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EXECUTIVE SUMMARY

e With the Ambler Mining District Access project, the State of Alaska proposes to identify,

design, and construct an access and transportation corridor to the Ambler mineral belt.

e The Brooks East corridor, which extends east from the Ambler mineral belt through
Bettles to the Dalton Highway, is being evaluated as a potential corridor. Empirical data
documenting the distribution of anadromous fish species within the Brooks East Corridor

survey area are limited.

e The objectives of the current survey were to: 1) document the distribution of anadromous
fish species within Brooks East Corridor survey area; and 2) provide updated, spatially-

explicit fish distribution data.

e Surveys to determine the presence of anadromous fish species within water bodies of the
Brooks East Corridor survey area were conducted in July and September 2012. Field
sampling was conducted 13-26 July 2012. Additional field sampling was conducted
within Gates of the Arctic National Park and Preserve 4-9 September 2012.

e Along the proposed corridor route, 40 major stream or river crossings were identified.
Another 3 crossings occurred along the northern option (through the Mauneluk River
Valley) and 7 along the southern option (through the Gates of the Arctic National Park
and Preserve) for a total of 50 potential major stream crossings. In some cases, the same
water body crossed the proposed routes more than once. In July and September 2012, fish
sampling or observations were recorded at 65 survey reaches associated with these major

stream crossings.

e Anadromous adult or juvenile Pacific Salmon (Chinook, Coho, and Chum Salmon) were
observed or sampled at 15 survey reaches associated with at least 9 majorstream
crossings. Over all survey reaches, 178 km of anadromous stream will be nominated for
inclusion in the AWC records for Pacific Salmon in the Brooks East Corridor project

area.

e Dolly Varden were sampled at 15 survey reaches associated with at least8 major stream
crossings. Over all survey reaches, 268 km of stream will be nominated for inclusion in

the AFFI for Dolly Varden in the Brooks East Corridor project area.
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e Spawning areas for Chum Salmon were documented in the Upper Kobuk River subbasin
the Alatna River subbasinand in the Koyukuk Flats subbasin. Spawning Chinook salmon

were observed in an unnamed tributary to the Alatna River in the Alatna River watershed.
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INTRODUCTION

With the Ambler Mining District Access project, the State of Alaska proposes to identify,
design, and construct an access and transportation corridor to the Ambler mineral belt. Of the 8
preliminary corridors that are being evaluated, one has been selected for field work in
preparation for the future NEPA process. This corridor, referred to as Brooks East, extends east

from the Ambler mineral belt through Bettles to the Dalton Highway.

Anadromous fish have been documented in portions of the Brooks East Corridor project area
in the Anadromous Waters Catalog (AWC) maintained by the Alaska Department of Fish and
Game (ADFG 2012a). A number of tributaries to these larger rivers are assumed to support
anadromous fish species based on a GIS analysis of locations and stream gradients. However,
limited data are available on the distribution of anadromous fish at proposed river crossings for

the Brooks East Corridor.

DOWL HKM contracted ABR, Inc.—Environmental Research & Services (ABR) to
conduct surveys to assess use of the Brooks East Corridor survey area by anadromous fish. The
focus of this effort was to sample for the presence or absence of anadromous fish species in those
streams that would be crossed by the proposed corridor. Field surveys were timed to coincide
with the period when multiple species of Pacific Salmon were likely to be found on the spawning
grounds and during which other facultatively anadromous species such as Dolly VVarden Char

(Salvelinus malma) were likely to be present in streams in the Brooks East Corridor survey area.
BACKGROUND

Salmon and other anadromous fish migrate from natal fresh waters to salt water and return
to fresh waters to spawn. Anadromous fish import marine-derived nutrients and energy into fresh
waters, frequently playing an important role in enriching otherwise unproductive aquatic and
adjacent terrestrial ecosystems (Cederholm et al. 1999). The maintenance of properly functioning
and connected aquatic habitats, along with proper management of harvests, is critical to
preserving sustained yields of anadromous fish, as required by the Alaska Constitution.
Consequently, in Alaska, habitats that are used by migrating, spawning, or rearing anadromous

fish are protected under multiple administrative jurisdictions (Buckwalter 2010).
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Alaska Statute (AS) 16.05.877 (the Anadromous Fish Act) affords special protection to
waterbodies used by anadromous fish for migration, spawning, and/or rearing. The Alaska
Department of Fish and Game (ADFG) records anadromous fish data in “The Catalog of Waters
Important for the Spawning, Rearing or Migration of Anadromous Fishes,” known as the
Anadromous Waters Catalog (AWC) (ADFG 2012b).

The Magnuson-Stevens Fishery Conservation and Management Act is federal legislation
designed to protect Essential Fish Habitat (EFH) for federally managed species, including
freshwater habitats used by anadromous salmon. The responsible agency is the National Oceanic
and Atmospheric Administration (NOAA) Fisheries Service (NOAA Fisheries), which relies on
the AWC to designate waterbodies in Alaska to be managed as EFH. It is critical that water
bodies used by anadromous fish are listed in the AWC, as only these listed water bodies are
afforded state and federal protected status with consequent permit requirements and related
liabilities. The following survey was conducted with the notion that the state and federal permits
necessary to proceed with the Ambler Mining District Access Project will require knowledge of

potential impacts on any fish bearing waterbodies that may be traversed by the project corridor.

OBJECTIVES

Objective 1: Document the distribution of anadromous fish within Brooks East Corridor survey

area

Objective 2: Provide updated, spatially-explicit fish distribution data

STUDY AREA

The Brooks East Corridor crosses 7 subbasins (subbasins are based on the 8th level
Hydrological Unit Code (HUC) boundaries; USGS, NRCS, and EPA[http://nhd.usgs.gov/]): the
Middle Kobuk River, Upper Kobuk River, Alatna River, Allakaket, Upper Koyukuk River,
Koyukuk Flats and South Fork Koyukuk River subbasins (Table 1, Figure 1). The proposed
corridor crosses 19 watersheds (watersheds are based on the 10th level HUC boundaries) (Table
1, Figure 1). Within the project corridor there are 2 proposed alternative routes: the Northern
Road Alternative which passes entirely within the “Outlet Mauneluk River” watershed and the

Southern Road Alternative which traverses the Beaver Creek, Reed River, Kobuk Canyon-
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Kobuk River, Headwaters Hogatza River, Chebanika Creek—Alatna River and Helpmejack

Creek—Alatna River watersheds (Figure 1).

METHODS
RECONNAISSANCE AND DESIGNATION OF SURVEY REACHES

A 5-day reconnaissance survey was conducted 8-12 June 2012. The primary goal of the
reconnaissance survey was to identify stream and river crossing locations for sampling in July
and September. ABR biologists were assisted by Environmental Specialist Jessica Christianson
(DOWL HKM) and local Subsistence Advisor Allen A. Tickett. Helicopter support was provided
by Bristow Group, Inc., through an arrangement with the State of Alaska. A Bell 407 helicopter
was used for the majority of the survey. Potential stream and river crossing locations were

systematically evaluated and fish survey reaches were established during the 5-day survey.

ABR and DOWL HKM staff met in Bettles, Alaska, on 7 June 2012. After reviewing maps
and discussing logistics, it was determined that the initial survey should include a flight along the
entire proposed corridor route. On 8 June 2012, the crew flew from the eastern edge of the
project area near the Jim River, along the northernmost proposed route alternative, to the western
edge of the project area near the Ambler River. During the flight, Jessica Christianson of DOWL
HKM noted proposed major stream crossing locations, which ABR biologists recorded in
booklets of 10 sequential aerial photo maps of the corridor that were provided by DOWL HKM
(Appendix A). The major stream crossings had previously been documented by DOWL HKM

officials as possible bridge crossings (DOWL HKM personal communication).

Major stream crossing locations were numbered 0-39 from west to east along the proposed
route, N1 to N3 along the northern alternative through the Mauneluk River valley, and S1 to S7
along the southern alternative through Gates of the Arctic National Park and Preserve (Table 1;
Figure 2). At each major stream crossing location, the most suitable survey reach was selected
based on visual inspection of the stream or river from the air and the accessibility and proximity
to a safe landing zone. These factors significantly affected the proximity of survey reaches to
crossing locations. Once a survey reach was identified, its location was recorded electronically
with a handheld GPS unit (Garmin 78s).
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The survey team made every attempt to document physical habitat parameters at each survey
reach. However, due to factors such as weather and helicopter duty-hour constraints this practice
was omitted at some survey reaches (See Appendix Table B). The recorded habitat paramaters
included wetted width, bankfull width, channel gradient, habitat unit composition (e.g., pools,
glides, and/or riffles), and the dominant substrate. Water chemistry parameters were measured in
each survey reach and included water temperature, dissolved oxygen saturation, dissolved
oxygen concentration, conductivity, specific conductance, and pH (Appendix Table B). If the
reach was near a tributary junction with a mainstem river, water chemistry parameters were
measured in both the mainstem river and the tributary stream. Photographs of the survey reach

also were taken, looking upstream and downstream from the water chemistry monitoring point.

