.5640983 -106.54107 1.28 0
8/10/2010 65.5618033 -106.5468367 2.48 1
8/10/2010 65.5651567 -106.5478367 5.68 4
8/10/2010 65.5620467 -106.5449533 1.47 4
8/10/2010 65.56637 -106.546645 7.31 2
8/10/2010 65.567655 -106.544655 3.75 2
8/10/2010 65.5661233 -106.5480167 9.15 1
8/10/2010 65.56601 -106.542895 3.22 2
8/10/2010 65.5651983 -106.54737 7.97 4
8/10/2010 65.5635917 -106.55066 1.03 4
8/10/2010 65.56326 -106.5499917 2.07 1
8/10/2010 65.5640967 -106.541095 1.32 4
8/10/2010 65.5618083 -106.54681 2.5 1
8/10/2010 65.5651667 -106.5478383 5.68 2
8/10/2010 65.56206 -106.544955 1.49 2
8/10/2010 65.56638 -106.5466483 7.34 2
8/10/2010 65.567655 -106.544675 3.75 0
8/10/2010 65.5661267 -106.5479967 9.17 1
8/10/2010 65.5660117 -106.5429167 3.22 2
8/10/2010 65.5652033 -106.54735 7.96 4
8/10/2010 65.5635817 -106.5506617 1.04 2
8/10/2010 65.5632667 -106.5499667 2.12 1
8/10/2010 65.5640933 -106.54112 1.39 2
8/10/2010 65.561815 -106.5467833 2.5 1
8/10/2010 65.5651783 -106.54784 5.59 4
8/10/2010 65.5620733 -106.5449567 1.56 2
8/10/2010 65.5663917 -106.5466517 7.31 2

Hydroacoustic substrate categories: 1 = sand with periphton, 2 = mixed rock, 3 = mud, 4 = cobble/boulder, 5 = sand without periphyton, 0 = no type
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Appendix 3.1-1. Substrate Data Collected from Hydroacoustic Surveys of Llama Lake, Back River Project, 2010

Date Latitude Longitude Depth (m) Type
8/10/2010 65.5676533 -106.544695 3.76 1
8/10/2010 65.5661283 -106.5479767 9.19 1
8/10/2010 65.566015 -106.5429383 3.23 2
8/10/2010 65.56521 -106.54733 8.02 4
8/10/2010 65.5632733 -106.5499417 2.19 1
8/10/2010 65.56409 -106.5411433 1.21 2
8/10/2010 65.5618217 -106.5467567 2.51 1
8/10/2010 65.5651883 -106.5478433 5.47 0
8/10/2010 65.5620867 -106.5449583 1.49 2
8/10/2010 65.5664033 -106.5466567 7.31 2
8/10/2010 65.5676533 -106.5447167 3.78 1
8/10/2010 65.5661317 -106.547955 9.17 1
8/10/2010 65.5660183 -106.54296 3.25 2
8/10/2010 65.565215 -106.5473083 8.06 4
8/10/2010 65.5632783 -106.5499183 2.22 1
8/10/2010 65.5640883 -106.5411683 1.35 0
8/10/2010 65.5618267 -106.54673 2.53 1
8/10/2010 65.5651967 -106.5478467 5.17 4
8/10/2010 65.5621 -106.54496 1.49 2
8/10/2010 65.5664133 -106.54666 7.32 2
8/10/2010 65.5676533 -106.5447383 3.75 5
8/10/2010 65.5661367 -106.5479333 9.07 1
8/10/2010 65.56602 -106.5429817 3.28 2
8/10/2010 65.5652217 -106.5472867 8.09 2
8/10/2010 65.5656417 -106.5424467 1.33 2
8/10/2010 65.563285 -106.5498933 2.22 1
8/10/2010 65.5640867 -106.5411933 1.08 2
8/10/2010 65.5618333 -106.5467033 2.51 1
8/10/2010 65.5652067 -106.5478517 5.18 4
8/10/2010 65.5621133 -106.5449617 1.52 0
8/10/2010 65.566425 -106.5466633 7.24 2
8/10/2010 65.5676533 -106.5447617 3.75 1
8/10/2010 65.56614 -106.5479117 9 3
8/10/2010 65.5660217 -106.5430033 3.28 2
8/10/2010 65.5652267 -106.547265 8.13 0
8/10/2010 65.56564 -106.5424667 1.47 2
8/10/2010 65.56329 -106.5498683 2.21 1
8/10/2010 65.564085 -106.5412167 1.06 2
8/10/2010 65.5618417 -106.546675 2.51 1
8/10/2010 65.565215 -106.547855 5.3 4
8/10/2010 65.5621267 -106.5449633 1.42 2
8/10/2010 65.566435 -106.5466683 7.27 2
8/10/2010 65.5676533 -106.5447833 3.78 1
8/10/2010 65.566145 -106.54789 8.93 1
8/10/2010 65.5660233 -106.5430267 3.28 2
8/10/2010 65.5652317 -106.5472417 8.14 2
8/10/2010 65.5656383 -106.5424867 1.73 2
8/10/2010 65.5635333 -106.5506717 1.03 0
8/10/2010 65.563295 -106.549845 2.19 1
8/10/2010 65.5640833 -106.5412417 1.18 2
8/10/2010 65.5618483 -106.5466483 2.53 1
8/10/2010 65.565225 -106.5478567 5.27 2
8/10/2010 65.5621417 -106.544965 1.61 0
8/10/2010 65.5664467 -106.5466717 7.27 2
8/10/2010 65.5676517 -106.544805 3.78 1

Hydroacoustic substrate categories: 1 = sand with periphton, 2 = mixed rock, 3 = mud, 4 = cobble/boulder, 5 = sand without periphyton, 0 = no type
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Appendix 3.1-1. Substrate Data Collected from Hydroacoustic Surveys of Llama Lake, Back River Project, 2010

Date Latitude Longitude Depth (m) Type
8/10/2010 65.5661467 -106.5478683 8.86 3
8/10/2010 65.5660267 -106.5430483 3.3 2
8/10/2010 65.5652367 -106.54722 8.09 0
8/10/2010 65.5656367 -106.5425067 1.76 2
8/10/2010 65.5635233 -106.5506733 1.04 2
8/10/2010 65.5633 -106.54982 2.19 1
8/10/2010 65.56408 -106.5412667 1.15 2
8/10/2010 65.561855 -106.5466217 2.53 1
8/10/2010 65.5652333 -106.5478583 5.2 4
8/10/2010 65.562155 -106.5449667 1.61 4
8/10/2010 65.5664567 -106.5466767 7.25 2
8/10/2010 65.5676517 -106.5448267 3.85 1
8/10/2010 65.56615 -106.5478467 8.79 3
8/10/2010 65.5660283 -106.54307 3.32 2
8/10/2010 65.5652433 -106.5472 8.02 1
8/10/2010 65.565635 -106.5425267 1.73 2
8/10/2010 65.563515 -106.550675 1.06 4
8/10/2010 65.5633067 -106.549795 2.19 1
8/10/2010 65.5640783 -106.54129 1.2 2
8/10/2010 65.5618617 -106.5465933 2.55 5
8/10/2010 65.5652417 -106.5478583 5.05 4
8/10/2010 65.5621683 -106.54497 1.59 4
8/10/2010 65.5664683 -106.54668 7.25 2
8/10/2010 65.5676517 -106.5448483 3.83 1
8/10/2010 65.5661533 -106.547825 8.73 3
8/10/2010 65.56603 -106.5430917 3.34 2
8/10/2010 65.56525 -106.5471783 7.9 1
8/10/2010 65.565635 -106.5425467 1.52 2
8/10/2010 65.563505 -106.5506767 1.08 4
8/10/2010 65.5633117 -106.5497717 2.17 1
8/10/2010 65.5640767 -106.5413133 1.15 2
8/10/2010 65.5618683 -106.5465667 2.57 1
8/10/2010 65.56525 -106.5478567 5.24 4
8/10/2010 65.5621817 -106.5449717 1.54 2
8/10/2010 65.56648 -106.5466833 7.25 2
8/10/2010 65.5676517 -106.54487 3.87 1
8/10/2010 65.5661567 -106.547805 8.64 1
8/10/2010 65.5660333 -106.5431133 3.28 2
8/10/2010 65.5652567 -106.5471567 7.84 0
8/10/2010 65.565635 -106.5425667 1.73 2
8/10/2010 65.563495 -106.5506783 1.08 0
8/10/2010 65.5633167 -106.5497467 2.17 1
8/10/2010 65.561875 -106.5465383 2.55 1
8/10/2010 65.5652567 -106.547855 5.18 2
8/10/2010 65.562195 -106.5449733 1.64 2
8/10/2010 65.56649 -106.5466867 7.29 2
8/10/2010 65.56765 -106.54489 3.9 1
8/10/2010 65.56616 -106.547785 8.59 3
8/10/2010 65.566035 -106.543135 3.37 2
8/10/2010 65.5652617 -106.547135 7.77 0
8/10/2010 65.565635 -106.5425883 1.68 4
8/10/2010 65.563485 -106.55068 1.06 2
8/10/2010 65.5633217 -106.5497233 2.14 1
8/10/2010 65.5640717 -106.54136 1.08 2
8/10/2010 65.5618817 -106.54651 2.48 5

Hydroacoustic substrate categories: 1 = sand with periphton, 2 = mixed rock, 3 = mud, 4 = cobble/boulder, 5 = sand without periphyton, 0 = no type
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Appendix 3.1-1. Substrate Data Collected from Hydroacoustic Surveys of Llama Lake, Back River Project, 2010

Date Latitude Longitude Depth (m) Type
8/10/2010 65.565265 -106.547855 5.2 2
8/10/2010 65.5622083 -106.5449767 1.63 2
8/10/2010 65.5665017 -106.5466917 7.22 2
8/10/2010 65.56765 -106.54489 3.88 1
8/10/2010 65.566165 -106.547765 8.52 3
8/10/2010 65.5660367 -106.543155 3.42 2
8/10/2010 65.5652683 -106.5471133 7.65 1
8/10/2010 65.5656333 -106.54261 1.75 4
8/10/2010 65.563475 -106.5506833 1.08 4
8/10/2010 65.5633267 -106.5497 2.14 1
8/10/2010 65.56407 -106.5413833 1.08 4
8/10/2010 65.5618883 -106.5464833 2.33 4
8/10/2010 65.565265 -106.547855 5.32 0
8/10/2010 65.5622217 -106.5449783 1.59 0
8/10/2010 65.5665133 -106.546695 7.31 2
8/10/2010 65.56765 -106.5449333 3.87 1
8/10/2010 65.56617 -106.5477433 8.43 1
8/10/2010 65.56604 -106.5431767 3.42 2
8/10/2010 65.5652733 -106.5470917 7.51 1
8/10/2010 65.5656333 -106.54263 1.85 4
8/10/2010 65.5634667 -106.5506883 1.08 2
8/10/2010 65.5633317 -106.5496767 2.12 1
8/10/2010 65.5640667 -106.5414067 1.03 0
8/10/2010 65.5618967 -106.5464567 2.29 4
8/10/2010 65.565265 -106.547855 5.44 4
8/10/2010 65.562235 -106.54498 1.57 2
8/10/2010 65.566525 -106.5466983 7.31 2
8/10/2010 65.56765 -106.5449333 3.9 1
8/10/2010 65.566175 -106.5477217 8.37 1
8/10/2010 65.5660417 -106.5431983 3.46 2
8/10/2010 65.5652783 -106.54707 7.41 1
8/10/2010 65.5656317 -106.5426483 2.04 4
8/10/2010 65.5634583 -106.5506933 1.15 2
8/10/2010 65.5633367 -106.5496517 2.1 1
8/10/2010 65.564065 -106.5414317 1.2 2
8/10/2010 65.5619033 -106.5464283 2.19 2
8/10/2010 65.565265 -106.547855 5.42 4
8/10/2010 65.5622483 -106.5449833 1.69 4
8/10/2010 65.566535 -106.5467017 7.34 2
8/10/2010 65.5676467 -106.5449733 3.87 1
8/10/2010 65.56618 -106.5477 8.3 1
8/10/2010 65.566045 -106.5432183 3.46 2
8/10/2010 65.565285 -106.5470483 7.27 1
8/10/2010 65.56563 -106.5426683 2.05 2
8/10/2010 65.56345 -106.5506983 1.15 2
8/10/2010 65.5633417 -106.5496283 2.09 1
8/10/2010 65.5640617 -106.541455 1.3 2
8/10/2010 65.56191 -106.5464017 2.21 2
8/10/2010 65.565265 -106.547855 5.44 0
8/10/2010 65.5622617 -106.544985 1.51 2
8/10/2010 65.5665467 -106.5467067 7.39 2
8/10/2010 65.5676467 -106.544995 3.85 1
8/10/2010 65.566185 -106.54768 8.25 1
8/10/2010 65.5660467 -106.5432383 3.4 1
8/10/2010 65.56529 -106.5470267 7.13 2

Hydroacoustic substrate categories: 1 = sand with periphton, 2 = mixed rock, 3 = mud, 4 = cobble/boulder, 5 = sand without periphyton, 0 = no type
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Appendix 3.1-1. Substrate Data Collected from Hydroacoustic Surveys of Llama Lake, Back River Project, 2010

Date Latitude Longitude Depth (m) Type
8/10/2010 65.56563 -106.5426883 2.31 2
8/10/2010 65.5634417 -106.5507033 1.16 2
8/10/2010 65.5633467 -106.5496033 2.07 1
8/10/2010 65.56406 -106.54148 1.25 2
8/10/2010 65.5619167 -106.546375 2.22 4
8/10/2010 65.565265 -106.547855 5.44 0
8/10/2010 65.562275 -106.5449883 1.75 4
8/10/2010 65.5665583 -106.5467117 7.43 2
8/10/2010 65.5676467 -106.545015 3.87 1
8/10/2010 65.5661883 -106.54766 8.21 1
8/10/2010 65.5660483 -106.54326 3.35 5
8/10/2010 65.5652967 -106.547005 7.05 0
8/10/2010 65.5656283 -106.5427067 2.24 2
8/10/2010 65.5634333 -106.5507083 1.2 0
8/10/2010 65.5633517 -106.5495783 2.09 1
8/10/2010 65.5640567 -106.541505 1.21 2
8/10/2010 65.5619233 -106.5463483 2.24 2
8/10/2010 65.565265 -106.547855 5.39 4
8/10/2010 65.5622867 -106.54499 1.71 2
8/10/2010 65.56657 -106.546715 7.44 2
8/10/2010 65.5676467 -106.545035 3.9 1
8/10/2010 65.5661933 -106.5476383 8.16 1
8/10/2010 65.56605 -106.54328 3.3 2
8/10/2010 65.5653017 -106.5469833 6.95 2
8/10/2010 65.56563 -106.5427267 2.26 2
8/10/2010 65.563425 -106.5507117 1.23 2
8/10/2010 65.5633567 -106.549555 2.05 1
8/10/2010 65.564055 -106.5415283 1.15 2
8/10/2010 65.56193 -106.54632 2.21 4
8/10/2010 65.565265 -106.547855 5.18 2
8/10/2010 65.5623 -106.5449933 1.78 4
8/10/2010 65.5665817 -106.54672 7.48 2
8/10/2010 65.567645 -106.5450533 3.93 1
8/10/2010 65.5661967 -106.5476167 8.14 1
8/10/2010 65.5660517 -106.5433017 3.25 2
8/10/2010 65.5653083 -106.5469617 6.83 1
8/10/2010 65.5656283 -106.5427467 2.19 0
8/10/2010 65.563415 -106.5507133 1.21 2
8/10/2010 65.5633617 -106.54953 2.05 1
8/10/2010 65.5640517 -106.5415533 1.15 2
8/10/2010 65.5619383 -106.5462933 2.14 4
8/10/2010 65.565265 -106.547855 5.18 2
8/10/2010 65.5623133 -106.544995 1.76 2
8/10/2010 65.5665933 -106.5467233 7.56 2
8/10/2010 65.5685933 -106.5481583 1.49 4
8/10/2010 65.567645 -106.545075 3.97 1
8/10/2010 65.5662017 -106.547595 8.11 1
8/10/2010 65.566055 -106.5433233 3.18 2
8/10/2010 65.5653133 -106.5469383 6.71 1
8/10/2010 65.5656283 -106.5427667 2.19 2
8/10/2010 65.5634067 -106.5507133 1.3 4
8/10/2010 65.5633667 -106.5495067 2.05 1
8/10/2010 65.5640483 -106.5415783 1.21 4
8/10/2010 65.561945 -106.5462667 2.16 2
8/10/2010 65.565265 -106.547855 5.08 2

Hydroacoustic substrate categories: 1 = sand with periphton, 2 = mixed rock, 3 = mud, 4 = cobble/boulder, 5 = sand without periphyton, 0 = no type
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Appendix 3.1-1. Substrate Data Collected from Hydroacoustic Surveys of Llama Lake, Back River Project, 2010

Date Latitude Longitude Depth (m) Type
8/10/2010 65.5623267 -106.5449983 1.73 4
8/10/2010 65.5666033 -106.5467283 7.54 2
8/10/2010 65.5685917 -106.5481383 1.57 4
8/10/2010 65.567645 -106.5450967 3.95 1
8/10/2010 65.566205 -106.5475733 8.06 0
8/10/2010 65.5660567 -106.5433417 3.15 2
8/10/2010 65.5653183 -106.5469167 6.66 1
8/10/2010 65.5656283 -106.542785 2.14 2
8/10/2010 65.5633967 -106.550715 1.21 4
8/10/2010 65.5633733 -106.5494833 2.04 1
8/10/2010 65.5640467 -106.5416033 1.23 2
8/10/2010 65.5619517 -106.54624 2.31 0
8/10/2010 65.565265 -106.547855 5.05 4
8/10/2010 65.56234 -106.5450017 1.73 0
8/10/2010 65.566615 -106.5467317 7.61 2
8/10/2010 65.56859 -106.5481183 1.68 2
8/10/2010 65.5676433 -106.5451183 3.97 1
8/10/2010 65.5662083 -106.54755 7.99 1
8/10/2010 65.56606 -106.5433617 3.05 2
8/10/2010 65.5653233 -106.546895 6.59 1
8/10/2010 65.5656283 -106.5428033 2.22 4
8/10/2010 65.5633867 -106.550715 1.27 4
8/10/2010 65.56338 -106.5494583 2.02 1
8/10/2010 65.564045 -106.5416267 1.25 2
8/10/2010 65.5619583 -106.5462133 2.34 2
8/10/2010 65.565265 -106.547855 5.08 4
8/10/2010 65.5623533 -106.5450033 1.76 2
8/10/2010 65.5666267 -106.5467367 7.61 2
8/10/2010 65.5685883 -106.5480967 1.93 2
8/10/2010 65.5676417 -106.5451383 3.99 1
8/10/2010 65.5662133 -106.5475283 7.92 1
8/10/2010 65.5660617 -106.5433817 2.96 2
8/10/2010 65.5653283 -106.5468733 6.45 1
8/10/2010 65.5656283 -106.54282 2.22 2
8/10/2010 65.5633783 -106.5507167 1.28 2
8/10/2010 65.563385 -106.549435 2 1
8/10/2010 65.5640433 -106.5416517 1.2 0
8/10/2010 65.561965 -106.5461867 2.02 4
8/10/2010 65.5652717 -106.547855 4.76 0
8/10/2010 65.5623667 -106.5450067 1.75 0
8/10/2010 65.5666383 -106.5467417 7.6 4
8/10/2010 65.5685883 -106.548075 2 5
8/10/2010 65.56764 -106.54516 3.99 1
8/10/2010 65.5662167 -106.5475067 7.89 1
8/10/2010 65.5660633 -106.5434033 2.89 2
8/10/2010 65.565335 -106.5468533 6.38 1
8/10/2010 65.5656283 -106.54284 2.19 4
8/10/2010 65.5633683 -106.5507183 1.37 4
8/10/2010 65.56339 -106.5494117 1.92 1
8/10/2010 65.5640417 -106.5416767 1.16 2
8/10/2010 65.5619717 -106.5461583 1.88 4
8/10/2010 65.5652717 -106.547855 5.01 4
8/10/2010 65.56238 -106.54501 1.75 2
8/10/2010 65.56665 -106.546745 7.77 2
8/10/2010 65.5685867 -106.5480533 1.68 2

Hydroacoustic substrate categories: 1 = sand with periphton, 2 = mixed rock, 3 = mud, 4 = cobble/boulder, 5 = sand without periphyton, 0 = no type
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Appendix 3.1-1. Substrate Data Collected from Hydroacoustic Surveys of Llama Lake, Back River Project, 2010

Date Latitude Longitude Depth (m) Type
8/10/2010 65.56764 -106.54518 4 1
8/10/2010 65.5662217 -106.547485 7.82 1
8/10/2010 65.566065 -106.543425 2.91 2
8/10/2010 65.56534 -106.5468333 6.3 1
8/10/2010 65.5656283 -106.5428583 2.14 4
8/10/2010 65.5633583 -106.5507183 1.37 2
8/10/2010 65.563395 -106.5493867 1.98 1
8/10/2010 65.56404 -106.5417017 1.27 2
8/10/2010 65.5619783 -106.54613 1.85 2
8/10/2010 65.5652717 -106.547855 5.01 4
8/10/2010 65.5623933 -106.5450133 1.73 2
8/10/2010 65.56666 -106.54675 7.85 2
8/10/2010 65.5685867 -106.5480317 2.12 4
8/10/2010 65.5676383 -106.5452017 4 5
8/10/2010 65.5662267 -106.5474633 7.72 2
8/10/2010 65.5660683 -106.543445 2.91 2
8/10/2010 65.5653467 -106.5468133 6.21 1
8/10/2010 65.5656283 -106.54288 2.26 0
8/10/2010 65.5633483 -106.5507183 1.73 5
8/10/2010 65.5634 -106.5493633 1.95 1
8/10/2010 65.56404 -106.5417267 1.33 2
8/10/2010 65.5619833 -106.5461033 1.76 2
8/10/2010 65.5652717 -106.547855 4.59 4
8/10/2010 65.5624067 -106.5450167 1.78 4
8/10/2010 65.5666717 -106.5467533 7.9 2
8/10/2010 65.5685867 -106.54801 2.24 5
8/10/2010 65.5676367 -106.5452217 4.04 1
8/10/2010 65.56623 -106.54744 7.7 2
8/10/2010 65.56607 -106.5434683 2.96 2
8/10/2010 65.5653517 -106.5467933 6.14 1
8/10/2010 65.5656267 -106.5429 2.22 2
8/10/2010 65.56334 -106.5507167 1.97 5
8/10/2010 65.5634067 -106.54934 1.95 1
8/10/2010 65.5640383 -106.54175 1.25 2
8/10/2010 65.56199 -106.546075 1.8 2
8/10/2010 65.5652717 -106.547855 4.64 2
8/10/2010 65.56242 -106.5450183 1.86 2
8/10/2010 65.5666833 -106.5467567 8.02 2
8/10/2010 65.568585 -106.5479883 2.26 5
8/10/2010 65.567635 -106.5452433 4.04 1
8/10/2010 65.566235 -106.5474167 7.65 2
8/10/2010 65.5660717 -106.5434917 3.01 2
8/10/2010 65.5653567 -106.5467733 6.06 1
8/10/2010 65.565625 -106.54292 2.26 4
8/10/2010 65.56333 -106.5507167 2.02 1
8/10/2010 65.5634117 -106.5493167 1.95 1
8/10/2010 65.5640367 -106.5417733 1.39 2
8/10/2010 65.5619967 -106.5460467 1.76 4
8/10/2010 65.5652717 -106.547855 5.01 4
8/10/2010 65.5624333 -106.5450217 1.9 4
8/10/2010 65.5666933 -106.5467617 8.08 2
8/10/2010 65.568585 -106.5479683 2.36 4
8/10/2010 65.567635 -106.545265 4.02 1
8/10/2010 65.5662383 -106.547395 7.61 2
8/10/2010 65.5660733 -106.5435133 3.13 2

Hydroacoustic substrate categories: 1 = sand with periphton, 2 = mixed rock, 3 = mud, 4 = cobble/boulder, 5 = sand without periphyton, 0 = no type
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Appendix 3.1-1. Substrate Data Collected from Hydroacoustic Surveys of Llama Lake, Back River Project, 2010

Date Latitude Longitude Depth (m) Type
8/10/2010 65.5653617 -106.5467517 5.99 1
8/10/2010 65.5656233 -106.5429417 2.24 2
8/10/2010 65.56332 -106.5507167 2.04 1
8/10/2010 65.5634167 -106.5492933 1.93 1
8/10/2010 65.5640367 -106.5417967 1.35 4
8/10/2010 65.5620033 -106.54602 1.76 4
8/10/2010 65.5652717 -106.547855 5.1 4
8/10/2010 65.5624467 -106.545025 1.75 4
8/10/2010 65.566705 -106.5467667 8.06 2
8/10/2010 65.568585 -106.5479467 2.45 2
8/10/2010 65.5676333 -106.545285 4.05 1
8/10/2010 65.5662433 -106.5473733 7.58 2
8/10/2010 65.5660767 -106.5435333 3.37 4
8/10/2010 65.5653683 -106.5467317 5.94 1
8/10/2010 65.5656233 -106.5429633 2.24 4
8/10/2010 65.56331 -106.5507183 2.1 1
8/10/2010 65.5634233 -106.54927 1.92 1
8/10/2010 65.564035 -106.5418217 1.35 2
8/10/2010 65.56201 -106.5459933 1.73 0
8/10/2010 65.5652717 -106.547855 5.17 0
8/10/2010 65.5624617 -106.5450267 1.88 0
8/10/2010 65.5667167 -106.5467717 8.16 2
8/10/2010 65.568585 -106.5479233 2.46 5
8/10/2010 65.5676317 -106.545305 4.04 1
8/10/2010 65.5662467 -106.5473517 7.58 2
8/10/2010 65.5660783 -106.5435517 3.54 2
8/10/2010 65.5653733 -106.54671 5.87 1
8/10/2010 65.5656217 -106.542985 2.26 2
8/10/2010 65.5633 -106.5507217 2.12 1
8/10/2010 65.5634283 -106.5492483 1.92 1
8/10/2010 65.564035 -106.5418467 1.45 2
8/10/2010 65.5620167 -106.545965 1.71 4
8/10/2010 65.5652717 -106.547855 5.13 2
8/10/2010 65.562475 -106.54503 1.85 0
8/10/2010 65.5667283 -106.546775 7.9 2
8/10/2010 65.5685833 -106.5479017 2.53 5
8/10/2010 65.5676317 -106.545325 4.04 1
8/10/2010 65.56625 -106.5473283 7.54 5
8/10/2010 65.5660817 -106.5435717 3.66 4
8/10/2010 65.5653783 -106.54669 5.73 1
8/10/2010 65.5656217 -106.543005 2.31 2
8/10/2010 65.5632917 -106.5507233 2.17 1
8/10/2010 65.5634333 -106.5492233 1.86 1
8/10/2010 65.5640333 -106.5418717 1.42 2
8/10/2010 65.5620217 -106.5459383 1.68 2
8/10/2010 65.5652717 -106.547855 5.18 2
8/10/2010 65.5624883 -106.5450333 1.83 2
8/10/2010 65.5667383 -106.54678 8.37 2
8/10/2010 65.56858 -106.54788 2.53 5
8/10/2010 65.56763 -106.5453467 4.07 1
8/10/2010 65.566255 -106.547305 7.56 5
8/10/2010 65.566085 -106.5435917 3.8 2
8/10/2010 65.565385 -106.5466683 5.63 1
8/10/2010 65.5656217 -106.5430283 2.46 4
8/10/2010 65.5632817 -106.5507267 2.22 1

Hydroacoustic substrate categories: 1 = sand with periphton, 2 = mixed rock, 3 = mud, 4 = cobble/boulder, 5 = sand without periphyton, 0 = no type
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Appendix 3.1-1. Substrate Data Collected from Hydroacoustic Surveys of Llama Lake, Back River Project, 2010

Date Latitude Longitude Depth (m) Type
8/10/2010 65.56344 -106.5492 1.85 1
8/10/2010 65.5640333 -106.541895 1.42 2
8/10/2010 65.5620283 -106.54591 1.64 2
8/10/2010 65.5652817 -106.5478567 5.24 4
8/10/2010 65.5625017 -106.5450367 1.81 0
8/10/2010 65.56675 -106.5467833 8.45 2
8/10/2010 65.5685783 -106.54786 2.43 4
8/10/2010 65.5676283 -106.5453683 4.07 1
8/10/2010 65.5662583 -106.5472817 7.56 5
8/10/2010 65.5660883 -106.5436117 3.87 2
8/10/2010 65.5653883 -106.5466467 5.59 1
8/10/2010 65.56562 -106.54305 2.57 2
8/10/2010 65.5632733 -106.5507283 2.26 1
8/10/2010 65.563445 -106.549175 1.81 1
8/10/2010 65.5640317 -106.5419167 1.35 2
8/10/2010 65.562035 -106.5458833 1.66 2
8/10/2010 65.5652917 -106.5478567 5.24 4
8/10/2010 65.562515 -106.54504 1.73 2
8/10/2010 65.56676 -106.5467883 8.49 2
8/10/2010 65.5685767 -106.5478367 2.57 5
8/10/2010 65.5676283 -106.5453683 4.05 1
8/10/2010 65.5662617 -106.5472583 7.54 1
8/10/2010 65.5660917 -106.5436317 3.95 2
8/10/2010 65.5653917 -106.546625 5.44 1
8/10/2010 65.56562 -106.54307 2.77 2
8/10/2010 65.5632633 -106.5507317 2.28 1
8/10/2010 65.56345 -106.5491517 1.83 1
8/10/2010 65.5640317 -106.5419417 1.4 2
8/10/2010 65.5620417 -106.5458567 1.66 2
8/10/2010 65.5652983 -106.5478567 5.37 4
8/10/2010 65.5625283 -106.545045 1.64 2
8/10/2010 65.5667717 -106.5467933 8.5 2
8/10/2010 65.568575 -106.547815 2.58 5
8/10/2010 65.5676267 -106.5454117 4.04 1
8/10/2010 65.566265 -106.547235 7.54 5
8/10/2010 65.566095 -106.5436517 4 2
8/10/2010 65.5653967 -106.5466033 5.35 1
8/10/2010 65.56562 -106.5430883 2.93 2
8/10/2010 65.563255 -106.5507333 2.29 1
8/10/2010 65.563455 -106.5491267 1.81 1
8/10/2010 65.56403 -106.541965 1.33 2
8/10/2010 65.5620467 -106.5458283 1.66 0
8/10/2010 65.5652983 -106.5478567 5.46 2
8/10/2010 65.5625417 -106.54505 1.76 4
8/10/2010 65.5667833 -106.5467983 8.67 2
8/10/2010 65.568575 -106.547795 2.62 5
8/10/2010 65.5676233 -106.5454317 4.05 1
8/10/2010 65.5662683 -106.5472117 7.54 5
8/10/2010 65.5660983 -106.5436717 4.05 2
8/10/2010 65.5654017 -106.5465833 5.27 1
8/10/2010 65.5656183 -106.5431083 3.01 2
8/10/2010 65.5632467 -106.550735 2.31 1
8/10/2010 65.56346 -106.5491033 1.78 1
8/10/2010 65.5640283 -106.5419883 1.51 4
8/10/2010 65.5620533 -106.5458 1.78 4

Hydroacoustic substrate categories: 1 = sand with periphton, 2 = mixed rock, 3 = mud, 4 = cobble/boulder, 5 = sand without periphyton, 0 = no type
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Appendix 3.1-1. Substrate Data Collected from Hydroacoustic Surveys of Llama Lake, Back River Project, 2010

Date Latitude Longitude Depth (m) Type
8/10/2010 65.5652983 -106.5478567 5.47 4
8/10/2010 65.562555 -106.5450533 1.76 2
8/10/2010 65.5667933 -106.5468033 8.59 2
8/10/2010 65.5685733 -106.5477733 2.62 1
8/10/2010 65.5676217 -106.54545 4.07 1
8/10/2010 65.5662717 -106.5471883 7.56 5
8/10/2010 65.5661 -106.5436917 4.07 2
8/10/2010 65.5654067 -106.5465633 5.17 5
8/10/2010 65.5656167 -106.5431283 3.1 2
8/10/2010 65.5632367 -106.550735 2.33 1
8/10/2010 65.563465 -106.5490817 1.78 1
8/10/2010 65.5640267 -106.5420117 1.57 0
8/10/2010 65.56206 -106.5457733 1.63 2
8/10/2010 65.5652983 -106.5478567 5.29 4
8/10/2010 65.56257 -106.54506 1.63 2
8/10/2010 65.566805 -106.5468083 8.88 2
8/10/2010 65.5685733 -106.5477533 2.65 5
8/10/2010 65.5676217 -106.5454717 4.16 1
8/10/2010 65.5662767 -106.5471667 7.58 5
8/10/2010 65.5661033 -106.5437117 4.02 2
8/10/2010 65.5654133 -106.5465417 5.05 5
8/10/2010 65.5656167 -106.54315 3.1 4
8/10/2010 65.5632283 -106.5507367 2.29 1
8/10/2010 65.56347 -106.5490583 1.76 1
8/10/2010 65.564025 -106.5420333 1.61 4
8/10/2010 65.5620667 -106.5457467 1.61 2
8/10/2010 65.5652983 -106.5478567 5.42 2
8/10/2010 65.5625833 -106.545065 1.66 2
8/10/2010 65.566815 -106.5468133 8.83 2
8/10/2010 65.5685717 -106.5477333 2.67 5
8/10/2010 65.5676217 -106.5454917 4.14 1
8/10/2010 65.56628 -106.5471433 7.58 1
8/10/2010 65.566105 -106.5437317 4.09 2
8/10/2010 65.5654183 -106.5465233 4.98 2
8/10/2010 65.565615 -106.54317 3.25 4
8/10/2010 65.5632183 -106.550735 2.31 1
8/10/2010 65.5634767 -106.549035 1.75 1
8/10/2010 65.5640233 -106.5420567 1.54 2
8/10/2010 65.5620667 -106.5457467 1.61 0
8/10/2010 65.5652983 -106.5478567 5.59 2
8/10/2010 65.5625983 -106.54507 1.73 2
8/10/2010 65.5668267 -106.54682 8.95 0
8/10/2010 65.5685717 -106.5477133 2.69 5
8/10/2010 65.56762 -106.54551 4.12 1
8/10/2010 65.5662833 -106.54712 7.63 1
8/10/2010 65.5661083 -106.5437533 4.11 2
8/10/2010 65.565425 -106.5465033 4.96 2
8/10/2010 65.565615 -106.5431917 3.23 2
8/10/2010 65.5632083 -106.5507333 2.28 1
8/10/2010 65.5634817 -106.5490117 1.73 1
8/10/2010 65.5640217 -106.54208 1.61 0
8/10/2010 65.5620783 -106.54569 1.66 4
8/10/2010 65.5652983 -106.5478567 5.39 4
8/10/2010 65.5626133 -106.545075 1.73 2
8/10/2010 65.5668367 -106.546825 9.12 2

Hydroacoustic substrate categories: 1 = sand with periphton, 2 = mixed rock, 3 = mud, 4 = cobble/boulder, 5 = sand without periphyton, 0 = no type
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Appendix 3.1-1. Substrate Data Collected from Hydroacoustic Surveys of Llama Lake, Back River Project, 2010

Date Latitude Longitude Depth (m) Type
8/10/2010 65.5685717 -106.5476933 2.7 5
8/10/2010 65.5676183 -106.54553 4.14 1
8/10/2010 65.5662867 -106.5470983 7.65 1
8/10/2010 65.5661117 -106.5437733 4.14 2
8/10/2010 65.56543 -106.5464817 4.88 2
8/10/2010 65.565615 -106.5432133 3.32 4
8/10/2010 65.5632 -106.5507317 2.26 1
8/10/2010 65.5634867 -106.5489883 1.73 1
8/10/2010 65.56402 -106.5421033 1.63 2
8/10/2010 65.5620833 -106.5456633 1.68 0
8/10/2010 65.5652983 -106.5478567 5.54 2
8/10/2010 65.5626283 -106.54508 1.66 2
8/10/2010 65.5668467 -106.5468317 9.17 2
8/10/2010 65.5685717 -106.5476717 2.7 5
8/10/2010 65.5676167 -106.54555 4.14 1
8/10/2010 65.5662917 -106.5470767 7.68 1
8/10/2010 65.566115 -106.5437933 4.16 1
8/10/2010 65.565435 -106.54646 4.76 2
8/10/2010 65.565615 -106.5432333 3.4 2
8/10/2010 65.56319 -106.5507317 2.22 5
8/10/2010 65.5634933 -106.5489667 1.68 1
8/10/2010 65.5640183 -106.542125 1.93 4
8/10/2010 65.56209 -106.5456367 1.56 2
8/10/2010 65.5652983 -106.5478567 5.53 4
8/10/2010 65.5626433 -106.5450867 1.71 2
8/10/2010 65.5668583 -106.5468383 9.29 2
8/10/2010 65.5685717 -106.5476533 2.74 5
8/10/2010 65.567615 -106.54557 4.16 1
8/10/2010 65.5662967 -106.547055 7.72 1
8/10/2010 65.5661167 -106.5438133 4.16 1
8/10/2010 65.5654383 -106.5464383 4.72 5
8/10/2010 65.5656133 -106.5432533 3.49 2
8/10/2010 65.5631817 -106.5507317 2.22 5
8/10/2010 65.5634983 -106.548945 1.64 1
8/10/2010 65.564015 -106.5421467 1.75 2
8/10/2010 65.5620967 -106.5456083 1.59 2
8/10/2010 65.5652983 -106.5478567 5.46 2
8/10/2010 65.5626583 -106.5450917 1.71 2
8/10/2010 65.5668683 -106.546845 9.36 4
8/10/2010 65.5685717 -106.5476333 2.75 5
8/10/2010 65.5676133 -106.5455917 4.17 1
8/10/2010 65.5663 -106.5470317 7.77 5
8/10/2010 65.56612 -106.5438333 4.21 1
8/10/2010 65.5654433 -106.5464167 4.65 2
8/10/2010 65.5656117 -106.5432717 3.52 2
8/10/2010 65.563175 -106.5507333 2.19 1
8/10/2010 65.5635033 -106.5489233 1.68 1
8/10/2010 65.5640133 -106.5421683 1.59 2
8/10/2010 65.5621033 -106.5455817 1.54 2
8/10/2010 65.5652983 -106.5478567 5.44 2
8/10/2010 65.5626733 -106.5450967 1.68 2
8/10/2010 65.56688 -106.5468533 9.41 2
8/10/2010 65.56857 -106.5476133 2.75 1
8/10/2010 65.5676133 -106.5456133 4.23 1
8/10/2010 65.5663033 -106.54701 7.82 1

Hydroacoustic substrate categories: 1 = sand with periphton, 2 = mixed rock, 3 = mud, 4 = cobble/boulder, 5 = sand without periphyton, 0 = no type
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Appendix 3.1-1. Substrate Data Collected from Hydroacoustic Surveys of Llama Lake, Back River Project, 2010