During the June reconnaissance, helicopter landing permits had not yet been acquired and
thus no landings were permitted in Gates of the Arctic National Park and Preserve. The survey
team documented as much information as possible from the air at potential survey reaches
located in the Park. This information included an assessment of the likelihood of fish
communities being present in any given survey reach once the survey team returned during July
or September. Data gathered during the reconnaissance survey, including antidotal information
provided by Subsistence Advisors Allen A. Tickett and MacArthur L. Tickett, were used to
prioritize survey reaches for field sampling in July and September 2012. The survey team agreed
that the July field sampling effort would focus first on the northernmost proposed road route in
areas where data on anadromous fish species were most limited, generally west of the Kobuk

River.
FIELD SAMPLING

Fish surveys were conducted in waterbodies of the Brooks East Corridor survey area in July
and September 2012. The initial survey effort concentrated on the northernmost proposed route.
During these surveys a number of passive and active sampling methods were implemented and
included minnow-trapping, backpack electrofishing surveys, small-handled dipnetting and visual

observations from the ground and air.

Minnow traps were deployed in the majority of survey reaches. Each minnow trap was

baited with raw salmon eggs in a clear, perforrated ziploc bag which was fastened to the inside of
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the trap with twine. Raw salmon eggs were disinfected by soaking in a 1/100 Betadyne solution
for 10 minutes prior to use. Once baited, the traps were deployed within various habitat types to
ensure the highest probability of capture if juvenile fish were present (i.e., under cut banks, near
larger woody debris, in deep pools, etc.). In most survey reaches, 3 minnow traps were deployed,
but as many as 5 were deployed in larger streams and rivers. Minnow traps deployed within a
survey reach were left to soak overnight. The following day, the survey crew relocated and
checked each trap, removed any captured fish, and placed them in a holding bucket containing
cool, well-oxygenated stream water. All sampled fish were identified to species, measured
(salmonids: fork length; other species: total length), and released within the survey reach. In
many cases, juvenile Coho Salmon (Oncorhynchus kisutch) and Chinook Salmon (Oncorhynchus
tshawytscha) were difficult to differentiate due to the overlap in external morphological
characteristics between the 2 species that may result in misidentification in the field. Such fish
were documented in the field as undifferentiated juvenile Coho Salmon/Chinook Salmon,
photographed and/or collected as a voucher specimen for later identification in the lab. These
photographs and voucher specimens were later identified to species with the assistance of the
USGS, Alaska Science Center.

Backpack electrofishing methods were based on those used by ADFG for inventory and
cataloging of anadromous fish throughout Alaska (Buckwalter 2010). In reaches where backpack
electrofishing was the primary sampling method, a survey reach was established with a length
equivalent to 40 wetted channel widths or 150 m, whichever was greater (up to 300 m). This
reach length ensured adequate sampling in both smaller and larger wadeable streams. The
backpack electrofishing unit settings were adjusted prior to sampling based on the conductivity
of water in each reach (Buckwalter 2010). The survey crew of either 2 or 3 people began the
survey at the downstream end of the reach and proceeded upstream while electrofishing. The
crew moved diagonally across the channel from bank to bank to sample all habitat types present.
Fish were collected using dip nets and placed in a holding bucket containing cool, well-
oxygenated stream water. The water in the holding bucket was refreshed periodically to reduce
physiological stress caused by warm water temperatures or low dissolved oxygen saturation. All

sampled fish were identified to species, enumerated, measured, and released live downstream of
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the sampling location. Backpack electrofishing methods were not employed in stream reaches

where adult fish were observed.

Voucher fish specimens were retained and preserved in 95% ethanol. Specimens were
shipped to the ABR laboratory in Anchorage, AK, where they were transferred to 10% buffered
formalin. Each fish specimen was verified to species and retained. Most specimens were <40 mm
total length. Additionally, because anadromy cannot be assumed for Dolly Varden, particularly
this far inland, in reaches where Dolly VVarden were present, two specimens were retained to be
made available to the National Park Service or other state or federal agencies for otolith analysis
(to investigate anadromy), if required. For AWC nomination, ADFG requires supporting
information to substantiate the contention that Dolly VVarden are anadromous for any given
nominated water body (e.g., otolith chemistry analysis) (Buckwalter 2010). For the purposes of
this analysis, ABR treated Dolly Varden as potentially anadromous because they have the
potential to go to marine waters. ABR made a distinction between salmonids by categorizing
them as known anadromous Pacific Salmon or facultatively anadromous Dolly Varden. Dolly
Varden bearing streams in this survey will be nominated to the Alaska Freshwater Fish Index
(AFFI) which is managed along with the AWC by ADFG.

RESULTS

Water chemistry, habitat, and fish sampling data from all survey trips, including the June
reconnaissance survey, are presented in Appendix B and C. During all sampling periods, water
quality data were collected a total of 93 times at 62 distinct survey reaches (Appendix B).
Fieldsampling was conducted 13-26 July 2012 at sites outside of Gates of the Arctic National
Park and Preserve and 4-9 September 2012 at sites within the Park. During the 14-day field
sampling period in July 2012, 56 survey reaches were sampled in 42 different waterbodies.
During the 5-day field sampling period conducted in September 2012, 9 survey reaches were

sampled in 7 different water bodies.

A total of 65 survey reaches were established during 2012 surveys (Figure 3). Fish were
present in 56 of 65 survey reaches sampled in the project area (Table 1). A total of 8 species of
fish were observed in the project area, including Coho Salmon, Chinook Salmon Chum Salmon

(Oncorhynchus keta), Dolly Varden, Arctic Grayling (Thymallus arcticus), Northern Pike (Esox
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lucius), Burbot (Lota lota), and Slimy Sculpin (Cottus cognatus) (Table 2). Pacific Salmon were
observed in 14 of the 65 (22%) survey reaches sampled (Table 2; Figure 4). Dolly Varden were
observed in 15 of 65 (23%) survey reaches sampled (Table 2; Figure 5). Slimy Sculpin was the
most prevalent species observed during surveys, found in 38 of the 65 (58%) survey reaches
Table 2; Figure 6). The next most prevalent species was Arctic Grayling, observed in 19 of the
65 (29%) survey reaches (Table 2; Figure 7). Small numbers of Burbot and Northern Pike were

also found during surveys (Table 2: Figure 6).
CHUM SALMON

A total of 9 juvenile Chum Salmon were observed in 4 of 65 (6%) survey reaches (Table 2).
The average fork length of 9 juvenile Chum Salmon was 47 mm (range 36-58 mm) (Appendix
C). Juvenile Chum Salmon were observed in the Mauneluk River and an unnamed tributary of
the Mauneluk River (UN29 and MNO02), in the Reed River (RD03) and in an unnamed tributary
to the Malamute Fork of the Alatna River (UN14) (Table 1; Figure 4). All individuals were
sampled in low gradient (<1%) backwater habitats or in isolated pools within mid-channel gravel
bars using either dipnets or backpack electrofishers. Adult Chum Salmon were observed in 5 of
65 survey reaches (8%) (Table 2). Adult chum salmon were observed in an unnamed tributary of
the Alatna River (UN25a) and an unnamed tributary to the Mauneluk River (UN30), the Reed
River (RD04), the Kobuk River (KB01) and the Hogatza River (HGO01) (Table 1; Figure 4).

COHO SALMON

A total of 19 juvenile Coho Salmon were captured in 6 of 65 survey reaches (%)using a
combination of electrofishers, minnow traps and dipnets (Tables 1 and 2; Appendix C). The
average fork length of these 19 fish was 56 mm (range 46—69 mm) (Appendix C). Juvenile Coho
Salmon were observed in unnamed tributaries of the Malamute Fork Alatna River (UN14 and
UN15), Malamute Fork John River (UN17), and Jim River (UN19 and UN24) as well as in
Tobuk Creek (TB01) (Table 1; Figure 4). No adult Coho Salmon were observed during 2012

surveys.
CHINOOK SALMON

Juvenile Chinook Salmon were electrofished in 2 of 65 survey reaches (3%) (Table 2). One

individual was caught in Tobuk Creek and another in an unnamed tributary to the Jim River
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(Table 1; Appendix C). Spawning adult Chinook Salmon were observed on the Alatna River
(UN25b) (Figure 4).

DOLLY VARDEN

Dolly Varden were observed in 15 of the 65 survey reaches (23%) and 15 of 48 water bodies
sampled (Table 2; Figure 5). The average fork length of the 80 Dolly Varden captured was 110
mm (range 69-168 mm) (Appendix C). Dolly Varden were observed in the western portion of
the survey area; the easternmost extent of the observed distribution was in the Alatna River
subbasin in an unnamed tributary to Helpmejack Creek (UN16) (Figure 5). Juvenile Dolly
Varden were caught in minnow traps in 13 of the 15 survey reaches where Dolly Varden were
observed, while backpack electrofishing methods were used to sample an additional 2 reaches
(UN26 and UN31) (Table 1; Appendix C).

ANADROMOUS SPECIES IN SUBBASINS AND WATERSHEDS

MIDDLE KOBUK RIVER

The proposed Brooks East Corridor crosses the Outlet Ambler River and Shungnak River
watersheds in the Middle Kobuk River subbasin (Figure 1). While sampling did occur in the
Shungnak River watershed, no sampling occurred in the Outlet Ambler River watershed.
Sampling did occurr in the Headwater Ambler River watershed nestled between those two
watersheds to the north. Though this watershed is not crossed by the proposed road corridor, its
waters are accessible to fish moving throughout all three watersheds. Previous AWC survey
work found Chum Salmon, Dolly Varden and undifferentiated whitefish at locations on the
Ambler River and its tributary, the Redstone River (Figures 4 and 8). No Pacific Salmon were
observed at survey reaches associated with this subbasin during 2012 surveys. However, Dolly
Varden were observed well upstream of crossing 0 on Ulaneak Creek (ULO1) in the Headwater
Ambler River watershed, an extension of the range recorded for Dolly Varden by the AFFI of 8
km (Table 3; Figure 5).

UPPER KOBUK RIVER

The Brooks East Corridor crosses 7 watersheds in the Upper Kobuk River subbasin; the

Kogoluktuk River, Outlet Mauneluk River, Selby River, Beaver Creek, Reed River, Kobuk
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Canyon-Kobuk River, and Headwaters Kobuk River watersheds (Figure 1). The proposed route
has 19 major stream crossings within this subbasin (crossings 3-21), 12 of which were
associated with nearby survey reaches (Table 1; Figure 2). Prior to the current survey, Chum
Salmon, Dolly Varden and undifferentiated whitefish had been documented downstream of the
proposed major road crossing on the mainstem of the Kogoluktuk River (crossing 4; AWC 331-
00-10490-2307). Chum Salmon and undifferentiated whitefish were documented downstream of
the proposed major crossing on the Mauneluk River (crossing 9; AWC 331-00-10490-2335).
Chum Salmon were found south of the Selby River (crossing 11; AWC 331-00-10490-2387) and
downstream of major crossings on Beaver Creek (crossing 13; AWC 331-00-10490-2437).
Chum, King and Pink Salmon as well as Dolly Varden, Sheefish and undifferentiated whitefish
have been documented on the mainstem Kobuk River (AWC 331-00-10490) (Figures 4 and 8).

During 2012 surveys, a total of 7 juvenile Chum Salmon were collected using electrofishing
techniques in 3 survey reaches (MN02, RD03, UN29) in an unnamed tributary to the Mauneluk
River as well as the Mauneluk River and the Reed River in the Upper Kobuk River subbasin. An
additional 4 adult Chum Salmon spawning areas were observed in 3 survey reaches (KBO1,
RDO04, UN30) in the Kobuk River, Reed River and an unnamed tributary to the Mauneluk River
(Plates 1-5) (Figure 4; Appendix C). In total, these observations fish add an additional 95 km of
stream habitat to the AWC (Table 3). Salmon occurred at survey reaches associated with 3

crossings in the Upper Kobuk River subbasin (crossings 9, 16 and 19).

Dolly Varden were observed in 12 survey reaches (UNO3, UN04, UNO5, UN0O6, UN10,
UNZ26, UN31, UN34, UN35, UN37, CNO1 and R101) associated with 6 proposed crossings (1, 5,
9, 11, 15 and S3) within the Upper Kobuk River subbasin (Table 1, Figure 5). The 68 Dolly
Varden captured in this subbasin averaged 111 mm (range 69-168 mm). All Dolly Varden were
caught with either minnow traps or electrofishing techniques. The majority of these fish (n = 47)
were caught in survey reaches associated with unnamed tributaries to the Mauneluk River
(Appendix C). These observations represent an additional 218.7 km of streams available to Dolly
Varden to be added to the AFFI (Table 3).
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KOYUKUK FLATS

The southern corridor option crosses only 1 watershed in the Koyukuk Flats subbasin, the
Hogatza Hills-River watershed. Previously, Chum, Coho and Chinook Salmon as well as
undifferentiated whitefish have been documented on the Hogatza River (AWC 334-40-11000-
2125-3355), a considerable distance downstream of the 2012 survey area and just upstream of
that point in an unnamed tributary (AWC 334-40-11000-2125-3355-4556). In 2012, adult
spawning Chum Salmon were observed just downstream of the proposed major crossing S6 at a
survey reach on the Hogatza River (HGO1) (Figure 4; Plate 6). This point represents an addition
of 27 km of salmon stream habitat to the AWC. No Dolly Varden were documented in the

Koyukuk Flats subbasin during 2012 surveys.

ALATNA RIVER

The proposed corridor route crosses 4 watersheds in the Alatna River subbasin (Helpmejack
Creek-Alatna River, Chebanika Creek-Alatna River, Tobuk Creek and Malamute Fork Alatna
River) with 10 major stream crossings (22-30 and S7) (Figure 1). Survey reaches were located on
streams associated with 3 major crossings in the Alatna River subbasin (S7, 24, 25) and included
HelpmeJack Creek and its unnamed tributaries as well as the Alatna River, Koyukuk River,
Malamute Fork Alatna River and Bedrock Creek (Figures 4 and 8). Chum and Chinook Salmon
were previously documented at the confluence of the Alatna River and the Malamute Fork of the
Alatna River (AWC 334-40-11000-2125-3661-4100) downstream of proposed crossing 24.
Chum and Chinook Salmon were also documented at the confluence of Mettenpherg Creek and
the Malamute Fork of the Alatna River (AWC Code 334-40-11000-2125-33661-5055) (Figures 4
and 8).

During 2012 surveys, juvenile Coho and Chum Salmon were captured using dipnets at a
survey reach (UN14) in an unnamed tributary to the Malamute Fork Alatna River upstream of
crossing 25 (Figure 4). These anadromous fish observations will add only a minor amount (>0.1
km) of stream habitat to the AWC but do serve to identify the outlet of this unnamed tributary as
a potential starting point for future surveys. Juvenile Coho and Chinook Salmon were captured
using electrofishers at survey reach TBOL, also upstream of crossing 25. An additional 1.8 km of

stream habitat will be added to the AWC for anadromous salmon. Juvenile Coho Salmon were
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collected in minnow traps on another unnamed tributary to the Malamute Fork Alatna River
associated with crossing 25 (UN15) adding another 0.15 km to the AWC (Table 3).

Chum and Chinook salmon spawning areas were visually observed from the air during
surveys of an unnamed tributary to the Alatna River (UN25a and UN25b) associated with
crossing 24 (Figure 4). The Chum Salmon spawning (UN25a) area was located less than 1 km
upstream of the confluence of the unnamed tributary with the mainstem Alatna River and
extended approximately 100 m upstream (Figure 4; Plates 7 and 8). The Chinook Salmon
spawning area was documented approximately 1.8 km upstream (UN25b) (Figure 4; Plates 9 and
10). In total, these two observations of salmon spawning will add another 53.7 km of stream
habitat to the AWC (Table 3; Figure 4).

Juvenile Dolly VVarden were collected with electrofishers and minnow traps in 2 survey
reaches upstream of the S7 crossing and which ultimately flow into the Alatna River. These
survey reaches were located in an unnamed tributary (UN16) to Helpmejack Creek as well as
Helpmejack Creek itself (HJO1). Together, these observations will add 41.5 km of stream habitat
to the AFFI for Dolly Varden (Table 3).

ALLAKAKET

The proposed route crosses two watersheds in the Allakaket subbasin (East Fork Henshaw
Creek and Hawzerah Creek-Koyukuk River watersheds) (Figure 1). The proposed corridor route
runs along the boundary between the northern portion of the Allakaket subbasin and the southern
portion of the Upper Koyukuk River subbasin, occasionally reentering the Allakaket subbasin in
the Hawzerah Creek-Koyukuk River watershed. However, no major stream crossings were
identified on the Allakaket subbasin for the proposed corridor and thus only limited sampling
occured in the subbasin (Table 1; Figure 1). Chum Salmon have previously been documented in
East Fork Henshaw Creek (AWC 334-40-11000-2125-3701-4080) and Chum, Coho, Chinook
and Sockeye Salmon as well as Sheefish and undifferentiated whitefish have been observed
within the mainstem Koyukuk River in the Hawzerah Creek-Koyukuk River watershed (Figures
4 and 8). No Pacific Salmon or Dolly VVarden were captured during limited 2012 sampling at the
single survey reach (SZ01) in the East Fork Henshaw Creek watershed in East Fork Sozhekla
Creek (Table 1; Appendix C).
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UPPER KOYUKUK RIVER

The proposed route follows the southern boundary of the Upper Koyukuk River subbasin.
Three major stream crossings were identified in the Upper Koyukuk River subbasin (32-34)
(Figures 1 and 2). Although it crosses 3 watersheds, proposed major stream crossings only occur
in 2, the Malemute Fork John River watershed and Timber Creek John River watershed. Minnow
trapping and dipnetting were conducted at just one survey reach (UN17) and yielded juvenile
Coho Salmon (Figure 4; Appendix C). The proposed major crossings of the Koyukuk River (33)
and a side channel of the Koyukuk River (34) are the largest proposed crossings in the subbasin.
Sampling reaches were not established in relation to these major crossings because anadromous
fish presence had been previously documented upstream of each crossing on the Koyukuk River

and most of its major tributaries (Figures 4 and 8).