Date Latitude Longitude Depth (m) Type
8/10/2010 65.5661233 -106.5438533 4.21 1
8/10/2010 65.5654483 -106.5463983 4.6 1
8/10/2010 65.5656117 -106.5432917 3.63 2
8/10/2010 65.5631667 -106.550735 2.16 1
8/10/2010 65.5635083 -106.5489 1.64 0
8/10/2010 65.5640117 -106.5421917 1.81 2
8/10/2010 65.5621083 -106.5455533 1.59 0
8/10/2010 65.5652983 -106.5478567 5.51 2
8/10/2010 65.5626867 -106.5451033 1.63 2
8/10/2010 65.56689 -106.5468617 9.51 2
8/10/2010 65.56857 -106.5475933 2.77 5
8/10/2010 65.5676117 -106.5456333 4.23 1
8/10/2010 65.5663083 -106.546985 7.84 5
8/10/2010 65.566125 -106.5438733 4.26 2
8/10/2010 65.565455 -106.5463783 4.53 1
8/10/2010 65.56561 -106.5433133 3.66 2
8/10/2010 65.56316 -106.550735 2.12 5
8/10/2010 65.563515 -106.5488767 1.59 2
8/10/2010 65.5640083 -106.5422167 1.68 2
8/10/2010 65.562115 -106.5455267 1.56 2
8/10/2010 65.5652983 -106.5478567 5.42 2
8/10/2010 65.5627017 -106.54511 1.69 2
8/10/2010 65.5669017 -106.5468717 9.6 2
8/10/2010 65.56857 -106.547575 2.81 5
8/10/2010 65.56761 -106.5456533 4.26 1
8/10/2010 65.5663117 -106.5469633 7.89 1
8/10/2010 65.566125 -106.5438733 4.26 1
8/10/2010 65.56546 -106.5463583 4.52 1
8/10/2010 65.5656083 -106.5433333 3.71 4
8/10/2010 65.5631517 -106.5507317 2.09 1
8/10/2010 65.56352 -106.5488517 1.63 1
8/10/2010 65.5640083 -106.54224 1.57 2
8/10/2010 65.56212 -106.5455 1.64 4
8/10/2010 65.5652983 -106.5478567 5.42 2
8/10/2010 65.5627167 -106.5451167 1.71 2
8/10/2010 65.5669117 -106.54688 9.67 2
8/10/2010 65.5685683 -106.5475533 2.81 5
8/10/2010 65.5676083 -106.545675 4.28 1
8/10/2010 65.5663167 -106.5469417 7.89 1
8/10/2010 65.56613 -106.543915 4.29 1
8/10/2010 65.565465 -106.5463383 4.48 1
8/10/2010 65.565605 -106.5433517 3.8 2
8/10/2010 65.563145 -106.5507267 2.07 5
8/10/2010 65.563525 -106.5488283 1.63 1
8/10/2010 65.5640067 -106.542265 1.88 2
8/10/2010 65.5621267 -106.5454717 1.54 2
8/10/2010 65.5652983 -106.5478567 5.61 4
8/10/2010 65.5627317 -106.5451233 1.64 4
8/10/2010 65.5669217 -106.5468883 9.73 2
8/10/2010 65.5685667 -106.5475317 2.81 5
8/10/2010 65.567605 -106.545695 4.29 1
8/10/2010 65.56632 -106.54692 7.96 1
8/10/2010 65.5661317 -106.543935 4.29 1
8/10/2010 65.5654717 -106.54632 4.41 1
8/10/2010 65.5656033 -106.5433717 3.82 2

Hydroacoustic substrate categories: 1 = sand with periphton, 2 = mixed rock, 3 = mud, 4 = cobble/boulder, 5 = sand without periphyton, 0 = no type
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Appendix 3.1-1. Substrate Data Collected from Hydroacoustic Surveys of Llama Lake, Back River Project, 2010

Date Latitude Longitude Depth (m) Type
8/10/2010 65.56314 -106.55072 2.07 5
8/10/2010 65.5635317 -106.548805 1.63 1
8/10/2010 65.5640067 -106.5422883 1.76 2
8/10/2010 65.5621333 -106.5454433 1.61 2
8/10/2010 65.5652983 -106.5478567 5.61 0
8/10/2010 65.5627467 -106.54513 1.73 2
8/10/2010 65.5669333 -106.5468967 9.82 2
8/10/2010 65.5685667 -106.54751 2.81 5
8/10/2010 65.5676033 -106.5457167 4.35 1
8/10/2010 65.56632 -106.54692 7.96 1
8/10/2010 65.5661317 -106.5439567 4.36 1
8/10/2010 65.5654783 -106.5463 4.38 5
8/10/2010 65.5656017 -106.5433933 3.85 2
8/10/2010 65.563135 -106.5507117 2.09 5
8/10/2010 65.5635367 -106.54878 1.59 1
8/10/2010 65.564005 -106.5423117 1.71 4
8/10/2010 65.5621383 -106.545415 1.57 2
8/10/2010 65.5652983 -106.5478567 5.71 4
8/10/2010 65.5627617 -106.5451367 1.66 4
8/10/2010 65.5669433 -106.546905 9.89 2
8/10/2010 65.568565 -106.5474883 2.79 5
8/10/2010 65.5676017 -106.5457383 4.36 1
8/10/2010 65.5663267 -106.5468767 7.94 1
8/10/2010 65.5661333 -106.5439767 4.33 1
8/10/2010 65.5654833 -106.5462817 4.36 5
8/10/2010 65.5656 -106.543415 3.9 2
8/10/2010 65.5631317 -106.5507 2.07 2
8/10/2010 65.5635417 -106.5487567 1.63 1
8/10/2010 65.5640033 -106.5423333 1.8 2
8/10/2010 65.5621433 -106.5453867 1.59 2
8/10/2010 65.5652983 -106.5478567 5.77 2
8/10/2010 65.5627767 -106.5451433 1.66 4
8/10/2010 65.566955 -106.5469133 9.92 2
8/10/2010 65.568565 -106.5474667 2.81 5
8/10/2010 65.5676 -106.5457583 4.4 1
8/10/2010 65.5663317 -106.546855 7.87 1
8/10/2010 65.566135 -106.544 4.38 1
8/10/2010 65.5654883 -106.5462617 4.31 1
8/10/2010 65.5656 -106.5434383 3.87 2
8/10/2010 65.5635483 -106.5487333 1.61 1
8/10/2010 65.5640017 -106.5423567 1.86 2
8/10/2010 65.5621483 -106.5453583 1.59 2
8/10/2010 65.5652983 -106.5478567 5.68 4
8/10/2010 65.5627917 -106.5451483 1.66 4
8/10/2010 65.566965 -106.5469217 9.99 2
8/10/2010 65.568565 -106.547445 2.79 5
8/10/2010 65.5675983 -106.5457783 4.45 1
8/10/2010 65.5663367 -106.5468333 7.8 1
8/10/2010 65.5661383 -106.54402 4.4 1
8/10/2010 65.5654933 -106.5462417 4.29 1
8/10/2010 65.5655983 -106.54346 3.88 0
8/10/2010 65.563555 -106.5487083 1.57 1
8/10/2010 65.5640017 -106.5423783 1.73 2
8/10/2010 65.5621533 -106.54533 1.61 0
8/10/2010 65.5653083 -106.547855 5.82 0

Hydroacoustic substrate categories: 1 = sand with periphton, 2 = mixed rock, 3 = mud, 4 = cobble/boulder, 5 = sand without periphyton, 0 = no type
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Appendix 3.1-1. Substrate Data Collected from Hydroacoustic Surveys of Llama Lake, Back River Project, 2010

Date Latitude Longitude Depth (m) Type
8/10/2010 65.5628067 -106.545155 1.66 2
8/10/2010 65.5669767 -106.5469283 10.06 2
8/10/2010 65.568565 -106.5474233 2.77 5
8/10/2010 65.5675967 -106.5457983 4.47 1
8/10/2010 65.56634 -106.5468117 7.73 1
8/10/2010 65.5661417 -106.5440383 4.47 1
8/10/2010 65.5654983 -106.5462217 4.26 1
8/10/2010 65.5655983 -106.5434817 3.92 1
8/10/2010 65.5635617 -106.5486867 1.61 1
8/10/2010 65.564 -106.5424017 1.78 2
8/10/2010 65.5621583 -106.5453033 1.52 2
8/10/2010 65.5653183 -106.547855 5.63 4
8/10/2010 65.5628217 -106.5451617 1.66 4
8/10/2010 65.5669883 -106.5469333 10.11 2
8/10/2010 65.568565 -106.5474017 2.75 5
8/10/2010 65.567595 -106.5458167 4.52 1
8/10/2010 65.5663433 -106.5467883 7.68 1
8/10/2010 65.5661433 -106.5440567 4.47 1
8/10/2010 65.565505 -106.5462017 4.24 1
8/10/2010 65.5655983 -106.5435017 3.9 1
8/10/2010 65.5635683 -106.548665 1.61 1
8/10/2010 65.5639983 -106.5424267 1.76 2
8/10/2010 65.5621617 -106.545275 1.57 0
8/10/2010 65.5653183 -106.547855 5.7 2
8/10/2010 65.5628367 -106.54517 1.71 2
8/10/2010 65.5669983 -106.54694 10.16 2
8/10/2010 65.5685667 -106.54738 2.79 5
8/10/2010 65.5675917 -106.5458367 4.57 1
8/10/2010 65.5663483 -106.5467667 7.61 1
8/10/2010 65.5661467 -106.5440767 4.52 1
8/10/2010 65.56551 -106.5461817 4.23 1
8/10/2010 65.5655983 -106.5435217 3.92 1
8/10/2010 65.563575 -106.5486433 1.63 1
8/10/2010 65.5639967 -106.54245 1.92 4
8/10/2010 65.5621667 -106.5452467 1.59 2
8/10/2010 65.5653183 -106.547855 5.71 2
8/10/2010 65.5628517 -106.5451767 1.68 4
8/10/2010 65.56701 -106.546945 10.08 2
8/10/2010 65.5685667 -106.5473617 2.77 1
8/10/2010 65.56759 -106.545855 4.62 1
8/10/2010 65.5663517 -106.5467467 7.56 5
8/10/2010 65.5661483 -106.544095 4.52 1
8/10/2010 65.565515 -106.5461617 4.19 5
8/10/2010 65.5655967 -106.5435383 3.9 0
8/10/2010 65.56358 -106.5486233 1.59 1
8/10/2010 65.563995 -106.5424733 1.97 4
8/10/2010 65.5621717 -106.5452183 1.54 2
8/10/2010 65.5653183 -106.547855 5.8 4
8/10/2010 65.5628667 -106.5451817 1.64 2
8/10/2010 65.5670217 -106.54695 10.18 2
8/10/2010 65.5685667 -106.5473417 2.79 5
8/10/2010 65.5675867 -106.545875 4.69 1
8/10/2010 65.5663567 -106.546725 7.49 5
8/10/2010 65.56615 -106.544115 4.55 1
8/10/2010 65.56552 -106.5461417 4.17 5

Hydroacoustic substrate categories: 1 = sand with periphton, 2 = mixed rock, 3 = mud, 4 = cobble/boulder, 5 = sand without periphyton, 0 = no type
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Appendix 3.1-1. Substrate Data Collected from Hydroacoustic Surveys of Llama Lake, Back River Project, 2010

Date Latitude Longitude Depth (m) Type
8/10/2010 65.565595 -106.5435567 3.92 1
8/10/2010 65.563585 -106.5486017 1.61 0
8/10/2010 65.5639933 -106.5424967 1.73 2
8/10/2010 65.5621767 -106.54519 1.57 4
8/10/2010 65.5653183 -106.547855 5.75 4
8/10/2010 65.5628817 -106.5451883 1.59 2
8/10/2010 65.5670333 -106.5469567 10.28 2
8/10/2010 65.5685667 -106.5473217 2.77 5
8/10/2010 65.567585 -106.545895 4.74 1
8/10/2010 65.56636 -106.546705 7.46 1
8/10/2010 65.56615 -106.544135 4.6 1
8/10/2010 65.565525 -106.54612 4.17 1
8/10/2010 65.5655917 -106.543575 3.92 1
8/10/2010 65.5635917 -106.5485833 1.57 1
8/10/2010 65.5639917 -106.5425217 1.81 2
8/10/2010 65.5621817 -106.5451633 1.61 0
8/10/2010 65.5653183 -106.547855 5.89 2
8/10/2010 65.5628967 -106.5451933 1.57 2
8/10/2010 65.567045 -106.5469633 10.3 2
8/10/2010 65.5685667 -106.5473017 2.77 5
8/10/2010 65.5675817 -106.545915 4.81 1
8/10/2010 65.5663667 -106.5466833 7.43 1
8/10/2010 65.5661517 -106.544155 4.62 1
8/10/2010 65.5655283 -106.5460983 4.16 1
8/10/2010 65.56559 -106.543595 3.93 2
8/10/2010 65.5635983 -106.5485617 1.56 1
8/10/2010 65.5639883 -106.542545 1.86 2
8/10/2010 65.5621867 -106.545135 1.52 2
8/10/2010 65.5653283 -106.547855 6.16 2
8/10/2010 65.5629117 -106.5451983 1.69 4
8/10/2010 65.5670567 -106.5469683 10.33 2
8/10/2010 65.5685667 -106.5472817 2.77 1
8/10/2010 65.56758 -106.5459367 4.84 1
8/10/2010 65.5663717 -106.54666 7.39 1
8/10/2010 65.5661517 -106.544175 4.64 1
8/10/2010 65.565535 -106.5460783 4.16 1
8/10/2010 65.5655867 -106.543615 3.99 1
8/10/2010 65.5636033 -106.5485417 1.52 2
8/10/2010 65.5639867 -106.5425683 2.12 4
8/10/2010 65.5621917 -106.5451067 1.59 2
8/10/2010 65.5653283 -106.547855 6.19 0
8/10/2010 65.5629267 -106.5452033 1.71 2
8/10/2010 65.5670683 -106.546975 10.38 2
8/10/2010 65.568565 -106.54726 2.79 5
8/10/2010 65.5675767 -106.5459583 4.93 1
8/10/2010 65.5663767 -106.5466367 7.34 1
8/10/2010 65.5661517 -106.544195 4.69 1
8/10/2010 65.56554 -106.5460583 4.14 1
8/10/2010 65.565585 -106.5436333 4 1
8/10/2010 65.5636083 -106.54852 1.52 1
8/10/2010 65.5639833 -106.54259 2.12 2
8/10/2010 65.5621967 -106.5450783 1.57 2
8/10/2010 65.5653283 -106.547855 6.11 4
8/10/2010 65.5629417 -106.5452067 1.68 4
8/10/2010 65.56708 -106.54698 10.38 2

Hydroacoustic substrate categories: 1 = sand with periphton, 2 = mixed rock, 3 = mud, 4 = cobble/boulder, 5 = sand without periphyton, 0 = no type
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Appendix 3.1-1. Substrate Data Collected from Hydroacoustic Surveys of Llama Lake, Back River Project, 2010

Date Latitude Longitude Depth (m) Type
8/10/2010 65.568565 -106.54724 2.77 5
8/10/2010 65.567575 -106.5459783 5.03 1
8/10/2010 65.56638 -106.5466117 7.32 1
8/10/2010 65.5661533 -106.5442167 4.72 1
8/10/2010 65.565545 -106.5460367 4.16 1
8/10/2010 65.5655833 -106.5436517 4 1
8/10/2010 65.5636133 -106.5485 1.51 2
8/10/2010 65.5639817 -106.542615 2.57 2
8/10/2010 65.5622033 -106.54505 1.59 0
8/10/2010 65.5653383 -106.5478567 6.31 4
8/10/2010 65.5629567 -106.5452117 1.54 2
8/10/2010 65.56709 -106.5469867 10.42 2
8/10/2010 65.568565 -106.5472183 2.77 1
8/10/2010 65.5675733 -106.546 5.05 1
8/10/2010 65.5663833 -106.5465883 7.31 1
8/10/2010 65.566155 -106.54424 4.72 1
8/10/2010 65.56555 -106.5460167 4.16 1
8/10/2010 65.56558 -106.54367 4 5
8/10/2010 65.5636167 -106.5484783 1.42 2
8/10/2010 65.5639783 -106.5426383 2.75 2
8/10/2010 65.5622083 -106.5450217 1.57 2
8/10/2010 65.5653383 -106.5478567 6.09 2
8/10/2010 65.56297 -106.5452167 1.69 2
8/10/2010 65.5671017 -106.5469917 10.49 2
8/10/2010 65.5685633 -106.5471983 2.81 5
8/10/2010 65.56757 -106.5460217 5.18 1
8/10/2010 65.5663867 -106.5465633 7.22 1
8/10/2010 65.5661583 -106.54426 4.79 1
8/10/2010 65.565555 -106.5459967 4.09 1
8/10/2010 65.5655767 -106.54369 4.09 5
8/10/2010 65.5636217 -106.5484567 1.44 5
8/10/2010 65.563975 -106.54266 2.82 4
8/10/2010 65.5622133 -106.5449933 1.57 4
8/10/2010 65.5653383 -106.5478567 6.35 4
8/10/2010 65.562985 -106.5452217 1.69 2
8/10/2010 65.5671117 -106.547 10.56 2
8/10/2010 65.5685633 -106.5471783 2.81 5
8/10/2010 65.5675683 -106.5460417 5.27 1
8/10/2010 65.5663917 -106.54654 7.2 1
8/10/2010 65.56616 -106.54428 4.79 1
8/10/2010 65.5655617 -106.5459767 4.11 1
8/10/2010 65.565575 -106.54371 4.07 1
8/10/2010 65.5636267 -106.5484367 1.35 2
8/10/2010 65.5639717 -106.542685 2.87 5
8/10/2010 65.56222 -106.544965 1.54 2
8/10/2010 65.5653383 -106.5478567 6.16 0
8/10/2010 65.563 -106.545225 1.69 2
8/10/2010 65.5671233 -106.5470067 10.61 2
8/10/2010 65.5685633 -106.5471583 2.81 5
8/10/2010 65.5675667 -106.5460617 5.32 1
8/10/2010 65.566395 -106.5465183 7.17 1
8/10/2010 65.5661617 -106.5443 4.84 1
8/10/2010 65.5655667 -106.5459567 4.14 1
8/10/2010 65.5655717 -106.54373 4.11 5
8/10/2010 65.5636333 -106.548415 1.4 2

Hydroacoustic substrate categories: 1 = sand with periphton, 2 = mixed rock, 3 = mud, 4 = cobble/boulder, 5 = sand without periphyton, 0 = no type

Page 20 of 61




Appendix 3.1-1. Substrate Data Collected from Hydroacoustic Surveys of Llama Lake, Back River Project, 2010

Date Latitude Longitude Depth (m) Type
8/10/2010 65.5639683 -106.5427083 2.91 1
8/10/2010 65.562225 -106.544935 1.61 2
8/10/2010 65.5653383 -106.5478567 6.14 2
8/10/2010 65.5630167 -106.5452283 1.69 2
8/10/2010 65.5671333 -106.5470133 10.59 2
8/10/2010 65.5685633 -106.5471367 2.82 1
8/10/2010 65.5675667 -106.5460617 5.41 1
8/10/2010 65.5664 -106.5464967 7.12 1
8/10/2010 65.566165 -106.54432 4.84 2
8/10/2010 65.5655717 -106.5459383 4.14 1
8/10/2010 65.56557 -106.5437483 4.14 1
8/10/2010 65.5636383 -106.5483933 1.33 2
8/10/2010 65.563965 -106.54273 2.96 1
8/10/2010 65.5622317 -106.5449067 1.59 2
8/10/2010 65.5653383 -106.5478567 6.43 2
8/10/2010 65.56303 -106.5452333 1.73 4
8/10/2010 65.5671433 -106.54702 10.64 2
8/10/2010 65.5685633 -106.5471167 2.86 1
8/10/2010 65.5675617 -106.546105 5.53 1
8/10/2010 65.566405 -106.546475 7.08 1
8/10/2010 65.5661667 -106.5443383 4.88 1
8/10/2010 65.5655767 -106.5459183 4.14 1
8/10/2010 65.5655683 -106.543765 4.19 1
8/10/2010 65.563645 -106.5483733 1.35 0
8/10/2010 65.5639633 -106.5427533 2.99 1
8/10/2010 65.5622383 -106.5448783 1.57 2
8/10/2010 65.5653383 -106.5478567 6.31 2
8/10/2010 65.563045 -106.545235 1.8 4
8/10/2010 65.567155 -106.5470267 10.69 2
8/10/2010 65.5685633 -106.547095 2.87 1
8/10/2010 65.56756 -106.546125 5.63 1
8/10/2010 65.56641 -106.5464533 7.03 1
8/10/2010 65.56617 -106.5443583 4.88 2
8/10/2010 65.5655817 -106.5458983 4.16 1
8/10/2010 65.565565 -106.5437833 4.21 1
8/10/2010 65.56365 -106.5483517 1.33 2
8/10/2010 65.56396 -106.542775 3.05 1
8/10/2010 65.5622433 -106.5448517 1.59 2
8/10/2010 65.5653383 -106.5478567 6.4 2
8/10/2010 65.56306 -106.5452383 1.76 4
8/10/2010 65.567165 -106.547035 10.71 2
8/10/2010 65.5685633 -106.547075 2.86 1
8/10/2010 65.5675583 -106.5461467 5.73 1
8/10/2010 65.5664133 -106.5464317 7.08 1
8/10/2010 65.566175 -106.5443767 4.89 1
8/10/2010 65.5655867 -106.5458783 4.16 1
8/10/2010 65.5655617 -106.5438017 4.24 1
8/10/2010 65.563655 -106.5483283 1.39 2
8/10/2010 65.5639567 -106.5427983 3.08 1
8/10/2010 65.56225 -106.5448233 1.64 4
8/10/2010 65.5653383 -106.5478567 6.19 4
8/10/2010 65.563075 -106.5452417 1.75 2
8/10/2010 65.5671767 -106.5470417 10.74 4
8/10/2010 65.5685633 -106.5470533 2.87 5
8/10/2010 65.5675583 -106.5461467 5.83 5

Hydroacoustic substrate categories: 1 = sand with periphton, 2 = mixed rock, 3 = mud, 4 = cobble/boulder, 5 = sand without periphyton, 0 = no type
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Appendix 3.1-1. Substrate Data Collected from Hydroacoustic Surveys of Llama Lake, Back River Project, 2010

Date Latitude Longitude Depth (m) Type
8/10/2010 65.5664167 -106.5464117 7.01 1
8/10/2010 65.5661767 -106.5443967 5.03 1
8/10/2010 65.5655917 -106.5458583 4.14 1
8/10/2010 65.56556 -106.54382 4.26 1
8/10/2010 65.5636617 -106.548305 1.39 4
8/10/2010 65.5639533 -106.5428217 3.1 1
8/10/2010 65.562255 -106.544795 1.59 2
8/10/2010 65.5653483 -106.5478567 6.24 2
8/10/2010 65.5630883 -106.545245 1.76 0
8/10/2010 65.5671883 -106.5470483 10.76 2
8/10/2010 65.5685633 -106.5470333 2.91 5
8/10/2010 65.5675567 -106.5461867 5.95 1
8/10/2010 65.5664217 -106.54639 7 1
8/10/2010 65.5661783 -106.5444167 5.03 1
8/10/2010 65.5655967 -106.54584 4.17 1
8/10/2010 65.5655583 -106.5438383 4.31 1
8/10/2010 65.5636667 -106.5482817 1.37 4
8/10/2010 65.56395 -106.5428467 3.15 1
8/10/2010 65.5622617 -106.5447667 1.54 2
8/10/2010 65.5653483 -106.5478567 6.38 4
8/10/2010 65.5631033 -106.5452483 1.78 4
8/10/2010 65.5671983 -106.547055 10.95 2
8/10/2010 65.5685633 -106.5470117 2.94 5
8/10/2010 65.567555 -106.546205 6.11 1
8/10/2010 65.5664267 -106.54637 6.98 1
8/10/2010 65.56618 -106.5444367 5.08 1
8/10/2010 65.5656017 -106.54582 4.19 1
8/10/2010 65.565555 -106.5438583 4.35 1
8/10/2010 65.5636717 -106.5482583 1.42 2
8/10/2010 65.5639467 -106.54287 3.18 1
8/10/2010 65.5622667 -106.5447383 1.47 2
8/10/2010 65.5653483 -106.5478567 6.42 4
8/10/2010 65.5631167 -106.5452533 1.81 2
8/10/2010 65.56721 -106.54706 10.88 2
8/10/2010 65.5685633 -106.5469933 2.94 1
8/10/2010 65.5675533 -106.546225 6.18 5
8/10/2010 65.56643 -106.54635 6.96 1
8/10/2010 65.5661833 -106.5444567 5.13 1
8/10/2010 65.5656067 -106.5458 4.17 1
8/10/2010 65.5655533 -106.5438783 4.35 1
8/10/2010 65.5636767 -106.5482367 1.16 0
8/10/2010 65.5639433 -106.5428917 3.27 1
8/10/2010 65.5622733 -106.5447083 1.52 2
8/10/2010 65.5653483 -106.5478567 6.14 2
8/10/2010 65.5631317 -106.5452583 1.54 2
8/10/2010 65.5672217 -106.547065 10.88 2
8/10/2010 65.5685633 -106.5469733 2.99 1
8/10/2010 65.5675517 -106.5462433 6.26 5
8/10/2010 65.566435 -106.54633 6.96 1
8/10/2010 65.566185 -106.5444767 5.17 1
8/10/2010 65.5656133 -106.5457817 4.21 1
8/10/2010 65.56555 -106.5438983 4.36 1
8/10/2010 65.5636817 -106.548215 1.33 2
8/10/2010 65.56394 -106.5429133 3.39 1
8/10/2010 65.5622783 -106.54468 1.59 4

Hydroacoustic substrate categories: 1 = sand with periphton, 2 = mixed rock, 3 = mud, 4 = cobble/boulder, 5 = sand without periphyton, 0 = no type
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Appendix 3.1-1. Substrate Data Collected from Hydroacoustic Surveys of Llama Lake, Back River Project, 2010

Date Latitude Longitude Depth (m) Type
8/10/2010 65.5653483 -106.5478567 6.28 2
8/10/2010 65.5631467 -106.5452633 1.78 4
8/10/2010 65.5672317 -106.5470683 11.07 4
8/10/2010 65.5685617 -106.5469533 2.99 1
8/10/2010 65.5675483 -106.5462617 6.35 5
8/10/2010 65.5664383 -106.5463083 6.95 1
8/10/2010 65.5661867 -106.5444967 5.24 1
8/10/2010 65.5656183 -106.5457617 4.19 1
8/10/2010 65.5655483 -106.5439183 4.38 1
8/10/2010 65.5636883 -106.5481917 1.28 2
8/10/2010 65.5639383 -106.542935 3.46 1
8/10/2010 65.562285 -106.5446517 1.51 0
8/10/2010 65.5653483 -106.5478567 6.14 4
8/10/2010 65.56316 -106.5452683 1.81 2
8/10/2010 65.5672433 -106.5470717 11.19 2
8/10/2010 65.56856 -106.5469317 3.01 1
8/10/2010 65.5675483 -106.5462617 6.6 1
8/10/2010 65.5664433 -106.5462883 6.95 1
8/10/2010 65.5661883 -106.5445167 5.22 1
8/10/2010 65.5656233 -106.5457417 4.23 1
8/10/2010 65.5655467 -106.5439383 4.41 1
8/10/2010 65.5636933 -106.5481683 1.37 2
8/10/2010 65.5639333 -106.5429567 3.54 1
8/10/2010 65.5622917 -106.5446233 1.63 0
8/10/2010 65.5653483 -106.5478567 6.3 4
8/10/2010 65.563175 -106.5452733 1.85 2
8/10/2010 65.5672533 -106.5470767 11.22 4
8/10/2010 65.5685583 -106.5469117 3.17 5
8/10/2010 65.5675467 -106.5462833 6.6 5
8/10/2010 65.5664467 -106.5462667 6.95 1
8/10/2010 65.5661917 -106.5445383 5.29 1
8/10/2010 65.5656267 -106.5457217 4.26 1
8/10/2010 65.565545 -106.5439583 4.45 1
8/10/2010 65.5636983 -106.5481433 1.37 2
8/10/2010 65.56393 -106.542975 3.59 1
8/10/2010 65.5622967 -106.544595 1.57 2
8/10/2010 65.5653483 -106.5478567 6.47 2
8/10/2010 65.56319 -106.5452783 1.85 4
8/10/2010 65.567265 -106.5470817 11.15 2
8/10/2010 65.5685583 -106.54689 3.39 2
8/10/2010 65.5675467 -106.546325 6.72 5
8/10/2010 65.56645 -106.546245 6.95 1
8/10/2010 65.5661933 -106.54456 5.32 1
8/10/2010 65.56563 -106.5457017 4.24 1
8/10/2010 65.5655417 -106.5439783 4.45 1
8/10/2010 65.5637017 -106.54812 1.23 2
8/10/2010 65.563925 -106.5429933 3.61 1
8/10/2010 65.5623017 -106.5445667 1.52 2
8/10/2010 65.5653483 -106.5478567 6.5 4
8/10/2010 65.563205 -106.545285 1.85 2
8/10/2010 65.567275 -106.5470867 11.36 4
8/10/2010 65.5685567 -106.5468683 3.3 0
8/10/2010 65.567545 -106.546345 6.88 5
8/10/2010 65.5664533 -106.5462233 6.89 1
8/10/2010 65.5661967 -106.54458 5.35 1

Hydroacoustic substrate categories: 1 = sand with periphton, 2 = mixed rock, 3 = mud, 4 = cobble/boulder, 5 = sand without periphyton, 0 = no type
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Appendix 3.1-1. Substrate Data Collected from Hydroacoustic Surveys of Llama Lake, Back River Project, 2010

Date Latitude Longitude Depth (m) Type
8/10/2010 65.5656333 -106.5456817 4.24 1
8/10/2010 65.5655383 -106.5439967 4.5 1
8/10/2010 65.5637067 -106.5480967 1.39 4
8/10/2010 65.56392 -106.5430117 3.64 1
8/10/2010 65.5623083 -106.5445383 1.57 2
8/10/2010 65.5653483 -106.5478567 6.33 4
8/10/2010 65.56322 -106.54529 1.93 4
8/10/2010 65.567285 -106.5470917 11.05 2
8/10/2010 65.568555 -106.5468467 3.1 5
8/10/2010 65.5675433 -106.5463667 7 1
8/10/2010 65.5664583 -106.5462017 6.88 1
8/10/2010 65.5661983 -106.5446017 5.42 1
8/10/2010 65.5656383 -106.5456617 4.24 1
8/10/2010 65.565535 -106.5440167 4.48 1
8/10/2010 65.5637117 -106.5480717 1.4 2
8/10/2010 65.563915 -106.5430283 3.66 1
8/10/2010 65.5623133 -106.54451 1.52 2
8/10/2010 65.5653483 -106.5478567 6.42 4
8/10/2010 65.563235 -106.545295 2 2
8/10/2010 65.5672967 -106.5470967 11.5 4
8/10/2010 65.5685533 -106.546825 3.1 2
8/10/2010 65.5675417 -106.5463867 7.07 5
8/10/2010 65.5664633 -106.5461817 6.88 1
8/10/2010 65.5662017 -106.5446217 5.47 1
8/10/2010 65.5656433 -106.5456417 4.29 1
8/10/2010 65.5655317 -106.5440367 4.53 1
8/10/2010 65.5637167 -106.5480467 1.39 4
8/10/2010 65.5639083 -106.5430467 3.66 1
8/10/2010 65.5623183 -106.5444817 1.52 2
8/10/2010 65.5653483 -106.5478567 6.45 2
8/10/2010 65.56325 -106.5453017 2.34 4
8/10/2010 65.5673067 -106.5471017 11.58 4
8/10/2010 65.5685533 -106.5468033 3.15 5
8/10/2010 65.5675417 -106.546405 7.17 1
8/10/2010 65.5664667 -106.54616 6.83 1
8/10/2010 65.566205 -106.5446417 5.53 1
8/10/2010 65.5656483 -106.54562 4.26 1
8/10/2010 65.5655283 -106.544055 4.52 1
8/10/2010 65.5637217 -106.5480217 1.35 4
8/10/2010 65.5639017 -106.543065 3.66 1
8/10/2010 65.5623233 -106.5444533 1.59 2
8/10/2010 65.5653483 -106.5478567 6.5 0
8/10/2010 65.563265 -106.5453067 2.29 4
8/10/2010 65.5673183 -106.5471067 11.6 2
8/10/2010 65.5685517 -106.5467833 3.2 1
8/10/2010 65.5675383 -106.546425 7.34 1
8/10/2010 65.5664717 -106.5461383 6.79 1
8/10/2010 65.5662083 -106.5446633 5.51 1
8/10/2010 65.5656533 -106.5456017 4.31 1
8/10/2010 65.565525 -106.5440733 4.52 1
8/10/2010 65.563725 -106.5479983 1.4 2
8/10/2010 65.563895 -106.543085 3.68 1
8/10/2010 65.5623283 -106.5444233 1.57 0
8/10/2010 65.5653483 -106.5478567 6.4 4
8/10/2010 65.56328 -106.54531 2.22 2

Hydroacoustic substrate categories: 1 = sand with periphton, 2 = mixed rock, 3 = mud, 4 = cobble/boulder, 5 = sand without periphyton, 0 = no type
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Appendix 3.1-1. Substrate Data Collected from Hydroacoustic Surveys of Llama Lake, Back River Project, 2010

Date Latitude Longitude Depth (m) Type
8/10/2010 65.5673283 -106.5471117 11.75 4
8/10/2010 65.56855 -106.5467617 3.22 5
8/10/2010 65.5675367 -106.546445 7.43 1
8/10/2010 65.5664767 -106.5461183 6.76 1
8/10/2010 65.56621 -106.5446833 5.59 5
8/10/2010 65.5656567 -106.5455817 4.36 1
8/10/2010 65.5655217 -106.5440933 4.53 1
8/10/2010 65.56373 -106.5479733 1.35 2
8/10/2010 65.56389 -106.5431033 3.7 1
8/10/2010 65.5623317 -106.544395 1.61 4
8/10/2010 65.5653483 -106.5478567 6.48 0
8/10/2010 65.563295 -106.5453133 2.16 0
8/10/2010 65.56734 -106.547115 11.91 4
8/10/2010 65.5685483 -106.54674 3.25 5
8/10/2010 65.567535 -106.546465 7.44 1
8/10/2010 65.5664833 -106.5460983 6.72 1
8/10/2010 65.5662133 -106.5447033 5.63 1
8/10/2010 65.5656617 -106.5455617 4.38 1
8/10/2010 65.5655167 -106.5441117 4.53 1
8/10/2010 65.563735 -106.54795 1.37 4
8/10/2010 65.563885 -106.5431233 3.7 1
8/10/2010 65.5623367 -106.5443667 1.59 0
8/10/2010 65.5653483 -106.5478567 6.42 4
8/10/2010 65.5633083 -106.5453167 2.16 4
8/10/2010 65.56735 -106.54712 11.96 4
8/10/2010 65.5685467 -106.5467183 3.3 5
8/10/2010 65.5675333 -106.546485 7.54 1
8/10/2010 65.5664883 -106.5460783 6.67 1
8/10/2010 65.566215 -106.5447233 5.66 1
8/10/2010 65.5656683 -106.5455433 4.36 1
8/10/2010 65.5655133 -106.5441283 4.55 1
8/10/2010 65.56374 -106.547925 1.44 4
8/10/2010 65.56388 -106.543145 3.7 1
8/10/2010 65.56234 -106.5443383 1.64 2
8/10/2010 65.5653483 -106.5478567 6.47 2
8/10/2010 65.5633233 -106.54532 2.04 0
8/10/2010 65.5673617 -106.547125 11.91 0
8/10/2010 65.568545 -106.5466967 3.32 1
8/10/2010 65.56753 -106.5465033 7.63 1
8/10/2010 65.5664917 -106.5460567 6.67 1
8/10/2010 65.5662183 -106.5447433 5.7 1
8/10/2010 65.5656717 -106.5455233 4.4 1
8/10/2010 65.56551 -106.5441467 4.52 1
8/10/2010 65.563745 -106.5479017 1.45 2
8/10/2010 65.563875 -106.543165 3.73 1
8/10/2010 65.5623433 -106.5443117 1.45 2
8/10/2010 65.5653617 -106.5478567 6.52 4
8/10/2010 65.5633383 -106.545325 2.09 4
8/10/2010 65.5673733 -106.54713 12.13 4
8/10/2010 65.5685433 -106.5466767 3.32 5
8/10/2010 65.5675283 -106.5465233 7.7 1
8/10/2010 65.566495 -106.546035 6.62 1
8/10/2010 65.56622 -106.5447633 5.77 1
8/10/2010 65.565675 -106.5455017 4.38 1
8/10/2010 65.5655067 -106.544165 4.53 1

Hydroacoustic substrate categories: 1 = sand with periphton, 2 = mixed rock, 3 = mud, 4 = cobble/boulder, 5 = sand without periphyton, 0 = no type
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Appendix 3.1-1. Substrate Data Collected from Hydroacoustic Surveys of Llama Lake, Back River Project, 2010

Date Latitude Longitude Depth (m) Type
8/10/2010 65.56375 -106.5478783 1.35 2
8/10/2010 65.56387 -106.5431883 3.78 1
8/10/2010 65.5623483 -106.544285 1.57 4
8/10/2010 65.5653617 -106.5478567 6.5 4
8/10/2010 65.5633533 -106.5453283 2.07 2
8/10/2010 65.5673833 -106.547135 12.28 2
8/10/2010 65.5685417 -106.5466567 3.35 5
8/10/2010 65.5675267 -106.5465417 7.78 5
8/10/2010 65.5665 -106.5460117 6.59 1
8/10/2010 65.566225 -106.5447833 5.82 1
8/10/2010 65.56568 -106.5454817 4.43 1
8/10/2010 65.5655033 -106.544185 4.5 5
8/10/2010 65.5637533 -106.547855 1.35 2
8/10/2010 65.563865 -106.5432117 3.78 1
8/10/2010 65.5623517 -106.5442583 1.71 2
8/10/2010 65.5653733 -106.5478533 6.66 4
8/10/2010 65.5633683 -106.545335 2.09 4
8/10/2010 65.567395 -106.5471433 12.34 4
8/10/2010 65.5685417 -106.5466367 3.4 5
8/10/2010 65.5675233 -106.5465617 7.89 5
8/10/2010 65.5665033 -106.54599 6.55 1
8/10/2010 65.5662283 -106.5448033 5.89 1
8/10/2010 65.5656833 -106.5454617 4.43 1
8/10/2010 65.5655 -106.544205 4.53 5
8/10/2010 65.5637583 -106.5478317 1.32 2
8/10/2010 65.56386 -106.5432333 3.8 1
8/10/2010 65.5623583 -106.54423 1.63 0
8/10/2010 65.5653733 -106.5478533 6.67 2
8/10/2010 65.5633833 -106.5453417 2.1 0
8/10/2010 65.567405 -106.5471517 12.27 4
8/10/2010 65.5685383 -106.5466167 3.44 5
8/10/2010 65.5675217 -106.5465817 8.01 5
8/10/2010 65.5665083 -106.54597 6.5 1
8/10/2010 65.56623 -106.5448217 5.92 1
8/10/2010 65.5656883 -106.54544 4.43 1
8/10/2010 65.5654983 -106.544225 4.5 1
8/10/2010 65.5637633 -106.54781 1.42 0
8/10/2010 65.5638567 -106.543255 3.87 1
8/10/2010 65.5623617 -106.5442017 1.51 2
8/10/2010 65.565385 -106.54785 6.67 2
8/10/2010 65.5633983 -106.5453467 2.05 4
8/10/2010 65.5674167 -106.5471583 12.44 4
8/10/2010 65.5685367 -106.546595 3.42 5
8/10/2010 65.56752 -106.5466017 8.13 5
8/10/2010 65.5665133 -106.5459483 6.48 1
8/10/2010 65.5662317 -106.5448417 5.95 1
8/10/2010 65.5656917 -106.5454183 4.47 1
8/10/2010 65.5654967 -106.544245 4.5 1
8/10/2010 65.5637683 -106.5477867 1.51 0
8/10/2010 65.5638533 -106.5432783 3.9 1
8/10/2010 65.5623667 -106.5441733 1.57 2
8/10/2010 65.5653967 -106.5478467 6.66 2
8/10/2010 65.5634133 -106.5453517 1.95 2
8/10/2010 65.5674267 -106.5471683 12.51 2
8/10/2010 65.5685367 -106.5465717 3.4 5

Hydroacoustic substrate categories: 1 = sand with periphton, 2 = mixed rock, 3 = mud, 4 = cobble/boulder, 5 = sand without periphyton, 0 = no type
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Appendix 3.1-1. Substrate Data Collected from Hydroacoustic Surveys of Llama Lake, Back River Project, 2010