SOUTH FORK KOYUKUK RIVER

At the east end of the Brooks East Corridor, the proposed road corridor enters the South
Fork Koyukuk River subbasin, traversing portions of 3 different watersheds (Lower South Fork
Koyukuk River, Middle South Fork Koyukuk River, and Jim River watersheds). The eastern
terminus of the proposed corridor at the Dalton Highway lies just inside a fourth watershed,
Prospect Creek. Five major stream crossings were identified in the South Fork Koyukuk River
subbasin (35-39) and 4 crossings were associated with nearby survey reaches (survey reaches
were not established near crossing 37 because AWC records document anadromous fish presence
upstream at numerous locations. Prior to the current survey, the presence of anadromous salmon
was documented upstream of proposed major stream crossing 39 on the mainstem of the Jim
River (AWC 334-40-11000-2125-3740-4080). A total of 11 juvenile Coho Salmon and 1
juvenile Chinook Salmon were captured using electrofisers at 2 survey reaches (UN19 and
UNZ24) on unnamed tributaries of the Jim River. Both survey reaches were upstream of locations
previously recorded, adding 0.12 km to the AWC. No Dolly Varden were observed in this

subbasin.
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SUMMARY

Field surveys documenting the distribution of anadromous fish species within the Brooks
East Corridor survey area has been limited to date. Stream surveys documented in this report
represent only a small portion of available waters in the project area, but illustrate an efficient,
practical method for sampling many waterbodies in a short period of time todocument
anadromous fish bearing waters in large and remote areas of Alaska. These methods, largely
developed by the Alaska Department of Fish and Game, have played an important role in

managing fishery resources in Alaska.

Anadromous Pacific Salmon species were observed in 15 of the 65 survey reaches (23%)
and 9 of 17 watersheds surveyed (53%) within the survey area, adding 178 km of stream stream
habitat to the AWC (Table 3; Figure 8). These segments provide spawning, rearing, and/or
migration habitats for anadromous salmon. Spawning areas were documented in 3 subbasins
(Upper Kobuk River, Alatna River, and Koyukuk Flats subbasins) on unnamed tributaries to the
Alatna River and the Mauneluk River and mainstem Reed River, Kobuk River, and Hogatza
River. Spawing chum salmon occurred in all of these sites, while spawning Chinook salmon
were observed only in an unnamed tributary to the Alatna River. Juvenile salmon were
documented in the Mauneluk River and tributaries, the Reed River, unnamed tributaries to the
Malamute Fork of the Alatna River the Koyukuk River, Tobuk Creek and unnamed tributaries to
the Jim River. Dolly Varden occurred in 15 of the 65 survey reaches (23%), adding 268 km of
stream to the AFFI. Dolly Varden were observed only in the Middle Kobuk River, Upper Kobuk

River, and Alatna River subbasins.
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Table 1. Waterbodies in 7 subbasins and 19 watersheds crossed by the proposed Brooks East Corridor, Alaska, and the presence or absence of fish species observed during summer 2012 sampling. Each survey reach is
associated with a nearby stream crossing number along the proposed access corridor (see Figures 2 and 3).
SUBBASIN
Dolly
Watershed Waterbody Tributary to Survey Reach  Crossing Number Date Latitude Longitude Pacific Salmon Varden Other Fish
ALATNA RIVER
Helpmejack Creek-Alatna River Helpmejack Creek Alatna River HJO1 S7 7/16/2012 67.05835 -153.79528 No Yes No
Helpmejack Creek-Alatna River Helpmejack Creek Alatna River HJ02 S7 7/16/2012 67.04015 -153.66203 No No GRAY
Helpmejack Creek-Alatna River Unnamed trib Helpmejack Creek UN16 S7 7/16/2012 67.04146 -153.66153 No Yes SLSC
Helpmejack Creek-Alatna River Alatna River Koyukuk River ALO1 24 7/23/2012 67.18136 -153.48386 No No SLSC
Helpmejack Creek-Alatna River Unnamed trib Alatna River UN25a 24 7/23/2012 67.22524 -153.55644 CHUM No No
Helpmejack Creek-Alatna River Unnamed trib Alatna River UNZ25b 24 7/23/2012 67.22868 -153.59320 KING No No
Malamute Fork Alatna River Unnamed trib Malamute Fork Alatna River UN13 25 7/16/2012 67.06966 -153.11984 No No SLSC
Malamute Fork Alatna River Unnamed trib Malamute Fork Alatna River UN14 25 7/16/2012 67.11074 -152.93070 COHO, CHUM No No
Malamute Fork Alatna River Unnamed trib Malamute Fork Alatna River UN15 25 7/16/2012 67.10036 -152.74847 COHO No No
Malamute Fork Alatna River Bedrock Creek Malamute Fork Alatna River BDO01 25 7/17/2012 67.09796 -152.60043 No No No
Malamute Fork Alatna River Unnamed trib Bedrock Creek UN18 25 7/17/2012 67.09319 -152.72504 No No No
Tobuk Creek Tobuk Creek Malamute Fork Alatna River TBO01 25 7/16/2012 67.07944 -153.18635 COHO, KING No No
ALLAKAKET
East Fork Henshaw Creek East Fork Sozhekla Creek Sozhekla Creek SZ01 31 7/17/2012 67.03600 -152.41211 No No GRAY
UPPER KOYUKUK RIVER
Malamute Fork John River Unnamed trib Malamute Fork John River UN17 32 7/17/2012 67.04867 -152.12669 COHO No No
SOUTH FORK KOYUKUK RIVER
Jim River Unnamed trib Jim River UN19 38 7/20/2012 66.78889 -150.85132 COHO, KING No SLSC, GRAY
Jim River Unnamed trib Jim River UN24 39 7/23/2012 66.83560 -150.64531 COHO No SLSC
Lower South Fork Koyukuk River Unnamed trib South Fork Koyukuk River UN20 35 7/20/2012 66.67128 -151.48851 No No SLSC
Middle South Fork Koyukuk River Unnamed trib South Fork Koyukuk River UN21 36 7/20/2012 66.82559 -151.17087 No No SLSC, GRAY
KOYUKUK FLATS
Headwaters Hogatza River Hogatza River Koyukuk River HGO01 S6 7/21/2012 66.82131 -153.99037 CHUM No SLSC
Headwaters Hogatza River Unnamed trib Hogatza River UN22 S6 7/21/2012 66.86933 -154.04053 No No SLSC, BURB
Headwaters Hogatza River Unnamed trib Hogatza River UN23 S5 7/21/2012 66.85331 -154.29780 No No GRAY
UPPER KOBUK RIVER
Outlet Mauneluk River Unnamed trib Mauneluk River UNO03 9 7/13/2012 67.04256 -156.13206 No Yes SLSC
Outlet Mauneluk River Unnamed trib Mauneluk River UNO04 9 7/14/2012 67.12383 -156.00801 No Yes No
Outlet Mauneluk River Unnamed trib Mauneluk River UNO05 9 7/14/2012 67.05437 -155.81388 No Yes No
Outlet Mauneluk River Unnamed trib Mauneluk River UNO06 9 7/14/2012 67.02217 -155.84178 No Yes No
Outlet Mauneluk River Mauneluk River Kobuk River MNO02 9 7/25/2012 67.00295 -156.09182 CHUM No SLSC
Outlet Mauneluk River Unnamed trib Mauneluk River UN29 9 7/25/2012 67.02696 -156.04826 CHUM No SLSC, PIKE
Outlet Mauneluk River Unnamed trib Mauneluk River UN30 9 7/25/2012 67.03453 -156.03934 CHUM No GRAY
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Table 1. Continued.

SUBBASIN
Dolly
Watershed Waterbody Tributary to Survey Reach  Crossing Number Date Latitude Longitude Pacific Salmon Varden Other Fish

Beaver Creek Beaver Creek Kobuk River BVO01 13 7/15/2012 67.07523 -155.27667 No No SLSC, GRAY
Beaver Creek Unnamed trib Beaver Creek UNO8 15 7/15/2012 67.00270 -155.00900 No No No
Beaver Creek Unnamed trib Beaver Creek UN10 11 7/15/2012 67.01060 -155.08077 No Yes No
Beaver Creek Unnamed trib Beaver Creek UN12 13 7/15/2012 67.07503 -155.27765 No No No
Beaver Creek Unnamed trib Beaver Creek UN26 15 7/24/2012 66.98333 -155.02530 No Yes SLSC
Beaver Creek Unnamed trib Beaver Creek UN27 13 7/24/2012 67.12892 -155.19577 No No SLSC, BURB
Beaver Creek Unnamed trib Beaver Creek UN28 13 7/24/2012 67.12244 -155.21069 No No SLSC
Headwaters Kobuk River Unnamed trib Kichaiakalea Creek UN33 S3 9/4/2012 67.05337 -154.14697 No No SLSC
Headwaters Kobuk River Unnamed trib Kichaiakalea Creek UN37 S3 9/7/2012 67.02964 -154.01124 No Yes SLSC
Headwaters Kobuk River Unnamed trib Mauneluk River UNO7 9 7/14/2012 67.11058 -155.63781 No No SLSC, GRAY
Headwaters Kobuk River Mauneluk River Kobuk River MNO1 9 7/14/2012 67.11119 -155.63925 No No No
Headwaters Kobuk River Unnamed trib Mauneluk River UN31 9 7/26/2012 67.12433 -155.63481 No Yes SLSC
Kobuk Canyon-Kobuk River Kobuk River None KB01 S3 9/4/2012 67.02165 -154.35763 CHUM No SLSC
Kobuk Canyon-Kobuk River Unnamed trib Kobuk River UN32 S3 9/4/2012 66.89105 -154.47314 No No SLSC
Kobuk Canyon-Kobuk River Unnamed trib Kobuk River UN34 S3 9/4/2012 67.01901 -154.44464 No Yes No
Kobuk Canyon-Kobuk River Unnamed trib Kobuk River UN35 S3 9/4/2012 67.00066 -154.55439 No Yes SLSC
Kobuk Canyon-Kobuk River Unnamed trib Kobuk River UN36 S3 9/5/2012 66.91783 -154.48701 No No No
Kobuk Canyon-Kobuk River Unnamed trib Kobuk River UN38 S3 9/7/2012 66.99846 -154.54691 No No SLSC, GRAY
Kogoluktuk River Canyon Creek Kogoluktuk River CNO1 5 7/13/2012 67.02888 -156.66255 No Yes SLSC
Kogoluktuk River Unnamed trib Kogoluktuk River UNO1 4 7/13/2012 67.01672 -156.44185 No No No
Kogoluktuk River Unnamed trib Kogoluktuk River UNO02 4 7/13/2012 67.01543 -156.43502 No No SLSC, GRAY
Kogoluktuk River Riley Creek Kogoluktuk River R101 1 7/13/2012 67.05552 -156.70256 No Yes No
Kogoluktuk River Kogoluktuk River Kobuk River KGO01 4 7/26/2012 67.09536 -156.40128 No No SLSC, GRAY
Kogoluktuk River Kogoluktuk River Kobuk River KG02 6 7/26/2012 67.01372 -156.68225 No No SLSC, GRAY
Reed River Unnamed trib Reed River UNO09 16 7/15/2012 67.19412 -154.88269 No No SLSC
Reed River Reed River Kobuk River RDO1 16 7/15/2012 67.19318 -154.88084 No No No
Reed River Reed River Kobuk River RDO02 16 7/21/2012 67.06531 -154.81343 No No SLSC, GRAY