Date Latitude Longitude Depth (m) Type
8/10/2010 65.5675183 -106.5466233 8.25 5
8/10/2010 65.5665167 -106.5459267 6.45 3
8/10/2010 65.5662333 -106.5448617 6.02 1
8/10/2010 65.5656967 -106.5453967 4.5 1
8/10/2010 65.565495 -106.544265 4.48 1
8/10/2010 65.5637733 -106.5477633 1.54 2
8/10/2010 65.5638483 -106.5433017 3.92 1
8/10/2010 65.5623717 -106.5441467 1.63 4
8/10/2010 65.5654067 -106.5478433 6.71 4
8/10/2010 65.5634283 -106.5453567 2.07 4
8/10/2010 65.5674383 -106.5471767 12.51 2
8/10/2010 65.5685367 -106.54655 3.37 5
8/10/2010 65.5675167 -106.546645 8.37 5
8/10/2010 65.5665217 -106.545905 6.42 1
8/10/2010 65.566235 -106.5448833 6.04 1
8/10/2010 65.5657 -106.5453767 4.53 1
8/10/2010 65.5654917 -106.5442817 4.45 1
8/10/2010 65.5637783 -106.54774 1.49 0
8/10/2010 65.563845 -106.5433267 3.92 1
8/10/2010 65.562375 -106.54412 1.61 2
8/10/2010 65.5654167 -106.54784 6.72 0
8/10/2010 65.5634433 -106.5453617 2.04 2
8/10/2010 65.5674483 -106.5471867 12.46 2
8/10/2010 65.5685367 -106.5465283 3.37 5
8/10/2010 65.5675133 -106.5466667 8.52 5
8/10/2010 65.566525 -106.54588 6.36 1
8/10/2010 65.5662367 -106.5449033 6.11 1
8/10/2010 65.5657033 -106.5453533 4.57 5
8/10/2010 65.5654883 -106.5442983 4.43 1
8/10/2010 65.5637833 -106.5477167 1.56 0
8/10/2010 65.5638433 -106.54335 3.95 1
8/10/2010 65.5623817 -106.5440933 1.59 2
8/10/2010 65.5654167 -106.54784 6.72 4
8/10/2010 65.5634583 -106.545365 2.09 0
8/10/2010 65.5674583 -106.547195 12.39 2
8/10/2010 65.568535 -106.5465083 3.39 5
8/10/2010 65.5675117 -106.5466867 8.62 5
8/10/2010 65.5665283 -106.5458567 6.36 1
8/10/2010 65.5662383 -106.544925 6.16 1
8/10/2010 65.5657083 -106.5453317 4.59 5
8/10/2010 65.5654833 -106.5443133 4.4 1
8/10/2010 65.5637883 -106.547695 1.45 2
8/10/2010 65.56384 -106.5433717 3.95 1
8/10/2010 65.5623867 -106.5440683 1.54 2
8/10/2010 65.5654267 -106.54784 6.72 4
8/10/2010 65.5634733 -106.54537 2.09 2
8/10/2010 65.56747 -106.5472033 12.35 2
8/10/2010 65.568535 -106.5464867 3.39 5
8/10/2010 65.5675083 -106.5467083 8.71 5
8/10/2010 65.5665333 -106.5458333 6.31 1
8/10/2010 65.5662383 -106.544945 6.19 1
8/10/2010 65.5657117 -106.5453117 4.67 5
8/10/2010 65.56548 -106.54433 4.4 1
8/10/2010 65.5637917 -106.5476717 1.54 4
8/10/2010 65.5638367 -106.543395 3.99 1

Hydroacoustic substrate categories: 1 = sand with periphton, 2 = mixed rock, 3 = mud, 4 = cobble/boulder, 5 = sand without periphyton, 0 = no type
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Appendix 3.1-1. Substrate Data Collected from Hydroacoustic Surveys of Llama Lake, Back River Project, 2010

Date Latitude Longitude Depth (m) Type
8/10/2010 65.5623867 -106.5440683 1.54 2
8/10/2010 65.5654367 -106.5478383 6.74 2
8/10/2010 65.5634867 -106.545375 2.14 0
8/10/2010 65.56748 -106.54721 12.18 2
8/10/2010 65.5685333 -106.5464667 3.37 5
8/10/2010 65.5675067 -106.5467283 8.9 5
8/10/2010 65.5665383 -106.5458117 6.28 1
8/10/2010 65.56624 -106.5449667 6.23 1
8/10/2010 65.565715 -106.5452933 4.72 1
8/10/2010 65.5654767 -106.5443483 4.35 1
8/10/2010 65.5637967 -106.5476467 1.49 2
8/10/2010 65.5638333 -106.54342 3.97 1
8/10/2010 65.5623967 -106.5440133 1.52 2
8/10/2010 65.565445 -106.5478383 6.72 2
8/10/2010 65.5635017 -106.54538 2.12 2
8/10/2010 65.56749 -106.5472183 12.25 4
8/10/2010 65.5685333 -106.5464467 3.35 5
8/10/2010 65.5675033 -106.5467483 9.07 5
8/10/2010 65.5665417 -106.54579 6.24 1
8/10/2010 65.5662417 -106.5449883 6.3 1
8/10/2010 65.56572 -106.545275 4.79 1
8/10/2010 65.5654733 -106.544365 4.33 1
8/10/2010 65.5638017 -106.5476233 1.63 0
8/10/2010 65.56383 -106.5434433 4.02 1
8/10/2010 65.5624017 -106.5439867 1.56 4
8/10/2010 65.565455 -106.5478383 6.72 2
8/10/2010 65.5635167 -106.545385 2.14 2
8/10/2010 65.5675 -106.5472267 12.06 4
8/10/2010 65.5685333 -106.5464267 3.34 5
8/10/2010 65.5675017 -106.5467683 9.17 5
8/10/2010 65.566545 -106.5457667 6.21 1
8/10/2010 65.5662417 -106.5450117 6.35 1
8/10/2010 65.565725 -106.5452583 4.88 1
8/10/2010 65.56547 -106.544385 4.26 1
8/10/2010 65.5638067 -106.5476017 1.52 2
8/10/2010 65.5638267 -106.5434667 4.02 1
8/10/2010 65.5624067 -106.54396 1.56 2
8/10/2010 65.5654633 -106.547835 6.78 2
8/10/2010 65.5635317 -106.54539 2.46 4
8/10/2010 65.5675117 -106.5472367 12.01 4
8/10/2010 65.5685333 -106.5464033 3.34 5
8/10/2010 65.5675 -106.5467883 9.31 5
8/10/2010 65.5665483 -106.545745 6.14 1
8/10/2010 65.5662433 -106.5450333 6.38 1
8/10/2010 65.5657317 -106.5452383 4.93 1
8/10/2010 65.5654667 -106.544405 4.26 1
8/10/2010 65.5638117 -106.5475783 1.57 2
8/10/2010 65.563825 -106.5434917 4.04 1
8/10/2010 65.5624133 -106.543935 1.52 2
8/10/2010 65.5654633 -106.547835 6.76 4
8/10/2010 65.563545 -106.545395 2.65 2
8/10/2010 65.5675217 -106.547245 11.92 2
8/10/2010 65.5685333 -106.5463833 3.3 5
8/10/2010 65.5674983 -106.54681 9.41 5
8/10/2010 65.5665517 -106.54572 6.12 1

Hydroacoustic substrate categories: 1 = sand with periphton, 2 = mixed rock, 3 = mud, 4 = cobble/boulder, 5 = sand without periphyton, 0 = no type
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Appendix 3.1-1. Substrate Data Collected from Hydroacoustic Surveys of Llama Lake, Back River Project, 2010

Date Latitude Longitude Depth (m) Type
8/10/2010 65.5662467 -106.545055 6.4 1
8/10/2010 65.5657367 -106.54522 5.05 1
8/10/2010 65.565465 -106.5444267 4.21 5
8/10/2010 65.563815 -106.547555 1.64 4
8/10/2010 65.5638217 -106.543515 4.04 1
8/10/2010 65.5624183 -106.5439083 1.54 0
8/10/2010 65.5654717 -106.5478333 6.74 4
8/10/2010 65.56356 -106.5454 2.87 4
8/10/2010 65.5675333 -106.5472517 11.84 2
8/10/2010 65.56853 -106.5463617 3.32 5
8/10/2010 65.567495 -106.54683 9.67 5
8/10/2010 65.566555 -106.5456983 6.09 1
8/10/2010 65.5662483 -106.545075 6.4 1
8/10/2010 65.5657417 -106.5452033 5.15 1
8/10/2010 65.565465 -106.5444467 4.19 5
8/10/2010 65.5638183 -106.5475333 1.73 4
8/10/2010 65.5638183 -106.5435383 4 1
8/10/2010 65.5624233 -106.5438817 1.56 4
8/10/2010 65.5654717 -106.5478333 6.76 4
8/10/2010 65.563575 -106.5454033 2.89 2
8/10/2010 65.5675433 -106.5472583 11.79 2
8/10/2010 65.5685283 -106.5463417 3.32 5
8/10/2010 65.5674933 -106.5468483 9.77 5
8/10/2010 65.566555 -106.5456767 6.07 1
8/10/2010 65.5662483 -106.5450967 6.47 1
8/10/2010 65.5657467 -106.545185 5.29 1
8/10/2010 65.5654633 -106.5444633 4.16 5
8/10/2010 65.563825 -106.54751 1.54 0
8/10/2010 65.5638167 -106.54356 3.99 1
8/10/2010 65.56243 -106.5438567 1.56 2
8/10/2010 65.5654717 -106.5478333 6.79 4
8/10/2010 65.56359 -106.5454083 2.96 2
8/10/2010 65.5675533 -106.547265 11.75 2
8/10/2010 65.5685267 -106.5463217 3.23 5
8/10/2010 65.5674917 -106.5468667 9.96 5
8/10/2010 65.5665567 -106.545655 6.04 1
8/10/2010 65.5662483 -106.5450967 6.5 1
8/10/2010 65.5657533 -106.5451683 5.32 1
8/10/2010 65.56546 -106.54448 4.17 5
8/10/2010 65.56383 -106.5474883 1.68 0
8/10/2010 65.5638133 -106.5435817 3.93 1
8/10/2010 65.562435 -106.54383 1.56 0
8/10/2010 65.5654717 -106.5478333 6.83 4
8/10/2010 65.5636033 -106.5454133 2.89 0
8/10/2010 65.5675633 -106.5472717 11.57 2
8/10/2010 65.5685267 -106.5463033 3.13 5
8/10/2010 65.5674867 -106.5468833 10.13 5
8/10/2010 65.56656 -106.5456333 5.99 1
8/10/2010 65.56625 -106.5451417 6.54 1
8/10/2010 65.5657583 -106.54515 5.41 1
8/10/2010 65.5654567 -106.5444967 4.12 5
8/10/2010 65.563835 -106.5474667 1.69 4
8/10/2010 65.56381 -106.5436033 3.93 1
8/10/2010 65.5624417 -106.543805 1.56 0
8/10/2010 65.5654717 -106.5478333 6.91 4

Hydroacoustic substrate categories: 1 = sand with periphton, 2 = mixed rock, 3 = mud, 4 = cobble/boulder, 5 = sand without periphyton, 0 = no type
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Appendix 3.1-1. Substrate Data Collected from Hydroacoustic Surveys of Llama Lake, Back River Project, 2010

Date Latitude Longitude Depth (m) Type
8/10/2010 65.5636183 -106.54542 3.05 2
8/10/2010 65.567575 -106.5472783 11.57 2
8/10/2010 65.568525 -106.546285 3.1 5
8/10/2010 65.5674833 -106.5469017 10.28 5
8/10/2010 65.5665633 -106.5456133 5.95 1
8/10/2010 65.5662517 -106.5451633 6.54 1
8/10/2010 65.565765 -106.5451317 5.54 5
8/10/2010 65.5654517 -106.5445117 4.11 5
8/10/2010 65.56384 -106.5474433 1.32 2
8/10/2010 65.5638067 -106.5436267 3.87 1
8/10/2010 65.5624467 -106.5437783 1.52 2
8/10/2010 65.5654717 -106.5478333 6.89 4
8/10/2010 65.563635 -106.5454233 2.99 2
8/10/2010 65.567585 -106.547285 11.5 2
8/10/2010 65.5685233 -106.5462667 3.05 5
8/10/2010 65.5674817 -106.54692 10.47 5
8/10/2010 65.5665633 -106.5456133 5.89 1
8/10/2010 65.5662533 -106.5451833 6.59 1
8/10/2010 65.56577 -106.5451117 5.58 1
8/10/2010 65.5654483 -106.5445267 4.11 1
8/10/2010 65.563845 -106.54742 1.57 4
8/10/2010 65.5638033 -106.54365 3.85 1
8/10/2010 65.5624517 -106.5437533 1.54 2
8/10/2010 65.56548 -106.5478333 7 4
8/10/2010 65.56365 -106.5454283 3.23 1
8/10/2010 65.5675967 -106.5472917 11.43 2
8/10/2010 65.5685217 -106.5462467 3.01 5
8/10/2010 65.56748 -106.54694 10.57 5
8/10/2010 65.5665683 -106.54557 5.83 1
8/10/2010 65.5662533 -106.5452033 6.59 1
8/10/2010 65.565775 -106.5450933 5.7 1
8/10/2010 65.565445 -106.5445417 4.09 1
8/10/2010 65.56385 -106.5473967 1.64 2
8/10/2010 65.5638 -106.543675 3.78 1
8/10/2010 65.5624583 -106.5437267 1.59 4
8/10/2010 65.56548 -106.5478333 7.03 4
8/10/2010 65.563665 -106.5454317 3.34 1
8/10/2010 65.5676083 -106.5472983 11.36 2
8/10/2010 65.56852 -106.546225 2.99 5
8/10/2010 65.5674783 -106.5469583 10.81 5
8/10/2010 65.5665733 -106.5455483 5.78 1
8/10/2010 65.566255 -106.5452233 6.6 1
8/10/2010 65.56578 -106.5450733 5.85 5
8/10/2010 65.5654417 -106.5445583 4.05 1
8/10/2010 65.563855 -106.5473733 1.51 2
8/10/2010 65.5637967 -106.5436983 3.76 1
8/10/2010 65.5624633 -106.5437 1.54 4
8/10/2010 65.5654883 -106.5478333 7.08 4
8/10/2010 65.56368 -106.5454367 3.4 1
8/10/2010 65.5676183 -106.547305 11.33 2
8/10/2010 65.56852 -106.546205 2.96 5
8/10/2010 65.567475 -106.5469767 10.97 5
8/10/2010 65.5665783 -106.545525 5.71 1
8/10/2010 65.566255 -106.5452433 6.67 1
8/10/2010 65.565785 -106.545055 5.9 1

Hydroacoustic substrate categories: 1 = sand with periphton, 2 = mixed rock, 3 = mud, 4 = cobble/boulder, 5 = sand without periphyton, 0 = no type
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Appendix 3.1-1. Substrate Data Collected from Hydroacoustic Surveys of Llama Lake, Back River Project, 2010

Date Latitude Longitude Depth (m) Type
8/10/2010 65.5654383 -106.544575 4.07 1
8/10/2010 65.56386 -106.54735 1.68 4
8/10/2010 65.5637933 -106.5437233 3.73 1
8/10/2010 65.5624683 -106.5436733 1.54 4
8/10/2010 65.5654967 -106.5478317 7.1 4
8/10/2010 65.5636933 -106.5454417 3.59 1
8/10/2010 65.56763 -106.5473117 11.22 2
8/10/2010 65.5685167 -106.5461833 2.91 5
8/10/2010 65.5674733 -106.5469967 11.21 5
8/10/2010 65.5665817 -106.545505 5.65 1
8/10/2010 65.5662567 -106.5452633 6.6 1
8/10/2010 65.56579 -106.5450383 6.02 1
8/10/2010 65.5654333 -106.5445933 4.05 1
8/10/2010 65.563865 -106.5473267 1.75 2
8/10/2010 65.5637917 -106.5437483 3.68 1
8/10/2010 65.562475 -106.5436483 1.57 2
8/10/2010 65.565505 -106.54783 7.2 2
8/10/2010 65.5637083 -106.5454467 3.61 1
8/10/2010 65.56764 -106.5473217 11.19 2
8/10/2010 65.5685167 -106.5461633 2.89 5
8/10/2010 65.56747 -106.5470167 11.33 5
8/10/2010 65.5665867 -106.5454833 5.56 1
8/10/2010 65.5662583 -106.545285 6.66 1
8/10/2010 65.56579 -106.5450383 6.18 1
8/10/2010 65.5654283 -106.5446133 4.04 1
8/10/2010 65.56387 -106.5473033 1.73 4
8/10/2010 65.5637883 -106.5437717 3.66 1
8/10/2010 65.5624817 -106.5436233 1.59 4
8/10/2010 65.5655133 -106.5478283 7.22 0
8/10/2010 65.5637233 -106.5454517 3.66 1
8/10/2010 65.5676517 -106.54733 11.15 2
8/10/2010 65.568515 -106.5461417 2.86 2
8/10/2010 65.5674683 -106.5470383 11.46 5
8/10/2010 65.5665917 -106.5454617 5.51 1
8/10/2010 65.56626 -106.545305 6.62 1
8/10/2010 65.5658017 -106.545 6.21 1
8/10/2010 65.565425 -106.5446317 4.04 1
8/10/2010 65.563875 -106.54728 1.85 4
8/10/2010 65.563785 -106.543795 3.61 5
8/10/2010 65.5624867 -106.5435967 1.57 4
8/10/2010 65.5655133 -106.5478283 7.25 4
8/10/2010 65.5637383 -106.5454567 3.75 1
8/10/2010 65.5676617 -106.5473367 11.12 2
8/10/2010 65.5685133 -106.5461217 2.82 5
8/10/2010 65.5674667 -106.54706 11.69 5
8/10/2010 65.5665967 -106.54544 5.41 1
8/10/2010 65.5662617 -106.545325 6.59 5
8/10/2010 65.5658067 -106.5449817 6.42 1
8/10/2010 65.56542 -106.5446483 4.02 1
8/10/2010 65.56388 -106.5472567 1.83 4
8/10/2010 65.5637817 -106.5438183 3.58 1
8/10/2010 65.562495 -106.5435717 1.54 0
8/10/2010 65.5655217 -106.5478267 7.32 4
8/10/2010 65.5637533 -106.5454617 3.83 1
8/10/2010 65.5676717 -106.547345 11.07 2

Hydroacoustic substrate categories: 1 = sand with periphton, 2 = mixed rock, 3 = mud, 4 = cobble/boulder, 5 = sand without periphyton, 0 = no type
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Appendix 3.1-1. Substrate Data Collected from Hydroacoustic Surveys of Llama Lake, Back River Project, 2010

Date Latitude Longitude Depth (m) Type
8/10/2010 65.5685117 -106.5461017 2.79 5
8/10/2010 65.567465 -106.54708 11.86 5
8/10/2010 65.5666 -106.5454183 5.32 1
8/10/2010 65.5662617 -106.5453467 6.6 1
8/10/2010 65.5658117 -106.5449633 6.55 1
8/10/2010 65.565415 -106.5446683 4 1
8/10/2010 65.5638867 -106.5472317 1.83 4
8/10/2010 65.5637783 -106.5438433 3.56 1
8/10/2010 65.5625 -106.543545 1.52 4
8/10/2010 65.5655283 -106.547825 7.34 4
8/10/2010 65.5637683 -106.5454667 3.87 1
8/10/2010 65.5676817 -106.5473533 10.97 2
8/10/2010 65.5685117 -106.5460817 2.74 5
8/10/2010 65.5674633 -106.5471 11.91 5
8/10/2010 65.566605 -106.5453967 5.24 1
8/10/2010 65.5662633 -106.5453683 6.57 1
8/10/2010 65.5658167 -106.544945 6.57 1
8/10/2010 65.565415 -106.5446683 4 1
8/10/2010 65.5638917 -106.5472067 1.81 0
8/10/2010 65.563775 -106.543865 3.56 1
8/10/2010 65.5625067 -106.54352 1.9 2
8/10/2010 65.5655367 -106.5478233 7.43 0
8/10/2010 65.5637833 -106.54547 3.95 1
8/10/2010 65.5676917 -106.5473617 10.76 2
8/10/2010 65.56851 -106.5460617 2.69 0
8/10/2010 65.56746 -106.5471183 12.08 0
8/10/2010 65.5666083 -106.5453767 5.22 1
8/10/2010 65.566265 -106.54539 6.59 1
8/10/2010 65.5658233 -106.5449267 6.66 1
8/10/2010 65.5654083 -106.544705 3.99 1
8/10/2010 65.5638967 -106.5471817 1.8 4
8/10/2010 65.56377 -106.5438883 3.51 1
8/10/2010 65.5625117 -106.543495 1.85 0
8/10/2010 65.5655367 -106.5478233 7.51 4
8/10/2010 65.5637983 -106.545475 3.97 1
8/10/2010 65.5677033 -106.54737 10.83 2
8/10/2010 65.5685083 -106.5460417 2.67 4
8/10/2010 65.5674583 -106.5471383 12.23 4
8/10/2010 65.5666117 -106.545355 5.1 1
8/10/2010 65.5662667 -106.54541 6.55 1
8/10/2010 65.5658283 -106.5449083 6.76 1
8/10/2010 65.565405 -106.5447233 4 1
8/10/2010 65.5639017 -106.5471567 1.85 2
8/10/2010 65.5637667 -106.5439117 3.46 1
8/10/2010 65.5625167 -106.5434717 1.71 4
8/10/2010 65.5655367 -106.5478233 7.6 4
8/10/2010 65.5638133 -106.5454783 4.02 1
8/10/2010 65.5677133 -106.5473783 10.78 2
8/10/2010 65.5685083 -106.5460217 2.57 4
8/10/2010 65.567455 -106.5471567 12.37 4
8/10/2010 65.5666167 -106.545335 5.01 1
8/10/2010 65.5662667 -106.54543 6.55 1
8/10/2010 65.5658333 -106.54489 6.86 1
8/10/2010 65.5654017 -106.54474 3.99 1
8/10/2010 65.5639067 -106.5471333 1.88 2

Hydroacoustic substrate categories: 1 = sand with periphton, 2 = mixed rock, 3 = mud, 4 = cobble/boulder, 5 = sand without periphyton, 0 = no type
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Appendix 3.1-1. Substrate Data Collected from Hydroacoustic Surveys of Llama Lake, Back River Project, 2010

Date Latitude Longitude Depth (m) Type
8/10/2010 65.5637633 -106.543935 3.4 2
8/10/2010 65.5625233 -106.5434467 1.66 4
8/10/2010 65.5655367 -106.5478233 7.58 4
8/10/2010 65.5638283 -106.5454817 4.07 1
8/10/2010 65.567725 -106.5473883 10.71 2
8/10/2010 65.5685067 -106.546 2.43 2
8/10/2010 65.5674533 -106.5471767 12.39 2
8/10/2010 65.5666217 -106.5453133 4.94 1
8/10/2010 65.5662683 -106.54545 6.54 1
8/10/2010 65.5658383 -106.5448717 6.86 1
8/10/2010 65.5653983 -106.54476 3.97 1
8/10/2010 65.5639133 -106.54711 1.93 2
8/10/2010 65.56376 -106.5439583 3.44 2
8/10/2010 65.5625283 -106.5434217 1.66 2
8/10/2010 65.5655367 -106.5478233 7.66 4
8/10/2010 65.5638417 -106.545485 4.14 1
8/10/2010 65.567735 -106.5473967 10.59 2
8/10/2010 65.568505 -106.5459783 2.41 2
8/10/2010 65.56745 -106.5471983 12.52 5
8/10/2010 65.566625 -106.5452917 4.86 1
8/10/2010 65.5662683 -106.5454717 6.54 1
8/10/2010 65.565845 -106.5448533 6.95 1
8/10/2010 65.565395 -106.5447783 3.97 1
8/10/2010 65.5639183 -106.547085 1.95 0
8/10/2010 65.5637567 -106.5439817 3.42 2
8/10/2010 65.5625333 -106.5433967 1.59 4
8/10/2010 65.5655367 -106.5478233 7.7 0
8/10/2010 65.5638567 -106.5454867 4.17 1
8/10/2010 65.567745 -106.547405 10.49 2
8/10/2010 65.5685033 -106.5459567 2.33 2
8/10/2010 65.5674467 -106.5472183 12.54 2
8/10/2010 65.5666283 -106.54527 4.84 1
8/10/2010 65.56627 -106.5454917 6.52 1
8/10/2010 65.56585 -106.5448333 6.96 5
8/10/2010 65.5653917 -106.544795 3.95 1
8/10/2010 65.5639233 -106.5470617 2.09 4
8/10/2010 65.5637533 -106.5440067 3.42 0
8/10/2010 65.56254 -106.5433717 1.61 0
8/10/2010 65.5655433 -106.54782 7.73 4
8/10/2010 65.5638717 -106.54549 4.21 1
8/10/2010 65.567755 -106.5474133 10.42 2
8/10/2010 65.5685017 -106.545935 2.24 2
8/10/2010 65.567445 -106.5472383 12.66 5
8/10/2010 65.5666317 -106.5452467 4.74 1
8/10/2010 65.5662717 -106.5455133 6.52 1
8/10/2010 65.565855 -106.544815 7 1
8/10/2010 65.5653883 -106.5448133 3.93 1
8/10/2010 65.5639267 -106.54704 2.04 4
8/10/2010 65.56375 -106.54403 3.4 1
8/10/2010 65.5625467 -106.5433467 1.57 2
8/10/2010 65.5655433 -106.54782 7.78 4
8/10/2010 65.5638867 -106.545495 4.28 1
8/10/2010 65.5677667 -106.5474217 10.35 2
8/10/2010 65.5685 -106.5459133 1.97 4
8/10/2010 65.5674433 -106.54726 12.73 2

Hydroacoustic substrate categories: 1 = sand with periphton, 2 = mixed rock, 3 = mud, 4 = cobble/boulder, 5 = sand without periphyton, 0 = no type
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Appendix 3.1-1. Substrate Data Collected from Hydroacoustic Surveys of Llama Lake, Back River Project, 2010

Date Latitude Longitude Depth (m) Type
8/10/2010 65.566635 -106.545225 4.69 1
8/10/2010 65.5662733 -106.5455317 6.5 1
8/10/2010 65.56586 -106.544795 6.98 1
8/10/2010 65.565385 -106.5448317 3.93 1
8/10/2010 65.5639333 -106.5470183 2.16 4
8/10/2010 65.563745 -106.5440533 3.42 1
8/10/2010 65.5625533 -106.54332 1.57 2
8/10/2010 65.5655433 -106.54782 7.8 4
8/10/2010 65.5639033 -106.5455 4.33 1
8/10/2010 65.5677767 -106.5474283 10.28 2
8/10/2010 65.5685 -106.5458917 1.76 4
8/10/2010 65.5674417 -106.54728 12.73 5
8/10/2010 65.5666383 -106.5452067 4.65 1
8/10/2010 65.5662733 -106.5455517 6.54 1
8/10/2010 65.565865 -106.544775 7.01 1
8/10/2010 65.5653833 -106.5448483 3.9 1
8/10/2010 65.5639383 -106.5469967 2.12 2
8/10/2010 65.5637417 -106.5440767 3.4 1
8/10/2010 65.56256 -106.5432933 1.57 2
8/10/2010 65.5639183 -106.545505 4.4 1
8/10/2010 65.5677867 -106.5474383 10.15 5
8/10/2010 65.5684983 -106.54587 1.61 4
8/10/2010 65.56744 -106.5473 12.8 2
8/10/2010 65.566645 -106.5451867 4.59 1
8/10/2010 65.566275 -106.5455717 6.54 1
8/10/2010 65.5658717 -106.5447567 7.01 1
8/10/2010 65.56538 -106.5448667 3.9 1
8/10/2010 65.563945 -106.5469733 2.26 4
8/10/2010 65.5637383 -106.5441017 3.39 1
8/10/2010 65.562565 -106.5432667 1.57 2
8/10/2010 65.5639333 -106.54551 4.48 1
8/10/2010 65.5677983 -106.547445 10.11 5
8/10/2010 65.5684983 -106.54585 1.49 2
8/10/2010 65.5674383 -106.54732 12.87 2
8/10/2010 65.56665 -106.545165 4.52 1
8/10/2010 65.566275 -106.5455917 6.52 1
8/10/2010 65.5658783 -106.5447383 7 1
8/10/2010 65.5653767 -106.5448833 3.88 1
8/10/2010 65.56395 -106.5469517 2.34 4
8/10/2010 65.563735 -106.5441267 3.37 1
8/10/2010 65.5625717 -106.5432417 1.56 2
8/10/2010 65.5639483 -106.5455167 4.53 1
8/10/2010 65.5678083 -106.547455 9.97 5
8/10/2010 65.5684967 -106.5458317 1.42 2
8/10/2010 65.5674383 -106.5473417 12.83 2
8/10/2010 65.5666533 -106.5451417 4.5 1
8/10/2010 65.5662767 -106.5456117 6.5 1
8/10/2010 65.5658833 -106.54472 6.95 1
8/10/2010 65.5653733 -106.5449017 3.87 1
8/10/2010 65.5639567 -106.5469283 2.17 2
8/10/2010 65.5637317 -106.54415 3.32 1
8/10/2010 65.5625783 -106.543215 1.35 2
8/10/2010 65.563965 -106.5455233 4.6 1
8/10/2010 65.5678183 -106.5474633 9.8 2
8/10/2010 65.568495 -106.5458117 1.35 2

Hydroacoustic substrate categories: 1 = sand with periphton, 2 = mixed rock, 3 = mud, 4 = cobble/boulder, 5 = sand without periphyton, 0 = no type
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Appendix 3.1-1. Substrate Data Collected from Hydroacoustic Surveys of Llama Lake, Back River Project, 2010

Date Latitude Longitude Depth (m) Type
8/10/2010 65.5674367 -106.5473617 12.83 2
8/10/2010 65.5666583 -106.5451183 4.45 1
8/10/2010 65.5662767 -106.5456317 6.55 1
8/10/2010 65.5658883 -106.5447017 6.91 1
8/10/2010 65.5653683 -106.5449167 3.87 1
8/10/2010 65.56396 -106.546905 2.21 2
8/10/2010 65.56373 -106.5441733 3.3 2
8/10/2010 65.5625833 -106.5431883 1.49 2
8/10/2010 65.56398 -106.5455283 4.69 1
8/10/2010 65.56783 -106.54747 9.58 2
8/10/2010 65.5684917 -106.5457917 1.03 2
8/10/2010 65.5674367 -106.5473617 12.85 2
8/10/2010 65.5666617 -106.5450967 4.4 1
8/10/2010 65.5662783 -106.5456533 6.57 1
8/10/2010 65.5658933 -106.5446833 6.89 1
8/10/2010 65.5653633 -106.5449333 3.85 1
8/10/2010 65.563965 -106.54688 2.55 4
8/10/2010 65.5637267 -106.5441967 3.27 2
8/10/2010 65.56259 -106.5431633 1.57 4
8/10/2010 65.563995 -106.5455333 4.74 1
8/10/2010 65.56784 -106.54748 9.46 2
8/10/2010 65.56849 -106.5457717 1.21 2
8/10/2010 65.56743 -106.5474017 12.88 2
8/10/2010 65.566665 -106.5450733 4.38 1
8/10/2010 65.56628 -106.545675 6.55 1
8/10/2010 65.5658983 -106.544665 6.84 1
8/10/2010 65.56536 -106.54495 3.85 5
8/10/2010 65.5639683 -106.5468567 2.6 2
8/10/2010 65.5637233 -106.54422 3.23 5
8/10/2010 65.5625967 -106.5431367 1.59 2
8/10/2010 65.56401 -106.5455383 4.79 1
8/10/2010 65.56785 -106.5474883 9.58 2
8/10/2010 65.5684883 -106.5457533 1.25 2
8/10/2010 65.5674283 -106.5474233 12.88 2
8/10/2010 65.5666667 -106.5450517 4.35 1
8/10/2010 65.5662817 -106.5456967 6.55 1
8/10/2010 65.565905 -106.5446467 6.79 1
8/10/2010 65.5653567 -106.544965 3.83 5
8/10/2010 65.5639733 -106.5468333 2.5 4
8/10/2010 65.56372 -106.5442433 3.22 5
8/10/2010 65.5626017 -106.5431117 1.52 0
8/10/2010 65.5640233 -106.5455433 4.79 1
8/10/2010 65.5678617 -106.5474967 9.38 2
8/10/2010 65.5684867 -106.5457333 1.27 2
8/10/2010 65.567425 -106.5474433 12.9 2
8/10/2010 65.56667 -106.54503 4.33 1
8/10/2010 65.5662833 -106.5457183 6.59 1
8/10/2010 65.5659117 -106.5446267 6.76 1
8/10/2010 65.5653517 -106.5449817 3.8 5
8/10/2010 65.5639783 -106.5468117 2.57 4
8/10/2010 65.5637167 -106.5442667 3.18 1
8/10/2010 65.5626083 -106.543085 1.57 4
8/10/2010 65.5640383 -106.5455483 4.86 1
8/10/2010 65.5678717 -106.547505 9.36 2
8/10/2010 65.568485 -106.5457133 1.03 2

Hydroacoustic substrate categories: 1 = sand with periphton, 2 = mixed rock, 3 = mud, 4 = cobble/boulder, 5 = sand without periphyton, 0 = no type
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Appendix 3.1-1. Substrate Data Collected from Hydroacoustic Surveys of Llama Lake, Back River Project, 2010

Date Latitude Longitude Depth (m) Type
8/10/2010 65.5674233 -106.547465 12.92 2
8/10/2010 65.5666733 -106.5450067 4.29 1
8/10/2010 65.566285 -106.54574 6.59 1
8/10/2010 65.5659167 -106.5446083 6.69 1
8/10/2010 65.5653483 -106.545 3.8 5
8/10/2010 65.563985 -106.5467883 2.75 2
8/10/2010 65.5637133 -106.5442917 3.15 5
8/10/2010 65.562615 -106.54306 1.59 4
8/10/2010 65.5640533 -106.5455533 4.88 1
8/10/2010 65.5678817 -106.5475133 9.2 2
8/10/2010 65.5684833 -106.5456967 1.01 2
8/10/2010 65.5674217 -106.5474833 12.93 2
8/10/2010 65.5666767 -106.544985 4.24 1
8/10/2010 65.566285 -106.54576 6.67 1
8/10/2010 65.5659217 -106.5445883 6.67 1
8/10/2010 65.5653433 -106.5450183 3.75 1
8/10/2010 65.56399 -106.546765 2.75 2
8/10/2010 65.5637083 -106.544315 3.17 1
8/10/2010 65.5626217 -106.5430333 1.47 2
8/10/2010 65.5640683 -106.5455583 4.91 1
8/10/2010 65.5678917 -106.5475233 9.15 2
8/10/2010 65.56848 -106.5456817 1.11 2
8/10/2010 65.5674183 -106.5475033 12.93 2
8/10/2010 65.5666817 -106.544965 4.19 5
8/10/2010 65.5662867 -106.54578 6.66 1
8/10/2010 65.5659267 -106.5445683 6.6 1
8/10/2010 65.56534 -106.5450383 3.73 1
8/10/2010 65.563995 -106.5467417 2.75 2
8/10/2010 65.563705 -106.54434 3.1 5
8/10/2010 65.5626283 -106.5430083 1.64 2
8/10/2010 65.5640817 -106.5455617 4.91 1
8/10/2010 65.5679017 -106.5475333 9 2
8/10/2010 65.5684767 -106.5456667 1.25 4
8/10/2010 65.567415 -106.5475233 12.93 2
8/10/2010 65.5666867 -106.544945 4.19 2
8/10/2010 65.5662867 -106.5458017 6.62 1
8/10/2010 65.5659317 -106.54455 6.55 1
8/10/2010 65.5653383 -106.5450583 3.76 1
8/10/2010 65.5640017 -106.5467183 2.75 2
8/10/2010 65.5637 -106.544365 3.13 1
8/10/2010 65.562635 -106.5429833 1.63 2
8/10/2010 65.5640967 -106.5455667 4.89 1
8/10/2010 65.5679117 -106.547545 8.95 2
8/10/2010 65.5684717 -106.5456517 1.21 4
8/10/2010 65.5674117 -106.5475433 12.92 2
8/10/2010 65.5666917 -106.5449233 4.12 1
8/10/2010 65.5662883 -106.54582 6.66 1
8/10/2010 65.5659367 -106.5445317 6.54 1
8/10/2010 65.565335 -106.5450767 3.73 1
8/10/2010 65.5640083 -106.5466933 2.77 2
8/10/2010 65.5636967 -106.54439 3.13 1
8/10/2010 65.5626417 -106.5429583 1.47 2
8/10/2010 65.5641117 -106.54557 4.84 1
8/10/2010 65.5679217 -106.5475567 8.88 2
8/10/2010 65.5674083 -106.5475633 12.92 2

Hydroacoustic substrate categories: 1 = sand with periphton, 2 = mixed rock, 3 = mud, 4 = cobble/boulder, 5 = sand without periphyton, 0 = no type
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Appendix 3.1-1. Substrate Data Collected from Hydroacoustic Surveys of Llama Lake, Back River Project, 2010

Date Latitude Longitude Depth (m) Type
8/10/2010 65.5666933 -106.5449017 4.09 1
8/10/2010 65.5662917 -106.5458417 6.71 1
8/10/2010 65.5659417 -106.5445133 6.45 1
8/10/2010 65.5653317 -106.5450933 3.73 5
8/10/2010 65.5640133 -106.54667 2.79 2
8/10/2010 65.5636917 -106.5444133 3.13 1
8/10/2010 65.5626483 -106.5429317 1.59 4
8/10/2010 65.5641267 -106.545575 4.81 1
8/10/2010 65.56793 -106.5475683 8.79 2
8/10/2010 65.5684617 -106.5456233 1.06 2
8/10/2010 65.5674067 -106.5475817 12.92 2
8/10/2010 65.5666967 -106.5448817 4.07 1
8/10/2010 65.5662933 -106.5458617 6.78 1
8/10/2010 65.5659483 -106.5444933 6.42 1
8/10/2010 65.5653267 -106.54511 3.71 5
8/10/2010 65.5640183 -106.5466467 2.82 2
8/10/2010 65.5636883 -106.544435 3.1 1
8/10/2010 65.562655 -106.542905 1.4 2
8/10/2010 65.5641417 -106.5455783 4.77 1
8/10/2010 65.56794 -106.54758 8.74 5
8/10/2010 65.5684567 -106.54561 1.09 2
8/10/2010 65.5674033 -106.5476017 12.92 2
8/10/2010 65.5667017 -106.5448617 4.05 5
8/10/2010 65.5662933 -106.5458817 6.74 1
8/10/2010 65.5659533 -106.544475 6.36 1
8/10/2010 65.5653233 -106.5451283 3.68 5
8/10/2010 65.5640233 -106.5466233 2.82 2
8/10/2010 65.563685 -106.54446 3.1 1
8/10/2010 65.56266 -106.5428783 1.49 0
8/10/2010 65.564155 -106.5455817 4.77 2
8/10/2010 65.56795 -106.5475917 8.64 2
8/10/2010 65.5684517 -106.5455967 1.13 2
8/10/2010 65.5674017 -106.54762 12.88 2
8/10/2010 65.566705 -106.54484 4.05 2
8/10/2010 65.566295 -106.5459017 6.79 1
8/10/2010 65.5659567 -106.5444533 6.24 1
8/10/2010 65.5653183 -106.5451433 3.66 5
8/10/2010 65.5640267 -106.5466017 2.81 2
8/10/2010 65.5636817 -106.544485 3.1 3
8/10/2010 65.5626667 -106.5428533 1.51 2
8/10/2010 65.56417 -106.545585 4.74 2
8/10/2010 65.56796 -106.547605 8.45 2
8/10/2010 65.568445 -106.5455867 1.13 2
8/10/2010 65.5673983 -106.5476383 12.9 2
8/10/2010 65.5667083 -106.5448183 4.02 5
8/10/2010 65.5662967 -106.5459217 6.83 1
8/10/2010 65.5659617 -106.544435 6.14 1
8/10/2010 65.565315 -106.5451567 3.64 2
8/10/2010 65.5640317 -106.5465767 2.79 2
8/10/2010 65.5636783 -106.5445083 3.08 5
8/10/2010 65.5626717 -106.5428283 1.56 4
8/10/2010 65.5641867 -106.5455883 4.72 2
8/10/2010 65.56797 -106.5476167 8.47 2
8/10/2010 65.56844 -106.545575 1.18 2
8/10/2010 65.567395 -106.5476583 12.92 2

Hydroacoustic substrate categories: 1 = sand with periphton, 2 = mixed rock, 3 = mud, 4 = cobble/boulder, 5 = sand without periphyton, 0 = no type
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Appendix 3.1-1. Substrate Data Collected from Hydroacoustic Surveys of Llama Lake, Back River Project, 2010