SLSC, GRAY,
Reed River Reed River Kobuk River RDO3 S2 7/21/2012 66.96365 -154.81606 CHUM No BURB
Reed River Reed River Kobuk River RD04 S4 9/4/2012 66.88630 -154.83643 CHUM No No
Selby River Unnamed trib Narvak Lake UN11 9 7/15/2012 66.99952 -155.61014 No No No

MIDDLE KOBUK RIVER

Headwater Ambler River Ulaneak Creek Ambler River uL01 0 7/13/2012 67.39883 -156.81866 No Yes SLSC
Shungnak River Ruby Creek Shungnak River RUO1 1 7/13/2012 67.09978 -156.92219 No No SLSC, GRAY
Shungnak River Ruby Creek Shungnak River RU02 1 7/14/2012 67.11267 -156.91756 No No SLSC, GRAY
Shungnak River Shungnak River Kobuk River SHO1 1 7/14/2012 67.11272 -156.91808 No No SLSC
Shungnak River Shungnak River Kobuk River SHO02 1 7/21/2012 67.11806 -156.83575 No No SLSC, GRAY
Shungnak River Shungnak River Kobuk River SHO03 1 7/21/2012 67.08774 -157.14510 No No SLSC
Shungnak River Shungnak River Kobuk River SHO04 1 7/21/2012 66.98033 -157.30708 No No SLSC, GRAY

SLSC = Slimy Sculpin

ABR, Inc.

GRAY = Arctic Grayling

BURB = Burbot

PIKE = Northern Pike

CHUM = Chum Salmon
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KING = Chinook Salmon

COHO = Coho Salmon
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Table 2. Number of reaches (and percent of total reaches overall and by month) in which each of 8 species of fish were observed in
the Brooks East Corridor survey area, Alaska, July and September.

Life # of Survey % of Survey  # of Individuals Observed®
History Reaches Reaches
Common Name  Scientific Name Stage Observed Observed July September
Chum Salmon Oncorhynchus keta Juvenile 4 6% 9 (1.3%) -
Adult 5 8% 4° 3
Coho Salmon Oncorhynchus kisutch Juvenile 6 9% 19 (2.8%) -
Chinook Salmon  Oncorhynchus tshawytscha Juvenile 2 3% 2 (0.3%) -
Adult 1 2% 1° -
Dolly Varden Salvelinus malma Any 15 23% 73 (10.7%) 7 (25.9%)
Arctic Grayling ~ Thymallus arcticus Any 19 29% 46 (6.8%) 3(11.1%)
Northern Pike Esox lucius Any 1 2% 2 (0.3%) -
Burbot Lota lota Any 3 5% 4 (0.6%) -
Slimy Sculpin Cottus cognatus Any 38 58% 525 (77.2%) 17 (63.0%)

% Value in parentheses represents percentage of total visually observed or captured fish of all species, exluding adult salmon.
® Represents the number of observations of groups of prespawning, spawning or post-spawning adults and is therefore not calculated as a percentage
of total observed organisms.
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Table 3. Survey reaches and the corresponding length of stream or river to be nominated for inclusion in the AWC/AFFI (based on
GIS analysis) in the Brooks East Corridor survey area, Alaska.

Kilometers to

Survey Nearest be added to
Reach Waterbody Tributary to Crossing Species Life History Stage AWC/AFFI
TBO01 Tobuk Creek Malamute Fork Alatna River 25 Coho, Chinook Salmon rearing, rearing 1.84
UN25a Unnamed tributary Alatna River 24 Chum Salmon spawning 51.82
UN25b Unnamed tributary Alatna River 24 Chinook Salmon spawning 1.84
RD04 Reed River Kobuk River S4 Chum Salmon spawning 17.46
RDO03 Reed River Kobuk River S2 Chum Salmon rearing 12.82
HGO01 Hogatza River Koyukuk River S6 Chum Salmon spawning 26.99
UN29 Unnamed tributary Mauneluk River 9 Chum Salmon rearing 4.42
UN30 Unnamed tributary Mauneluk River 9 Chum Salmon spawning 1.11
MNO2 Mauneluk River Kobuk River 9 Chum Salmon rearing 10.47
KB01 Kobuk River None S3 Chum Salmon spawning 48.83
CNO1 Canyon Creek Kogoluktuk River 5 Dolly Varden rearing 7.35
UNO3 Unnamed tributary Mauneluk River 9 Dolly Varden rearing 10.67
UNO04 Unnamed tributary Mauneluk River 9 Dolly Varden rearing 12.48
UNO06 Unnamed tributary Mauneluk River 9 Dolly Varden rearing 19.81
UNO5 Unnamed tributary Mauneluk River 9 Dolly Varden rearing 3.71
UN31 Unnamed tributary Mauneluk River 9 Dolly Varden rearing 30.28
UN35 Unnamed tributary Kobuk River S3 Dolly Varden rearing 22.74
UN34 Unnamed tributary Kobuk River S3 Dolly Varden rearing 18.50
UN37 Unnamed tributary Kichaiakalea Creek S3 Dolly Varden rearing 29.87
UN38 Unnamed tributary Kobuk River S3 0.00
uULO01 Ulaneak Creek Ambler River 0 Dolly Varden rearing 8.01
UN15 Unnamed tributary Malamute Fork Alatna River 25 Coho Salmon rearing 0.15
RI101 Riley Creek Kogoluktuk River 1 Dolly Varden rearing 6.64
UN10 Unnamed tributary Beaver Creek 11 Dolly Varden rearing 11.03
UN26 Unnamed tributary Beaver Creek 15 Dolly Varden rearing 45.57
HJO1 Helpmejack Creek Alatna River S7 Dolly Varden rearing 1241
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Table 3. Continued.

Kilometersto
Survey Nearest be added to
Reach Waterbody Tributary to Crossing Species Life History Stage AWC/AFFI
UN16 Unnamed tributary Helpmejack Creek S7 Dolly Varden rearing 29.12
UN19 Unnamed tributary Jim River 38 Coho, Chinook Salmon rearing, rearing 0.11
UN24 Unnamed tributary Jim River 39 Coho Salmon rearing 0.01
UN14 Unnamed tributary Malamute Fork Alatna River 25 Coho, Chum salmon rearing, rearing 0.1
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Figure 1. Subbasins and watersheds traversed by the proposed Brooks East Corridor, including the northern and southern options.
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Figure 2. Major river and stream crossing locations identified in the Brooks East Corridor, including the northern and southern
options.
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Figure 3. Survey reach locations in the Brooks East Corridor in July and September 2012.
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Figure 4. Survey reaches in the Brooks East Corridor where Pacific Salmon (Oncorhynchus spp.) were observed in July and
September 2012.

ABR, Inc. 23 Brooks East Corridor, Anadromous Fish Survey



Figure 5. Survey reaches in the Brooks East Corridor where Dolly Varden (Salvelinus malma) were observed in July and September
2012.
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Figure 6. Survey reaches in the Brooks East Corridor where Burbot (Lota lota), Northern Pike (Esox lucius) and Slimy Sculpin
(Cottus cognatus) were observed in July and September 2012.
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Figure 7. Survey reaches in the Brooks East Corridor where Arctic grayling (Thymallus arcticus) were observed in July and
September 2012.
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Figure 8. Survey reaches in the Brooks East Corridor where Dolly Varden and anadromous Pacific salmon were observed in July and September 2012 along with the relative location of salmon- and Dolly Varden-bearing reaches previously included in the ADFG Anadromous Waters Catalog.
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PLATES

Plate 1. Aerial view of the chum salmon spawning area Plate 2. Unidentified salmon carcass observed on a
documented within an unnamed tributary to the gravel point bar on Beaver Creek, Alaska, September
Mauneluk River, Alaska, July 2012. 2012.