Date Latitude Longitude Depth (m) Type
8/10/2010 65.5667133 -106.544795 3.97 2
8/10/2010 65.5663 -106.5459433 6.84 2
8/10/2010 65.5659667 -106.5444167 6.11 1
8/10/2010 65.5653117 -106.5451733 3.63 2
8/10/2010 65.5640367 -106.5465533 2.7 4
8/10/2010 65.563675 -106.5445317 3.06 2
8/10/2010 65.5626783 -106.5428017 1.59 4
8/10/2010 65.5642017 -106.5455917 4.69 2
8/10/2010 65.5679783 -106.5476283 8.28 2
8/10/2010 65.568435 -106.5455633 1.25 4
8/10/2010 65.5673917 -106.5476783 12.83 2
8/10/2010 65.5667167 -106.5447733 3.95 2
8/10/2010 65.5663017 -106.545965 6.88 2
8/10/2010 65.5659717 -106.5443983 6.01 1
8/10/2010 65.5653083 -106.5451933 3.59 0
8/10/2010 65.5640433 -106.54653 2.74 4
8/10/2010 65.5636717 -106.544555 3.06 4
8/10/2010 65.562685 -106.542775 1.52 4
8/10/2010 65.5642167 -106.5455933 4.7 1
8/10/2010 65.5679883 -106.5476417 8.23 2
8/10/2010 65.5684283 -106.5455517 1.13 2
8/10/2010 65.5673883 -106.5476983 12.81 2
8/10/2010 65.56672 -106.5447517 3.88 2
8/10/2010 65.5663033 -106.545985 6.89 2
8/10/2010 65.5659767 -106.5443783 5.89 1
8/10/2010 65.565305 -106.54521 3.56 5
8/10/2010 65.5640483 -106.546505 2.75 2
8/10/2010 65.5636683 -106.5445783 3.05 5
8/10/2010 65.56269 -106.5427483 1.57 0
8/10/2010 65.5642333 -106.5455967 4.67 1
8/10/2010 65.5679967 -106.5476567 8.09 2
8/10/2010 65.5684233 -106.54554 1.28 2
8/10/2010 65.5673867 -106.5477183 12.88 2
8/10/2010 65.5667233 -106.54473 3.88 2
8/10/2010 65.566305 -106.5460067 6.89 2
8/10/2010 65.5659817 -106.5443583 5.83 1
8/10/2010 65.5653017 -106.5452267 3.56 5
8/10/2010 65.5640533 -106.54648 2.69 4
8/10/2010 65.563665 -106.5446017 3.06 2
8/10/2010 65.5626967 -106.5427217 1.49 2
8/10/2010 65.5642483 -106.5456 4.64 3
8/10/2010 65.5680067 -106.5476683 8.11 2
8/10/2010 65.5684183 -106.545525 1.16 2
8/10/2010 65.5673833 -106.5477367 12.85 2
8/10/2010 65.5667267 -106.5447083 3.87 2
8/10/2010 65.566305 -106.5460267 6.95 2
8/10/2010 65.5659867 -106.54434 5.78 1
8/10/2010 65.5652967 -106.545245 3.52 2
8/10/2010 65.56406 -106.546455 2.86 4
8/10/2010 65.5636617 -106.544625 3.03 2
8/10/2010 65.5627017 -106.5426967 1.42 2
8/10/2010 65.5642617 -106.5456033 4.45 4
8/10/2010 65.568015 -106.54768 7.92 2
8/10/2010 65.5684133 -106.5455117 1.18 2
8/10/2010 65.5673817 -106.5477567 12.88 2

Hydroacoustic substrate categories: 1 = sand with periphton, 2 = mixed rock, 3 = mud, 4 = cobble/boulder, 5 = sand without periphyton, 0 = no type

Page 38 of 61




Appendix 3.1-1. Substrate Data Collected from Hydroacoustic Surveys of Llama Lake, Back River Project, 2010

Date Latitude Longitude Depth (m) Type
8/10/2010 65.56673 -106.5446867 3.83 2
8/10/2010 65.5663067 -106.5460467 6.98 1
8/10/2010 65.5659917 -106.5443217 5.63 1
8/10/2010 65.5652933 -106.5452633 3.51 2
8/10/2010 65.5640667 -106.5464317 3.01 4
8/10/2010 65.5636567 -106.54465 3.05 2
8/10/2010 65.5627083 -106.5426717 1.54 4
8/10/2010 65.5642767 -106.5456067 4.28 4
8/10/2010 65.568025 -106.5476933 7.82 2
8/10/2010 65.5684083 -106.5454967 1.2 2
8/10/2010 65.5673783 -106.547775 12.9 2
8/10/2010 65.5667333 -106.544665 3.8 2
8/10/2010 65.5663083 -106.546065 7.03 1
8/10/2010 65.5659967 -106.5443033 5.58 1
8/10/2010 65.5652883 -106.54528 3.51 2
8/10/2010 65.5640733 -106.5464083 3.2 4
8/10/2010 65.5636533 -106.5446733 3.01 2
8/10/2010 65.562715 -106.5426467 1.56 2
8/10/2010 65.5642917 -106.54561 4 4
8/10/2010 65.568035 -106.547705 7.9 5
8/10/2010 65.5684017 -106.5454833 1.09 0
8/10/2010 65.567375 -106.5477933 12.93 2
8/10/2010 65.5667367 -106.5446417 3.83 1
8/10/2010 65.56631 -106.546085 7.05 1
8/10/2010 65.566 -106.5442867 5.47 1
8/10/2010 65.565285 -106.5452983 3.49 2
8/10/2010 65.5640783 -106.5463833 3.47 2
8/10/2010 65.56365 -106.5446983 3.01 2
8/10/2010 65.56272 -106.54262 1.47 2
8/10/2010 65.5643067 -106.5456133 3.93 2
8/10/2010 65.568045 -106.5477167 7.8 2
8/10/2010 65.5673733 -106.5478133 12.93 2
8/10/2010 65.56674 -106.5446183 3.88 1
8/10/2010 65.5663117 -106.546105 7.07 1
8/10/2010 65.566005 -106.5442667 5.46 1
8/10/2010 65.56528 -106.545315 3.47 5
8/10/2010 65.564085 -106.5463583 3.63 5
8/10/2010 65.5636467 -106.54472 3.01 2
8/10/2010 65.5627267 -106.5425933 1.37 2
8/10/2010 65.5643217 -106.545615 3.87 5
8/10/2010 65.568055 -106.5477283 7.63 4
8/10/2010 65.56737 -106.5478333 12.95 2
8/10/2010 65.5667433 -106.544595 3.87 1
8/10/2010 65.5663117 -106.546125 7.07 1
8/10/2010 65.56601 -106.5442483 5.35 1
8/10/2010 65.5652767 -106.5453317 3.46 5
8/10/2010 65.5640917 -106.5463333 3.78 5
8/10/2010 65.5636433 -106.544745 2.98 2
8/10/2010 65.5627333 -106.5425667 1.51 4
8/10/2010 65.5643367 -106.5456183 3.87 5
8/10/2010 65.5680633 -106.5477417 7.65 0
8/10/2010 65.5673683 -106.5478533 13 2
8/10/2010 65.5667467 -106.5445717 3.93 1
8/10/2010 65.5663133 -106.546145 7.08 1
8/10/2010 65.566015 -106.54423 5.3 1

Hydroacoustic substrate categories: 1 = sand with periphton, 2 = mixed rock, 3 = mud, 4 = cobble/boulder, 5 = sand without periphyton, 0 = no type
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Appendix 3.1-1. Substrate Data Collected from Hydroacoustic Surveys of Llama Lake, Back River Project, 2010

Date Latitude Longitude Depth (m) Type
8/10/2010 65.5652717 -106.54535 3.46 5
8/10/2010 65.5640983 -106.5463067 4 1
8/10/2010 65.56364 -106.5447683 2.93 2
8/10/2010 65.5627383 -106.5425383 1.52 2
8/10/2010 65.56435 -106.5456233 3.93 1
8/10/2010 65.5680733 -106.5477533 7.61 2
8/10/2010 65.5673667 -106.5478733 13.05 2
8/10/2010 65.5667483 -106.5445517 4 1
8/10/2010 65.566315 -106.546165 7.12 2
8/10/2010 65.5660183 -106.54421 5.18 1
8/10/2010 65.5652683 -106.5453683 3.42 1
8/10/2010 65.5641033 -106.5462833 4.17 1
8/10/2010 65.5636367 -106.5447917 2.82 4
8/10/2010 65.562745 -106.5425117 1.4 0
8/10/2010 65.564365 -106.5456283 4.02 1
8/10/2010 65.5680817 -106.5477667 7.6 2
8/10/2010 65.567365 -106.5478933 13.07 4
8/10/2010 65.5667517 -106.54453 4.02 0
8/10/2010 65.5663167 -106.546185 7.17 2
8/10/2010 65.5660217 -106.54419 5.13 1
8/10/2010 65.5652633 -106.5453883 3.44 1
8/10/2010 65.56411 -106.54626 4.35 1
8/10/2010 65.5636333 -106.544815 2.79 2
8/10/2010 65.562745 -106.5425117 1.3 2
8/10/2010 65.56438 -106.5456333 4.07 1
8/10/2010 65.5680917 -106.54778 7.48 2
8/10/2010 65.5673617 -106.5479117 13.11 4
8/10/2010 65.566755 -106.5445083 4.04 1
8/10/2010 65.5663167 -106.5462033 7.1 1
8/10/2010 65.5660267 -106.5441717 5 1
8/10/2010 65.56526 -106.5454067 3.46 1
8/10/2010 65.5641167 -106.546235 4.48 1
8/10/2010 65.56363 -106.5448367 2.81 4
8/10/2010 65.562755 -106.5424583 1.54 0
8/10/2010 65.5643967 -106.5456383 4.12 1
8/10/2010 65.5681 -106.547795 7.36 2
8/10/2010 65.56736 -106.5479317 13.17 2
8/10/2010 65.5667567 -106.544485 4.05 1
8/10/2010 65.5663167 -106.5462217 7.17 1
8/10/2010 65.5660317 -106.5441517 4.96 1
8/10/2010 65.565255 -106.545425 3.47 1
8/10/2010 65.5641217 -106.54621 4.62 1
8/10/2010 65.563625 -106.5448583 2.82 4
8/10/2010 65.56276 -106.5424317 1.39 2
8/10/2010 65.5644117 -106.5456417 4.31 1
8/10/2010 65.5681083 -106.54781 7.37 2
8/10/2010 65.5673567 -106.54795 13.24 2
8/10/2010 65.56676 -106.5444617 4 1
8/10/2010 65.5663183 -106.5462433 7.2 1
8/10/2010 65.5660367 -106.5441333 4.93 1
8/10/2010 65.5652517 -106.5454433 3.46 1
8/10/2010 65.5641267 -106.546185 4.82 1
8/10/2010 65.56362 -106.5448817 2.91 2
8/10/2010 65.5627667 -106.5424067 1.23 2
8/10/2010 65.5644267 -106.5456467 4.38 1

Hydroacoustic substrate categories: 1 = sand with periphton, 2 = mixed rock, 3 = mud, 4 = cobble/boulder, 5 = sand without periphyton, 0 = no type
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Appendix 3.1-1. Substrate Data Collected from Hydroacoustic Surveys of Llama Lake, Back River Project, 2010

Date Latitude Longitude Depth (m) Type
8/10/2010 65.5681183 -106.5478233 7.2 2
8/10/2010 65.5673533 -106.54797 13.26 2
8/10/2010 65.5667633 -106.5444367 4 0
8/10/2010 65.5663183 -106.546265 7.19 1
8/10/2010 65.5660417 -106.544115 4.82 1
8/10/2010 65.5652467 -106.5454617 3.46 1
8/10/2010 65.5641317 -106.54616 4.86 1
8/10/2010 65.5636167 -106.5449033 2.99 2
8/10/2010 65.5644417 -106.5456517 4.48 1
8/10/2010 65.5681267 -106.5478383 7.24 2
8/10/2010 65.56735 -106.5479883 13.33 2
8/10/2010 65.566765 -106.5444133 3.93 1
8/10/2010 65.56632 -106.5462867 7.2 1
8/10/2010 65.5660467 -106.5440983 4.76 1
8/10/2010 65.5652433 -106.54548 3.47 5
8/10/2010 65.5641383 -106.546135 5.01 1
8/10/2010 65.5636117 -106.5449267 2.96 2
8/10/2010 65.5644567 -106.5456567 4.55 1
8/10/2010 65.5681367 -106.5478517 7.25 2
8/10/2010 65.5673467 -106.5480083 13.38 2
8/10/2010 65.5667683 -106.54439 3.85 2
8/10/2010 65.5663217 -106.5463083 7.2 1
8/10/2010 65.5660517 -106.54408 4.7 1
8/10/2010 65.56524 -106.5454983 3.47 5
8/10/2010 65.564145 -106.5461117 5.12 1
8/10/2010 65.5636083 -106.5449483 2.99 2
8/10/2010 65.5644717 -106.5456617 4.57 1
8/10/2010 65.568145 -106.547865 6.95 2
8/10/2010 65.5673433 -106.5480283 13.46 2
8/10/2010 65.5667717 -106.5443683 3.85 0
8/10/2010 65.5663233 -106.5463283 7.22 5
8/10/2010 65.5660583 -106.5440617 4.62 1
8/10/2010 65.565235 -106.5455167 3.46 1
8/10/2010 65.5641517 -106.5460867 5.27 1
8/10/2010 65.5636033 -106.5449717 3.01 2
8/10/2010 65.5644867 -106.5456683 4.55 1
8/10/2010 65.568155 -106.5478783 6.91 2
8/10/2010 65.5673417 -106.5480483 13.45 2
8/10/2010 65.566775 -106.544345 3.76 2
8/10/2010 65.5663233 -106.5463283 7.24 5
8/10/2010 65.5660617 -106.5440433 4.6 1
8/10/2010 65.5652317 -106.5455333 3.46 1
8/10/2010 65.5641567 -106.54606 5.34 1
8/10/2010 65.5636 -106.5449967 3.03 2
8/10/2010 65.5645 -106.5456767 4.48 1
8/10/2010 65.5681633 -106.54789 6.81 2
8/10/2010 65.5673383 -106.5480683 13.43 2
8/10/2010 65.5667783 -106.5443217 3.7 2
8/10/2010 65.5663233 -106.54637 7.27 1
8/10/2010 65.5660667 -106.544025 4.53 1
8/10/2010 65.5652283 -106.54555 3.47 1
8/10/2010 65.5641617 -106.546035 5.34 2
8/10/2010 65.563595 -106.5450217 3.05 2
8/10/2010 65.564515 -106.5456833 4.41 1
8/10/2010 65.5681717 -106.5479033 6.78 2

Hydroacoustic substrate categories: 1 = sand with periphton, 2 = mixed rock, 3 = mud, 4 = cobble/boulder, 5 = sand without periphyton, 0 = no type
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Appendix 3.1-1. Substrate Data Collected from Hydroacoustic Surveys of Llama Lake, Back River Project, 2010

Date Latitude Longitude Depth (m) Type
8/10/2010 65.567335 -106.5480867 13.46 2
8/10/2010 65.5667817 -106.5443 3.61 2
8/10/2010 65.5663233 -106.54639 7.31 1
8/10/2010 65.5660717 -106.544005 4.5 1
8/10/2010 65.565225 -106.5455683 3.49 1
8/10/2010 65.5641667 -106.54601 5.3 1
8/10/2010 65.56359 -106.545045 3.05 2
8/10/2010 65.56453 -106.5456883 4.41 1
8/10/2010 65.56818 -106.5479167 6.5 2
8/10/2010 65.5673317 -106.548105 13.41 2
8/10/2010 65.5667833 -106.5442783 3.52 2
8/10/2010 65.5663233 -106.54641 7.34 1
8/10/2010 65.566075 -106.5439867 4.41 5
8/10/2010 65.5652217 -106.5455867 3.46 1
8/10/2010 65.56417 -106.5459833 5.27 2
8/10/2010 65.5635867 -106.5450683 3.06 2
8/10/2010 65.564545 -106.5456917 4.35 1
8/10/2010 65.5681883 -106.5479317 6.54 4
8/10/2010 65.5673283 -106.548125 13.45 2
8/10/2010 65.566785 -106.544255 3.35 2
8/10/2010 65.5663233 -106.5464317 7.34 1
8/10/2010 65.5660783 -106.5439683 4.41 2
8/10/2010 65.5652183 -106.5456033 3.49 1
8/10/2010 65.5641733 -106.5459583 5.22 1
8/10/2010 65.5635833 -106.5450917 3.05 2
8/10/2010 65.56456 -106.5456967 4.33 1
8/10/2010 65.5681967 -106.547945 6.62 2
8/10/2010 65.567325 -106.5481433 13.41 2
8/10/2010 65.5667867 -106.5442333 3.34 2
8/10/2010 65.566325 -106.5464533 7.32 5
8/10/2010 65.5660833 -106.54395 4.36 2
8/10/2010 65.5652133 -106.54562 3.49 2
8/10/2010 65.5641783 -106.5459317 5.17 0
8/10/2010 65.56358 -106.545115 3.05 2
8/10/2010 65.564575 -106.5457017 4.31 1
8/10/2010 65.568205 -106.5479617 6.62 2
8/10/2010 65.5673217 -106.5481617 13.4 2
8/10/2010 65.56679 -106.54421 3.17 4
8/10/2010 65.5663267 -106.5464733 7.37 1
8/10/2010 65.5660883 -106.54393 4.36 2
8/10/2010 65.56521 -106.5456367 3.52 2
8/10/2010 65.5641817 -106.5459067 5.13 5
8/10/2010 65.5635767 -106.5451383 3.05 1
8/10/2010 65.5645883 -106.5457067 4.29 1
8/10/2010 65.5682133 -106.5479783 6.45 5
8/10/2010 65.5673183 -106.54818 13.31 2
8/10/2010 65.5667933 -106.5441867 3.22 2
8/10/2010 65.5663267 -106.5464933 7.39 1
8/10/2010 65.5660917 -106.54391 4.29 2
8/10/2010 65.5652067 -106.545655 3.51 2
8/10/2010 65.564185 -106.54588 5.12 5
8/10/2010 65.5635733 -106.54516 3.05 1
8/10/2010 65.5646033 -106.5457117 4.28 1
8/10/2010 65.5682217 -106.5479917 6.4 5
8/10/2010 65.567315 -106.5481983 13.24 2

Hydroacoustic substrate categories: 1 = sand with periphton, 2 = mixed rock, 3 = mud, 4 = cobble/boulder, 5 = sand without periphyton, 0 = no type
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Appendix 3.1-1. Substrate Data Collected from Hydroacoustic Surveys of Llama Lake, Back River Project, 2010

Date Latitude Longitude Depth (m) Type
8/10/2010 65.566795 -106.5441633 3.1 2
8/10/2010 65.5663283 -106.546515 7.41 1
8/10/2010 65.5660917 -106.54391 4.19 2
8/10/2010 65.5652033 -106.5456733 3.51 0
8/10/2010 65.56419 -106.5458517 5.08 5
8/10/2010 65.56357 -106.5451817 3.05 2
8/10/2010 65.5646167 -106.5457183 4.24 1
8/10/2010 65.5682283 -106.5480067 6.3 1
8/10/2010 65.5673117 -106.5482167 13.17 2
8/10/2010 65.5667967 -106.5441417 3.03 2
8/10/2010 65.5663283 -106.546535 7.44 1
8/10/2010 65.5661 -106.54387 4.21 2
8/10/2010 65.5652 -106.54569 3.51 1
8/10/2010 65.564195 -106.545825 5.03 5
8/10/2010 65.563565 -106.545205 3.03 2
8/10/2010 65.5646317 -106.5457233 4.23 1
8/10/2010 65.5682367 -106.5480233 6.18 1
8/10/2010 65.5673083 -106.5482367 13.12 2
8/10/2010 65.5667983 -106.54412 3.05 2
8/10/2010 65.56633 -106.5465567 7.46 5
8/10/2010 65.5661033 -106.54385 4.19 2
8/10/2010 65.5651967 -106.5457083 3.54 5
8/10/2010 65.5641983 -106.5457983 5.01 2
8/10/2010 65.5635617 -106.5452267 3.01 2
8/10/2010 65.5646467 -106.54573 4.23 1
8/10/2010 65.5682433 -106.5480383 6.07 2
8/10/2010 65.5673033 -106.5482533 12.97 2
8/10/2010 65.5668017 -106.5441 3.01 2
8/10/2010 65.56633 -106.5465767 7.48 1
8/10/2010 65.5661067 -106.5438283 4.17 0
8/10/2010 65.5651933 -106.545725 3.54 2
8/10/2010 65.5642017 -106.5457717 5 2
8/10/2010 65.5635567 -106.5452517 2.99 2
8/10/2010 65.5646617 -106.5457333 4.17 1
8/10/2010 65.5682433 -106.5480383 5.95 0
8/10/2010 65.5673033 -106.5482533 12.83 1
8/10/2010 65.5668033 -106.5440783 3.01 4
8/10/2010 65.5663317 -106.5465967 7.53 1
8/10/2010 65.5661117 -106.54381 4.12 2
8/10/2010 65.5651917 -106.545745 3.56 2
8/10/2010 65.564205 -106.545745 4.94 2
8/10/2010 65.5635533 -106.5452733 2.98 2
8/10/2010 65.5646767 -106.5457383 4.16 1
8/10/2010 65.5672967 -106.54829 12.71 1
8/10/2010 65.5668067 -106.544055 2.99 2
8/10/2010 65.5663333 -106.5466183 7.56 1
8/10/2010 65.5661167 -106.54379 4.12 2
8/10/2010 65.5651883 -106.5457617 3.58 2
8/10/2010 65.56421 -106.5457183 4.93 2
8/10/2010 65.56355 -106.5452967 2.96 4
8/10/2010 65.5646917 -106.5457433 4.12 1
8/10/2010 65.5672933 -106.5483083 12.64 1
8/10/2010 65.5668083 -106.5440317 2.96 2
8/10/2010 65.5663333 -106.54664 7.56 1
8/10/2010 65.5661183 -106.5437683 4.09 2

Hydroacoustic substrate categories: 1 = sand with periphton, 2 = mixed rock, 3 = mud, 4 = cobble/boulder, 5 = sand without periphyton, 0 = no type
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Appendix 3.1-1. Substrate Data Collected from Hydroacoustic Surveys of Llama Lake, Back River Project, 2010

Date Latitude Longitude Depth (m) Type
8/10/2010 65.565185 -106.5457783 3.58 5
8/10/2010 65.5642133 -106.5456917 4.86 1
8/10/2010 65.5635467 -106.54532 2.89 4
8/10/2010 65.5647067 -106.54575 4.09 1
8/10/2010 65.56729 -106.548325 12.52 1
8/10/2010 65.5668117 -106.5440083 2.91 2
8/10/2010 65.566335 -106.54666 7.56 1
8/10/2010 65.5661233 -106.54375 4 2
8/10/2010 65.56518 -106.545795 3.63 2
8/10/2010 65.5642167 -106.545665 4.79 2
8/10/2010 65.5635417 -106.5453433 2.65 4
8/10/2010 65.5647217 -106.5457567 4.04 1
8/10/2010 65.567285 -106.5483417 12.37 1
8/10/2010 65.566815 -106.5439867 2.87 2
8/10/2010 65.566335 -106.54668 7.6 1
8/10/2010 65.5661267 -106.5437317 4.07 2
8/10/2010 65.565175 -106.54581 3.68 2
8/10/2010 65.5642167 -106.545665 4.74 2
8/10/2010 65.5635383 -106.5453683 2.53 4
8/10/2010 65.5647367 -106.5457617 4.04 1
8/10/2010 65.56728 -106.5483583 12.2 1
8/10/2010 65.5668167 -106.543965 2.79 2
8/10/2010 65.566335 -106.5467 7.58 1
8/10/2010 65.56613 -106.5437133 4 2
8/10/2010 65.5651717 -106.5458283 3.68 5
8/10/2010 65.5642233 -106.545615 4.7 2
8/10/2010 65.563535 -106.5453933 2.48 2
8/10/2010 65.5647517 -106.5457667 4 1
8/10/2010 65.567275 -106.548375 12.15 1
8/10/2010 65.56682 -106.5439433 2.81 2
8/10/2010 65.5663367 -106.54672 7.63 1
8/10/2010 65.5661333 -106.5436933 4.02 2
8/10/2010 65.5651667 -106.545845 3.7 5
8/10/2010 65.5642267 -106.54559 4.69 2
8/10/2010 65.5635317 -106.5454183 2.16 4
8/10/2010 65.5647667 -106.54577 3.99 1
8/10/2010 65.56727 -106.5483917 11.91 1
8/10/2010 65.5668233 -106.5439217 2.77 2
8/10/2010 65.5663367 -106.54674 7.7 1
8/10/2010 65.5661367 -106.5436733 3.97 2
8/10/2010 65.5651633 -106.5458617 3.7 5
8/10/2010 65.56423 -106.545565 4.65 2
8/10/2010 65.56353 -106.5454433 2.04 4
8/10/2010 65.5647817 -106.545775 4.04 1
8/10/2010 65.5672667 -106.5484083 11.86 1
8/10/2010 65.5668267 -106.5439 2.6 2
8/10/2010 65.5663367 -106.54676 7.77 1
8/10/2010 65.5661417 -106.5436533 3.92 2
8/10/2010 65.5651617 -106.5458767 3.76 5
8/10/2010 65.564235 -106.54554 4.62 2
8/10/2010 65.5635267 -106.5454667 2.02 4
8/10/2010 65.5647967 -106.54578 4.04 1
8/10/2010 65.5672617 -106.5484267 11.7 1
8/10/2010 65.56683 -106.54388 2.69 2
8/10/2010 65.5663367 -106.54678 7.75 1

Hydroacoustic substrate categories: 1 = sand with periphton, 2 = mixed rock, 3 = mud, 4 = cobble/boulder, 5 = sand without periphyton, 0 = no type
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Appendix 3.1-1. Substrate Data Collected from Hydroacoustic Surveys of Llama Lake, Back River Project, 2010

Date Latitude Longitude Depth (m) Type
8/10/2010 65.566145 -106.5436317 3.87 2
8/10/2010 65.5651583 -106.5458917 3.8 1
8/10/2010 65.56424 -106.545515 4.48 1
8/10/2010 65.563525 -106.54549 2.05 4
8/10/2010 65.5648117 -106.545785 4.04 1
8/10/2010 65.5672567 -106.548445 11.51 1
8/10/2010 65.5668333 -106.5438583 2.63 2
8/10/2010 65.5663383 -106.5468017 7.85 1
8/10/2010 65.5661483 -106.5436117 3.83 2
8/10/2010 65.565155 -106.5459067 3.85 1
8/10/2010 65.564245 -106.5454917 4.38 1
8/10/2010 65.5635233 -106.545515 2.09 0
8/10/2010 65.5648267 -106.5457883 4 1
8/10/2010 65.5672517 -106.5484633 11.46 1
8/10/2010 65.5668367 -106.543835 2.58 2
8/10/2010 65.5663383 -106.5468217 7.9 1
8/10/2010 65.5661517 -106.54359 3.78 2
8/10/2010 65.5651517 -106.54592 3.88 1
8/10/2010 65.56425 -106.5454667 4.28 1
8/10/2010 65.5635217 -106.54554 2.07 2
8/10/2010 65.56484 -106.5457917 4.02 1
8/10/2010 65.5672483 -106.5484817 11.33 1
8/10/2010 65.56684 -106.5438133 2.55 2
8/10/2010 65.5663383 -106.5468417 7.92 1
8/10/2010 65.566155 -106.5435717 3.7 0
8/10/2010 65.5651467 -106.5459333 3.93 1
8/10/2010 65.5642567 -106.5454417 4.16 1
8/10/2010 65.5635183 -106.545565 2.02 4
8/10/2010 65.5648533 -106.545795 4.02 1
8/10/2010 65.567245 -106.5484983 11.15 1
8/10/2010 65.5668433 -106.5437917 2.57 2
8/10/2010 65.5663383 -106.5468633 7.9 1
8/10/2010 65.5661583 -106.5435533 3.64 2
8/10/2010 65.5651417 -106.5459467 3.93 1
8/10/2010 65.5642617 -106.5454167 4 5
8/10/2010 65.5635167 -106.54559 1.97 2
8/10/2010 65.5648683 -106.5458 3.97 1
8/10/2010 65.567245 -106.5484983 11.04 1
8/10/2010 65.5668467 -106.54377 2.5 2
8/10/2010 65.5663383 -106.5468833 7.92 1
8/10/2010 65.5661617 -106.543535 3.58 2
8/10/2010 65.565135 -106.54596 3.99 1
8/10/2010 65.5642667 -106.5453933 3.83 1
8/10/2010 65.563515 -106.5456133 1.93 2
8/10/2010 65.5648833 -106.545805 3.95 1
8/10/2010 65.5672367 -106.548535 10.86 1
8/10/2010 65.5668483 -106.5437483 2.45 2
8/10/2010 65.5663383 -106.546905 7.9 1
8/10/2010 65.566165 -106.543515 3.44 2
8/10/2010 65.56513 -106.5459733 4.04 1
8/10/2010 65.5642733 -106.5453683 3.7 1
8/10/2010 65.5635117 -106.5456367 1.97 2
8/10/2010 65.5648983 -106.5458117 3.92 1
8/10/2010 65.5672333 -106.5485517 10.83 1
8/10/2010 65.5668517 -106.5437283 2.46 2

Hydroacoustic substrate categories: 1 = sand with periphton, 2 = mixed rock, 3 = mud, 4 = cobble/boulder, 5 = sand without periphyton, 0 = no type
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Appendix 3.1-1. Substrate Data Collected from Hydroacoustic Surveys of Llama Lake, Back River Project, 2010

Date Latitude Longitude Depth (m) Type
8/10/2010 65.5663383 -106.546925 7.9 1
8/10/2010 65.5661683 -106.5434967 3.39 2
8/10/2010 65.5651233 -106.5459867 4.05 1
8/10/2010 65.5642783 -106.5453433 3.59 1
8/10/2010 65.5635083 -106.54566 1.93 4
8/10/2010 65.5649117 -106.5458183 3.92 1
8/10/2010 65.5672317 -106.5485717 10.71 1
8/10/2010 65.5668567 -106.5437067 2.43 2
8/10/2010 65.5663367 -106.5469433 7.85 1
8/10/2010 65.5661717 -106.5434767 3.3 2
8/10/2010 65.5651167 -106.5460017 4.14 1
8/10/2010 65.564285 -106.54532 3.4 1
8/10/2010 65.5635067 -106.545685 1.9 4
8/10/2010 65.5649267 -106.545825 3.87 1
8/10/2010 65.5672283 -106.54859 10.54 1
8/10/2010 65.56686 -106.5436867 2.43 2
8/10/2010 65.5663367 -106.5469633 7.84 1
8/10/2010 65.5661767 -106.5434567 3.18 2
8/10/2010 65.56511 -106.5460167 4.19 1
8/10/2010 65.56429 -106.545295 3.23 5
8/10/2010 65.5635033 -106.5457083 1.93 2
8/10/2010 65.56494 -106.5458333 3.88 1
8/10/2010 65.567225 -106.54861 10.4 1
8/10/2010 65.5668633 -106.5436667 2.43 2
8/10/2010 65.566335 -106.546985 7.77 1
8/10/2010 65.5661817 -106.5434383 3.1 2
8/10/2010 65.5651017 -106.5460317 4.24 1
8/10/2010 65.564295 -106.54527 3.22 1
8/10/2010 65.5635 -106.5457333 2.02 2
8/10/2010 65.564955 -106.5458417 3.88 1
8/10/2010 65.56722 -106.5486283 10.25 1
8/10/2010 65.566865 -106.543645 2.04 2
8/10/2010 65.566335 -106.547005 7.75 1
8/10/2010 65.566185 -106.54342 2.99 2
8/10/2010 65.5650933 -106.546045 4.29 5
8/10/2010 65.5643 -106.5452467 3.08 1
8/10/2010 65.5634983 -106.5457567 1.81 2
8/10/2010 65.5649683 -106.5458517 3.9 1
8/10/2010 65.5672167 -106.5486483 10.18 1
8/10/2010 65.5668683 -106.5436233 1.39 2
8/10/2010 65.5663333 -106.547025 7.72 1
8/10/2010 65.56619 -106.5434 2.91 2
8/10/2010 65.5650833 -106.5460583 4.36 1
8/10/2010 65.564305 -106.5452217 3.05 5
8/10/2010 65.563495 -106.54578 1.76 2
8/10/2010 65.5649817 -106.5458617 3.9 1
8/10/2010 65.5672117 -106.5486667 10.06 1
8/10/2010 65.56687 -106.5436017 1.13 2
8/10/2010 65.5663317 -106.547045 7.72 1
8/10/2010 65.5661933 -106.54338 2.84 0
8/10/2010 65.565075 -106.5460733 4.41 1
8/10/2010 65.56431 -106.5451983 2.98 0
8/10/2010 65.5634917 -106.5458033 1.86 4
8/10/2010 65.564995 -106.5458733 3.87 5
8/10/2010 65.5672083 -106.548685 9.94 1

Hydroacoustic substrate categories: 1 = sand with periphton, 2 = mixed rock, 3 = mud, 4 = cobble/boulder, 5 = sand without periphyton, 0 = no type
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Appendix 3.1-1. Substrate Data Collected from Hydroacoustic Surveys of Llama Lake, Back River Project, 2010

Date Latitude Longitude Depth (m) Type
8/10/2010 65.56633 -106.5470667 7.68 1
8/10/2010 65.5661967 -106.54336 2.74 2
8/10/2010 65.565065 -106.54609 4.5 1
8/10/2010 65.564315 -106.545175 2.94 1
8/10/2010 65.5634883 -106.5458267 1.9 2
8/10/2010 65.56501 -106.5458833 3.9 5
8/10/2010 65.567205 -106.5487033 9.84 1
8/10/2010 65.56633 -106.54709 7.7 1
8/10/2010 65.5662017 -106.5433417 2.74 2
8/10/2010 65.5650567 -106.5461067 4.52 1
8/10/2010 65.56432 -106.54515 2.89 2
8/10/2010 65.5634833 -106.5458517 1.85 4
8/10/2010 65.5650233 -106.5458933 3.93 5
8/10/2010 65.5672 -106.5487233 9.72 1
8/10/2010 65.56633 -106.5471117 7.63 1
8/10/2010 65.5662067 -106.5433233 2.69 2
8/10/2010 65.5650483 -106.5461217 4.62 1
8/10/2010 65.5643233 -106.545125 2.89 2
8/10/2010 65.56348 -106.5458767 1.92 2
8/10/2010 65.5650367 -106.5459033 3.92 5
8/10/2010 65.5671967 -106.5487417 9.51 1
8/10/2010 65.5663283 -106.5471317 7.66 1
8/10/2010 65.5662117 -106.543305 2.69 2
8/10/2010 65.56504 -106.5461367 4.67 1
8/10/2010 65.5643283 -106.5451 2.86 4
8/10/2010 65.5634767 -106.5459 1.86 2
8/10/2010 65.5650367 -106.5459033 3.9 5
8/10/2010 65.5671917 -106.5487617 9.43 4
8/10/2010 65.5663283 -106.5471533 7.66 1
8/10/2010 65.5662167 -106.5432867 2.75 2
8/10/2010 65.5650317 -106.5461533 4.74 1
8/10/2010 65.5643333 -106.5450767 2.93 2
8/10/2010 65.563475 -106.5459233 2 4
8/10/2010 65.565065 -106.545925 3.93 1
8/10/2010 65.5671867 -106.54878 9.12 5
8/10/2010 65.5663283 -106.5471733 7.65 0
8/10/2010 65.5662217 -106.5432683 2.81 2
8/10/2010 65.5650233 -106.5461667 4.81 5
8/10/2010 65.5643383 -106.5450517 3.03 2
8/10/2010 65.5634717 -106.5459467 1.83 4
8/10/2010 65.5650783 -106.5459333 3.95 1
8/10/2010 65.5671817 -106.5488 8.96 5
8/10/2010 65.5663267 -106.547195 7.65 2
8/10/2010 65.566225 -106.54325 2.87 2
8/10/2010 65.565015 -106.5461817 4.88 1
8/10/2010 65.5643433 -106.5450267 2.99 4
8/10/2010 65.5634683 -106.54597 1.85 4
8/10/2010 65.5650917 -106.54594 3.95 1
8/10/2010 65.5671783 -106.5488217 8.85 0
8/10/2010 65.5663267 -106.5472167 7.66 1
8/10/2010 65.5662283 -106.54323 2.96 2
8/10/2010 65.5650067 -106.546195 4.93 5
8/10/2010 65.56435 -106.545005 2.99 0
8/10/2010 65.5634633 -106.5459933 1.88 4
8/10/2010 65.5651067 -106.5459467 3.95 5

Hydroacoustic substrate categories: 1 = sand with periphton, 2 = mixed rock, 3 = mud, 4 = cobble/boulder, 5 = sand without periphyton, 0 = no type
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Appendix 3.1-1. Substrate Data Collected from Hydroacoustic Surveys of Llama Lake, Back River Project, 2010

Date Latitude Longitude Depth (m) Type
8/10/2010 65.5671733 -106.54884 8.28 4
8/10/2010 65.5663267 -106.5472383 7.68 2
8/10/2010 65.5662333 -106.54321 2.98 4
8/10/2010 65.5649967 -106.5462083 5.03 1
8/10/2010 65.5643583 -106.5449817 3.17 5
8/10/2010 65.56346 -106.5460167 1.88 2
8/10/2010 65.5651217 -106.5459533 3.97 5
8/10/2010 65.56717 -106.5488583 7.99 4
8/10/2010 65.5663267 -106.54726 7.7 1
8/10/2010 65.5662367 -106.54319 3.08 2
8/10/2010 65.5649883 -106.5462217 5.05 1
8/10/2010 65.5643633 -106.5449567 3.27 0
8/10/2010 65.563455 -106.5460383 1.98 0
8/10/2010 65.5651367 -106.54596 3.97 5
8/10/2010 65.567165 -106.5488767 7.53 4
8/10/2010 65.566325 -106.54728 7.68 1
8/10/2010 65.5662383 -106.54317 3.15 2
8/10/2010 65.56498 -106.546235 5.17 1
8/10/2010 65.5643667 -106.5449317 3.35 2
8/10/2010 65.5634517 -106.5460633 1.92 4
8/10/2010 65.5651517 -106.5459683 3.99 5
8/10/2010 65.56716 -106.5488967 6.98 2
8/10/2010 65.566325 -106.5473017 7.68 1
8/10/2010 65.5662417 -106.54315 3.18 2
8/10/2010 65.5649717 -106.54625 5.22 5
8/10/2010 65.5643717 -106.5449067 3.35 1
8/10/2010 65.5634483 -106.5460883 1.88 4
8/10/2010 65.5651683 -106.5459767 3.99 5
8/10/2010 65.567155 -106.548915 6.26 2
8/10/2010 65.5663233 -106.5473217 7.7 5
8/10/2010 65.566245 -106.54313 3.2 2
8/10/2010 65.5649633 -106.5462633 5.27 1
8/10/2010 65.5643767 -106.5448817 3.4 1
8/10/2010 65.563445 -106.5461133 1.92 4
8/10/2010 65.5651833 -106.5459817 4.02 5
8/10/2010 65.5671483 -106.548935 6.21 4
8/10/2010 65.5663217 -106.5473417 7.73 5
8/10/2010 65.56625 -106.5431117 3.2 2
8/10/2010 65.5649533 -106.5462783 5.37 5
8/10/2010 65.5643817 -106.5448567 3.42 1
8/10/2010 65.5634417 -106.5461383 1.93 4
8/10/2010 65.5651983 -106.5459867 4.05 5
8/10/2010 65.5671433 -106.5489533 5.25 2
8/10/2010 65.56632 -106.54736 7.75 5
8/10/2010 65.566255 -106.5430917 3.2 1
8/10/2010 65.564945 -106.5462917 5.46 1
8/10/2010 65.5643867 -106.5448333 3.47 1
8/10/2010 65.5634383 -106.5461633 1.98 0
8/10/2010 65.5652117 -106.5459917 4.05 1
8/10/2010 65.56714 -106.5489733 4.89 2
8/10/2010 65.56632 -106.54738 7.78 5
8/10/2010 65.5662567 -106.5430717 3.22 2
8/10/2010 65.5649367 -106.5463067 5.51 5
8/10/2010 65.56439 -106.54481 3.49 1
8/10/2010 65.563435 -106.5461867 1.88 2

Hydroacoustic substrate categories: 1 = sand with periphton, 2 = mixed rock, 3 = mud, 4 = cobble/boulder, 5 = sand without periphyton, 0 = no type
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Appendix 3.1-1. Substrate Data Collected from Hydroacoustic Surveys of Llama Lake, Back River Project, 2010

Date Latitude Longitude Depth (m) Type
8/10/2010 65.5652267 -106.5459983 4.09 1
8/10/2010 65.567135 -106.5489933 4.55 2
8/10/2010 65.56632 -106.5474017 7.84 5
8/10/2010 65.5662583 -106.5430517 3.28 2
8/10/2010 65.56493 -106.5463217 5.59 1
8/10/2010 65.564395 -106.5447867 3.49 1
8/10/2010 65.5634317 -106.5462117 1.95 2
8/10/2010 65.5652417 -106.5460067 4.11 1
8/10/2010 65.5671317 -106.5490133 4.05 0
8/10/2010 65.56632 -106.5474217 7.85 5
8/10/2010 65.56626 -106.5430317 3.28 2
8/10/2010 65.5649217 -106.546335 5.68 5
8/10/2010 65.5644017 -106.5447617 3.46 1
8/10/2010 65.5634283 -106.546235 1.9 2
8/10/2010 65.5652567 -106.5460117 4.14 1
8/10/2010 65.5671267 -106.54903 3.39 2
8/10/2010 65.5663183 -106.5474417 7.9 5
8/10/2010 65.5662633 -106.5430117 3.28 2
8/10/2010 65.564915 -106.5463483 5.75 5
8/10/2010 65.5644067 -106.5447383 3.46 1
8/10/2010 65.5634233 -106.54626 1.85 4
8/10/2010 65.56527 -106.5460183 4.12 1
8/10/2010 65.5671233 -106.5490483 3.13 4
8/10/2010 65.5663183 -106.5474617 7.92 5
8/10/2010 65.566265 -106.5429917 3.25 2
8/10/2010 65.5649083 -106.5463633 5.83 1
8/10/2010 65.5644133 -106.544715 3.42 1
8/10/2010 65.5634183 -106.5462833 1.88 2
8/10/2010 65.565285 -106.5460233 4.11 1
8/10/2010 65.5671183 -106.5490683 2.34 2
8/10/2010 65.5663183 -106.5474833 7.99 0
8/10/2010 65.5662667 -106.5429717 3.25 2
8/10/2010 65.5649017 -106.5463783 5.89 1
8/10/2010 65.5644167 -106.54469 3.46 1
8/10/2010 65.563415 -106.5463083 1.76 2
8/10/2010 65.5653 -106.5460283 4.12 1
8/10/2010 65.5671133 -106.5490883 1.86 2
8/10/2010 65.5663183 -106.5475033 8.04 4
8/10/2010 65.56627 -106.5429517 3.25 2
8/10/2010 65.564895 -106.5463933 5.95 1
8/10/2010 65.5644217 -106.5446633 3.37 1
8/10/2010 65.56341 -106.5463333 1.9 4
8/10/2010 65.565315 -106.546035 4.09 5
8/10/2010 65.56711 -106.5491067 1.3 2
8/10/2010 65.5663183 -106.5475233 8.08 2
8/10/2010 65.5662717 -106.542935 3.27 2
8/10/2010 65.5648883 -106.5464083 6.02 1
8/10/2010 65.5644267 -106.5446383 3.37 1
8/10/2010 65.5634067 -106.5463567 1.92 2
8/10/2010 65.56533 -106.5460383 4.11 1
8/10/2010 65.5663167 -106.5475433 8.18 0
8/10/2010 65.5662733 -106.5429167 3.22 0
8/10/2010 65.5648833 -106.5464233 6.07 0
8/10/2010 65.5644317 -106.5446117 3.4 1
8/10/2010 65.5634033 -106.5463817 2 2

Hydroacoustic substrate categories: 1 = sand with periphton, 2 = mixed rock, 3 = mud, 4 = cobble/boulder, 5 = sand without periphyton, 0 = no type
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Appendix 3.1-1. Substrate Data Collected from Hydroacoustic Surveys of Llama Lake, Back River Project, 2010

Date Latitude Longitude Depth (m) Type
8/10/2010 65.5653433 -106.5460433 4.09 1
8/10/2010 65.5663167 -106.5475633 8.26 5
8/10/2010 65.5662767 -106.542895 3.23 2
8/10/2010 65.5648767 -106.5464367 6.12 1
8/10/2010 65.564435 -106.5445867 3.42 1
8/10/2010 65.5634 -106.546405 1.9 2
8/10/2010 65.5653583 -106.54605 4.07 1
8/10/2010 65.5663167 -106.5475633 8.35 5
8/10/2010 65.5662783 -106.542875 3.2 2
8/10/2010 65.56487 -106.5464517 6.18 5
8/10/2010 65.56444 -106.5445633 3.4 1
8/10/2010 65.563395 -106.5464283 1.81 4
8/10/2010 65.5653733 -106.546055 4.07 1
8/10/2010 65.566315 -106.547605 8.47 2
8/10/2010 65.56628 -106.5428533 3.15 2
8/10/2010 65.5648633 -106.546465 6.21 0
8/10/2010 65.5644467 -106.54454 3.44 1
8/10/2010 65.5633917 -106.5464517 1.78 2
8/10/2010 65.5653883 -106.54606 4.07 1
8/10/2010 65.566315 -106.5476267 8.52 2
8/10/2010 65.5662833 -106.5428317 3.1 2
8/10/2010 65.5648567 -106.5464783 6.28 1
8/10/2010 65.5644533 -106.544515 3.4 1
8/10/2010 65.5633867 -106.5464733 1.85 2
8/10/2010 65.5654033 -106.546065 4.09 1
8/10/2010 65.566315 -106.5476467 8.55 5
8/10/2010 65.566285 -106.542815 2.94 4
8/10/2010 65.5648517 -106.5464933 6.33 5
8/10/2010 65.5644583 -106.54449 3.39 1
8/10/2010 65.5633817 -106.5464967 1.81 4
8/10/2010 65.5654183 -106.54607 4.09 1
8/10/2010 65.5663133 -106.5476683 8.73 5
8/10/2010 65.5662867 -106.5427983 2.7 2
8/10/2010 65.564845 -106.5465067 6.36 5
8/10/2010 65.5644633 -106.544465 3.37 1
8/10/2010 65.5633767 -106.5465217 1.64 2
8/10/2010 65.5654317 -106.546075 4.07 5
8/10/2010 65.5663133 -106.5476883 8.81 5
8/10/2010 65.5648383 -106.54652 6.4 1
8/10/2010 65.5644683 -106.54444 3.35 1
8/10/2010 65.5633717 -106.546545 1.78 2
8/10/2010 65.5654467 -106.5460783 4.11 1
8/10/2010 65.5663117 -106.5477083 8.91 5
8/10/2010 65.5648317 -106.5465333 6.45 1
8/10/2010 65.5644733 -106.544415 3.25 1
8/10/2010 65.5633683 -106.5465683 1.83 4
8/10/2010 65.56546 -106.546085 4.12 1
8/10/2010 65.5663117 -106.54773 8.96 5
8/10/2010 65.564825 -106.5465467 6.47 5
8/10/2010 65.5644767 -106.5443917 3.27 1
8/10/2010 65.5633633 -106.5465917 1.66 2
8/10/2010 65.5654733 -106.5460917 4.16 1
8/10/2010 65.56631 -106.54775 9.07 5
8/10/2010 65.5648183 -106.5465617 6.5 1
8/10/2010 65.5644833 -106.5443683 3.17 1

Hydroacoustic substrate categories: 1 = sand with periphton, 2 = mixed rock, 3 = mud, 4 = cobble/boulder, 5 = sand without periphyton, 0 = no type
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Appendix 3.1-1. Substrate Data Collected from Hydroacoustic Surveys of Llama Lake, Back River Project, 2010

Date Latitude Longitude Depth (m) Type
8/10/2010 65.56336 -106.546615 1.78 4
8/10/2010 65.5654883 -106.5460983 4.16 1
8/10/2010 65.56631 -106.5477717 9.1 5
8/10/2010 65.5648117 -106.546575 6.52 5
8/10/2010 65.5644883 -106.5443433 3.13 1
8/10/2010 65.563355 -106.5466383 1.76 4
8/10/2010 65.5655033 -106.546105 4.17 1
8/10/2010 65.56631 -106.547795 9.2 5
8/10/2010 65.564805 -106.5465883 6.54 5
8/10/2010 65.5644917 -106.5443183 3.1 1
8/10/2010 65.56335 -106.54666 1.73 4
8/10/2010 65.5655167 -106.5461133 4.19 5
8/10/2010 65.5663117 -106.5478167 9.29 5
8/10/2010 65.5648 -106.5466033 6.57 1
8/10/2010 65.5644967 -106.5442933 3.08 1
8/10/2010 65.563345 -106.5466833 1.76 4
8/10/2010 65.5655317 -106.54612 4.23 1
8/10/2010 65.5663117 -106.5478367 9.34 5
8/10/2010 65.5648 -106.5466033 6.62 1
8/10/2010 65.5645017 -106.5442683 3.06 1
8/10/2010 65.56334 -106.546705 1.71 4
8/10/2010 65.565545 -106.5461267 4.24 5
8/10/2010 65.5663117 -106.5478567 9.41 5
8/10/2010 65.5647883 -106.5466317 6.66 5
8/10/2010 65.5645067 -106.544245 2.99 1
8/10/2010 65.563335 -106.5467283 1.75 4
8/10/2010 65.56556 -106.546135 4.26 5
8/10/2010 65.5663117 -106.5478783 9.46 1
8/10/2010 65.5647833 -106.5466467 6.72 1
8/10/2010 65.5645117 -106.5442217 3.01 1
8/10/2010 65.5633317 -106.5467517 1.75 0
8/10/2010 65.5655733 -106.5461433 4.29 1
8/10/2010 65.5663133 -106.5478983 9.55 5
8/10/2010 65.5647783 -106.5466617 6.71 1
8/10/2010 65.5645167 -106.5441967 2.99 2
8/10/2010 65.5633267 -106.546775 1.78 4
8/10/2010 65.56559 -106.5461483 4.31 5
8/10/2010 65.5663133 -106.54792 9.6 5
8/10/2010 65.564775 -106.546675 6.76 1
8/10/2010 65.5645167 -106.5441967 2.96 2
8/10/2010 65.5633233 -106.5467983 1.71 2
8/10/2010 65.5656033 -106.5461517 4.33 5
8/10/2010 65.5663133 -106.54794 9.62 5
8/10/2010 65.56477 -106.54669 6.76 1
8/10/2010 65.5645283 -106.54415 2.98 2
8/10/2010 65.5633183 -106.54682 1.8 4
8/10/2010 65.5656167 -106.5461567 4.38 1
8/10/2010 65.5663133 -106.54796 9.68 5
8/10/2010 65.564765 -106.5467033 6.83 1
8/10/2010 65.5645333 -106.544125 2.96 2
8/10/2010 65.563315 -106.5468433 1.83 2
8/10/2010 65.5656317 -106.5461617 4.4 1
8/10/2010 65.5663133 -106.54798 9.75 5
8/10/2010 65.56476 -106.5467167 6.86 1
8/10/2010 65.5645367 -106.5441017 2.94 5

Hydroacoustic substrate categories: 1 = sand with periphton, 2 = mixed rock, 3 = mud, 4 = cobble/boulder, 5 = sand without periphyton, 0 = no type
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Appendix 3.1-1. Substrate Data Collected from Hydroacoustic Surveys of Llama Lake, Back River Project, 2010

Date Latitude Longitude Depth (m) Type
8/10/2010 65.56331 -106.5468667 1.8 2
8/10/2010 65.5656467 -106.5461683 4.47 1
8/10/2010 65.5663133 -106.548 9.8 1
8/10/2010 65.5647533 -106.54673 6.91 1
8/10/2010 65.5645417 -106.5440783 2.94 1
8/10/2010 65.5633067 -106.5468883 1.73 4
8/10/2010 65.56566 -106.5461733 4.48 1
8/10/2010 65.5663133 -106.5480217 9.87 1
8/10/2010 65.5647483 -106.5467433 6.93 1
8/10/2010 65.5645467 -106.544055 2.94 1
8/10/2010 65.5633017 -106.5469117 1.69 2
8/10/2010 65.5656733 -106.5461783 4.5 5
8/10/2010 65.5663133 -106.5480417 9.84 1
8/10/2010 65.5647417 -106.5467567 6.95 1
8/10/2010 65.5645517 -106.5440317 2.96 1
8/10/2010 65.5632983 -106.5469333 1.71 0
8/10/2010 65.5656867 -106.5461833 4.53 1
8/10/2010 65.5663133 -106.5480617 9.84 1
8/10/2010 65.5647367 -106.5467683 6.98 1
8/10/2010 65.5645583 -106.5440083 2.93 5
8/10/2010 65.5632933 -106.546955 1.57 4
8/10/2010 65.5657017 -106.5461883 4.59 1
8/10/2010 65.5663133 -106.5480817 9.84 1
8/10/2010 65.56473 -106.54678 7.01 1
8/10/2010 65.5645633 -106.5439833 2.94 5
8/10/2010 65.5632883 -106.5469767 1.61 2
8/10/2010 65.565715 -106.546195 4.64 1
8/10/2010 65.5663117 -106.5481017 9.84 1
8/10/2010 65.564725 -106.5467933 7 1
8/10/2010 65.5645683 -106.54396 2.91 1
8/10/2010 65.5632833 -106.547 1.63 0
8/10/2010 65.56573 -106.5462 4.69 1
8/10/2010 65.5663117 -106.5481217 9.79 1
8/10/2010 65.5647183 -106.5468083 7.01 1
8/10/2010 65.564575 -106.543935 2.91 1
8/10/2010 65.56328 -106.5470233 1.57 2
8/10/2010 65.5657433 -106.546205 4.72 1
8/10/2010 65.56631 -106.5481433 9.75 1
8/10/2010 65.5647133 -106.5468217 7.01 1
8/10/2010 65.5645783 -106.5439117 2.94 1
8/10/2010 65.563275 -106.5470467 1.52 2
8/10/2010 65.5657567 -106.5462133 4.82 1
8/10/2010 65.5663083 -106.5481633 9.7 1
8/10/2010 65.5647067 -106.5468333 7.03 1
8/10/2010 65.5645833 -106.5438867 2.96 1
8/10/2010 65.56327 -106.54707 1.56 2
8/10/2010 65.5657717 -106.54622 4.88 5
8/10/2010 65.5663067 -106.5481833 9.65 1
8/10/2010 65.5647 -106.546845 7.05 1
8/10/2010 65.5645867 -106.5438617 2.94 0
8/10/2010 65.5632667 -106.5470933 1.59 4
8/10/2010 65.565785 -106.5462267 4.89 5
8/10/2010 65.566305 -106.5482033 9.56 1
8/10/2010 65.5646933 -106.546855 7.05 1
8/10/2010 65.56459 -106.5438367 2.96 5

Hydroacoustic substrate categories: 1 = sand with periphton, 2 = mixed rock, 3 = mud, 4 = cobble/boulder, 5 = sand without periphyton, 0 = no type
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Appendix 3.1-1. Substrate Data Collected from Hydroacoustic Surveys of Llama Lake, Back River Project, 2010

Date Latitude Longitude Depth (m) Type
8/10/2010 65.5632617 -106.5471183 1.57 0
8/10/2010 65.5658 -106.5462333 4.96 5
8/10/2010 65.5663033 -106.5482233 9.5 1
8/10/2010 65.564685 -106.5468633 7.07 1
8/10/2010 65.564595 -106.5438133 2.96 5
8/10/2010 65.5632567 -106.5471433 1.59 0
8/10/2010 65.5658133 -106.54624 5.08 5
8/10/2010 65.5663017 -106.5482433 9.46 1
8/10/2010 65.5646767 -106.5468733 7.05 1
8/10/2010 65.5645983 -106.5437883 2.98 5
8/10/2010 65.5632533 -106.5471683 1.64 2
8/10/2010 65.5658283 -106.5462467 5.1 1
8/10/2010 65.5663 -106.548265 9.38 5
8/10/2010 65.56467 -106.5468833 7.05 1
8/10/2010 65.5646017 -106.5437633 2.99 2
8/10/2010 65.56325 -106.5471917 1.42 2
8/10/2010 65.5658433 -106.5462533 5.2 1
8/10/2010 65.5662983 -106.548285 9.26 1
8/10/2010 65.5646617 -106.5468933 7 1
8/10/2010 65.5646067 -106.5437383 2.99 2
8/10/2010 65.5632467 -106.5472183 1.44 2
8/10/2010 65.5658583 -106.54626 5.29 1
8/10/2010 65.5662967 -106.5483067 9.08 2
8/10/2010 65.5646533 -106.5469067 7 1
8/10/2010 65.5646117 -106.543715 3.03 1
8/10/2010 65.5632433 -106.5472433 1.52 2
8/10/2010 65.5658733 -106.546265 5.32 1
8/10/2010 65.566295 -106.5483267 8.91 2
8/10/2010 65.564645 -106.5469183 6.95 1
8/10/2010 65.5646183 -106.5436917 3.06 1
8/10/2010 65.56324 -106.5472667 1.52 0
8/10/2010 65.5658867 -106.5462683 5.41 1
8/10/2010 65.5662917 -106.5483467 8.49 4
8/10/2010 65.5646383 -106.54693 6.86 1
8/10/2010 65.5646217 -106.5436683 3.06 1
8/10/2010 65.5632367 -106.5472917 1.56 2
8/10/2010 65.5659017 -106.5462733 5.51 1
8/10/2010 65.56629 -106.548365 8.04 2
8/10/2010 65.56463 -106.5469417 6.79 0
8/10/2010 65.5646267 -106.543645 3.1 1
8/10/2010 65.5632333 -106.547315 1.57 2
8/10/2010 65.5659017 -106.5462733 5.56 1
8/10/2010 65.5662883 -106.548385 7.7 2
8/10/2010 65.5646233 -106.5469517 6.74 1
8/10/2010 65.5646317 -106.5436217 3.08 5
8/10/2010 65.5632283 -106.5473383 1.59 4
8/10/2010 65.56593 -106.5462833 5.68 1
8/10/2010 65.5662867 -106.548405 7.2 2
8/10/2010 65.564615 -106.5469617 6.55 1
8/10/2010 65.564635 -106.5435967 3.1 1
8/10/2010 65.563225 -106.5473633 1.61 2
8/10/2010 65.5659433 -106.5462883 5.73 1
8/10/2010 65.5662833 -106.548425 6.47 2
8/10/2010 65.5646067 -106.5469717 6.4 1
8/10/2010 65.56464 -106.54357 3.1 1

Hydroacoustic substrate categories: 1 = sand with periphton, 2 = mixed rock, 3 = mud, 4 = cobble/boulder, 5 = sand without periphyton, 0 = no type
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Appendix 3.1-1. Substrate Data Collected from Hydroacoustic Surveys of Llama Lake, Back River Project, 2010

Date Latitude Longitude Depth (m) Type
8/10/2010 65.5632217 -106.5473883 1.61 2
8/10/2010 65.5659583 -106.5462933 5.82 5
8/10/2010 65.5662817 -106.5484467 6.23 2
8/10/2010 65.5645983 -106.5469817 6.31 1
8/10/2010 65.564645 -106.543545 3.1 1
8/10/2010 65.5632183 -106.5474117 1.52 4
8/10/2010 65.5659717 -106.5462967 5.92 1
8/10/2010 65.56628 -106.5484667 5.59 2
8/10/2010 65.56459 -106.5469933 6.18 1
8/10/2010 65.56465 -106.5435217 3.1 1
8/10/2010 65.563215 -106.5474367 1.52 2
8/10/2010 65.565985 -106.5463033 6.01 1
8/10/2010 65.5662767 -106.5484867 5.08 2
8/10/2010 65.5645833 -106.547005 6.01 1
8/10/2010 65.564655 -106.5434983 3.06 2
8/10/2010 65.5632117 -106.54746 1.54 4
8/10/2010 65.566 -106.5463083 6.14 1
8/10/2010 65.5662733 -106.5485067 4.17 2
8/10/2010 65.564575 -106.5470167 5.89 1
8/10/2010 65.56466 -106.543475 3.08 5
8/10/2010 65.5632067 -106.5474833 1.59 0
8/10/2010 65.566015 -106.546315 6.16 1
8/10/2010 65.5662717 -106.5485267 4.02 2
8/10/2010 65.5645667 -106.54703 5.75 1
8/10/2010 65.5646667 -106.5434517 3.06 1
8/10/2010 65.5632033 -106.5475067 1.56 4
8/10/2010 65.5660283 -106.5463217 6.31 1
8/10/2010 65.5662683 -106.548545 3.15 4
8/10/2010 65.56456 -106.5470433 5.54 1
8/10/2010 65.5646733 -106.5434283 3.08 1
8/10/2010 65.5632 -106.54753 1.56 4
8/10/2010 65.5660433 -106.5463267 6.4 1
8/10/2010 65.566265 -106.5485633 2.72 4
8/10/2010 65.5645517 -106.5470583 5.46 1
8/10/2010 65.5646767 -106.543405 3.08 1
8/10/2010 65.563195 -106.5475533 1.52 4
8/10/2010 65.5660567 -106.5463333 6.5 1
8/10/2010 65.5662617 -106.54858 2.16 4
8/10/2010 65.564545 -106.547075 5.29 1
8/10/2010 65.5646833 -106.5433833 3.08 1
8/10/2010 65.5631917 -106.5475767 1.56 0
8/10/2010 65.5660717 -106.54634 6.59 1
8/10/2010 65.5662583 -106.5485967 1.76 2
8/10/2010 65.5645367 -106.54709 5.08 1
8/10/2010 65.5646883 -106.5433617 3.1 1
8/10/2010 65.5631883 -106.5476 1.52 2
8/10/2010 65.5660867 -106.5463467 6.69 5
8/10/2010 65.566255 -106.54861 1.33 2
8/10/2010 65.56453 -106.547105 4.93 1
8/10/2010 65.564695 -106.5433383 3.1 1
8/10/2010 65.5631833 -106.5476233 1.59 4
8/10/2010 65.5661017 -106.5463517 6.81 1
8/10/2010 65.5662517 -106.54862 1.01 2
8/10/2010 65.5645233 -106.5471217 4.84 1
8/10/2010 65.5647 -106.543315 3.08 1

Hydroacoustic substrate categories: 1 = sand with periphton, 2 = mixed rock, 3 = mud, 4 = cobble/boulder, 5 = sand without periphyton, 0 = no type

Page 54 of 61




Appendix 3.1-1. Substrate Data Collected from Hydroacoustic Surveys of Llama Lake, Back River Project, 2010

Date Latitude Longitude Depth (m) Type
8/10/2010 65.5631783 -106.547645 1.57 4
8/10/2010 65.566115 -106.5463583 6.95 5
8/10/2010 65.5645167 -106.5471383 4.53 2
8/10/2010 65.564705 -106.5432917 3.05 5
8/10/2010 65.5631733 -106.5476683 1.49 2
8/10/2010 65.56613 -106.546365 7 1
8/10/2010 65.56451 -106.5471567 4.52 2
8/10/2010 65.5647117 -106.5432667 3.06 5
8/10/2010 65.56317 -106.54769 1.59 0
8/10/2010 65.5661433 -106.5463733 7.17 1
8/10/2010 65.5645033 -106.547175 4.36 2
8/10/2010 65.5647167 -106.5432433 3.06 1
8/10/2010 65.563165 -106.5477133 1.57 2
8/10/2010 65.5661583 -106.54638 7.17 5
8/10/2010 65.5644967 -106.5471933 4.16 2
8/10/2010 65.5647217 -106.5432217 3.1 5
8/10/2010 65.56316 -106.547735 1.59 4
8/10/2010 65.5661733 -106.5463883 7.27 1
8/10/2010 65.5644917 -106.5472133 4.09 4
8/10/2010 65.5647267 -106.5432017 2.98 5
8/10/2010 65.563155 -106.5477583 1.59 0
8/10/2010 65.5661867 -106.5463967 7.34 1
8/10/2010 65.564485 -106.5472317 3.9 4
8/10/2010 65.5647333 -106.54318 2.98 5
8/10/2010 65.5631517 -106.5477817 1.63 4
8/10/2010 65.5662017 -106.5464033 7.39 1
8/10/2010 65.56448 -106.54725 3.7 2
8/10/2010 65.56474 -106.5431567 3.08 1
8/10/2010 65.5631467 -106.547805 1.57 0
8/10/2010 65.5662167 -106.5464117 7.43 1
8/10/2010 65.5644733 -106.54727 3.68 2
8/10/2010 65.5647467 -106.5431333 3.1 1
8/10/2010 65.5631417 -106.5478283 1.59 4
8/10/2010 65.5662317 -106.5464183 7.46 1
8/10/2010 65.5644667 -106.5472883 3.42 2
8/10/2010 65.5647517 -106.5431083 3.15 1
8/10/2010 65.5631367 -106.5478517 1.66 2
8/10/2010 65.5662467 -106.546425 7.46 1
8/10/2010 65.5644617 -106.547305 3.3 2
8/10/2010 65.5647583 -106.5430867 3.17 1
8/10/2010 65.5631333 -106.547875 1.68 4
8/10/2010 65.5662617 -106.5464317 7.46 1
8/10/2010 65.564455 -106.5473233 3.13 2
8/10/2010 65.564765 -106.543065 3.18 1
8/10/2010 65.5631283 -106.5479 1.64 0
8/10/2010 65.5662767 -106.5464367 7.43 1
8/10/2010 65.56445 -106.54734 2.93 2
8/10/2010 65.56477 -106.5430433 3.18 1
8/10/2010 65.563125 -106.5479233 1.75 2
8/10/2010 65.5662917 -106.5464433 7.37 1
8/10/2010 65.5644433 -106.547355 2.87 5
8/10/2010 65.5647733 -106.54302 3.18 1
8/10/2010 65.56312 -106.5479467 1.68 4
8/10/2010 65.5663067 -106.5464483 7.34 1
8/10/2010 65.5644367 -106.5473717 2.81 0

Hydroacoustic substrate categories: 1 = sand with periphton, 2 = mixed rock, 3 = mud, 4 = cobble/boulder, 5 = sand without periphyton, 0 = no type
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Appendix 3.1-1. Substrate Data Collected from Hydroacoustic Surveys of Llama Lake, Back River Project, 2010

Date Latitude Longitude Depth (m) Type
8/10/2010 65.5647783 -106.542995 3.2 1
8/10/2010 65.563115 -106.5479683 1.71 4
8/10/2010 65.56632 -106.546455 7.29 5
8/10/2010 65.5644317 -106.5473883 2.26 2
8/10/2010 65.5647833 -106.54297 3.15 1
8/10/2010 65.5631117 -106.5479917 1.75 4
8/10/2010 65.566335 -106.54646 7.22 5
8/10/2010 65.5644267 -106.5474083 1.93 2
8/10/2010 65.5647867 -106.542945 3.17 5
8/10/2010 65.5631067 -106.548015 1.69 4
8/10/2010 65.56635 -106.546465 7.19 5
8/10/2010 65.5644217 -106.5474267 1.42 4
8/10/2010 65.5647917 -106.54292 3.1 5
8/10/2010 65.5631017 -106.5480383 1.78 0
8/10/2010 65.566365 -106.5464683 7.17 1
8/10/2010 65.564415 -106.547445 1.13 2
8/10/2010 65.5647967 -106.542895 3.13 2
8/10/2010 65.5630983 -106.54806 1.83 2
8/10/2010 65.56638 -106.5464733 7.12 1
8/10/2010 65.56441 -106.5474633 1.03 2
8/10/2010 65.5648017 -106.5428717 3.1 5
8/10/2010 65.5630933 -106.5480833 1.78 4
8/10/2010 65.5663933 -106.5464783 7.1 1
8/10/2010 65.564805 -106.5428483 3.13 5
8/10/2010 65.5630883 -106.548105 1.75 2
8/10/2010 65.5664083 -106.5464833 7.07 1
8/10/2010 65.5648083 -106.5428233 3.1 5
8/10/2010 65.5630833 -106.5481267 1.85 4
8/10/2010 65.5664233 -106.5464867 7.03 1
8/10/2010 65.5648133 -106.5428 3.13 5
8/10/2010 65.5630783 -106.5481483 1.92 2
8/10/2010 65.5664383 -106.5464917 7.03 1
8/10/2010 65.5648183 -106.5427783 3.1 1
8/10/2010 65.5630733 -106.5481683 1.8 4
8/10/2010 65.5664533 -106.546495 7.01 1
8/10/2010 65.5648183 -106.5427783 3.1 1
8/10/2010 65.5630683 -106.54819 1.92 4
8/10/2010 65.5664667 -106.5465 7.01 1
8/10/2010 65.5648267 -106.5427333 3.1 1
8/10/2010 65.5630633 -106.5482117 2.07 2
8/10/2010 65.5664817 -106.5465033 7.01 1
8/10/2010 65.5648317 -106.54271 3.1 5
8/10/2010 65.5630583 -106.5482333 2.16 5
8/10/2010 65.5664967 -106.5465083 7.01 1
8/10/2010 65.5648383 -106.5426867 3.1 1
8/10/2010 65.5630533 -106.548255 2.24 5
8/10/2010 65.56651 -106.5465133 7.01 1
8/10/2010 65.564845 -106.542665 3.1 1
8/10/2010 65.5630483 -106.5482767 2.34 1
8/10/2010 65.566525 -106.54652 7.05 1
8/10/2010 65.56485 -106.5426417 3.03 1
8/10/2010 65.5630433 -106.5482983 2.38 1
8/10/2010 65.5665383 -106.5465267 7.07 1
8/10/2010 65.564855 -106.5426167 3.05 1
8/10/2010 65.56304 -106.54832 2.41 1

Hydroacoustic substrate categories: 1 = sand with periphton, 2 = mixed rock, 3 = mud, 4 = cobble/boulder, 5 = sand without periphyton, 0 = no type
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Appendix 3.1-1. Substrate Data Collected from Hydroacoustic Surveys of Llama Lake, Back River Project, 2010

Date Latitude Longitude Depth (m) Type
8/10/2010 65.5665533 -106.5465333 7.08 1
8/10/2010 65.56486 -106.5425917 3.05 1
8/10/2010 65.563035 -106.54834 2.5 1
8/10/2010 65.5665683 -106.5465383 7.12 1
8/10/2010 65.564865 -106.5425683 3.05 1
8/10/2010 65.56303 -106.5483617 2.53 1
8/10/2010 65.5665833 -106.5465433 7.17 1
8/10/2010 65.56487 -106.5425433 3.05 1
8/10/2010 65.563025 -106.5483833 2.6 1
8/10/2010 65.5665983 -106.54655 7.2 1
8/10/2010 65.564875 -106.5425183 3.1 1
8/10/2010 65.5630183 -106.548405 2.63 1
8/10/2010 65.5666117 -106.5465567 7.24 1
8/10/2010 65.5648817 -106.542495 3.05 1
8/10/2010 65.5630133 -106.5484267 2.65 1
8/10/2010 65.566625 -106.546565 7.29 1
8/10/2010 65.5648883 -106.5424717 3.03 1
8/10/2010 65.5630083 -106.5484483 2.69 1
8/10/2010 65.56664 -106.54657 7.34 1
8/10/2010 65.5648917 -106.5424483 3.01 1
8/10/2010 65.5630017 -106.54847 2.72 1
8/10/2010 65.566655 -106.546575 7.39 5
8/10/2010 65.5648967 -106.5424217 2.98 1
8/10/2010 65.5629967 -106.5484917 2.72 1
8/10/2010 65.5666683 -106.54658 7.44 2
8/10/2010 65.5649 -106.5423967 2.98 1
8/10/2010 65.56299 -106.5485133 2.77 1
8/10/2010 65.5666833 -106.546585 7.49 0
8/10/2010 65.5649033 -106.5423733 2.98 1
8/10/2010 65.562985 -106.5485333 2.79 1
8/10/2010 65.5666967 -106.5465917 7.58 2
8/10/2010 65.5649083 -106.54235 2.94 1
8/10/2010 65.56298 -106.5485567 2.79 1
8/10/2010 65.5667117 -106.5465967 7.65 2
8/10/2010 65.5649133 -106.5423283 2.93 1
8/10/2010 65.562975 -106.54858 2.82 1
8/10/2010 65.566725 -106.5466033 7.7 2
8/10/2010 65.5649183 -106.542305 2.91 1
8/10/2010 65.5629717 -106.5486017 2.84 1
8/10/2010 65.56674 -106.54661 7.77 2
8/10/2010 65.5649233 -106.5422817 2.93 1
8/10/2010 65.5629667 -106.5486233 2.87 1
8/10/2010 65.5667533 -106.5466167 7.84 1
8/10/2010 65.5649283 -106.5422583 2.89 1
8/10/2010 65.5629617 -106.548645 2.89 1
8/10/2010 65.5667683 -106.5466217 8.02 1
8/10/2010 65.5649333 -106.542235 2.87 1
8/10/2010 65.5629567 -106.548665 2.91 1
8/10/2010 65.5667833 -106.5466267 8.08 1
8/10/2010 65.5649383 -106.5422133 2.84 1
8/10/2010 65.56295 -106.548685 2.93 1
8/10/2010 65.5667967 -106.5466317 8.13 1
8/10/2010 65.564945 -106.5421917 2.77 1
8/10/2010 65.562945 -106.548705 2.93 1
8/10/2010 65.56681 -106.5466383 8.23 1

Hydroacoustic substrate categories: 1 = sand with periphton, 2 = mixed rock, 3 = mud, 4 = cobble/boulder, 5 = sand without periphyton, 0 = no type
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Appendix 3.1-1. Substrate Data Collected from Hydroacoustic Surveys of Llama Lake, Back River Project, 2010

Date Latitude Longitude Depth (m) Type
8/10/2010 65.5649517 -106.5421683 2.75 1
8/10/2010 65.5629383 -106.548725 2.93 1
8/10/2010 65.5668233 -106.5466433 8.33 5
8/10/2010 65.5649567 -106.542145 2.63 1
8/10/2010 65.5629317 -106.5487433 2.93 1
8/10/2010 65.5668383 -106.54665 8.4 1
8/10/2010 65.5649633 -106.54212 2.62 5
8/10/2010 65.562925 -106.5487633 2.93 1
8/10/2010 65.5668517 -106.5466567 8.45 1
8/10/2010 65.56497 -106.5420983 2.57 5
8/10/2010 65.5629183 -106.5487833 2.93 1
8/10/2010 65.5668667 -106.5466633 8.54 5
8/10/2010 65.5649767 -106.5420767 2.57 1
8/10/2010 65.5629117 -106.5488067 2.93 5
8/10/2010 65.56688 -106.54667 8.62 5
8/10/2010 65.5649833 -106.5420533 2.51 1
8/10/2010 65.5629067 -106.5488283 2.91 1
8/10/2010 65.566895 -106.5466783 8.74 1
8/10/2010 65.56499 -106.5420317 2.46 1
8/10/2010 65.5629017 -106.54885 2.93 1
8/10/2010 65.56691 -106.5466883 8.83 5
8/10/2010 65.564995 -106.5420083 2.48 1
8/10/2010 65.562895 -106.5488733 2.93 1
8/10/2010 65.5669233 -106.5466967 8.9 1
8/10/2010 65.565 -106.541985 2.46 1
8/10/2010 65.56289 -106.5488967 2.93 1
8/10/2010 65.5669383 -106.546705 9.02 5
8/10/2010 65.565005 -106.54196 2.34 4
8/10/2010 65.562885 -106.5489183 2.91 1
8/10/2010 65.5669517 -106.5467133 9.08 1
8/10/2010 65.5650083 -106.5419383 2.17 4
8/10/2010 65.56288 -106.5489417 2.93 1
8/10/2010 65.5669667 -106.5467217 9.14 5
8/10/2010 65.5650133 -106.541915 2.1 4
8/10/2010 65.562875 -106.548965 2.93 1
8/10/2010 65.5669817 -106.5467283 9.27 1
8/10/2010 65.5650167 -106.5418917 2.05 4
8/10/2010 65.5628683 -106.5489867 2.93 1
8/10/2010 65.566995 -106.546735 9.34 5
8/10/2010 65.56502 -106.5418683 2.09 4
8/10/2010 65.5628633 -106.5490083 2.96 1
8/10/2010 65.56701 -106.5467433 9.46 5
8/10/2010 65.565025 -106.541845 2.02 0
8/10/2010 65.5628583 -106.54903 2.93 1
8/10/2010 65.5670233 -106.5467517 9.5 5
8/10/2010 65.56503 -106.5418233 1.92 4
8/10/2010 65.5628533 -106.5490533 2.93 1
8/10/2010 65.5670367 -106.54676 9.56 1
8/10/2010 65.565035 -106.5418017 2.02 4
8/10/2010 65.5628483 -106.549075 2.99 5
8/10/2010 65.5670517 -106.5467683 9.62 1
8/10/2010 65.5650417 -106.5417783 1.93 2
8/10/2010 65.5628433 -106.5490967 3.03 5
8/10/2010 65.5670667 -106.546775 9.65 5
8/10/2010 65.5650467 -106.5417567 1.97 2

Hydroacoustic substrate categories: 1 = sand with periphton, 2 = mixed rock, 3 = mud, 4 = cobble/boulder, 5 = sand without periphyton, 0 = no type
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Appendix 3.1-1. Substrate Data Collected from Hydroacoustic Surveys of Llama Lake, Back River Project, 2010

Date Latitude Longitude Depth (m) Type
8/10/2010 65.5628367 -106.5491183 2.96 1
8/10/2010 65.56708 -106.54678 9.73 1
8/10/2010 65.5650533 -106.5417333 1.92 2
8/10/2010 65.5628317 -106.54914 2.96 1
8/10/2010 65.567095 -106.546785 9.77 1
8/10/2010 65.5650583 -106.5417117 1.93 0
8/10/2010 65.562825 -106.54916 2.98 1
8/10/2010 65.56711 -106.5467917 9.79 5
8/10/2010 65.5650617 -106.54169 1.93 4
8/10/2010 65.56282 -106.5491817 2.99 1
8/10/2010 65.567125 -106.5467983 9.89 5
8/10/2010 65.565065 -106.5416683 1.88 0
8/10/2010 65.5628133 -106.5492033 3.03 1
8/10/2010 65.56714 -106.546805 9.91 1
8/10/2010 65.5650683 -106.54165 1.45 2
8/10/2010 65.5628083 -106.5492233 3.03 1
8/10/2010 65.5671533 -106.5468117 9.94 5
8/10/2010 65.5650733 -106.5416317 1.15 2
8/10/2010 65.5628017 -106.5492433 3.06 5
8/10/2010 65.5671667 -106.5468183 9.97 1
8/10/2010 65.562795 -106.5492633 3.08 5
8/10/2010 65.5671817 -106.5468267 10.01 5
8/10/2010 65.5627883 -106.549285 3.1 5
8/10/2010 65.5671967 -106.546835 10.06 1
8/10/2010 65.5627833 -106.549305 3.15 1
8/10/2010 65.56721 -106.5468433 10.08 5
8/10/2010 65.5627767 -106.5493267 3.13 1
8/10/2010 65.567225 -106.54685 10.15 5
8/10/2010 65.5627717 -106.5493483 3.13 1
8/10/2010 65.56724 -106.546855 10.15 1
8/10/2010 65.5627667 -106.5493683 3.1 1
8/10/2010 65.5672533 -106.5468617 10.23 5
8/10/2010 65.56276 -106.54939 3.13 1
8/10/2010 65.5672683 -106.5468683 10.27 5
8/10/2010 65.562755 -106.54941 3.13 1
8/10/2010 65.5672817 -106.546875 10.33 2
8/10/2010 65.5627483 -106.54943 3.1 1
8/10/2010 65.5672967 -106.5468833 10.33 5
8/10/2010 65.5627417 -106.54945 3.1 1
8/10/2010 65.56731 -106.54689 10.42 5
8/10/2010 65.562735 -106.5494683 3.1 1
8/10/2010 65.567325 -106.5468967 10.5 5
8/10/2010 65.5627283 -106.5494867 3.1 1
8/10/2010 65.5673383 -106.546905 10.56 2
8/10/2010 65.56272 -106.5495033 3.08 1
8/10/2010 65.5673517 -106.5469117 10.66 2
8/10/2010 65.5627133 -106.5495217 3.05 1
8/10/2010 65.5673667 -106.54692 10.62 5
8/10/2010 65.562705 -106.54954 3.01 1
8/10/2010 65.56738 -106.5469283 10.73 5
8/10/2010 65.5626983 -106.54956 2.94 1
8/10/2010 65.567395 -106.5469367 10.78 5
8/10/2010 65.56269 -106.5495783 2.82 1
8/10/2010 65.56741 -106.5469433 10.83 5
8/10/2010 65.5626817 -106.5495967 2.74 1

Hydroacoustic substrate categories: 1 = sand with periphton, 2 = mixed rock, 3 = mud, 4 = cobble/boulder, 5 = sand without periphyton, 0 = no type
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Appendix 3.1-1. Substrate Data Collected from Hydroacoustic Surveys of Llama Lake, Back River Project, 2010