Plate 3. Chum salmon spawning area documented within ~ Plate 4. Chum salmon within the Reed River spawning
the Reed River, Alaska, July 2012. area, Alaska, September 2012.

Plate 5. Female chum salmon carcass observed near a Plate 6. Chum salmon spawning area documented within
spawning area in the Kobuk River, Alaska, September the Hogatza River, Alaska, July 2012.
2012.
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Plate 7. Aerial view of the chum salmon spawning area Plate 8. Chum salmon within the spawning area

documented within an unnamed tributary to the Alatna documented within an unnamed tributary to the Alatna
River, Alaska, July 2012. River, Alaska, September 2012.

Plate 9. Aerial view of the Chinook salmon spawning Plate 10.Chinook salmon within the spawning area
area documented within an unnamed tributary to the documented within an unnamed tributary to the Alatna
Alatna River, Alaska, July 2012. River, Alaska, September 2012.
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Appendix A. Field maps of the Brooks East Corridor route provided by DOWL HKM and used
to locate and identify river crossings and sample reaches for the proposed Brooks
Range East corridor, Alaska, 2012.
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Appendix B. Water chemistry and physical habitat data from survey reaches associated with
river and stream crossings in the proposed Brooks East Corridor, Alaska, 2012,
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Appendix B. Water chemistry and physical habitat data from survey reaches associated with river and stream crossings in the proposed Brooks East Corridor, Alaska, 2012.

ecific
Survey Nearest Wetted Bankful Gradient Dominant Temperature Conductivity Co?]%uctance
Reach Crossing® Waterbody Tributary to Latitude®N  Longitude °W Date Width (m)  Width (m) (%) Substrate” °C DO (%) DO(mg/L)  (uSlem™) (uSlem™) pH
ALO1 24 Alatna River Koyukuk River 67.18136 -153.48386 7/23/2012 11.8 17.2 0.02 CB 9.5 109.2 12.25 115.6 164.2 nm
BDO1 25 Bedrock Creek Malamute Fork Alatna River 67.09796 -152.60043 6/11/2012 55 55 2.00 GC 8.0 93.8 10.75 105.3 155.7 6.77
BDO1 25 Bedrock Creek Malamute Fork Alatha River 67.09796 -152.60043 7/17/2012 48 6.3 125 GC 10.6 nm nm 204.9 2824 nm
Bv01 13 Beaver Creek Kobuk River 67.07523 -155.27667 7/15/2012 23.8 339 0.01 SA 10.3 51.9 5.76 138.2 191.9 nm
CNO1 5 Canyon Creek Kogoluktuk River 67.02889 -156.66256 6/8/2012 34 3.6 2.00 GC 7.3 106.7 12.52 136.8 206.4 751
CNO1 5 Canyon Creek Kogoluktuk River 67.02888 -156.66255 7/13/2012 34 3.6 1.50 nm 6.8 100.7 12.39 156.5 240.5 nm
HGO1 S6 Hogatza River Koyukuk 66.82131 -153.99037 7/21/2012 15.7 15.8 150 CB 85 101.9 11.89 710 103.4 nm
HJ01 S7 Helpmejack Creek Alatna River 67.05835 -153.79528 6/9/2012 16.3 181 2.00 CB 6.9 105.3 12.05 93.2 143.3 7.40
HJ01 S7 Helpmejack Creek Alatna River 67.05835 -153.79528 7/16/2012 16.3 181 4.50 CB 8.1 919 10.87 157.9 2334 nm
HJ02 S7 Helpmejack Creek Alatna River 67.04015 -153.66203 6/9/2012 nm nm nm nm 7.9 97.7 10.49 1215 178.8 7.18
HJ02 S7 Helpmejack Creek Alatna River 67.04015 -153.66203 7/16/2012 15.2 314 0.01 CB 12.0 92.4 9.96 165.5 2204 nm
KBO01 S3 Kobuk River None 67.02165 -154.35763 9/4/2012 16.0 17.0 1.00 GC 101 104.1 11.68 112.9 158.1 nm
KG01 4 Kogoluktuk River Kobuk River 67.09536 -156.40128 7/26/2012 20.0 20+ 0.50 CB 10.0 109.2 12.28 185.9 260.7 nm
KG02 6 Kogoluktuk River Kobuk River 67.01372 -156.68225 7/26/2012 20.0 20+ 0.50 SA 12.2 105.3 11.26 75.7 99.9 nm
MNO1 9 Mauneluk River Kobuk River 67.11119 -155.63925 7/14/2012 nm nm nm nm 11.9 106.8 11.24 160.4 213.7 nm
MNO2 9 Mauneluk River Kobuk River 67.00295 -156.09182 7/25/2012 121 20.3 0.00 SA 45 97.1 12.49 69.9 115.2 nm
RDO1 16 Reed River Kobuk River 67.19412 -154.88269 6/10/2012 58 133 2.00 GC 6.4 99.5 12.07 96.5 157.0 6.93
RDO1 16 Reed River Kobuk River 66.96365 -154.81606 6/10/2012 nm nm nm nm 5.7 99.1 12.21 334 52.5 6.35
RDO1 16 Reed River Kobuk River 67.19318 -154.88084 7/15/2012 nm nm nm nm 10.7 92.6 10.81 63.9 88.0 nm
RDO1 16 Reed River Kobuk River 66.96365 -154.81606 7/21/2012 20.0 20.0 125 CB 13.2 109.3 1141 103.9 133.9 nm
RD02 16 Reed River Kobuk River 67.06531 -154.81343 7/21/2012 20.0 20.0 0.50 CB 13.2 108.4 11.37 99.8 129.0 nm
RI01 1 Riley Creek Kogoluktuk River 67.05552 -156.70256 6/8/2012 8.0 8.0 2.00 CB 7.0 104.5 12.12 122.3 184.8 7.62
RI01 1 Riley Creek Kogoluktuk River 67.05552 -156.70256 7/13/2012 8.0 8.0 1.50 CB 6.0 105.7 12.94 138.5 218.0 nm
RUO1 1 Ruby Creek Shungnak River 67.09978 -156.92219 6/8/2012 7.3 11.9 2.00 GC 10.6 100.3 10.47 167.3 2355 7.48
RUO1 1 Ruby Creek Shungnak River 67.09978 -156.92219 7/13/2012 7.3 11.9 125 GC 12.6 93.3 9.91 205.9 269.8 nm
RUO2 1 Ruby Creek Shungnak River 67.11267 -156.91756 7/14/2012 1.7 7.7 0.01 GF 135 101.5 10.56 208.0 266.2 nm
SHO1 1 Shungnak River Kobuk River 67.11272 -156.91808 7/14/2012 30.0 30.0 0.01 nm 13.6 96.8 9.95 148.2 188.9 nm
SHO2 1 Shungnak River Kobuk River 67.11806 -156.83575 7/21/2012 235 39.1 0.50 SA 13.6 110.0 11.42 125.2 160.0 nm
SHO3 1 Shungnak River Kobuk River 67.08774 -157.14510 7/21/2012 219 29.2 0.50 GC 15.0 110.4 11.13 134.9 166.8 nm
SHO4 1 Shungnak River Kobuk River 66.98033 -157.30708 7/21/2012 324 511 150 CB 15.2 106.7 10.70 144.0 177.4 nm
Sz01 31 East Fork Sozhekla Creek Sozhekla Creek 67.03600 -152.41211 6/11/2012 2.6 4.6 2.00 GC 114 90.3 8.52 452 61.3 6.76
SZ01 31 East Fork Sozhekla Creek Sozhekla Creek 67.03600 -152.41211 7/17/2012 2.6 4.6 0.50 GC 125 nm nm 25.7 334 nm
TBO1 25 Tobuk Creek Malamute Fork Alatna River 67.07949 -153.18606 6/10/2012 18.2 18.2 2.00 CB 58 94.0 11.42 173.3 2735 7.88
TBO1 25 Tobuk Creek Malamute Fork Alatna River 67.07944 -153.18635 7/16/2012 18.2 18.2 125 CB 17.0 95.5 9.23 255.6 301.9 nm
uLo1 0 Ulaneak Creek Ambler River 67.39883 -156.81866 6/8/2012 175 20.0 2.00 CB 10.0 100.0 11.05 127.7 1775 7.69
uLo1 0 Ulaneak Creek Ambler River 67.39883 -156.81866 7/13/2012 175 20.0 2.00 CB 10.1 98.2 11.03 207.5 288.6 nm
UNO1 4 Unnamed trib Kogoluktuk River 67.01671 -156.44184 6/8/2012 31 33 2.00 GF 175 91.6 8.56 329 357 6.55
UNO1 4 Unnamed trib Kogoluktuk River 67.01672 -156.44185 7/13/2012 31 33 0.01 GF 138 85.9 8.95 61.5 78.2 nm
UNO2 4 Unnamed trib Kogoluktuk River 67.01543 -156.43502 6/8/2012 4.7 49 2.00 GF 6.1 99.3 12.10 16.0 24.7 6.62
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Specific