Date Latitude Longitude Depth (m) Type
8/10/2010 65.5674233 -106.5469517 10.81 5
8/10/2010 65.562675 -106.549615 2.67 1
8/10/2010 65.5674367 -106.5469583 10.81 5
8/10/2010 65.5626683 -106.549635 2.62 2
8/10/2010 65.5674517 -106.5469633 10.78 5
8/10/2010 65.56266 -106.5496533 2.57 2
8/10/2010 65.567465 -106.54697 10.76 5
8/10/2010 65.5626533 -106.5496733 2.5 2
8/10/2010 65.56748 -106.5469783 10.71 5
8/10/2010 65.562645 -106.5496917 2.36 2
8/10/2010 65.5674933 -106.546985 10.66 5
8/10/2010 65.5626383 -106.54971 1.52 4
8/10/2010 65.5675067 -106.5469933 10.59 5
8/10/2010 65.56263 -106.5497283 1.23 2
8/10/2010 65.5675217 -106.5470033 10.54 5
8/10/2010 65.567535 -106.5470133 10.45 5
8/10/2010 65.56755 -106.5470233 10.33 1
8/10/2010 65.5675633 -106.5470333 10.32 1
8/10/2010 65.5675783 -106.5470433 10.23 5
8/10/2010 65.5675917 -106.5470533 10.2 5
8/10/2010 65.5676067 -106.5470633 10.13 5
8/10/2010 65.5676217 -106.547075 10.04 5
8/10/2010 65.567635 -106.5470833 9.99 1
8/10/2010 65.56765 -106.5470917 9.96 1
8/10/2010 65.56256 -106.5497817 1.03 2
8/10/2010 65.5676633 -106.5470983 9.92 1
8/10/2010 65.5676783 -106.5471067 9.87 5
8/10/2010 65.5676917 -106.547115 9.82 5
8/10/2010 65.567705 -106.547125 9.79 1
8/10/2010 65.56772 -106.547135 9.7 1
8/10/2010 65.5677333 -106.5471433 9.65 1
8/10/2010 65.5677467 -106.547155 9.62 1
8/10/2010 65.56776 -106.547165 9.51 1
8/10/2010 65.567775 -106.5471767 9.46 1
8/10/2010 65.5677883 -106.5471883 9.32 1
8/10/2010 65.5678017 -106.5472 9.19 1
8/10/2010 65.5678167 -106.5472117 9.12 1
8/10/2010 65.56783 -106.5472217 8.98 1
8/10/2010 65.567845 -106.5472333 8.88 1
8/10/2010 65.56786 -106.547245 8.78 1
8/10/2010 65.567875 -106.5472583 8.64 1
8/10/2010 65.5678883 -106.54727 8.45 1
8/10/2010 65.5679033 -106.5472783 8.33 1
8/10/2010 65.5679183 -106.5472883 8.25 1
8/10/2010 65.5679317 -106.547295 8.13 1
8/10/2010 65.5679467 -106.5473033 7.99 1
8/10/2010 65.56796 -106.54731 7.82 1
8/10/2010 65.567975 -106.5473167 7.68 1
8/10/2010 65.5679883 -106.5473233 7.49 1
8/10/2010 65.5680033 -106.5473317 7.41 1
8/10/2010 65.5680183 -106.54734 7.22 1
8/10/2010 65.5680317 -106.5473467 7.07 0
8/10/2010 65.5680467 -106.547355 7 1
8/10/2010 65.56806 -106.5473633 6.83 1
8/10/2010 65.568075 -106.547375 6.67 1

Hydroacoustic substrate categories: 1 = sand with periphton, 2 = mixed rock, 3 = mud, 4 = cobble/boulder, 5 = sand without periphyton, 0 = no type
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Appendix 3.1-1. Substrate Data Collected from Hydroacoustic Surveys of Llama Lake, Back River Project, 2010

Date Latitude Longitude Depth (m) Type
8/10/2010 65.5680883 -106.5473867 6.59 1
8/10/2010 65.5681033 -106.5473983 6.36 1
8/10/2010 65.5681183 -106.54741 6.16 1
8/10/2010 65.5681333 -106.54742 6.01 1
8/10/2010 65.5681467 -106.54743 5.89 1
8/10/2010 65.56816 -106.54744 5.77 1
8/10/2010 65.568175 -106.5474533 5.59 1
8/10/2010 65.5681883 -106.547465 5.53 1
8/10/2010 65.5682017 -106.5474767 5.27 1
8/10/2010 65.568215 -106.5474867 5.24 1
8/10/2010 65.5682283 -106.5474967 5.03 1
8/10/2010 65.5682433 -106.5475117 4.82 1
8/10/2010 65.56826 -106.5475267 4.74 1
8/10/2010 65.5682783 -106.5475433 4.6 1
8/10/2010 65.568295 -106.5475567 4.45 1
8/10/2010 65.5683083 -106.5475683 4.33 1
8/10/2010 65.5683217 -106.54758 4.26 1
8/10/2010 65.5683317 -106.54759 4.26 1
8/10/2010 65.56834 -106.5475967 4.26 1
8/10/2010 65.5683483 -106.547605 4.09 1
8/10/2010 65.5683567 -106.5476133 3.97 1
8/10/2010 65.5683617 -106.5476217 3.95 1
8/10/2010 65.5683683 -106.5476283 3.9 1
8/10/2010 65.5683733 -106.5476333 3.88 1
8/10/2010 65.5683767 -106.5476383 3.85 1
8/10/2010 65.5683817 -106.5476433 3.85 1
8/10/2010 65.5683817 -106.5476433 3.83 1

Hydroacoustic substrate categories: 1 = sand with periphton, 2 = mixed rock, 3 = mud, 4 = cobble/boulder, 5 = sand without periphyton, 0 = no type
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Appendix 3.1-2. Substrate Data Collected from Hydroacoustic Surveys of Umwelt Lake, Back River Project, 2010

Date Latitude Longitude Depth (m) Type
11/08/2010 65.5554767 -106.5455117 1.69 1
11/08/2010 65.5546033 -106.5440333 1.89 2
11/08/2010 65.5539767 -106.5430017 1.89 1
11/08/2010 65.5534383 -106.542115 1.24 2
11/08/2010 65.5519733 -106.537295 1.1 2
11/08/2010 65.55548 -106.5454883 1.69 1
11/08/2010 65.5546017 -106.5439933 1.91 1
11/08/2010 65.5539717 -106.542965 1.91 1
11/08/2010 65.5534317 -106.542085 1.58 2
11/08/2010 65.5519733 -106.5373183 1.29 2
11/08/2010 65.555485 -106.5454683 1.65 1
11/08/2010 65.554605 -106.543955 1.91 1
11/08/2010 65.55397 -106.54293 1.93 1
11/08/2010 65.5534267 -106.5420517 1.79 2
11/08/2010 65.5519767 -106.5373417 1.31 2
11/08/2010 65.5554883 -106.5454517 1.65 1
11/08/2010 65.5546083 -106.5439167 1.89 1
11/08/2010 65.55397 -106.5428967 1.91 1
11/08/2010 65.5534233 -106.5420167 1.89 1
11/08/2010 65.5519817 -106.5373617 1.33 2
11/08/2010 65.55481 -106.5410983 1.05 2
11/08/2010 65.5554933 -106.5454367 1.7 1
11/08/2010 65.5546133 -106.54388 1.89 5
11/08/2010 65.5539717 -106.5428617 1.93 1
11/08/2010 65.5534217 -106.5419817 1.91 1
11/08/2010 65.5519883 -106.53738 1.2 2
11/08/2010 65.5548033 -106.5411217 1.08 2
11/08/2010 65.5554983 -106.5454233 1.65 1
11/08/2010 65.55462 -106.5438417 1.93 1
11/08/2010 65.553975 -106.5428283 2 1
11/08/2010 65.5534217 -106.5419817 1.91 1
11/08/2010 65.5534667 -106.5381183 1 5
11/08/2010 65.5519983 -106.5373983 1.26 2
11/08/2010 65.554795 -106.5411517 1.08 2
11/08/2010 65.5555017 -106.5454133 1.67 1
11/08/2010 65.5546283 -106.5438033 1.88 1
11/08/2010 65.5539783 -106.5427933 1.94 1
11/08/2010 65.5534217 -106.5419117 1.93 3
11/08/2010 65.5520067 -106.537415 1.26 2
11/08/2010 65.55479 -106.541185 1.19 2
11/08/2010 65.554265 -106.5395333 1.05 2
11/08/2010 65.555505 -106.5454033 1.65 1
11/08/2010 65.5546367 -106.543765 1.84 5
11/08/2010 65.553985 -106.5427583 1.98 1
11/08/2010 65.5534217 -106.54188 1.94 1
11/08/2010 65.5534583 -106.5381667 2 2
11/08/2010 65.5520167 -106.53743 1.27 2
11/08/2010 65.5547833 -106.54122 1.08 2
11/08/2010 65.5542567 -106.5395517 1.07 4
11/08/2010 65.5555083 -106.5453933 1.67 1
11/08/2010 65.554645 -106.5437283 1.86 1
11/08/2010 65.55399 -106.5427233 1.98 3
11/08/2010 65.5534233 -106.5418517 1.96 3
11/08/2010 65.5520267 -106.537445 1.29 2
11/08/2010 65.5547767 -106.5412583 1.14 2

Hydroacoustic substrate categories: 1 = sand with periphton, 2 = mixed rock, 3 = mud, 4 = cobble/boulder, 5 = sand without periphyton, 0 = no type
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Appendix 3.1-2. Substrate Data Collected from Hydroacoustic Surveys of Umwelt Lake, Back River Project, 2010

Date Latitude Longitude Depth (m) Type
11/08/2010 65.5542517 -106.5395783 1.05 2
11/08/2010 65.5555117 -106.5453833 1.67 1
11/08/2010 65.554655 -106.54369 1.84 1
11/08/2010 65.5539967 -106.5426883 1.96 1
11/08/2010 65.553425 -106.5418267 1.96 3
11/08/2010 65.55345 -106.5382267 1.05 4
11/08/2010 65.5520367 -106.53746 1.29 2
11/08/2010 65.5556367 -106.5433583 1 2
11/08/2010 65.5547717 -106.5412983 1.2 2
11/08/2010 65.5542467 -106.5396083 1.05 4
11/08/2010 65.5525567 -106.5398117 1.07 2
11/08/2010 65.555515 -106.5453733 1.69 1
11/08/2010 65.5546633 -106.5436517 1.84 1
11/08/2010 65.554005 -106.5426533 1.98 1
11/08/2010 65.553425 -106.5418067 1.96 3
11/08/2010 65.5534467 -106.5382583 1.03 4
11/08/2010 65.55205 -106.537475 1.26 2
11/08/2010 65.5556267 -106.5433867 1.03 2
11/08/2010 65.5547667 -106.54134 1.17 2
11/08/2010 65.5542433 -106.53964 1.05 4
11/08/2010 65.5525617 -106.5397767 1.19 2
11/08/2010 65.5562217 -106.545525 1.02 2
11/08/2010 65.5555217 -106.54536 1.67 1
11/08/2010 65.5546717 -106.5436133 1.79 1
11/08/2010 65.5540117 -106.54262 1.98 1
11/08/2010 65.5534267 -106.5417883 2 1
11/08/2010 65.553445 -106.53829 1.07 2
11/08/2010 65.5520617 -106.53749 1.26 2
11/08/2010 65.5556167 -106.5434133 1.1 2
11/08/2010 65.5547617 -106.5413783 1.17 2
11/08/2010 65.5517833 -106.5383533 1 5
11/08/2010 65.5542417 -106.5396733 1.03 2
11/08/2010 65.5525667 -106.53974 1.29 2
11/08/2010 65.5555283 -106.5453417 1.69 1
11/08/2010 65.55468 -106.5435767 1.79 1
11/08/2010 65.55402 -106.5425867 1.96 1
11/08/2010 65.5534267 -106.5417733 2 1
11/08/2010 65.5534433 -106.538325 1.05 2
11/08/2010 65.552075 -106.5375033 1.22 2
11/08/2010 65.5556067 -106.5434417 1.17 2
11/08/2010 65.554755 -106.5414133 1.24 2
11/08/2010 65.5517833 -106.5383533 1.08 2
11/08/2010 65.5542417 -106.5397083 1.1 2
11/08/2010 65.5525717 -106.5397067 1.27 2
11/08/2010 65.5562117 -106.5455617 1.05 2
11/08/2010 65.5555383 -106.5453167 1.58 2
11/08/2010 65.5546883 -106.5435367 1.81 1
11/08/2010 65.5540283 -106.5425533 1.94 1
11/08/2010 65.5534283 -106.5417583 1.98 0
11/08/2010 65.55344 -106.53836 1.02 2
11/08/2010 65.5520883 -106.5375183 1.22 2
11/08/2010 65.5555967 -106.5434717 1.29 3
11/08/2010 65.55475 -106.5414483 1.29 2
11/08/2010 65.5517867 -106.5383217 1.14 0
11/08/2010 65.5542417 -106.5397433 1.17 2

Hydroacoustic substrate categories: 1 = sand with periphton, 2 = mixed rock, 3 = mud, 4 = cobble/boulder, 5 = sand without periphyton, 0 = no type
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Appendix 3.1-2. Substrate Data Collected from Hydroacoustic Surveys of Umwelt Lake, Back River Project, 2010

Date Latitude Longitude Depth (m) Type
11/08/2010 65.5525783 -106.5396717 1.26 4
11/08/2010 65.5555483 -106.5452917 1.62 1
11/08/2010 65.5546967 -106.5434967 1.77 1
11/08/2010 65.5540367 -106.54252 1.96 3
11/08/2010 65.5534283 -106.541745 2 3
11/08/2010 65.5534383 -106.538395 1.1 4
11/08/2010 65.5521 -106.5375317 1.14 2
11/08/2010 65.5555867 -106.5435 1.41 1
11/08/2010 65.554745 -106.5414817 1.34 2
11/08/2010 65.5517917 -106.5382567 1.15 4
11/08/2010 65.5542433 -106.53978 1.15 2
11/08/2010 65.5525833 -106.5396367 1.22 4
11/08/2010 65.556205 -106.5455933 1.03 2
11/08/2010 65.55556 -106.545265 1.67 1
11/08/2010 65.554705 -106.5434617 1.77 1
11/08/2010 65.554045 -106.5424883 1.94 1
11/08/2010 65.5534283 -106.5417317 2 3
11/08/2010 65.5534367 -106.53843 1.14 2
11/08/2010 65.552115 -106.537545 1.14 2
11/08/2010 65.555575 -106.54353 1.62 3
11/08/2010 65.5547383 -106.5415167 1.36 2
11/08/2010 65.5517917 -106.5382567 1.19 4
11/08/2010 65.5542433 -106.5398167 1.08 4
11/08/2010 65.5525883 -106.5396017 1.82 2
11/08/2010 65.5562033 -106.5456067 1.03 0
11/08/2010 65.55557 -106.5452367 1.69 1
11/08/2010 65.554715 -106.5434283 1.76 1
11/08/2010 65.5540533 -106.5424567 1.94 1
11/08/2010 65.55343 -106.5417167 2 1
11/08/2010 65.5534367 -106.538465 1.15 2
11/08/2010 65.5521283 -106.5375583 1.14 2
11/08/2010 65.5555667 -106.54356 1.65 3
11/08/2010 65.5547333 -106.54155 1.41 2
11/08/2010 65.551795 -106.5382233 1.22 0
11/08/2010 65.554245 -106.5398533 1.12 4
11/08/2010 65.552595 -106.5395667 2.01 4
11/08/2010 65.5562017 -106.54562 1.02 2
11/08/2010 65.55558 -106.5452067 1.65 5
11/08/2010 65.554725 -106.5433967 1.76 1
11/08/2010 65.5540617 -106.5424233 1.94 1
11/08/2010 65.55343 -106.5417033 1.98 3
11/08/2010 65.553435 -106.5384983 1.17 2
11/08/2010 65.5521417 -106.53757 1.17 2
11/08/2010 65.5555567 -106.54359 1.69 3
11/08/2010 65.5547267 -106.5415833 1.46 2
11/08/2010 65.5518033 -106.538155 1.26 4
11/08/2010 65.5542467 -106.53989 1.15 2
11/08/2010 65.5526 -106.5395317 2.48 2
11/08/2010 65.5562 -106.5456317 1.14 2
11/08/2010 65.5555883 -106.5451783 1.64 5
11/08/2010 65.554735 -106.543365 1.77 1
11/08/2010 65.5540683 -106.54239 1.94 1
11/08/2010 65.5534317 -106.5416917 2.01 1
11/08/2010 65.5534333 -106.5385333 1.17 2
11/08/2010 65.5521533 -106.5375833 1.17 2

Hydroacoustic substrate categories: 1 = sand with periphton, 2 = mixed rock, 3 = mud, 4 = cobble/boulder, 5 = sand without periphyton, 0 = no type
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Appendix 3.1-2. Substrate Data Collected from Hydroacoustic Surveys of Umwelt Lake, Back River Project, 2010

Date Latitude Longitude Depth (m) Type
11/08/2010 65.5555483 -106.54362 1.69 1
11/08/2010 65.5547217 -106.541615 1.41 2
11/08/2010 65.5518033 -106.538155 1.1 2
11/08/2010 65.5542483 -106.5399283 1.17 2
11/08/2010 65.5526067 -106.5394967 2.41 2
11/08/2010 65.5562 -106.5456433 1.1 4
11/08/2010 65.5555967 -106.5451533 1.64 5
11/08/2010 65.554745 -106.5433317 1.76 5
11/08/2010 65.5540767 -106.542355 1.98 1
11/08/2010 65.5534317 -106.5416767 2 1
11/08/2010 65.5534317 -106.5385683 1.17 2
11/08/2010 65.5521667 -106.5375967 1.17 2
11/08/2010 65.5555383 -106.5436517 1.7 3
11/08/2010 65.5547167 -106.5416467 1.53 2
11/08/2010 65.5518133 -106.538085 1.17 2
11/08/2010 65.5542483 -106.5399283 1.2 2
11/08/2010 65.5526117 -106.5394617 2.48 2
11/08/2010 65.5561983 -106.5456533 1.14 2
11/08/2010 65.5556067 -106.545125 1.65 5
11/08/2010 65.554755 -106.5433 1.77 1
11/08/2010 65.554085 -106.5423217 1.96 1
11/08/2010 65.5534333 -106.5416567 2.01 1
11/08/2010 65.55343 -106.5386017 1.2 2
11/08/2010 65.55218 -106.5376083 1.17 2
11/08/2010 65.5555283 -106.5436833 1.67 3
11/08/2010 65.5547117 -106.54168 1.45 5
11/08/2010 65.5518133 -106.538085 1.29 2
11/08/2010 65.5542483 -106.54 1.24 2
11/08/2010 65.5526183 -106.5394233 2.41 0
11/08/2010 65.5561983 -106.545665 1.19 2
11/08/2010 65.5556167 -106.545095 1.64 2
11/08/2010 65.554765 -106.5432717 1.76 5
11/08/2010 65.5540917 -106.5422883 1.96 1
11/08/2010 65.553435 -106.5416283 2 1
11/08/2010 65.5534283 -106.5386367 1.26 2
11/08/2010 65.5521933 -106.5376183 1.1 2
11/08/2010 65.55552 -106.543715 1.67 3
11/08/2010 65.554705 -106.541715 1.58 3
11/08/2010 65.55182 -106.5380533 1.64 0
11/08/2010 65.5542467 -106.540035 1.24 2
11/08/2010 65.552625 -106.5393867 2.39 2
11/08/2010 65.5562 -106.5456733 1.08 2
11/08/2010 65.5556283 -106.545065 1.65 2
11/08/2010 65.5547733 -106.543245 1.76 1
11/08/2010 65.5541 -106.542255 2 1
11/08/2010 65.5534367 -106.5416017 1.98 1
11/08/2010 65.5534267 -106.53867 1.24 2
11/08/2010 65.5522083 -106.53763 1.15 0
11/08/2010 65.5555117 -106.5437483 1.69 3
11/08/2010 65.5546983 -106.5417483 1.6 1
11/08/2010 65.55183 -106.5379883 1.76 4
11/08/2010 65.5542467 -106.54007 1.26 2
11/08/2010 65.55263 -106.53935 2.36 3
11/08/2010 65.5562 -106.5456733 1.15 2
11/08/2010 65.55564 -106.5450383 1.62 5

Hydroacoustic substrate categories: 1 = sand with periphton, 2 = mixed rock, 3 = mud, 4 = cobble/boulder, 5 = sand without periphyton, 0 = no type
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Appendix 3.1-2. Substrate Data Collected from Hydroacoustic Surveys of Umwelt Lake, Back River Project, 2010

Date Latitude Longitude Depth (m) Type
11/08/2010 65.5547817 -106.5432183 1.76 1
11/08/2010 65.5541083 -106.5422217 1.96 1
11/08/2010 65.55344 -106.541575 1.98 1
11/08/2010 65.5534233 -106.5387067 1.29 2
11/08/2010 65.5522217 -106.5376433 1.14 4
11/08/2010 65.5555017 -106.54378 1.7 3
11/08/2010 65.5546917 -106.54178 1.65 3
11/08/2010 65.55183 -106.5379883 1.88 2
11/08/2010 65.554245 -106.5401083 1.2 2
11/08/2010 65.552585 -106.5378633 1.02 2
11/08/2010 65.5526367 -106.539315 2.39 0
11/08/2010 65.5562 -106.5456817 1.22 2
11/08/2010 65.5556517 -106.5450117 1.62 5
11/08/2010 65.5547917 -106.5431933 1.76 1
11/08/2010 65.5541183 -106.54219 1.96 3
11/08/2010 65.5534433 -106.54155 2 1
11/08/2010 65.5534217 -106.5387417 1.31 2
11/08/2010 65.552235 -106.537655 1.14 4
11/08/2010 65.5554933 -106.5438117 1.67 1
11/08/2010 65.554685 -106.54181 1.65 1
11/08/2010 65.551835 -106.5379567 1.96 0
11/08/2010 65.5542433 -106.5401467 1.19 2
11/08/2010 65.55258 -106.5378967 1.07 2
11/08/2010 65.5526417 -106.5392817 2.38 3
11/08/2010 65.5562017 -106.54569 1.2 2
11/08/2010 65.5556633 -106.5449833 1.65 2
11/08/2010 65.5548 -106.5431683 1.76 1
11/08/2010 65.5541267 -106.5421583 1.96 1
11/08/2010 65.553445 -106.5415283 1.98 1
11/08/2010 65.5534217 -106.5387417 1.33 2
11/08/2010 65.5522467 -106.53767 1.1 4
11/08/2010 65.5554833 -106.543845 1.67 3
11/08/2010 65.55468 -106.54184 1.67 1
11/08/2010 65.551845 -106.5378883 1.94 0
11/08/2010 65.55424 -106.540185 1.27 2
11/08/2010 65.552575 -106.5379283 1.08 0
11/08/2010 65.5526467 -106.5392467 2.41 0
11/08/2010 65.5562033 -106.5456967 1.17 2
11/08/2010 65.5556733 -106.544955 1.65 5
11/08/2010 65.5548083 -106.543145 1.76 0
11/08/2010 65.5541367 -106.5421267 1.96 1
11/08/2010 65.5534483 -106.5415067 1.98 1
11/08/2010 65.553415 -106.53881 1.38 2
11/08/2010 65.5522617 -106.537685 1.12 2
11/08/2010 65.555475 -106.5438767 1.65 3
11/08/2010 65.554675 -106.5418683 1.69 3
11/08/2010 65.551845 -106.5378883 1.96 2
11/08/2010 65.5542367 -106.5402217 1.22 2
11/08/2010 65.55257 -106.5379617 1.03 2
11/08/2010 65.5526517 -106.5392133 2.34 2
11/08/2010 65.5562033 -106.5456967 1.2 2
11/08/2010 65.5556833 -106.5449233 1.64 1
11/08/2010 65.5548167 -106.5431167 1.77 0
11/08/2010 65.5541467 -106.5420967 1.98 1
11/08/2010 65.55345 -106.5414883 1.98 3

Hydroacoustic substrate categories: 1 = sand with periphton, 2 = mixed rock, 3 = mud, 4 = cobble/boulder, 5 = sand without periphyton, 0 = no type
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Appendix 3.1-2. Substrate Data Collected from Hydroacoustic Surveys of Umwelt Lake, Back River Project, 2010

Date Latitude Longitude Depth (m) Type
11/08/2010 65.5534117 -106.538845 1.46 2
11/08/2010 65.552275 -106.5377 1.1 4
11/08/2010 65.5554667 -106.5439083 1.67 3
11/08/2010 65.55467 -106.5418933 1.7 1
11/08/2010 65.5518517 -106.537855 1.96 0
11/08/2010 65.5542333 -106.5402583 1.27 2
11/08/2010 65.552565 -106.5379933 1.1 2
11/08/2010 65.5526583 -106.5391783 2.36 2
11/08/2010 65.5562033 -106.5456967 1.2 2
11/08/2010 65.555695 -106.5448933 1.64 2
11/08/2010 65.5548267 -106.5430867 1.74 1
11/08/2010 65.5541567 -106.5420667 1.96 1
11/08/2010 65.5534533 -106.5414717 1.98 1
11/08/2010 65.5534083 -106.5388783 1.51 2
11/08/2010 65.55229 -106.537715 1.07 0
11/08/2010 65.5554567 -106.5439383 1.67 3
11/08/2010 65.554665 -106.541915 1.7 1
11/08/2010 65.5518567 -106.5378233 1.96 3
11/08/2010 65.5542283 -106.5402933 1.29 4
11/08/2010 65.55256 -106.5380233 1.19 2
11/08/2010 65.5526633 -106.539145 2.41 2
11/08/2010 65.556205 -106.545705 1.17 2
11/08/2010 65.555705 -106.5448633 1.64 4
11/08/2010 65.5548383 -106.543055 1.72 1
11/08/2010 65.5541667 -106.542035 1.96 1
11/08/2010 65.553455 -106.5414567 1.98 3
11/08/2010 65.553405 -106.5389117 1.69 2
11/08/2010 65.5523033 -106.5377317 1.15 4
11/08/2010 65.5554483 -106.5439717 1.65 3
11/08/2010 65.5546633 -106.541935 1.72 1
11/08/2010 65.5518617 -106.53779 2.03 2
11/08/2010 65.554225 -106.54033 1.39 2
11/08/2010 65.5525533 -106.5380533 1.17 2
11/08/2010 65.5526683 -106.53911 2.38 2
11/08/2010 65.5562067 -106.5457133 1.26 2
11/08/2010 65.5557167 -106.5448367 1.62 2
11/08/2010 65.55485 -106.543025 1.7 2
11/08/2010 65.5541767 -106.5420033 1.96 1
11/08/2010 65.5534567 -106.5414433 1.98 3
11/08/2010 65.5534017 -106.538945 1.91 2
11/08/2010 65.5523167 -106.5377483 1.1 2
11/08/2010 65.5554383 -106.5440033 1.65 3
11/08/2010 65.55466 -106.5419517 1.74 1
11/08/2010 65.55187 -106.5377217 2.07 2
11/08/2010 65.55422 -106.540365 1.45 2
11/08/2010 65.5525483 -106.5380817 1.2 4
11/08/2010 65.552675 -106.5390767 2.36 2
11/08/2010 65.5562083 -106.54573 1.29 2
11/08/2010 65.55573 -106.54481 1.62 2
11/08/2010 65.5548633 -106.5429933 1.72 1
11/08/2010 65.5541867 -106.5419733 1.96 1
11/08/2010 65.5534583 -106.54143 1.98 3
11/08/2010 65.5533983 -106.5389783 1.91 1
11/08/2010 65.55233 -106.5377667 1.1 2
11/08/2010 65.55543 -106.544035 1.64 3

Hydroacoustic substrate categories: 1 = sand with periphton, 2 = mixed rock, 3 = mud, 4 = cobble/boulder, 5 = sand without periphyton, 0 = no type
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Appendix 3.1-2. Substrate Data Collected from Hydroacoustic Surveys of Umwelt Lake, Back River Project, 2010

Date Latitude Longitude Depth (m) Type
11/08/2010 65.55466 -106.541965 1.74 1
11/08/2010 65.55187 -106.5377217 2.03 0
11/08/2010 65.554215 -106.5404 1.46 2
11/08/2010 65.5525417 -106.5381117 1.22 0
11/08/2010 65.55268 -106.5390417 2.25 2
11/08/2010 65.55621 -106.5457583 1.34 4
11/08/2010 65.5557417 -106.544785 1.62 2
11/08/2010 65.554875 -106.5429633 1.72 5
11/08/2010 65.5541967 -106.5419417 1.96 1
11/08/2010 65.55346 -106.5414167 1.96 1
11/08/2010 65.5533933 -106.5390117 1.91 1
11/08/2010 65.5523417 -106.537785 1.1 2
11/08/2010 65.5554217 -106.5440683 1.64 3
11/08/2010 65.5546583 -106.5419783 1.77 1
11/08/2010 65.55188 -106.5376517 1.79 2
11/08/2010 65.5542083 -106.5404367 1.51 2
11/08/2010 65.552535 -106.5381417 1.15 4
11/08/2010 65.5526867 -106.539005 2.07 2
11/08/2010 65.55621 -106.5457967 1.34 2
11/08/2010 65.555755 -106.54476 1.67 5
11/08/2010 65.5548883 -106.5429333 1.7 2
11/08/2010 65.5542067 -106.54191 1.96 1
11/08/2010 65.5534617 -106.5414033 1.98 3
11/08/2010 65.55339 -106.539045 1.91 1
11/08/2010 65.552355 -106.5378067 1.15 2
11/08/2010 65.5554117 -106.5441 1.62 3
11/08/2010 65.5546567 -106.54199 1.76 1
11/08/2010 65.551885 -106.5376167 1.74 4
11/08/2010 65.5542033 -106.5404717 1.55 2
11/08/2010 65.5525267 -106.5381717 1.24 2
11/08/2010 65.5526933 -106.53897 2.13 2
11/08/2010 65.5562067 -106.5458333 1.31 2
11/08/2010 65.5557683 -106.544735 1.6 5
11/08/2010 65.5549 -106.5429017 1.69 5
11/08/2010 65.554215 -106.5418783 1.96 1
11/08/2010 65.5534633 -106.54139 1.96 1
11/08/2010 65.5533867 -106.539075 1.91 1
11/08/2010 65.55237 -106.5378283 1.14 4
11/08/2010 65.5554033 -106.5441317 1.64 3
11/08/2010 65.5546567 -106.5420017 1.77 1
11/08/2010 65.55189 -106.53758 1.67 2
11/08/2010 65.5541983 -106.5405067 1.57 2
11/08/2010 65.55252 -106.5382033 1.15 4
11/08/2010 65.5527 -106.5389367 2.22 2
11/08/2010 65.5562067 -106.5458333 1.33 2
11/08/2010 65.55578 -106.5447133 1.6 5
11/08/2010 65.5549133 -106.54287 1.69 1
11/08/2010 65.554225 -106.5418467 1.94 1
11/08/2010 65.553465 -106.5413783 1.96 1
11/08/2010 65.5533833 -106.5391033 1.93 1
11/08/2010 65.5523833 -106.5378533 1.24 4
11/08/2010 65.5553933 -106.544165 1.64 3
11/08/2010 65.5546567 -106.5420133 1.77 3
11/08/2010 65.551895 -106.537545 1.57 4
11/08/2010 65.5541917 -106.5405417 1.62 2

Hydroacoustic substrate categories: 1 = sand with periphton, 2 = mixed rock, 3 = mud, 4 = cobble/boulder, 5 = sand without periphyton, 0 = no type
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Appendix 3.1-2. Substrate Data Collected from Hydroacoustic Surveys of Umwelt Lake, Back River Project, 2010

Date Latitude Longitude Depth (m) Type
11/08/2010 65.5525133 -106.538235 1.27 2
11/08/2010 65.5527067 -106.5389017 2.17 2
11/08/2010 65.5561917 -106.5459083 1.38 5
11/08/2010 65.5557933 -106.54469 1.58 2
11/08/2010 65.554925 -106.5428383 1.69 1
11/08/2010 65.5542333 -106.5418133 1.94 3
11/08/2010 65.5534667 -106.5413683 1.96 1
11/08/2010 65.55338 -106.53913 1.93 0
11/08/2010 65.5523833 -106.5378533 1.17 4
11/08/2010 65.555385 -106.5441967 1.62 3
11/08/2010 65.5546583 -106.542025 1.77 1
11/08/2010 65.5519 -106.53751 1.45 2
11/08/2010 65.554185 -106.5405767 1.6 2
11/08/2010 65.5525067 -106.538265 1.29 2
11/08/2010 65.5527133 -106.5388667 2.17 2
11/08/2010 65.5561833 -106.5459417 1.48 2
11/08/2010 65.555805 -106.5446683 1.58 2
11/08/2010 65.5549383 -106.5428067 1.69 1
11/08/2010 65.5542433 -106.5417817 1.93 1
11/08/2010 65.5534667 -106.54136 1.94 1
11/08/2010 65.5533783 -106.5391567 1.93 2
11/08/2010 65.552415 -106.5379 1.19 2
11/08/2010 65.555375 -106.5442283 1.64 3
11/08/2010 65.55466 -106.5420367 1.76 1
11/08/2010 65.551905 -106.537475 1.62 2
11/08/2010 65.5541783 -106.5406117 1.64 1
11/08/2010 65.5524983 -106.538295 1.45 2
11/08/2010 65.55272 -106.53883 2.13 2
11/08/2010 65.5561717 -106.5459733 1.5 4
11/08/2010 65.5558167 -106.5446433 1.6 5
11/08/2010 65.5549517 -106.542775 1.67 1
11/08/2010 65.5542517 -106.54175 1.93 1
11/08/2010 65.5534683 -106.5413517 1.94 3
11/08/2010 65.553375 -106.5391883 1.94 2
11/08/2010 65.55243 -106.5379233 1.17 2
11/08/2010 65.5553633 -106.5442583 1.62 3
11/08/2010 65.55466 -106.5420467 1.77 1
11/08/2010 65.55191 -106.5374417 1.51 2
11/08/2010 65.5541717 -106.5406467 1.65 1
11/08/2010 65.5524917 -106.538325 1.53 4
11/08/2010 65.5527267 -106.5387967 2.08 2
11/08/2010 65.5561617 -106.5460017 1.55 5
11/08/2010 65.5558283 -106.5446167 1.57 5
11/08/2010 65.5549633 -106.5427433 1.65 1
11/08/2010 65.55426 -106.5417183 1.91 1
11/08/2010 65.55347 -106.541335 1.94 1
11/08/2010 65.5533717 -106.5392183 1.96 2
11/08/2010 65.552445 -106.5379467 1.19 2
11/08/2010 65.5553533 -106.5442883 1.62 3
11/08/2010 65.5546617 -106.5420567 1.76 1
11/08/2010 65.551915 -106.53741 1.53 2
11/08/2010 65.554165 -106.54068 1.67 1
11/08/2010 65.552485 -106.5383567 1.58 2
11/08/2010 65.5527333 -106.5387633 2.07 2
11/08/2010 65.5561517 -106.54603 1.57 5

Hydroacoustic substrate categories: 1 = sand with periphton, 2 = mixed rock, 3 = mud, 4 = cobble/boulder, 5 = sand without periphyton, 0 = no type
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Appendix 3.1-2. Substrate Data Collected from Hydroacoustic Surveys of Umwelt Lake, Back River Project, 2010

Date Latitude Longitude Depth (m) Type
11/08/2010 65.5558383 -106.54459 1.57 2
11/08/2010 65.5549767 -106.54271 1.65 1
11/08/2010 65.5542683 -106.541685 1.89 1
11/08/2010 65.553475 -106.541305 1.93 1
11/08/2010 65.55337 -106.5392517 2.01 2
11/08/2010 65.55246 -106.53797 1.2 2
11/08/2010 65.5553433 -106.5443183 1.64 3
11/08/2010 65.5546633 -106.5420633 1.76 1
11/08/2010 65.55192 -106.5373767 1.41 2
11/08/2010 65.5541583 -106.5407133 1.7 1
11/08/2010 65.5524783 -106.5383883 1.67 2
11/08/2010 65.55274 -106.5387283 2.01 2
11/08/2010 65.5561417 -106.5460567 1.58 5
11/08/2010 65.5558483 -106.5445583 1.57 5
11/08/2010 65.55499 -106.5426783 1.65 2
11/08/2010 65.5542783 -106.5416533 1.89 1
11/08/2010 65.55348 -106.5412683 1.91 0
11/08/2010 65.5533667 -106.5392833 2.01 1
11/08/2010 65.5524767 -106.5379917 1.17 2
11/08/2010 65.5553317 -106.5443467 1.64 1
11/08/2010 65.554665 -106.54208 1.74 1
11/08/2010 65.551925 -106.5373433 1.34 2
11/08/2010 65.5541517 -106.5407467 1.72 1
11/08/2010 65.5524717 -106.5384183 1.69 2
11/08/2010 65.5527483 -106.538695 1.82 2
11/08/2010 65.5561333 -106.5460833 1.6 5
11/08/2010 65.5558583 -106.5445267 1.57 5
11/08/2010 65.5550017 -106.5426483 1.64 2
11/08/2010 65.5542867 -106.5416217 1.88 1
11/08/2010 65.5534867 -106.5412283 1.91 1
11/08/2010 65.5533633 -106.5393167 2.05 1
11/08/2010 65.5524917 -106.5380133 1.22 2
11/08/2010 65.5553217 -106.544375 1.64 0
11/08/2010 65.5546667 -106.5421067 1.77 1
11/08/2010 65.55193 -106.5373083 1.27 4
11/08/2010 65.554145 -106.5407817 1.74 1
11/08/2010 65.552465 -106.53845 1.77 2
11/08/2010 65.552755 -106.5386633 1.55 4
11/08/2010 65.556125 -106.5461067 1.64 5
11/08/2010 65.5558683 -106.544495 1.57 5
11/08/2010 65.555015 -106.5426167 1.62 0
11/08/2010 65.554295 -106.54159 1.88 1
11/08/2010 65.5534917 -106.541185 1.91 1
11/08/2010 65.55336 -106.53935 2.07 1
11/08/2010 65.5525067 -106.5380333 1.26 4
11/08/2010 65.55531 -106.5444033 1.65 0
11/08/2010 65.5546667 -106.5421367 1.77 1
11/08/2010 65.551935 -106.537275 1.19 2
11/08/2010 65.55414 -106.5408167 1.76 1
11/08/2010 65.5524583 -106.53848 1.86 2
11/08/2010 65.5527617 -106.53863 1.58 2
11/08/2010 65.5561167 -106.5461283 1.64 5
11/08/2010 65.5558767 -106.5444617 1.58 2
11/08/2010 65.5550283 -106.5425867 1.57 1
11/08/2010 65.5543033 -106.5415567 1.86 1

Hydroacoustic substrate categories: 1 = sand with periphton, 2 = mixed rock, 3 = mud, 4 = cobble/boulder, 5 = sand without periphyton, 0 = no type
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Appendix 3.1-2. Substrate Data Collected from Hydroacoustic Surveys of Umwelt Lake, Back River Project, 2010

Date Latitude Longitude Depth (m) Type
11/08/2010 65.5534983 -106.5411383 1.91 1
11/08/2010 65.5533567 -106.539385 2.1 1
11/08/2010 65.5525233 -106.538055 1.22 2
11/08/2010 65.5553017 -106.5444283 1.67 3
11/08/2010 65.5546667 -106.54217 1.77 1
11/08/2010 65.55194 -106.53724 1.26 4
11/08/2010 65.554135 -106.5408533 1.72 1
11/08/2010 65.5524517 -106.53851 1.77 2
11/08/2010 65.55277 -106.5385967 1.46 4
11/08/2010 65.5561083 -106.5461483 1.67 5
11/08/2010 65.5558867 -106.5444283 1.41 2
11/08/2010 65.5550417 -106.5425567 1.57 5
11/08/2010 65.5543117 -106.5415233 1.82 1
11/08/2010 65.5535033 -106.54109 1.91 3
11/08/2010 65.5533533 -106.5394217 2.13 1
11/08/2010 65.5525383 -106.5380767 1.19 2
11/08/2010 65.5552917 -106.5444533 1.69 3
11/08/2010 65.554665 -106.5422067 1.76 1
11/08/2010 65.551945 -106.5372067 1.22 2
11/08/2010 65.55413 -106.5408867 1.76 1
11/08/2010 65.5524467 -106.53854 1.82 0
11/08/2010 65.5527783 -106.5385633 1.39 2
11/08/2010 65.5561 -106.54617 1.69 5
11/08/2010 65.5558967 -106.5443983 1.15 2
11/08/2010 65.555055 -106.5425267 1.5 1
11/08/2010 65.55432 -106.54149 1.81 1
11/08/2010 65.55351 -106.5410433 1.91 1
11/08/2010 65.5533483 -106.5394583 2.15 1
11/08/2010 65.552555 -106.5380967 1.19 2
11/08/2010 65.5552833 -106.544475 1.69 3
11/08/2010 65.5546633 -106.5422433 1.77 3
11/08/2010 65.55195 -106.5371717 1.17 2
11/08/2010 65.5541267 -106.5409183 1.79 1
11/08/2010 65.55244 -106.5385717 1.94 2
11/08/2010 65.5527883 -106.5385317 1.31 2
11/08/2010 65.55609 -106.5461933 1.7 2
11/08/2010 65.5559067 -106.54437 1.14 4
11/08/2010 65.5550683 -106.5424967 1.48 1
11/08/2010 65.5543283 -106.5414567 1.79 1
11/08/2010 65.5535167 -106.5409967 1.94 1
11/08/2010 65.553345 -106.5394933 2.19 1
11/08/2010 65.5525717 -106.5381183 1.19 4
11/08/2010 65.555275 -106.5445 1.69 3
11/08/2010 65.5546617 -106.5422817 1.79 1
11/08/2010 65.551955 -106.5371383 1.14 2
11/08/2010 65.5541217 -106.5409517 1.79 1
11/08/2010 65.5524333 -106.5386033 1.96 4
11/08/2010 65.5527967 -106.5385017 1.27 2
11/08/2010 65.55608 -106.546215 1.7 5
11/08/2010 65.5559067 -106.54437 1.05 2
11/08/2010 65.5550817 -106.542465 1.41 1
11/08/2010 65.5543367 -106.5414233 1.77 1
11/08/2010 65.5535233 -106.5409517 1.98 3
11/08/2010 65.55334 -106.5395283 2.24 1
11/08/2010 65.5525867 -106.5381417 1.17 2