Survey Nearest Wetted Bankful Gradient Dominant Temperature Conductivity Conductance
Reach  Crossing® Waterbody Tributary to Latitude°N  Longitude °W Date Width (m) ~ Width (m) (%) Substrate” oC DO(%) DO(mgL) (uSlem™) (uSlem™) pH
UNO2 4 Unnamed trib Kogoluktuk River 67.01543 -156.43502 7/13/2012 4.7 49 0.01 GF 6.5 97.4 11.78 36.2 56.1 nm
UNO3 9 Unnamed trib Mauneluk River 67.04256 -156.13206 7/13/2012 16.3 16.3 0.02 CB 135 97.6 10.12 115.7 148.6 nm
UNO4 9 Unnamed trib Mauneluk River 67.12383 -156.00801 6/9/2012 23.2 235 2.00 CB 6.1 98.8 12.03 80.6 128.5 7.36
UNO4 9 Unnamed trib Mauneluk River 67.12383 -156.00801 7/14/2012 19.8 235 1.25 CB 11.2 103.2 11.25 152.3 206.9 nm
UNO5 9 Unnamed trib Mauneluk River 67.05437 -155.81388 6/9/2012 7.8 10.7 2.00 GC 5.6 108.4 13.17 64.4 101.8 6.93
UNO05 9 Unnamed trib Mauneluk River 67.05437 -155.81388 7/14/2012 7.8 10.7 1.25 GC 9.1 108.9 12.21 105.4 151.7 nm
UNO06 9 Unnamed trib Mauneluk River 67.02217 -155.84178 6/12/2012 7.8 16.6 2.00 GC 6.0 99.1 12.18 50.6 79.5 6.11
UNO06 9 Unnamed trib Mauneluk River 67.02217 -155.84178 7/14/2012 75 14.2 0.02 CB 10.3 109.4 12.09 86.7 1211 nm
UNO7 9 Unnamed trib Mauneluk River 67.11058 - 155. 63781 6/9/2012 115 11.7 2.00 GC 5.6 110.0 13.28 114.3 180.4 6.76
UNO7 9 Unnamed trib Mauneluk River 67.11058 -155.63781 7/14/2012 6.1 7.3 0.02 CB 8.9 100.7 11.63 190.4 276.8 nm
UNO08 15 Unnamed trib Beaver Creek 67.00270 -155.00900 7/15/2012 5.8 7.3 1.50 CB 9.1 94.0 10.79 814 116.6 nm
UNO09 16 Unnamed trib Reed River 67.19412 -154.88269 7/15/2012 5.8 133 125 GC 9.4 95.1 11.12 136.1 194.0 nm
UN10 11 Unnamed trib Beaver Creek 67.01060 -155.08077 6/9/2012 47 47 2.00 CB 6.3 107.2 12.55 87.9 133.0 6.93
UN10 11 Unnamed trib Beaver Creek 67.01060 -155.08077 7/15/2012 47 7.7 0.01 CB 9.7 63.1 7.07 126.7 178.9 nm
UN11 9 Unnamed trib Narvak Lake 66.99952 -155.61014 6/9/2012 54 5.6 2.00 GC 6.3 98.8 11.97 284.6 442.7 7.29
UN11 9 Unnamed trib Narvak Lake 66.99952 -155.61014 7/15/2012 38 5.1 0.01 GC 6.0 104.6 12.79 323.3 508.0 nm
UN12 13 Unnamed trib Beaver Creek 67.07488 -155.28398 6/9/2012 7.0 7.0 2.00 GC 4.3 101.4 12.91 60.7 97.2 6.86
UN12 13 Unnamed trib Beaver Creek 67.07503 -155.27765 7/15/2012 5.8 6.8 0.01 GC 9.6 65.2 7.38 106.3 151.2 nm
UN13 25 Unnamed trib Malamute Fork Alatna River 67.06966 -153.11984 6/10/2012 10.2 10.2 2.00 CB 9.2 99.4 11.11 114.4 164.5 7.45
UN13 25 Unnamed trib Malamute Fork Alatna River 67.06966 -153.11984 7/16/2012 10.2 10.2 150 CB 124 93.0 9.86 202.0 265.7 nm
UN14 25 Unnamed trib Malamute Fork Alatna River 67.11074 -152.93070 6/10/2012 3.0 31 2.00 GC 7.9 90.3 10.40 835 1245 6.31
UN14 25 Unnamed trib Malamute Fork Alatna River 67.11074 -152.93070 6/10/2012 nm nm nm nm 9.9 100.5 11.04 139.2 195.7 7.57
UN14 25 Unnamed trib Malamute Fork Alatna River 67.11074 -152.93070 7/16/2012 3.0 3.0 0.50 GC 9.6 nm nm 1794 254.5 nm
UN15 25 Unnamed trib Malamute Fork Alatna River 67.10036 -152.74847 6/10/2012 39 39 2.00 CB 11.8 97.6 10.21 88.1 118.0 6.85
UN15 25 Unnamed trib Malamute Fork Alatna River 67.10036 -152.74847 7/16/2012 3.7 4.6 0-1% CB 12.6 nm nm 108.6 142.0 nm
UN16 S7 Unnamed trib Helpmejack Creek 67.04146 -153.66153 6/9/2012 6.1 75 2.00 CB 7.3 96.5 11.22 121.7 182.0 7.70
UN16 S7 Unnamed trib Helpmejack Creek 67.04146 -153.66153 7/16/2012 6.1 75 0.02 CB 8.4 96.0 11.20 141.0 208.7 nm
UN17 32 Unnamed trib Malamute Fork John River 67.04867 -152.12670 6/11/2012 9.3 85 2.00 GC 9.0 921 10.27 36.2 52.1 6.41
UN17 32 Unnamed trib Malamute Fork John River 67.04867 -152.12669 7/17/2012 7.1 7.2 0.50 GC 11.3 nm nm 128.9 1745 nm
UN18 25 Unnamed trib Bedrock Creek 67.09319 -152.72504 6/10/2012 12.8 13.0 2.00 CB 120 94.5 9.91 64.5 85.7 7.05
UN18 25 Unnamed trib Bedrock Creek 67.09319 -152.72504 7/17/2012 12.8 13.0 1.50 CB 134 nm nm 118.3 151.9 nm
UN19 38 Unnamed trib Jm River 66.78889 -150.85132 6/11/2012 41 4.3 2.00 GC 9.2 97.6 10.87 10.6 15.3 5.44
UN19 38 Unnamed trib Jm River 66.78889 -150.85132 7/20/2012 3.2 4.3 1.00 GC 11.0 80.8 8.90 16.7 22.8 nm
UN20 35 Unnamed trib South Fork Koyukuk River 66.67128 -151.48851 7/20/2012 23.3 255 0.50 GC 134 78.3 8.16 140.0 179.8 nm
UN21 36 Unnamed trib South Fork Koyukuk River 66.82559 -151.17087 7/20/2012 3.6 5.0 0.50 GC 8.3 82.5 9.71 1255 184.2 nm
UN22 S6 Unnamed trib Hogatza River 66.86933 -154.04053 6/9/2012 8.8 164 2.00 GC 8.7 101.1 11.35 51.0 74.7 6.95
UN22 S6 Unnamed trib Hogatza River 66.86933 -154.04053 7/21/2012 59 16.4 1.25 GC 8.1 82.1 9.79 69.7 104.5 nm
UN23 S5 Unnamed trib Hogatza River 66.85331 -154.29780 6/9/2012 3.0 41 2.00 GC 134 85.7 8.62 94.1 1222 6.82
UN23 S5 Unnamed trib Hogatza River 66.85331 -154.29780 7/21/2012 3.2 35 0.50 nm 105 96.7 10.72 111.1 153.8 nm
UN24 39 Unnamed trib Jim River 66.83560 -150.64531 7/23/2012 8.2 8.8 0.50 CB 129 96.2 10.19 63.1 82.0 nm
UN25a 24 Unnamed trib Alatna River 67.22524 -153.55644 7/23/2012 225 225 0.01 CB 10.2 105.3 11.81 176.8 246.4 nm
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Specific

Survey Nearest Wetted Bankful Gradient Dominant Temperature Conductivity =~ Conductance
Reach  Crossing® Waterbody Tributary to Latitude°N  Longitude °W Date Width (m) ~ Width (m) (%) Substrate” oC DO(%) DO(mgL) (uSlem™) (uSlem™) pH
UN26 15 Unnamed trib Beaver Creek 66.98333 -155.02530 712412012 5.8 7.6 nm GC 7.6 103.5 12.34 83.1 124.3 nm
UN27 13 Unnamed trib Beaver Creek 67.12892 -155.19577 712412012 7.2 8.0 0.50 GC 7.8 106.7 12.65 162.1 241.6 nm
UN28 13 Unnamed trib Beaver Creek 67.12244 -155.21069 712412012 9.0 10.8 0.03 CB 8.9 106.5 12.33 147.7 213.4 nm
UN29 9 Unnamed trib Mauneluk River 67.02696 -156.04826 7/25/2012 9.8 10.9 0.50 SA 7.4 65.4 7.84 152.4 230.0 nm
UN30 9 Unnamed trib Mauneluk River 67.03453 -156.03934 7/25/2012 20.0 20.0 1.00 CB nm nm nm nm nm nm
UN31 9 Unnamed trib Mauneluk River 67.12433 -155.63481 7/26/2012 6.6 8.3 4.00 CB 8.5 107.6 12.58 108.4 158.2 nm
UN32 S3 Unnamed trib Kobuk River 66.89105 -154.47314 9/4/2012 5.0 5.0 1.00 nm 6.8 91.5 11.16 45.8 70.2 nm
UN33 S3 Unnamed trib Kichaiakalea Creek 67.05337 -154.14697 9/4/2012 5.0 5.0 1.00 GC 6.0 1035 12.88 64.5 101.3 nm
UN34 S3 Unnamed trib Kobuk River 67.01901 -154.44464 9/4/2012 nm nm 1.00 GC 55 100.5 12.68 35.7 56.9 nm
UN35 S3 Unnamed trib Kobuk River 67.00066 -154.55439 9/4/2012 3.0 3.0 0.00 FN 51 78.7 9.89 32.0 51.7 nm
UN36 S3 Unnamed trib Kobuk River 66.91783 -154.48701 9/5/2012 25.0 12.0 0.50 nm 6.6 93.1 11.37 44.9 69.5 nm
UN37 S3 Unnamed trib Kichaiakalea Creek 67.02964 -154.01124 9/7/2012 4.0 35 1.00 FN 4.7 101.1 12.99 105.6 172.3 nm
UN38 S3 Unnamed trib Kobuk River 66.99846 -154.54691 9/7/2012 7.0 7.0 1.00 CB 5.1 100.6 12.80 25.6 413 nm