Hydroacoustic substrate categories: 1 = sand with periphton, 2 = mixed rock, 3 = mud, 4 = cobble/boulder, 5 = sand without periphyton, 0 = no type
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Appendix 3.1-2. Substrate Data Collected from Hydroacoustic Surveys of Umwelt Lake, Back River Project, 2010

Date Latitude Longitude Depth (m) Type
11/08/2010 65.5552633 -106.54453 1.7 0
11/08/2010 65.5546583 -106.5423183 1.79 1
11/08/2010 65.5519617 -106.5371033 1.08 2
11/08/2010 65.5541183 -106.540985 1.82 1
11/08/2010 65.5524267 -106.5386333 1.94 2
11/08/2010 65.552805 -106.53847 1.33 4
11/08/2010 65.5560683 -106.5462367 1.7 5
11/08/2010 65.5559167 -106.54434 1 2
11/08/2010 65.555095 -106.542435 1.34 5
11/08/2010 65.5543433 -106.54139 1.77 1
11/08/2010 65.5535317 -106.540905 2 1
11/08/2010 65.553335 -106.5395633 2.25 1
11/08/2010 65.5526033 -106.5381633 1.22 2
11/08/2010 65.5552517 -106.5445583 1.69 3
11/08/2010 65.5546533 -106.542355 1.79 1
11/08/2010 65.5519667 -106.5370683 1.03 0
11/08/2010 65.5541133 -106.54102 1.84 1
11/08/2010 65.55242 -106.5386633 1.96 2
11/08/2010 65.5528133 -106.5384383 1.33 4
11/08/2010 65.5560567 -106.54626 1.76 1
11/08/2010 65.55511 -106.542405 1.27 2
11/08/2010 65.5543517 -106.541355 1.74 1
11/08/2010 65.55354 -106.54086 2.08 1
11/08/2010 65.55333 -106.5395983 2.34 1
11/08/2010 65.5526183 -106.538185 1.26 2
11/08/2010 65.5552417 -106.544585 1.7 3
11/08/2010 65.55465 -106.5423917 1.79 1
11/08/2010 65.5519717 -106.537035 1.1 2
11/08/2010 65.55411 -106.5410567 1.88 1
11/08/2010 65.5524133 -106.538695 2.08 2
11/08/2010 65.5528233 -106.5384083 1.34 4
11/08/2010 65.556045 -106.5462817 1.77 1
11/08/2010 65.5551233 -106.542375 1.26 2
11/08/2010 65.55436 -106.5413217 1.72 1
11/08/2010 65.5535467 -106.5408133 2.1 1
11/08/2010 65.553325 -106.5396317 2.38 2
11/08/2010 65.5526333 -106.538205 1.22 2
11/08/2010 65.55523 -106.5446117 1.7 3
11/08/2010 65.554645 -106.5424283 1.79 1
11/08/2010 65.5519767 -106.5370017 1.05 5
11/08/2010 65.5541067 -106.54109 1.89 1
11/08/2010 65.552405 -106.5387267 2.13 4
11/08/2010 65.5528317 -106.5383767 1.29 2
11/08/2010 65.5560333 -106.5463033 1.81 5
11/08/2010 65.5551367 -106.542345 1.2 2
11/08/2010 65.5543683 -106.5412883 1.72 1
11/08/2010 65.553555 -106.5407667 2.17 1
11/08/2010 65.55332 -106.539665 2.43 1
11/08/2010 65.55265 -106.538225 1.26 4
11/08/2010 65.5552217 -106.5446333 1.72 3
11/08/2010 65.5546383 -106.542465 1.81 1
11/08/2010 65.5519817 -106.5369667 1.15 2
11/08/2010 65.5541017 -106.5411267 1.89 1
11/08/2010 65.5523983 -106.5387583 2.31 2
11/08/2010 65.5528417 -106.5383467 1.26 2

Hydroacoustic substrate categories: 1 = sand with periphton, 2 = mixed rock, 3 = mud, 4 = cobble/boulder, 5 = sand without periphyton, 0 = no type
Page 11 of 21



Appendix 3.1-2. Substrate Data Collected from Hydroacoustic Surveys of Umwelt Lake, Back River Project, 2010

Date Latitude Longitude Depth (m) Type
11/08/2010 65.5560233 -106.5463267 1.82 2
11/08/2010 65.5551517 -106.5423167 1.17 2
11/08/2010 65.5543767 -106.541255 1.74 0
11/08/2010 65.5535617 -106.54072 2.24 1
11/08/2010 65.553315 -106.5396983 2.43 1
11/08/2010 65.5526667 -106.538245 1.19 2
11/08/2010 65.5552117 -106.5446533 1.72 3
11/08/2010 65.5546333 -106.5425 1.81 1
11/08/2010 65.5540967 -106.5411617 1.94 1
11/08/2010 65.55239 -106.53879 2.29 2
11/08/2010 65.55285 -106.5383167 1.22 4
11/08/2010 65.5560117 -106.54635 1.84 2
11/08/2010 65.555975 -106.5441617 1.33 2
11/08/2010 65.555165 -106.5422883 1.14 2
11/08/2010 65.554385 -106.5412233 1.7 1
11/08/2010 65.5535667 -106.54067 2.25 1
11/08/2010 65.55331 -106.5397333 2.5 2
11/08/2010 65.5526817 -106.538265 1.2 0
11/08/2010 65.555205 -106.5446717 1.74 0
11/08/2010 65.5546283 -106.5425333 1.82 1
11/08/2010 65.5540917 -106.5411983 1.96 1
11/08/2010 65.5523833 -106.53882 2.27 0
11/08/2010 65.55286 -106.5382867 1.2 2
11/08/2010 65.556 -106.5463733 1.82 2
11/08/2010 65.55518 -106.54226 1.08 2
11/08/2010 65.554395 -106.54119 1.69 3
11/08/2010 65.5535717 -106.540625 2.31 1
11/08/2010 65.5533033 -106.5397667 2.55 2
11/08/2010 65.5526983 -106.538285 1.22 2
11/08/2010 65.5551983 -106.5446883 1.74 3
11/08/2010 65.5546217 -106.5425683 1.81 1
11/08/2010 65.5540867 -106.5412333 1.98 1
11/08/2010 65.5523767 -106.5388517 2.15 2
11/08/2010 65.5528683 -106.5382567 1.2 4
11/08/2010 65.55599 -106.5464 1.81 2
11/08/2010 65.5551933 -106.54223 1.03 2
11/08/2010 65.5544033 -106.5411583 1.67 1
11/08/2010 65.5535767 -106.5405783 2.34 1
11/08/2010 65.5532983 -106.5398 2.56 1
11/08/2010 65.5527133 -106.538305 1.2 0
11/08/2010 65.5551933 -106.5447033 1.76 3
11/08/2010 65.554615 -106.5426017 1.81 1
11/08/2010 65.5540817 -106.54127 1.98 1
11/08/2010 65.5523717 -106.5388817 2.22 1
11/08/2010 65.5528783 -106.5382283 1.17 2
11/08/2010 65.5559783 -106.546425 1.82 2
11/08/2010 65.5552067 -106.5422017 1 2
11/08/2010 65.5544133 -106.5411267 1.65 2
11/08/2010 65.5535817 -106.5405333 2.36 1
11/08/2010 65.5532917 -106.5398333 2.6 2
11/08/2010 65.55273 -106.538325 1.24 2
11/08/2010 65.55519 -106.5447133 1.76 3
11/08/2010 65.55461 -106.5426367 1.82 1
11/08/2010 65.5520083 -106.5367967 1.48 2
11/08/2010 65.5540767 -106.5413067 2 1

Hydroacoustic substrate categories: 1 = sand with periphton, 2 = mixed rock, 3 = mud, 4 = cobble/boulder, 5 = sand without periphyton, 0 = no type
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Appendix 3.1-2. Substrate Data Collected from Hydroacoustic Surveys of Umwelt Lake, Back River Project, 2010

Date Latitude Longitude Depth (m) Type
11/08/2010 65.552365 -106.5389117 2.24 0
11/08/2010 65.5528867 -106.5381983 1.15 4
11/08/2010 65.5559683 -106.5464517 1.84 5
11/08/2010 65.5544217 -106.5410933 1.46 2
11/08/2010 65.5535867 -106.5404867 2.36 1
11/08/2010 65.5532867 -106.5398683 2.67 2
11/08/2010 65.5527467 -106.5383433 1.31 2
11/08/2010 65.5551867 -106.544725 1.74 3
11/08/2010 65.5546033 -106.54267 1.82 1
11/08/2010 65.5520133 -106.5367633 1.29 2
11/08/2010 65.5540733 -106.5413417 2 1
11/08/2010 65.5523583 -106.5389417 2.27 3
11/08/2010 65.552895 -106.53817 1.14 2
11/08/2010 65.5559567 -106.5464783 1.82 5
11/08/2010 65.55443 -106.5410617 1.58 2
11/08/2010 65.55359 -106.5404433 2.34 1
11/08/2010 65.5532817 -106.5399033 2.67 1
11/08/2010 65.5527633 -106.5383617 1.27 0
11/08/2010 65.5551817 -106.5447367 1.76 3
11/08/2010 65.5545967 -106.542705 1.81 1
11/08/2010 65.5540683 -106.54138 2 1
11/08/2010 65.5523517 -106.538975 2.25 0
11/08/2010 65.552905 -106.53814 1.08 4
11/08/2010 65.555945 -106.5465033 1.84 2
11/08/2010 65.5544383 -106.54103 1.5 4
11/08/2010 65.5535967 -106.5404 2.32 1
11/08/2010 65.5532767 -106.53994 2.69 0
11/08/2010 65.5527783 -106.5383817 1.29 2
11/08/2010 65.55518 -106.5447483 1.76 3
11/08/2010 65.5545917 -106.5427383 1.81 1
11/08/2010 65.554065 -106.5414167 2.01 1
11/08/2010 65.552345 -106.5390067 2.24 0
11/08/2010 65.5529133 -106.53811 1.05 4
11/08/2010 65.5559333 -106.54653 1.84 5
11/08/2010 65.5544483 -106.5409967 1.43 2
11/08/2010 65.5536033 -106.5403583 2.31 1
11/08/2010 65.5532717 -106.539975 2.69 0
11/08/2010 65.552795 -106.5384017 1.26 4
11/08/2010 65.5551767 -106.54476 1.77 3
11/08/2010 65.554585 -106.5427717 1.81 1
11/08/2010 65.55406 -106.5414533 2.01 1
11/08/2010 65.5523383 -106.5390383 2.24 2
11/08/2010 65.5529217 -106.5380783 1.05 2
11/08/2010 65.5559217 -106.546555 1.86 1
11/08/2010 65.5544567 -106.5409633 1.39 2
11/08/2010 65.55361 -106.5403217 2.27 1
11/08/2010 65.5532667 -106.54001 2.67 2
11/08/2010 65.5528117 -106.5384217 1.33 2
11/08/2010 65.5551733 -106.544775 1.79 1
11/08/2010 65.5545783 -106.542805 1.82 1
11/08/2010 65.5540567 -106.5414883 2 3
11/08/2010 65.5523317 -106.5390717 2.31 1
11/08/2010 65.55293 -106.5380467 1.03 4
11/08/2010 65.55591 -106.54658 1.84 2
11/08/2010 65.554465 -106.54093 1.36 2

Hydroacoustic substrate categories: 1 = sand with periphton, 2 = mixed rock, 3 = mud, 4 = cobble/boulder, 5 = sand without periphyton, 0 = no type
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Appendix 3.1-2. Substrate Data Collected from Hydroacoustic Surveys of Umwelt Lake, Back River Project, 2010

Date Latitude Longitude Depth (m) Type
11/08/2010 65.5536167 -106.5402867 2.25 3
11/08/2010 65.5532617 -106.540045 2.6 0
11/08/2010 65.5528283 -106.53844 1.34 2
11/08/2010 65.55517 -106.544795 1.74 3
11/08/2010 65.5545717 -106.5428383 1.81 1
11/08/2010 65.5540517 -106.5415233 2 1
11/08/2010 65.552325 -106.5391033 2.24 4
11/08/2010 65.55294 -106.538015 1 2
11/08/2010 65.555895 -106.5466017 1.79 1
11/08/2010 65.5544733 -106.5408967 1.34 2
11/08/2010 65.5536233 -106.5402533 2.2 1
11/08/2010 65.5532567 -106.5400783 2.55 1
11/08/2010 65.5528433 -106.5384617 1.31 0
11/08/2010 65.5551633 -106.54482 1.76 3
11/08/2010 65.5545667 -106.54287 1.81 1
11/08/2010 65.5540467 -106.5415583 2.01 3
11/08/2010 65.5523183 -106.5391367 2.17 2
11/08/2010 65.5529483 -106.5379833 1 2
11/08/2010 65.5558817 -106.5466183 1.76 5
11/08/2010 65.5544833 -106.5408633 1.31 2
11/08/2010 65.5536233 -106.5402533 2.17 3
11/08/2010 65.5532517 -106.5401133 2.51 1
11/08/2010 65.55286 -106.5384833 1.34 4
11/08/2010 65.555155 -106.5448467 1.77 3
11/08/2010 65.55456 -106.5429033 1.82 3
11/08/2010 65.5540433 -106.5415933 2 3
11/08/2010 65.5523117 -106.5391683 1.55 2
11/08/2010 65.5558667 -106.5466283 1.72 5
11/08/2010 65.5544917 -106.54083 1.26 4
11/08/2010 65.553635 -106.5401917 2.15 1
11/08/2010 65.5532467 -106.5401467 2.39 0
11/08/2010 65.5528767 -106.538505 1.31 0
11/08/2010 65.5551467 -106.5448717 1.76 0
11/08/2010 65.5545533 -106.5429367 1.81 3
11/08/2010 65.5540383 -106.54163 1.98 1
11/08/2010 65.5523067 -106.5392 1.15 4
11/08/2010 65.5558533 -106.54663 1.6 5
11/08/2010 65.5545017 -106.5407983 1.24 0
11/08/2010 65.5536417 -106.5401667 2.12 1
11/08/2010 65.5532417 -106.5401817 2.27 2
11/08/2010 65.5528917 -106.5385283 1.33 4
11/08/2010 65.5551367 -106.5448983 1.77 1
11/08/2010 65.554545 -106.5429683 1.81 1
11/08/2010 65.554035 -106.541665 2 1
11/08/2010 65.5523017 -106.5392317 1.1 2
11/08/2010 65.55451 -106.5407667 1.22 2
11/08/2010 65.5536467 -106.5401417 2.12 1
11/08/2010 65.5532367 -106.5402167 2.24 1
11/08/2010 65.5529067 -106.5385517 1.33 2
11/08/2010 65.5551267 -106.544925 1.81 1
11/08/2010 65.5545383 -106.5430017 1.82 1
11/08/2010 65.55403 -106.5417 1.98 1
11/08/2010 65.5522967 -106.5392633 1.08 2
11/08/2010 65.55452 -106.540735 1.15 2
11/08/2010 65.5536533 -106.540115 2.07 1

Hydroacoustic substrate categories: 1 = sand with periphton, 2 = mixed rock, 3 = mud, 4 = cobble/boulder, 5 = sand without periphyton, 0 = no type
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Appendix 3.1-2. Substrate Data Collected from Hydroacoustic Surveys of Umwelt Lake, Back River Project, 2010

Date Latitude Longitude Depth (m) Type
11/08/2010 65.5532317 -106.54025 2.22 0
11/08/2010 65.5529233 -106.5385767 1.33 2
11/08/2010 65.5551183 -106.5449533 1.82 3
11/08/2010 65.55453 -106.543035 1.82 1
11/08/2010 65.5540267 -106.5417367 1.98 1
11/08/2010 65.55229 -106.539295 1.17 2
11/08/2010 65.5545283 -106.5407033 1.17 2
11/08/2010 65.55366 -106.5400833 2.03 1
11/08/2010 65.5532267 -106.540285 2.13 1
11/08/2010 65.5529383 -106.5386017 1.43 4
11/08/2010 65.5551083 -106.5449817 1.82 1
11/08/2010 65.5545233 -106.5430667 1.82 1
11/08/2010 65.5540233 -106.5417717 1.98 1
11/08/2010 65.5522833 -106.5393267 1.12 2
11/08/2010 65.5545367 -106.5406717 1.17 2
11/08/2010 65.5536683 -106.5400517 1.98 1
11/08/2010 65.5532217 -106.54032 2.08 1
11/08/2010 65.5529517 -106.5386267 1.45 2
11/08/2010 65.5550983 -106.5450083 1.82 1
11/08/2010 65.5545167 -106.5431 1.82 1
11/08/2010 65.5540183 -106.5418067 1.96 1
11/08/2010 65.554545 -106.54064 1.12 2
11/08/2010 65.5536767 -106.5400217 1.94 1
11/08/2010 65.5532167 -106.5403533 2.1 1
11/08/2010 65.5529667 -106.53865 1.45 2
11/08/2010 65.5550883 -106.5450317 1.86 1
11/08/2010 65.55451 -106.5431283 1.88 1
11/08/2010 65.554015 -106.5418433 1.96 1
11/08/2010 65.5545533 -106.5406083 1.17 2
11/08/2010 65.553685 -106.5399917 1.93 1
11/08/2010 65.5532117 -106.5403883 2.1 1
11/08/2010 65.5529817 -106.538675 1.29 4
11/08/2010 65.5550783 -106.5450517 1.82 3
11/08/2010 65.554505 -106.5431583 1.86 1
11/08/2010 65.55401 -106.5418817 1.96 1
11/08/2010 65.5545617 -106.5405783 1.05 2
11/08/2010 65.5536933 -106.539965 1.93 1
11/08/2010 65.5532067 -106.5404217 2.08 1
11/08/2010 65.5529983 -106.5387 1.36 2
11/08/2010 65.5550683 -106.5450683 1.82 3
11/08/2010 65.5544983 -106.5431883 1.84 1
11/08/2010 65.554005 -106.5419167 1.96 1
11/08/2010 65.55457 -106.540545 1 2
11/08/2010 65.5537 -106.53994 1.89 1
11/08/2010 65.5532017 -106.5404567 2.05 3
11/08/2010 65.5530133 -106.538725 1.69 4
11/08/2010 65.5550617 -106.54508 1.81 3
11/08/2010 65.5544933 -106.54322 1.84 1
11/08/2010 65.554 -106.5419517 1.96 1
11/08/2010 65.55458 -106.5405133 1.07 4
11/08/2010 65.5537067 -106.5399133 1.86 1
11/08/2010 65.553195 -106.5404917 2.05 3
11/08/2010 65.5530283 -106.53875 1.74 4
11/08/2010 65.555055 -106.5450917 1.81 3
11/08/2010 65.5544867 -106.5432533 1.86 1

Hydroacoustic substrate categories: 1 = sand with periphton, 2 = mixed rock, 3 = mud, 4 = cobble/boulder, 5 = sand without periphyton, 0 = no type
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Appendix 3.1-2. Substrate Data Collected from Hydroacoustic Surveys of Umwelt Lake, Back River Project, 2010

Date Latitude Longitude Depth (m) Type
11/08/2010 65.5539967 -106.5419867 1.94 1
11/08/2010 65.553715 -106.539885 1.88 3
11/08/2010 65.5531883 -106.5405267 2.05 1
11/08/2010 65.5530433 -106.538775 1.72 4
11/08/2010 65.5550483 -106.5451017 1.65 2
11/08/2010 65.5544783 -106.5432867 1.86 1
11/08/2010 65.5539917 -106.5420233 1.94 1
11/08/2010 65.5537217 -106.5398583 1.84 1
11/08/2010 65.5531833 -106.5405617 2.07 3
11/08/2010 65.5530583 -106.5388 1.74 2
11/08/2010 65.5550433 -106.5451083 1.36 0
11/08/2010 65.55447 -106.54332 1.86 3
11/08/2010 65.5539883 -106.5420583 1.96 1
11/08/2010 65.5537283 -106.5398317 1.84 1
11/08/2010 65.5531767 -106.540595 2.1 3
11/08/2010 65.5530733 -106.5388267 1.67 2
11/08/2010 65.5550383 -106.5451183 1.1 1
11/08/2010 65.5544633 -106.5433517 1.89 1
11/08/2010 65.5539883 -106.5420583 1.93 1
11/08/2010 65.5537333 -106.5398067 1.86 1
11/08/2010 65.5531717 -106.54063 2.08 3
11/08/2010 65.5530883 -106.5388533 1.72 4
11/08/2010 65.554455 -106.5433833 1.91 1
11/08/2010 65.5539783 -106.5421267 1.96 3
11/08/2010 65.5537383 -106.5397833 1.82 1
11/08/2010 65.553165 -106.5406617 2.1 1
11/08/2010 65.5531017 -106.53888 2.03 2
11/08/2010 65.554445 -106.543415 1.91 1
11/08/2010 65.5539717 -106.5421633 1.94 1
11/08/2010 65.5537433 -106.5397583 1.81 1
11/08/2010 65.5531583 -106.5406933 2.13 3
11/08/2010 65.5531167 -106.5389067 2.17 0
11/08/2010 65.5544367 -106.543445 1.91 1
11/08/2010 65.5539667 -106.5421983 1.94 1
11/08/2010 65.55375 -106.5397267 1.79 1
11/08/2010 65.5531517 -106.5407267 2.17 3
11/08/2010 65.5531317 -106.5389333 2.19 2
11/08/2010 65.5544267 -106.5434733 1.91 1
11/08/2010 65.5539617 -106.5422317 1.94 1
11/08/2010 65.553755 -106.5396917 1.77 1
11/08/2010 65.553145 -106.5407583 2.19 1
11/08/2010 65.5531467 -106.5389617 2.15 1
11/08/2010 65.5544167 -106.5435017 1.91 1
11/08/2010 65.553955 -106.5422667 1.94 1
11/08/2010 65.5537633 -106.5396533 1.77 1
11/08/2010 65.553145 -106.5407583 2.22 1
11/08/2010 65.55316 -106.5389883 2.15 0
11/08/2010 65.5544067 -106.5435283 1.93 1
11/08/2010 65.55395 -106.5423017 1.94 1
11/08/2010 65.55377 -106.5396117 1.76 1
11/08/2010 65.55313 -106.5408217 2.22 3
11/08/2010 65.553175 -106.539015 2.13 1
11/08/2010 65.5543967 -106.543555 1.91 1
11/08/2010 65.553945 -106.542335 1.98 3
11/08/2010 65.5537767 -106.5395717 1.72 1

Hydroacoustic substrate categories: 1 = sand with periphton, 2 = mixed rock, 3 = mud, 4 = cobble/boulder, 5 = sand without periphyton, 0 = no type
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Appendix 3.1-2. Substrate Data Collected from Hydroacoustic Surveys of Umwelt Lake, Back River Project, 2010

Date Latitude Longitude Depth (m) Type
11/08/2010 65.5531233 -106.5408533 2.25 3
11/08/2010 65.5531883 -106.5390417 2.12 1
11/08/2010 65.5543867 -106.54358 1.91 1
11/08/2010 65.55394 -106.54237 1.98 1
11/08/2010 65.5537833 -106.5395317 1.72 1
11/08/2010 65.5531167 -106.5408867 2.24 0
11/08/2010 65.5532033 -106.5390667 2.13 1
11/08/2010 65.5543733 -106.5436033 1.89 1
11/08/2010 65.5539333 -106.5424033 1.98 1
11/08/2010 65.55379 -106.5394917 1.7 0
11/08/2010 65.55311 -106.54092 1.6 4
11/08/2010 65.5532183 -106.5390933 2.1 1
11/08/2010 65.5543617 -106.5436233 1.88 1
11/08/2010 65.5539283 -106.5424383 1.98 1
11/08/2010 65.5537983 -106.5394533 1.65 1
11/08/2010 65.5531017 -106.5409533 1.36 2
11/08/2010 65.5532317 -106.53912 2.1 1
11/08/2010 65.5543483 -106.54364 1.82 1
11/08/2010 65.5539233 -106.5424717 2 1
11/08/2010 65.553805 -106.539415 1.53 2
11/08/2010 65.553095 -106.540985 1.15 2
11/08/2010 65.5532467 -106.539145 2.1 1
11/08/2010 65.5543333 -106.543655 1.81 3
11/08/2010 65.5539183 -106.542505 2.01 1
11/08/2010 65.5538117 -106.5393783 1.55 2
11/08/2010 65.5530883 -106.5410183 1.08 2
11/08/2010 65.5532617 -106.5391717 2.1 1
11/08/2010 65.55432 -106.5436633 1.79 1
11/08/2010 65.5539133 -106.54254 2.01 1
11/08/2010 65.5538167 -106.5393417 1.46 4
11/08/2010 65.5532767 -106.5391967 2.08 1
11/08/2010 65.554305 -106.54367 1.74 5
11/08/2010 65.5539083 -106.5425767 2 1
11/08/2010 65.5538233 -106.53931 1.38 2
11/08/2010 65.5532917 -106.5392217 2.08 1
11/08/2010 65.5539017 -106.5426117 2.01 1
11/08/2010 65.5538267 -106.53928 1.31 2
11/08/2010 65.5533067 -106.5392483 2.07 1
11/08/2010 65.553895 -106.5426483 1.98 1
11/08/2010 65.5538317 -106.5392517 1.29 2
11/08/2010 65.5533067 -106.5392483 2.07 1
11/08/2010 65.5538867 -106.5426817 1.98 3
11/08/2010 65.5538367 -106.539225 1.33 0
11/08/2010 65.553335 -106.5392983 2.05 1
11/08/2010 65.5538767 -106.5427117 1.96 1
11/08/2010 65.55384 -106.5391967 1.34 2
11/08/2010 65.55335 -106.539325 2.05 1
11/08/2010 65.5538667 -106.5427367 1.93 1
11/08/2010 65.553845 -106.53917 1.31 2
11/08/2010 65.553365 -106.53935 2.05 1
11/08/2010 65.55385 -106.5391433 1.22 2
11/08/2010 65.5533783 -106.5393767 2.05 1
11/08/2010 65.553855 -106.5391133 1.22 2
11/08/2010 65.5533933 -106.5394033 2.03 1
11/08/2010 65.55386 -106.5390833 1.17 4

Hydroacoustic substrate categories: 1 = sand with periphton, 2 = mixed rock, 3 = mud, 4 = cobble/boulder, 5 = sand without periphyton, 0 = no type
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Appendix 3.1-2. Substrate Data Collected from Hydroacoustic Surveys of Umwelt Lake, Back River Project, 2010

Date Latitude Longitude Depth (m) Type
11/08/2010 65.5534083 -106.53943 2.01 1
11/08/2010 65.553865 -106.539055 1.12 2
11/08/2010 65.5534217 -106.5394567 2.01 1
11/08/2010 65.55387 -106.539025 1.15 2
11/08/2010 65.5534367 -106.539485 2 1
11/08/2010 65.5538767 -106.538995 1.1 2
11/08/2010 65.55345 -106.5395117 2 1
11/08/2010 65.5538817 -106.5389633 1.08 2
11/08/2010 65.553465 -106.53954 2 1
11/08/2010 65.5538883 -106.5389317 1.12 2
11/08/2010 65.5534783 -106.5395667 2 1
11/08/2010 65.553895 -106.5388983 1.1 2
11/08/2010 65.5534933 -106.5395933 2 1
11/08/2010 65.5539017 -106.5388667 1.03 2
11/08/2010 65.5535067 -106.5396183 2 1
11/08/2010 65.5539083 -106.538835 1.03 0
11/08/2010 65.5535217 -106.539645 2 1
11/08/2010 65.553915 -106.5388033 1 5
11/08/2010 65.5535367 -106.53967 2 0
11/08/2010 65.5535533 -106.539695 2 1
11/08/2010 65.5535683 -106.53972 1.96 1
11/08/2010 65.5535833 -106.5397467 1.96 1
11/08/2010 65.5535967 -106.5397717 1.96 1
11/08/2010 65.5536117 -106.5397983 1.96 1
11/08/2010 65.5536283 -106.5398233 1.94 1
11/08/2010 65.5536417 -106.5398483 1.93 1
11/08/2010 65.5536567 -106.539875 1.93 1
11/08/2010 65.5536717 -106.5399017 1.93 1
11/08/2010 65.5536867 -106.5399283 1.91 1
11/08/2010 65.5537017 -106.5399533 1.91 1
11/08/2010 65.553715 -106.53998 1.89 1
11/08/2010 65.55373 -106.5400067 1.91 1
11/08/2010 65.553745 -106.5400317 1.88 1
11/08/2010 65.55376 -106.5400583 1.89 1
11/08/2010 65.553775 -106.5400833 1.88 1
11/08/2010 65.55379 -106.5401083 1.86 1
11/08/2010 65.553805 -106.5401333 1.84 1
11/08/2010 65.55382 -106.54016 1.84 1
11/08/2010 65.553835 -106.540185 1.86 1
11/08/2010 65.55385 -106.54021 1.82 1
11/08/2010 65.553865 -106.5402367 1.82 1
11/08/2010 65.55388 -106.5402617 1.81 1
11/08/2010 65.553895 -106.5402883 1.81 1
11/08/2010 65.5539083 -106.5403133 1.81 1
11/08/2010 65.5539233 -106.5403383 1.81 1
11/08/2010 65.5539383 -106.5403633 1.77 1
11/08/2010 65.5539517 -106.5403883 1.77 1
11/08/2010 65.5539683 -106.5404133 1.77 1
11/08/2010 65.5539833 -106.5404367 1.76 1
11/08/2010 65.5539983 -106.5404583 1.79 2
11/08/2010 65.5540133 -106.5404817 1.76 1
11/08/2010 65.55403 -106.540505 1.74 1
11/08/2010 65.554045 -106.5405283 1.74 1
11/08/2010 65.55406 -106.5405517 1.76 0
11/08/2010 65.554075 -106.5405767 1.74 1

Hydroacoustic substrate categories: 1 = sand with periphton, 2 = mixed rock, 3 = mud, 4 = cobble/boulder, 5 = sand without periphyton, 0 = no type
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Appendix 3.1-2. Substrate Data Collected from Hydroacoustic Surveys of Umwelt Lake, Back River Project, 2010

Date Latitude Longitude Depth (m) Type
11/08/2010 65.5540917 -106.5406 1.72 1
11/08/2010 65.5541067 -106.540625 1.7 2
11/08/2010 65.5541217 -106.54065 1.72 1
11/08/2010 65.5541367 -106.5406733 1.7 0
11/08/2010 65.5541517 -106.5406983 1.67 1
11/08/2010 65.5541667 -106.5407233 1.67 1
11/08/2010 65.5541817 -106.5407467 1.67 1
11/08/2010 65.5541967 -106.54077 1.65 1
11/08/2010 65.5541967 -106.54077 1.65 0
11/08/2010 65.5542267 -106.5408167 1.67 1
11/08/2010 65.5542417 -106.5408383 1.65 3
11/08/2010 65.5542567 -106.54086 1.67 1
11/08/2010 65.5542733 -106.5408817 1.65 1
11/08/2010 65.5542883 -106.5409017 1.65 1
11/08/2010 65.554305 -106.5409233 1.64 0
11/08/2010 65.55432 -106.5409467 1.64 0
11/08/2010 65.5543367 -106.54097 1.62 2
11/08/2010 65.55435 -106.5409967 1.53 2
11/08/2010 65.554365 -106.5410217 1.64 0
11/08/2010 65.5543783 -106.54105 1.64 0
11/08/2010 65.5543933 -106.5410783 1.65 3
11/08/2010 65.5544067 -106.5411067 1.64 2
11/08/2010 65.5544217 -106.541135 1.64 1
11/08/2010 65.554435 -106.5411633 1.64 2
11/08/2010 65.55445 -106.54119 1.58 2
11/08/2010 65.5544633 -106.5412183 1.62 0
11/08/2010 65.5544783 -106.541245 1.64 0
11/08/2010 65.5544917 -106.5412733 1.62 0
11/08/2010 65.554505 -106.5413 1.64 1
11/08/2010 65.55452 -106.5413267 1.6 0
11/08/2010 65.5545333 -106.5413567 1.62 1
11/08/2010 65.5545483 -106.5413833 1.62 1
11/08/2010 65.5545633 -106.5414133 1.64 3
11/08/2010 65.5545767 -106.5414417 1.62 0
11/08/2010 65.5545917 -106.5414717 1.62 1
11/08/2010 65.554605 -106.5415 1.62 3
11/08/2010 65.5546183 -106.5415283 1.62 0
11/08/2010 65.5546333 -106.5415567 1.64 3
11/08/2010 65.5546467 -106.541585 1.62 1
11/08/2010 65.5546617 -106.5416117 1.6 0
11/08/2010 65.554675 -106.54164 1.6 0
11/08/2010 65.55469 -106.54167 1.58 1
11/08/2010 65.5547033 -106.5416983 1.6 0
11/08/2010 65.5547167 -106.541725 1.62 1
11/08/2010 65.5547317 -106.541755 1.6 0
11/08/2010 65.554745 -106.5417833 1.6 1
11/08/2010 65.55476 -106.5418117 1.6 0
11/08/2010 65.5547733 -106.54184 1.58 1
11/08/2010 65.5547883 -106.5418683 1.6 1
11/08/2010 65.5548017 -106.5418967 1.6 1
11/08/2010 65.554815 -106.541925 1.6 3
11/08/2010 65.55483 -106.5419533 1.57 3
11/08/2010 65.5548433 -106.5419817 1.57 3
11/08/2010 65.5548567 -106.54201 1.57 0
11/08/2010 65.5548717 -106.5420383 1.57 3

Hydroacoustic substrate categories: 1 = sand with periphton, 2 = mixed rock, 3 = mud, 4 = cobble/boulder, 5 = sand without periphyton, 0 = no type
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Appendix 3.1-2. Substrate Data Collected from Hydroacoustic Surveys of Umwelt Lake, Back River Project, 2010

Date Latitude Longitude Depth (m) Type
11/08/2010 65.554885 -106.5420667 1.55 1
11/08/2010 65.5548983 -106.542095 1.55 1
11/08/2010 65.5549133 -106.5421233 1.53 1
11/08/2010 65.5549267 -106.5421517 1.55 3
11/08/2010 65.5549417 -106.54218 1.51 5
11/08/2010 65.554955 -106.5422083 1.51 3
11/08/2010 65.55497 -106.5422367 1.51 3
11/08/2010 65.5549833 -106.542265 1.5 3
11/08/2010 65.5549967 -106.5422917 1.48 3
11/08/2010 65.5550117 -106.54232 1.48 3
11/08/2010 65.555025 -106.5423483 1.46 3
11/08/2010 65.55504 -106.5423767 1.45 0
11/08/2010 65.5550533 -106.542405 1.45 0
11/08/2010 65.5550667 -106.5424333 1.45 1
11/08/2010 65.5550817 -106.54246 1.45 3
11/08/2010 65.555095 -106.5424883 1.41 1
11/08/2010 65.55511 -106.542515 1.41 0
11/08/2010 65.5551233 -106.5425433 1.39 1
11/08/2010 65.5551383 -106.5425717 1.41 3
11/08/2010 65.5551517 -106.5426 1.41 3
11/08/2010 65.5551667 -106.5426283 1.38 1
11/08/2010 65.55518 -106.542655 1.39 3
11/08/2010 65.555195 -106.5426817 1.31 2
11/08/2010 65.5552083 -106.5427083 1.36 1
11/08/2010 65.5552233 -106.5427367 1.36 3
11/08/2010 65.5552383 -106.542765 1.39 3
11/08/2010 65.5552517 -106.5427917 1.38 3
11/08/2010 65.5552667 -106.54282 1.36 3
11/08/2010 65.5552817 -106.5428467 1.34 3
11/08/2010 65.555295 -106.542875 1.33 3
11/08/2010 65.55531 -106.5429017 1.26 2
11/08/2010 65.5553233 -106.54293 1.29 2
11/08/2010 65.5553383 -106.5429567 1.33 3
11/08/2010 65.5553533 -106.5429833 1.29 0
11/08/2010 65.5553683 -106.5430117 1.24 0
11/08/2010 65.5553817 -106.5430383 1.26 2
11/08/2010 65.5553967 -106.5430667 1.26 1
11/08/2010 65.55541 -106.543095 1.27 1
11/08/2010 65.555425 -106.5431217 1.27 1
11/08/2010 65.5554383 -106.54315 1.26 2
11/08/2010 65.5554533 -106.5431783 1.27 5
11/08/2010 65.5554667 -106.5432067 1.24 2
11/08/2010 65.55548 -106.5432333 1.19 2
11/08/2010 65.5554933 -106.5432567 1.36 0
11/08/2010 65.5555083 -106.5432767 1.31 2
11/08/2010 65.555525 -106.5432967 1.26 2
11/08/2010 65.5555417 -106.5433183 1.24 2
11/08/2010 65.5555567 -106.5433417 1.2 2
11/08/2010 65.55557 -106.5433667 1.2 2
11/08/2010 65.5555833 -106.5433933 1.19 2
11/08/2010 65.5555983 -106.5434183 1.2 2
11/08/2010 65.5556133 -106.543445 1.1 2
11/08/2010 65.5556267 -106.54347 1.14 0
11/08/2010 65.5556417 -106.543495 1.12 4
11/08/2010 65.5556567 -106.54352 1.07 0

Hydroacoustic substrate categories: 1 = sand with periphton, 2 = mixed rock, 3 = mud, 4 = cobble/boulder, 5 = sand without periphyton, 0 = no type
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Appendix 3.1-2. Substrate Data Collected from Hydroacoustic Surveys of Umwelt Lake, Back River Project, 2010

Date Latitude Longitude Depth (m) Type
11/08/2010 65.5556717 -106.543545 1.05 2
11/08/2010 65.555685 -106.5435733 1.07 2
11/08/2010 65.5556983 -106.5436017 1.03 2
11/08/2010 65.5557117 -106.5436317 2.01 2
11/08/2010 65.5557233 -106.5436617 1.1 4
11/08/2010 65.5557367 -106.5436917 1 2
11/08/2010 65.55575 -106.5437183 1.02 2
11/08/2010 65.555765 -106.5437467 1.05 4
11/08/2010 65.55578 -106.5437767 1.15 4

Hydroacoustic substrate categories: 1 = sand with periphton, 2 = mixed rock, 3 = mud, 4 = cobble/boulder, 5 = sand without periphyton, 0 = no type
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Appendix 3.2-1. Fish Biological Data, Back River Project, 2010

Aging Structure

Sample  Species Net Fork Length Weight Condition  Age
Lake Date Number Code  Number (mm) (g) (@/mm®)  (years) Sex Maturity | Otolith  Scales  Fin Ray Stomach Sample Comments
Reference B 10-Aug-10 1 LKTR 1 450 905 0.99 15 - Y Y - live sample
Reference B 10-Aug-10 2 LKTR 1 378 522 0.97 8 - Y Y - live sample
Reference B 10-Aug-10 3 LKTR 2 450 704 0.77 22 F M Y Y Y small bivalves mortality
Reference B 10-Aug-10 4 RDWH 2 397 706 1.13 13 F M - Y Y no contents mortality, ID as RDWH, photos: 0001,0002,0003,0004
Reference B 10-Aug-10 5 LKTR 2 495 1,145 0.94 19 M M Y Y Y chironomids mortality
Reference B 10-Aug-10 6 LKTR 3 473 949 0.90 16 - Y Y - live sample, photo 0005
Reference B 10-Aug-10 7 LKTR 5 523 1,134 0.79 16 F M Y Y Y no contents mortality
Reference B 10-Aug-10 8 RDWH 5 381 654 1.18 13 M M - Y Y no contents mortality
Reference B 10-Aug-10 9 RDWH 5 404 785 1.19 14 M M - Y Y no contents mortality
Reference B 10-Aug-10 10 RDWH 5 402 763 1.17 13 M M - Y Y no contents mortality
Reference B 10-Aug-10 11 RDWH 5 373 597 1.15 12 M IM - Y Y no contents mortality
Reference B 10-Aug-10 12 LKTR 4 454 840 0.90 14 - Y Y - live sample
Reference B 10-Aug-10 13 LKTR 6 780 - - - - - - - live sample, photo 0006, fish too large for scale, unable to age
Reference B 10-Aug-10 14 LKTR 6 445 1,068 1.21 16 M M Y Y Y no contents mortality
Reference B 10-Aug-10 15 LKTR 7 580 2,044 1.05 - - Y Y - live sample, unable to age
Llama 11-Aug-10 1 LKTR 3 396 567 0.91 14 F IM Y Y Y no contents mortality
Llama 12-Aug-10 2 LKTR 5 435 1,588 1.93 - - Y Y - live sample, unable to age
Llama 12-Aug-10 3 LKTR 5 295 303 1.18 7 F IM Y Y Y daphnia, copepods mortality
Llama 12-Aug-10 4 LKTR 5 97 11 1.21 - U IM - - - - juvenile, not sampled for age structures
Llama 12-Aug-10 5 LKTR 5 724 3,625 0.96 25 - Y Y - live sample
Llama 12-Aug-10 6 LKTR 4 544 1,585 0.98 26 - Y Y - live sample
Llama 12-Aug-10 7 LKTR 4 401 696 1.08 14 - Y Y - live sample
Llama 12-Aug-10 8 LKTR 4 340 368 0.94 8 F IM Y Y Y zooplankton mortality
Llama 12-Aug-10 9 LKTR 4 405 702 1.06 12 F M Y Y Y zooplankton mortality
Llama 12-Aug-10 10 LKTR 4 314 333 1.08 7 F IM Y Y Y zooplankton mortality
Llama 12-Aug-10 11 LKTR 4 256 182 1.08 6 F IM Y Y Y zooplankton mortality
Llama 12-Aug-10 12 LKTR 4 324 401 1.18 8 F IM Y Y Y zooplankton mortality
Llama 12-Aug-10 13 LKTR 4 271 198 0.99 6 F IM Y Y Y zooplankton mortality
Llama 12-Aug-10 14 RDWH 4 290 292 1.20 4 M IM - Y Y zooplankton mortality
Llama 12-Aug-10 15 RDWH 4 400 809 1.26 12 F M - Y Y zooplankton mortality
Llama 12-Aug-10 16 RDWH 4 404 780 1.18 11 F M - Y Y zooplankton mortality, photo 0011
Llama 12-Aug-10 17 RDWH 4 390 711 1.20 11 F M - Y Y zooplankton mortality
Llama 12-Aug-10 18 LKTR 4 284 253 1.10 7 M IM Y Y Y zooplankton mortality
Umwelt 13-Aug-10 1 ARGR 3 245 186 1.26 4 F M - Y Y periphyton photo 0012
Umwelt 13-Aug-10 2 ARGR 3 354 478 1.08 9 M M - Y Y periphyton, bloodworms mortality
Umwelt 13-Aug-10 3 ARGR 3 166 46 1.01 2 - Y Y - live sample
Umwelt 13-Aug-10 4 ARGR 3 288 268 1.12 5 F M - Y Y periphyton mortality
Umwelt 13-Aug-10 5 ARGR 3 338 433 1.12 8 - Y Y - live sample
Umwelt 13-Aug-10 6 ARGR 3 294 318 1.25 6 - Y Y - live sample
Umwelt 13-Aug-10 7 ARGR 3 250 188 1.20 4 - Y Y - live sample
Umwelt 13-Aug-10 8 ARGR 3 298 312 1.18 7 - Y Y - live sample
Umwelt 13-Aug-10 9 ARGR 3 257 224 1.32 4 - Y Y - live sample
Umwelt 13-Aug-10 10 ARGR 3 239 154 1.13 4 - Y Y - live sample
Umwelt 13-Aug-10 11 ARGR 3 305 336 1.18 5 - Y Y - live sample

Species codes: ARGR = Arctic grayling, LKTR = lake trout, RDWH = round whitefish

Sex: F = female, M = male, U = unknown; Maturity: M = mature, IM = immature
Dashes (-) indicate data not collected
Y indicates data was collected
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Appendix 3.2-1. Fish Biological Data, Back River Project, 2010

Aging Structure

Sample  Species Net Fork Length Weight Condition  Age

Lake Date Number Code  Number (mm) (g) (@/mm?®)  (years) Sex Maturity | Otolith  Scales  Fin Ray Stomach Sample Comments

Umwelt 13-Aug-10 12 ARGR 3 134 25 1.04 2 - Y Y live sample

Umwelt 13-Aug-10 13 ARGR 3 170 53 1.08 2 - Y Y live sample

Umwelt 13-Aug-10 14 ARGR 3 296 289 1.1 - - - - live sample, not sampled for aging structures
Umwelt 13-Aug-10 15 ARGR 3 230 155 1.27 - - - - live sample, not sampled for aging structures
Umwelt 13-Aug-10 16 ARGR 3 226 134 1.16 - - - - live sample, not sampled for aging structures
Umwelt 13-Aug-10 17 RDWH 3 287 246 1.04 - - - - live sample, not sampled for aging structures
Umwelt 13-Aug-10 18 RDWH 3 220 93 0.87 2 F IM - Y Y no contents mortality

Umwelt 13-Aug-10 19 RDWH 3 235 135 1.04 3 F IM - Y Y no contents mortality

Umwelt 13-Aug-10 20 RDWH 3 240 144 1.04 2 M IM - Y Y no contents mortality

Umwelt 13-Aug-10 21 RDWH 2 270 238 1.21 4 F M - Y Y no contents mortality

Umwelt 13-Aug-10 22 RDWH 2 295 315 1.23 4 F M - Y Y no contents mortality

Umwelt 13-Aug-10 23 ARGR 2 296 309 1.19 - - - - live sample, not sampled for aging structures
Umwelt 13-Aug-10 24 ARGR 2 284 307 1.34 7 - Y Y live sample

Umwelt 13-Aug-10 25 ARGR 2 270 255 1.30 - - - - live sample, not sampled for aging structures
Umwelt 13-Aug-10 26 ARGR 2 284 290 1.27 - - - - live sample, not sampled for aging structures

Species codes: ARGR = Arctic grayling, LKTR = lake trout, RDWH = round whitefish
Sex: F = female, M = male, U = unknown; Maturity: M = mature, IM = immature
Dashes (-) indicate data not collected

Y indicates data was collected
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Appendix 3.2-2. Fish Track Data Derived from Hydroacoustic Surveys of Llama Lake, Back River Project, 2010

Transducer Wedge Volume
Lake Date Time Longitude Latitude Region ID Type Ping  Mean Target Strength Sampled
Llama 10-Aug-10 11:36:41.39 -106.5466082 65.56623444 74 DL 147 -68.378092 0.063
Llama 10-Aug-10 11:37:07.29 -106.5466962 65.56651747 75 DL 406 -67.984895 0.066
Llama 10-Aug-10 11:38:19.59 -106.547105 65.56731444 76 DL 1129 -66.547118 0.053
Llama 10-Aug-10 11:38:51.59 -106.547334 65.5676576 78 DL 1449 -66.853607 0.093
Llama 10-Aug-10 11:39:31.39 -106.5477341 65.56805861 80 DL 1847 -64.075167 0.035
Llama 10-Aug-10 11:39:49.29 -106.5479828 65.56821611 81 DL 2026 -68.354567 0.072
Llama 10-Aug-10 11:45:23.50 -106.5444787 65.567651 83 DL 4174 -65.775054 0.041
Llama 10-Aug-10 11:47:20.60 -106.5468783 65.56748817 85 DL 5345 -67.944138 0.057
Llama 10-Aug-10 11:47:34.10 -106.547142 65.56745767 86 DL 5480 -66.134807 0.069
Llama 10-Aug-10 11:48:04.70 -106.5477527 65.567382 90 DL 5786 -66.471527 0.032
Llama 10-Aug-10 11:48:06.00 -106.5477768 65.567378 91 DL 5799 -66.952704 0.035
Llama 10-Aug-10 11:48:11.80 -106.5478913 65.56736517 92 DL 5857 -66.554155 0.078
Llama 10-Aug-10 11:48:41.01 -106.5484285 65.56726117 93 DL 6149 -67.286745 0.037
Llama 10-Aug-10 11:52:05.51 -106.547793 65.56615867 94 DL 6918 -66.932958 0.086
Llama 10-Aug-10 11:52:11.11 -106.5476776 65.5661854 95 DL 6974 -68.17829 0.085
Llama 10-Aug-10 12:01:44.24 -106.5475493 65.56631667 96 DL 11415 -66.019299 0.039
Llama 10-Aug-10 12:05:53.35 -106.5473001 65.56521753 98 DL 12270 -69.340607 0.051
Llama 10-Aug-10 12:08:14.66 -106.5444811 65.56595166 100 DL 13683 -66.58589 0.058
Llama 10-Aug-10 12:08:34.76 -106.5441018 65.56604562 101 DL 13884 -68.68677 0.062
Llama 10-Aug-10 12:31:10.32 -106.541128 65.56409219 103 DL 22884 -35.557714 0.024
Llama 10-Aug-10 13:46:00.31 -106.5472252 65.5678345 123 DL 34680 -66.681808 0.069
Llama 10-Aug-10 13:46:32.51 -106.5475632 65.56830241 124 DL 35002 -46.479874 0.090
Llama 10-Aug-10 12:05:44.25 -106.5474857 65.5651665 125 DL 12179 -69.599698 0.116

Transducer type: DL = down-looking, SL = side-looking
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Appendix 3.2-3. Fish Track Data Derived from Hydroacoustic Surveys of Umwelt Lake, Back River Project, 2010

Transducer Wedge Volume
Lake Date Time Longitude Latitude Region ID Type Ping Mean Target Strength Sampled
Umwelt 11-Aug-10 10:06:24.71 -106.5456063 65.55556733 2 DL 13262 -60.581233 0.093
Umwelt 11-Aug-10 10:08:41.11 -106.544025 65.55532433 3 DL 14359 -58.805129 0.118
Umwelt 11-Aug-10 11:08:05.57 -106.5394083 65.55270333 5 DL 24981 -57.419818 0.000
Umwelt 11-Aug-10 10:07:03.11 -106.544255 65.55571633 7 DL 13646 -51.530556 0.048
Umwelt 11-Aug-10 10:06:24.71 -106.5456063 65.55556733 2 SL 13262 -60.581233 0.093
Umwelt 11-Aug-10 10:08:41.11 -106.544025 65.55532433 3 SL 14359 -58.805129 0.118
Umwelt 11-Aug-10 10:07:03.11 -106.544255 65.55571633 7 SL 13646 -51.530556 0.048
Umwelt 11-Aug-10 10:22:47.85 -106.5389077 65.553026 9 SL 20649 -57.171892 0.255
Umwelt 11-Aug-10 10:22:54.25 -106.5391073 65.55301367 10 SL 20713 -52.041332 0.243

Transducer type: DL = down-looking, SL = side-looking
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Executive Summary

Environmental baseline studies were conducted by Rescan Environmental Services Ltd. (Rescan) on
behalf of Sabina Gold and Silver Corp. (Sabina) at the Back River Project in 2011. The Back River
property is located in the West Kitikmeot region of Nunavut, south of Bathurst Inlet.

This report presents the results from the 2011 fish and fish habitat baseline program. The objectives of
the program were to assess the fish-bearing status of ponds in the Goose property area, to collect
baseline information on lake trout and round whitefish from four lakes in the Goose property area, and
to collect baseline tissue metal concentrations from lake trout and round whitefish in four lakes within
the Goose property area.

Fish habitat in ponds and lakes was assessed through visual surveys of the shoreline and mapping of
littoral areas and shoals. A total of 18 ponds and 4 lakes were assessed for fish habitat and community.
Fine substrates were found to dominate the pond shorelines, while cobble and boulder substrates were
more common in the larger lakes.

Only three of the 18 ponds surveyed were found to contain fish. Arctic grayling were captured in
two ponds, while slimy sculpins were captured in the third. Two of the three fish-bearing ponds had
very low catch-per-unit-effort, which suggests that fish densities may be very low. This could mean
that more of the ponds were fish-bearing than the data suggest.

Lake trout and round whitefish were captured in the four lakes sampled for fish community and tissue
metal analysis (Goose, Llama, Umwelt and Reference B). Between five and seven lake trout were
sacrificed from Goose, Llama and Reference B lakes. Lake trout were not captured in Umwelt Lake, but
round whitefish were. The low sample numbers limited the power of the analyses conducted; however,
there did not appear to be significant differences among lakes in fish health, age, energy storage,
energy use or tissue metal concentrations. Diet analyses suggest that fish from Reference B Lake have
fewer prey fish available to them than fish from Goose and Llama Lakes.
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BACK RIVER PROJECT
2011 Fish and Fish Habitat Baseline Report

Acknowledgements



Acknowledgements

This report was prepared for Sabina Gold and Silver Corp. (Sabina) by Rescan Environmental Services
Ltd. The 2011 fish and fish habitat fieldwork was conducted by Kirsten Seymour (M.Sc., R.P.Bio.) and
Kyla Warren (M.Sc.). Rescan staff were assisted in the field by Julia Plukasz, Mike Murenbeeld, and
Andy (geotechnicians provided by Sabina). The report was prepared by Kirsten Seymour with support
from Kyla Warren, and was reviewed by Chris Burns (B.Sc., R.P.Bio.) and Deborah Muggli (Ph.D., M.Sc.,
R.P.Bio.). The Back River project was managed by Deborah Muggli, with project coordination assistance
from Fiona Hodge (M.Sc.).

SABINA GOLD & SILVER CORP. ifi



BACK RIVER PROJECT
2011 Fish and Fish Habitat Baseline Report

Table of Contents



BACK RIVER PROJECT
2011 FISH AND FISH HABITAT BASELINE
REPORT

Table of Contents

EX O ULV SUMMIAIY L tttiiitiiit it teitetetateeeeneeeenneeeenneeeennseesnnseesnsesssnessennsssennsesesnsessnnnsennns i
ACKNOW A EMIENES . .ttt ttiiiteiiteiieteeeeteeeeeeeeneeeenneesennneeenneesonnsessnseessnsesssnnesssnsssennssennns iii
TaDlE Of CONEENES ettt et e et et et e et eeneeeneeeneeaneeaneeaneeaneeaneeeneesnsesneesneennes v
IR o) TV < PP PPN vi

I8 ] o ) N 1= o U= Pt viii

LIS Of PlalS utintiintiitiet it iet ettt et ettt et eeeeeneeeneeeneeaneeaneeeneeanaeenseenseonseennennnenns viii

LISt Of AP PENAICES e utittietiit ittt e et et et ee e eeeeeneeeneeenesaneeaneeaneeaneesneesneeeneennes ix
GLlossary and ADDreViations ...ueeu et iiitiiii ittt eiieeeeiieeeenneeeenneeeenaeeeannetesnaeeesnneeesnnaeennnes xi
1. o 0T [t [ ) 3 1-1
2. Materials and Methods. ... .uiuiiit it e et ee st et eeteeneeeneeenaeaneeanneanes 2-1
2.1 Study Design and Sampling LOCAtioNS ...covuuiiiieiiiiitieiieieiieeeeineerenneeeenneeeenneenes 2-1

2.2 PONA ASSESSIMENT ...netiiiit i et e e e e eaeeeaaeeaneeaeaaneeanaanaeanns 2-1

2.2.1  Fish Habitat. oueeeneiitiit i i i e e e e et et et et eeeeeneeanaeanaanns 2-1

2.2.2  Fish COMMUNTEY ..uttnniniiiiiiiie ettt ettt ee e e e e e neaeas 2-1

2.3 I L Y] g T o 2-2

2.3.1  Sampling Locations and Methods ........cceiiiiiiiiiiiiiiiiiiiiiieiieiieeenneenns 2-2

2.3.2  ENergy StOrage ....cccuiiiniiiniiiiiiiiiiiii s 2-2

2.3.3  ENergy USE..ceuiiiiiiiiiiiii i e 2-26

2.3.4  TiSSUE QUALITY uveirietiiit i it reiteeeieeeenneeeenaeeaanaeeennneeennneesnnees 2-26

P 2R T 0 1< PP PP 2-26

2.4 Quality Assurance/Quality CONTIOl ...o.uieneireiereiriieiieieieieeneeereeeneeaneaannens 2-26

3. RESULES @Nd DiSCUSSTON « . .vnuteteeeiteet ettt eeteeteeneeeeeenneanneanneanneanneanneenneannesanenns 3-1
3.1 PONA ASSESSIMENT ...nntiieit ittt e e e et eeaeenaeeaeaaneeanaanneannns 3-1

3,101 Fish Habitat. .o eee i i e e et e et e et e et eeaeeaneannes 341

3.1.2  Fish COMMUNIEY . euuenniniii ittt e e e ee e aeas 3-21

3.2 I Lo N g T P 3-28

3,21 Fish Habitat. e eeeeet it iiit i e e e e e e et e st e e eeneeanaeaneennnens 3-28

3.2.2 Community Composition and CPUE..........cceeuiiuiiiiiiiiiiiiiiiiiiiieeenen, 3-28

3.2.3 Biological CharaCteristiCs .uvevueierretiriieeieieeieeieereneeeenneeeenneeeenneeecnnees 3-34

SABINA GOLD & SILVER CORP. v



2011 FISH AND FISH HABITAT BASELINE REPORT

4, UMY 4 etittttiiietteeeteeeneeeeaneeeenneeeenneeeesnaesesnsessnnnesennsesennnessnnsesennsessnnsessnnneesnnees 4-1

4.1 Fish Habitat. . ..vneeiiiei ettt e te et e e aeeae 4-1

4.2 Fish COMMUNIEY . e vt ettt ettt et e e e e e eeneas 4-1
RS =T 1= 3ol = R-1

List of Figures

FIGURE PAGE
Figure 1-1. Back River Project LOCatioN . ciiieiiiiiei ittt iiiteiiteeeieeeenneeeenneeeenneeesnneeesnneens 1-2
Figure 2.1-1. 2011 Fish and Fish Habitat Sampling Locations, Back River Project..............c..cooeiunns 2-3
Figure 2.2-1. Gillnet and Minnow Trap Set Locations on Pond 1, Back River Project, 2011 .............. 2-5
Figure 2.2-2. Gillnet and Minnow Trap Set Locations on Pond 2, Back River Project, 2011 .............. 2-6
Figure 2.2-3. Gillnet and Minnow Trap Set Locations on Pond 3, Back River Project, 2011 .............. 2-7
Figure 2.2-4. Gillnet and Minnow Trap Set Locations on Pond 4, Back River Project, 2011 .............. 2-8
Figure 2.2-5. Gillnet and Minnow Trap Set Locations on Pond 5, Back River Project, 2011 .............. 2-9
Figure 2.2-6. Gillnet and Minnow Trap Set Locations on Pond A, Back River Project, 2011 ............ 2-10
Figure 2.2-7. Gillnet and Minnow Trap Set Locations on Pond B, Back River Project, 2011 ............ 2-11
Figure 2.2-8. Gillnet and Minnow Trap Set Locations on Pond C, Back River Project, 2011 ............ 2-12
Figure 2.2-9. Gillnet and Minnow Trap Set Locations on Pond D, Back River Project, 2011 ............ 2-13
Figure 2.2-10. Gillnet and Minnow Trap Set Locations on Pond E, Back River Project, 2011........... 2-14
Figure 2.2-11. Gillnet and Minnow Trap Set Locations on Pond F, Back River Project, 2011........... 2-15
Figure 2.2-12. Gillnet and Minnow Trap Set Locations on Pond G, Back River Project, 2011 .......... 2-16
Figure 2.2-13. Gillnet and Minnow Trap Set Locations on Pond H, Back River Project, 2011........... 2-17
Figure 2.2-14. Gillnet and Minnow Trap Set Locations on Pond I, Back River Project, 2011............ 2-18
Figure 2.2-15. Gillnet and Minnow Trap Set Locations on Pond J, Back River Project, 2011 ........... 2-19
Figure 2.2-16. Gillnet and Minnow Trap Set Locations on Pond K, Back River Project, 2011........... 2-20
Figure 2.2-17. Gillnet and Minnow Trap Set Locations on Pond L, Back River Project, 2011............ 2-21
Figure 2.3-1. Gillnet Sampling Locations on Umwelt Lake, Back River Project.............ccceevennen.t. 2-22
Figure 2.3-2. Gillnet Sampling Locations on Llama Lake, Back River Project ...........ccccevviininnenn.. 2-23
Figure 2.3-3. Gillnet Sampling Locations on Goose Lake, Back River Project .......cccevvveiiiinninnnnns 2-24
Figure 2.3-4. Gillnet Sampling Locations on Reference B Lake, Back River Project.............cceeuuees 2-25

Vi

RESCAN ENVIRONMENTAL SERVICES LTD. (PROJ#833-002-04/REV D.1) APRIL 2012



TABLE OF CONTENTS

Figure 3.1-1. Shoreline Substrate of Pond 1, Llama Watershed, Back River Project.............ccc....... 3-2
Figure 3.1-2. Shoreline Substrate of Pond 2, Llama Watershed, Back River Project....................... 3-3
Figure 3.1-3. Shoreline Substrate of Pond 3, Echo Watershed, Back River Project ........................ 3-5
Figure 3.1-4. Shoreline Substrate of Pond 4, Gander Watershed, Back River Project ..................... 3-6
Figure 3.1-5. Shoreline Substrate of Pond 5 (Gander Pond), Gander Watershed,

3T Lol ] gl o o) [T S PPN 3-7
Figure 3.1-6. Shoreline Substrate of Pond A, Giraffe Watershed, Back River Project ..................... 3-8
Figure 3.1-7. Shoreline Substrate of Pond B, Giraffe Watershed, Back River Project ................... 3-11
Figure 3.1-8. Shoreline Substrate of Pond C, Giraffe Watershed, Back River Project ................... 3-13
Figure 3.1-9. Shoreline Substrate of Pond D, Giraffe Watershed, Back River Project ................... 3-14
Figure 3.1-10. Shoreline Substrate of Pond E, Giraffe Watershed, Back River Project.................. 3-15
Figure 3.1-11. Shoreline Substrate of Pond F, Wolf Watershed, Back River Project..................... 3-16
Figure 3.1-12. Shoreline Substrate of Pond G, Wolf Watershed, Back River Project..................... 3-17
Figure 3.1-13. Shoreline Substrate of Pond H, Wolf Watershed Back River Project..............cceuu.et 3-20
Figure 3.1-14. Shoreline Substrate of Pond I, Wolf Watershed, Back River Project...................... 3-22
Figure 3.1-15. Shoreline Substrate of Pond J, Wolf Watershed, Back River Project ..................... 3-23
Figure 3.1-16. Shoreline Substrate of Pond K, Wolf Watershed, Back River Project..................... 3-24
Figure 3.1-17. Shoreline Substrate of Pond L, Wolf Watershed, Back River Project ..................... 3-25
Figure 3.2-1. Shoreline Substrate of Umwelt Lake, Llama Watershed, Back River Project............. 3-29
Figure 3.2-2. Shoreline Substrate of Llama Lake, Llama Watershed, Back River Project ............... 3-30
Figure 3.2-3. Shoreline Substrate of Goose Lake, Goose Watershed, Back River Project............... 3-31

Figure 3.2-4. Shoreline Substrate of Reference B Lake, Reference B Watershed, Back River
[ 0 = A PP 3-32

Figure 3.2-5. Mean Fork Length, Total Weight and Condition of Lake Trout from Goose,
Llama and Reference B Lakes, 2011 ..oiiuiiiiiiiiiiiiiiii it teiieeeieeeeineeeeineeennnaeannaes 3-36

Figure 3.2-6. Length-Frequency Distribution of Lake Trout Captured in Goose, Llama and
REfEIrENCE B LaKES, 20T  «uitiiiiiittiiiiiiie et eeeeaeeeeeeeanaeseeeesennsseesesssnnssseseennnnnns 3-37

Figure 3.2-7. Weight-Length Regressions for Lake Trout from Goose, Llama and Reference B
Y I A0 L I PPN 3-38

Figure 3.2-8. Liver Weight-Somatic Weight Regressions for Lake Trout from Goose, Llama
aNd ReferenCe B LaKes, 20711 . uuiiiiitiiiiiiiie et eeiiieeeeeeeanseeeeeeeanssseseeessnnsseeeeenns 3-39

Figure 3.2-9. Age-Frequency Distribution of Lake Trout Captured in Goose, Llama and
REfEIrENCE B LaKES, 20T  ouiriiiiiiiiiiet ittt eeeeaeeeeeeeaaneeseeeeesannnseeseessnnssseseennnnnes 3-40

SABINA GOLD & SILVER CORP. vii



2011 FISH AND FISH HABITAT BASELINE REPORT

Figure 3.2-10. Mean Age of Lake Trout Captured in Goose, Llama and Reference B Lakes, 2011 ..... 3-41

Figure 3.2-11. Age-Length Regression for Lake Trout Captured in Goose, Llama and
REfErenCe B LaKes, 20711 .uiiiiiiiiittiiiiiiiie ettt eeeareeeeeeaasneeeeeesennnssesseseannnseseeeennnnns 3-42

Figure 3.2-12. Gonad Weight-Somatic Weight Relationships for Lake Trout in Goose, Llama
and Reference B LaKes, 20T  ..uuittiiieiiii et eeeeeeeeeeeeaaneeseeeeannnssseeeeaannnseseeeenn 3-43

Figure 3.2-13. Mean Lake Trout Tissue Metal Concentrations in Goose, Llama and Reference B
ST 0 e 3-45

Figure 3.2-14. Mean Weight, Fullness and Digestion of Stomach Content from Lake Trout in
Goose, Llama and Reference B LaKes, 2011 ..i.uiiiiiiiiiiiiiii i ieieeeeiieeeeeieeeeaaeaenns 3-47

Figure 3.2-15. Mean Percent Composition (by Number) of Prey Items in the Diet of Lake Trout
from Goose, Llama and Reference B Lakes, 2011 ...c..uiiiiiiiiiiiiiiiiiiiiieiiieeeieeeeaieeeanns 3-48

Figure 3.2-16. Mean Percent Composition (by Number) of Prey Items by Origin in Goose,
Llama and Reference B LaKes, 2011 ..vinnniiiiiiiiiiiiiiieieiiiieeeeeeaneeeeeeeeannnsseeeenennnns 3-49

Figure 3.2-17. Mean Percent Composition (by Weight) of Prey Items in the Stomachs of Lake
Trout from Goose, Llama and Reference B Lakes, 2011....cceiiiiiiiiiiiiiiiiiiiiiiiiiieeeannenn. 3-50

Figure 3.2-18. Mean Percent Composition (by Weight) of Prey Items by Origin in Goose, Llama
aNd ReferenCe B LaKes, 2011 . uuinitiiiiiiie et eeieieeeeeeeanseeeeeeeannsssseeeessnnnseeeeenns 3-51

List of Tables

TABLE PAGE
Table 3.1-1. Catch Summary for Ponds in the Back River Project Area, 2011......ccevvviviiniininnennen. 3-27
Table 3.2-1. Catch Summary for Lakes Sampled for MMER, 2011 ... .ueiiiiiiiiiiiiiiieiiieeeeineeannnes 3-28
Table 3.2-2. Summary of Fish Measurements from Lakes, 2011 ......cccciieiiiiiiiiiiiiiiiiiniiiieinennen. 3-34
Table 3.2-3. Maturity of Lake Trout Collected from in August 2011 .....ccovviiiiiiiiiiiiiiniiniinennennen. 3-44
Table 3.2-4. Analysis Summary for Fish Tissue Analysis in Back River Lakes, 2011.........ccevvvveennnn 3-44

List of Plates

PLATE PAGE
Plate 3.1-1. Shoreline of Pond 1 in the Llama watershed, looking west on July 4, 2011.................. 3-1
Plate 3.1-2. Shoreline substrate and minnow trap at Pond 2, Llama watershed, looking north

ON JULY 5, 20 T, ittt it et ettt ettt eeeeeeenneeeennaesenneeesnnsessnnesennnesennnessnneesennees 3-4
Plate 3.1-3. Pond 5 (Gander Pond) looking south on July 2, 2011, ...ccceiiiiiiiiiiiiiiiiiiiieieeiieas 39
Plate 3.1-4. Pond A in the Giraffe watershed, looking to the southeast on July 5, 2011................. 39

viii RESCAN ENVIRONMENTAL SERVICES LTD. (PROJ#833-002-04/REV D.1) APRIL 2012



TABLE OF CONTENTS

Plate 3.1-5. Aerial view of Ponds A1 - C in the Giraffe watershed. Pond A1 is in the lower right.
Pond C lies to the left, and Pond B is the elongate waterbody at center. Taken on

U1 T A0 I R P PP PPPPPPN 3-10
Plate 3.1-6. Pond B in the Giraffe watershed, looking east on July 5, 2011.......ceviviiiiieiiiiininnnnns 3-10
Plate 3.1-7. Shoreline substrate and minnow trap at Pond D in the Giraffe watershed,

JULY 6, 20T T, ittt ettt et ettt ea e aean 3-12
Plate 3.1-8. Aerial view of Pond E, Giraffe watershed, looking east on July 5, 2011.............c.....t 3-18
Plate 3.1-9. Shoreline of Pond F, Wolf watershed, looking northwest on July 4, 2011.................. 3-18
Plate 3.1-10. Pond G in the Wolf watershed, looking northeast on July 3, 2011. .....ccovvviiiininnnns 3-19
Plate 3.1-11. Pond H in the Wolf watershed, looking west from the outflow on July 5, 2011. ........ 3-19
Plate 3.1-12. Northern shoreline of Pond | in the Wolf watershed, looking east, with Pond L in

the background on JULY 3, 20T, ittt iiii it eiieeeeeeeeeeeeanneeeenneeesnnesesnnesennnes 3-21
Plate 3.1-13. Eastern shoreline of Pond J in the Wolf watershed, looking north, with a minnow

trap in the foreground. JUly 2, 2011, ..ciiriiiiiiiiii i eiieeeereeeenneeeenneeeenneeesnnesennnes 3-26
Plate 3.1-14. Southeast shoreline of Pond L in the Wolf watershed, looking south, with Pond |

0oN the right. JULY 3, 2011 ot i iiteereteeeteeenneeeenneeeenneeesnaesesnsesannneeenns 3-26
Plate 3.1-15. Arctic grayling captured in Pond L in the Wolf watershed on July 3, 2011. .............. 3-27
Plate 3.2-1. Lake trout captured from Llama Lake in August 2011, ....cciviriiiiiniiiiieernieeennneeennnes 3-33
Plate 3.2-2. Round whitefish captured from Umwelt Lake in August 2011, ....cvviviiiiiinnienineennnnns 3-33

List of Appendices

Appendix 2.4-1. Quality Assurance and Quality Control Results for Tissue Metal Sampling at Back
River, 2011

Appendix 3.1-1. Shoreline Substrate and Habitat Unit Data for Back River Ponds
Appendix 3.1-2. Fish Sampling Locations and Catch Summary in Back River Ponds, 2011
Appendix 3.1-3. Individual Fish Data from Back River Ponds, 2011

Appendix 3.2-1. Shoreline Substrate and Habitat Data for Back River Lakes, 2011

Appendix 3.2-2. Gear Locations and Catch Summary for MMER-Sampled Lakes in the Back River Project
Area, 2011

Appendix 3.2-3. Individual Fish Data from MMER-Sampled Lakes in the Back River Project Area, 2011
Appendix 3.2-4. Tissue Analysis Results from Lake Trout in the Back River Project Area, 2011

Appendix 3.2-5. Diet Analysis Results for the Back River Project Area, 2011

SABINA GOLD & SILVER CORP. ix



BACK RIVER PROJECT
2011 Fish and Fish Habitat Baseline Report

Glossary and Abbreviations



Glossary and Abbreviations

Terminology used in this document is defined where it is first used. The following list will assist readers
who may choose to review only portions of the document.

ANOVA Analysis of variance

ANCOVA Analysis of covariance

CPUE Catch-per-unit-effort

DEIS Draft Environmental Impact Statement

GLM General linear model

ICPMS Inductively Coupled Plasma - Mass Spectrometry
MMER Metal Mining Effluent Regulations

QA/QC Quality assurance/Quality control
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1. Introduction

The Back River Project (the Project) is an exploration gold project owned by Sabina Gold & Silver
Corporation (Sabina) located in the West Kitikmeot region on Nunavut. The Project consists of several
properties, one of which is the Goose property (Figure 1-1). An exploration camp is located beside
Goose Lake (Goose Camp), and Sabina conducted a drilling program out of this camp during 2011.

Several exploration targets exist in the Goose property area, including the Llama, Umwelt, Echo and
Goose deposits. For 2011, select baseline studies were conducted in the areas that could be influenced
by the future development of these deposits. Rescan Environmental Services (Rescan) was contracted
by Sabina, to conduct the following baseline studies in 2011:

o Dustfall and Air Quality;

o Surface Hydrology;

0 ML/ARD;

o Lake and Pond Bathymetry;

o Freshwater Water Quality, Sediment Quality and Aquatic Biology;
o Freshwater Fish and Fish Habitat;

o Wildlife; and

o Archaeology.

In addition, Sabina continued the on-site meteorology and hydrogeology monitoring programs. Data
from these programs will also be included in 2011 baseline reports to be prepared by Rescan.

This report presents the results from the Fish and Fish Habitat Baseline Program that was carried out in
2011. Fish and fish habitat baseline data collection has occurred at the Goose property since 2010. Past
investigations have focused on assessing the fish community and habitat quality in area lakes (Goose,
Umwelt, Llama and Reference B), and collecting detailed habitat information through the use of
hydroacoustics. Fish and fish habitat data collection in 2011 focused on establishing the fish-bearing
status of several ponds in the area, as well as collecting fish health and tissue quality data from four
lakes in the area. This report presents the results of the 2011 baseline program.

The specific objectives of the 2011 Fish and Fish Habitat program were as follows:

o Pond Assessments: to define the fish-bearing status of ponds, and describe the type of fish
habitat (substrate composition and cover in the littoral areas). Ponds were also evaluated for
their ability to support perennial fish habitat. Ponds included in the 2011 program were as
follows:

- five ponds in the Giraffe Watershed;
- seven ponds in the Wolf Watershed;
- three ponds in the Echo and Goose Watersheds; and

- two ponds in the Llama Watershed.
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INTRODUCTION

o Lake Fish Communities:

- to characterize the fish communities of four lakes (Goose, Llama, Umwelt and Reference B)
in terms of species composition, relative fish species abundance, and other biological
variables; and

- to collect detailed baseline biological data, including tissue metal samples, on lake trout
and/or round whitefish from Goose, Llama, Umwelt and Reference B lakes.
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2. Materials and Methods

2.1 STUDY DESIGN AND SAMPLING LOCATIONS

A total of 18 ponds in the Goose property area were surveyed for fish habitat and community composition
in 2011. The objective of sampling was to confirm the fish-bearing status and habitat quality of each
pond in order to inform the future project design and locations of infrastructure. The selection of ponds
for sampling was based on their proximity to deposits and potential future infrastructure. Figure 2.1-1
shows the locations of ponds sampled in the Goose property area in 2011.

2.2 POND ASSESSMENT

2.2.1 Fish Habitat

Fish habitat was assessed in each pond through a visual survey of the shoreline and littoral zone. The
substrate of each zone was recorded as a percent of surface area covered by a type of substrate (e.g.,
50% boulder and 50% fines). Substrate types were defined by their average particle diameter: fines
(< 2 mm diameter), gravel (2 to 64 mm), cobble (64 to 256 mm), boulder (256 to 4,000 mm), and
bedrock (> 4,000 mm). The extent of the littoral zone (shallow shoreline area) and any shoals or shallow
zone in the lake was mapped. Any emergent or submergent vegetation that may provide cover for fish
was also recorded. Inflows and outflows were identified and photographs were taken of representative
habitat types. Maximum depth was estimated using a hand-held depth sounder. Some ponds were too
shallow for boating. An aerial reconnaissance of all the ponds was conducted at the beginning of the
sampling trip to determine which ponds could be sampled with a boat. Ponds estimated to be less than
2 m deep at their deepest point, or which had very small areas of deep water were surveyed from the
shore.

2.2.2 Fish Community

The fish community in each pond was sampled using a combination of minnow traps (in all ponds) and
gillnets (in ponds where boating was possible). Minnow traps were baited with commercial dry prawn
bait and set along the shoreline, generally in less than 2 m of water. Traps were left to fish overnight
and retrieved the following day.

Each gillnet consisted of a standard gang of six panels of different mesh sizes (25 mm, 76 mm, 51 mm,
89 mm, 38 mm and 64 mm) (RIC 2001). Each panel was 15.2 m long, and the panels were sewn together
to make a net that is 91.2 m long and 2.4 m deep. Gillnets were deployed by boat in the deepest part
of each pond and left to fish for up to two hours. Sampling at each pond began with short sets of one
hour to minimize fish mortality. If no fish were captured, the set time was increased to maximize the
probability of capturing fish. No overnight gillnet sets were used due to the shallow depth of the ponds
and the possibility that birds could become entangled in the nets if left unattended. Figures 2.2-1 to
2.2-17 show the locations of sampling equipment in each pond.

Catch-per-unit-effort (CPUE) was calculated as the number of fish captured per trap per day for minnow
traps. CPUE for gillnetting was calculated as the number of fish captured per 100 m? of net per hour.

Captured fish were identified to species, measured for fork length (mm) and weighed (g). Scale

samples were taken from Arctic grayling for age determination. All captured fish were released alive
back into the pond. Age samples were sent to North South Consultants in Winnipeg, MB for analysis.
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2011 FISH AND FISH HABITAT BASELINE REPORT

2.3 LAKE ASSESSMENTS

2.3.1 Sampling Locations and Methods

The Metal Mining Effluent Regulations (WMER) recommend a number of survey measurements that will
be used to determine the effects of the proposed mine on fish growth, reproduction, condition and
survival in the mine receiving environment. These measurements include length, weight, age, gonad
weight, egg size, fecundity (total number of eggs per female), liver weight, external condition and sex.
These measurements would be used to determine survival, energy use and storage, gonadosomatic
index, liversomatic index and condition factor among fish of both sexes. For 2011, baseline data
collection was based on methods and metrics outlined in the MMER Guidance Document (Environment
Canada 2011). These baseline data will provide useful information during the environmental assessment
process and can be used if and when the proposed Project is developed.

Three lakes were selected for MMER baseline sampling based on their proximity to deposits (Goose,
Llama, and Umwelt), and one lake was sampled as a reference lake (Reference B). In Llama, Goose and
Reference B Lakes, lake trout were the targeted species because they are large-bodied fish and top
predators that are most likely to be affected by changes in water quality. In Umwelt Lake, round whitefish
were targeted because no lake trout were present (based on sampling in 2010).

All fish were sampled using gillnets. All gillnets conformed to RIC Standard guidelines (RIC 2001) and
were set for 0.5 to 3 hours at a time to minimize unnecessary mortality. Sampling was conducted at
various locations within each lake (Figure 2.3-1 to 2.3-4). CPUE for gillnetting was calculated as the
number of fish captured per 100 m* of net per hour.

2.3.2 Energy Storage

Energy storage is assessed through the analysis of fish condition and relative liver size. Fish condition
may be assessed by two methods. The first method involves comparing length-weight regressions
among waterbodies and is generally considered to be more robust than comparisons of indices such as
condition factor (Environment Canada 2011). The length-weight relationship was first tested using a
regression analysis for captured fish from each lake with weight as the dependent variable and length
as the independent variable. If the regressions were significant, a general linear model (GLM) was used
to test for equality of regression slopes among lakes. A significant interaction between lake and fork
length indicates that the slopes of the regressions are not equal and cannot be compared; however, if
the interaction term is not significant, then weight-at-length can be compared using an analysis of
covariance (ANCOVA).

Condition factor was used to compare fish condition among lakes if the slopes of the length-weight
regressions were not equal. Condition (K) is calculated using the following equation:

. _ weight (g)x 10°

Condition (K) = length (mm)?

Condition factor was In-transformed to meet assumptions of normality and compared among lakes using
analysis of variance (ANOVA).

Relative liver size was compared among lakes using a regression analysis, similar to the weight-length
regression. The analysis used liver weight as the dependent variable and fish somatic weight (i.e., body
weight minus weight of internal organs) as the independent variable. GLM was used to test for
differences in the regressions slopes, and ANCOVA was used to test for differences in liver weight
among sites.
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