& Refer to Figure 2 for the location of crossing codes

b CB, cobble; GC, gravel coarse; GF, gravel fine; SA, sand; FN, fines

nm = not measured
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Appendix C. Fishing Results of fishing effort in streams within the proposed Brooks East
Corridor survey area, Alaska, July and September 2012.
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Appendix C. Results of fishing effort in streams within the proposed Brooks East Corridor survey area, Alaska, July and September

2012.
Survey Nearest Life History Length
Reach Crosssing®  Waterbody Tributary to Latitude °N Longitude °W Date Sampling Method ~ Species Stage (mm)
uLO1 0 Ulaneak Creek Ambler River 67.39883 -156.81866 7/13/2012 Minnow Trap Slimy Sculpin juvenile/adult 76
uLO1 0 Ulaneak Creek Ambler River 67.39883 -156.81866 7/13/2012 Minnow Trap Dolly Varden juvenile 112
uLOo1 0 Ulaneak Creek Ambler River 67.39883 -156.81866 7/13/2012 Minnow Trap Dolly Varden juvenile 109
uLO1 0 Ulaneak Creek Ambler River 67.39883 -156.81866 7/13/2012 Minnow Trap Dolly Varden juvenile 108
uLO1 0 Ulaneak Creek Ambler River 67.39883 -156.81866 7/13/2012 Minnow Trap Dolly Varden juvenile 109
uLO1 0 Ulaneak Creek Ambler River 67.39883 -156.81866 7/13/2012 Minnow Trap Dolly Varden juvenile 124
uLOo1 0 Ulaneak Creek Ambler River 67.39883 -156.81866 7/13/2012 Minnow Trap Dolly Varden juvenile 87
uLO1 0 Ulaneak Creek Ambler River 67.39883 -156.81866 7/13/2012 Minnow Trap Dolly Varden juvenile 83
uLO1 0 Ulaneak Creek Ambler River 67.39883 -156.81866 7/13/2012 Minnow Trap Dolly Varden juvenile 98
RI01 1 Riley Creek Kogoluktuk River 67.05552 -156.70256 7/13/2012 Minnow Trap Dolly Varden juvenile 108
RI01 1 Riley Creek Kogoluktuk River 67.05552 -156.70256 7/13/2012 Minnow Trap Dolly Varden juvenile 102
RI01 1 Riley Creek Kogoluktuk River 67.05552 -156.70256 7/13/2012 Minnow Trap Dolly Varden juvenile 128
RI0O1 1 Riley Creek Kogoluktuk River 67.05552 -156.70256 7/13/2012 Minnow Trap NO FISH - —
RUO1 1 Ruby Creek Shungnak River 67.09978 -156.92219 7/13/2012 Minnow Trap Slimy Sculpin juvenile/adult 20
RUO1 1 Ruby Creek Shungnak River 67.09978 -156.92219 7/13/2012 Minnow Trap Slimy Sculpin juvenile/adult 60
RUO1 1 Ruby Creek Shungnak River 67.09978 -156.92219 7/13/2012 Minnow Trap NO FISH - -
RUO1 1 Ruby Creek Shungnak River 67.09978 -156.92219 7/13/2012 Visual Arctic Grayling adult -
Observation
RUO02 1 Ruby Creek Shungnak River 67.11267 -156.91756 7/14/2012 Minnow Trap NO FISH - -
RUO2 1 Ruby Creek Shungnak River 67.11267 -156.91756 7/14/2012 Minnow Trap NO FISH - -
RUO2 1 Ruby Creek Shungnak River 67.11267 -156.91756 7/14/2012 Minnow Trap Slimy Sculpin juvenile/adult 74
RUO2 1 Ruby Creek Shungnak River 67.11267 -156.91756 7/14/2012 Minnow Trap Slimy Sculpin juvenile/adult 79
RUO2 1 Ruby Creek Shungnak River 67.11267 -156.91756 7/14/2012 Dipnet Arctic Grayling juvenile 85
SHO1 1 Shungnak River Kobuk River 67.11272 -156.91808 7/14/2012 Minnow Trap Slimy Sculpin juvenile/adult 71
SHO1 1 Shungnak River Kobuk River 67.11272 -156.91808 7/14/2012 Minnow Trap Slimy Sculpin juvenile/adult 61
SHO1 1 Shungnak River Kobuk River 67.11272 -156.91808 7/14/2012 Minnow Trap Slimy Sculpin juvenile/adult 74
SHO1 1 Shungnak River Kobuk River 67.11272 -156.91808 7/14/2012 Minnow Trap Slimy Sculpin juvenile/adult 70
SHO1 1 Shungnak River Kobuk River 67.11272 -156.91808 7/14/2012 Minnow Trap Slimy Sculpin juvenile/adult 70
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Appendix C. Continued.

Survey Nearest Life History Length
Reach Crosssing®  Waterbody Tributary to Latitude°N Longitude °W Date Sampling Method ~ Species Stage (mm)
SHO1 1 Shungnak River Kobuk River 67.11272 -156.91808 7/14/2012 Minnow Trap Slimy Sculpin juvenile/adult 56
SHO1 1 Shungnak River Kobuk River 67.11272 -156.91808 7/14/2012 Minnow Trap NO FISH - -
SHO1 1 Shungnak River Kobuk River 67.11272 -156.91808 7/14/2012 Minnow Trap Slimy Sculpin juvenile/adult 37
SHO1 1 Shungnak River Kobuk River 67.11272 -156.91808 7/14/2012 Dipnet Arctic Grayling juvenile 39
SHO1 1 Shungnak River Kobuk River 67.11272 -156.91808 7/14/2012 Dipnet Arctic Grayling juvenile 34
SHO2 1 Shungnak River Kobuk River 67.11806 -156.83575 7/21/2012 Minnow Trap NO FISH - -
SHO2 1 Shungnak River Kobuk River 67.11806 -156.83575 7/21/2012 Minnow Trap Slimy Sculpin juvenile/adult 66
SHO2 1 Shungnak River Kobuk River 67.11806 -156.83575 7/21/2012 Minnow Trap NO FISH - -
SHO2 1 Shungnak River Kobuk River 67.11806 -156.83575 7/21/2012 Minnow Trap NO FISH - -
SHO02 1 Shungnak River Kobuk River 67.11806 -156.83575 7/21/2012 Visual Arctic Grayling adult -
Observation
SHO3 1 Shungnak River Kobuk River 67.08774 -157.14510 7/21/2012 Minnow Trap NO FISH - —
SHO3 1 Shungnak River Kobuk River 67.08774 -157.14510 7/21/2012 Minnow Trap Slimy Sculpin juvenile/adult 52
SHO3 1 Shungnak River Kobuk River 67.08774 -157.14510 7/21/2012 Minnow Trap NO FISH - —
SHO3 1 Shungnak River Kobuk River 67.08774 -157.14510 7/21/2012 Minnow Trap NO FISH - —
SHO3 1 Shungnak River Kobuk River 67.08774 -157.14510 7/21/2012 Electrofishing Slimy Sculpin juvenile/adult 51
SHO3 1 Shungnak River Kobuk River 67.08774 -157.14510 7/21/2012 Electrofishing Slimy Sculpin juvenile/adult 69
SHO3 1 Shungnak River Kobuk River 67.08774 -157.14510 7/21/2012 Electrofishing Slimy Sculpin juvenile/adult 66
SHO3 1 Shungnak River Kobuk River 67.08774 -157.14510 7/21/2012 Electrofishing Slimy Sculpin juvenile/adult 57
SHO3 1 Shungnak River Kobuk River 67.08774 -157.14510 7/21/2012 Electrofishing Slimy Sculpin juvenile/adult 61
SHO3 1 Shungnak River Kobuk River 67.08774 -157.14510 7/21/2012 Electrofishing Slimy Sculpin juvenile/adult 60
SHO3 1 Shungnak River Kobuk River 67.08774 -157.14510 7/21/2012 Electrofishing Slimy Sculpin juvenile/adult 61
SHO3 1 Shungnak River Kobuk River 67.08774 -157.14510 7/21/2012 Electrofishing Slimy Sculpin juvenile/adult 45
SHO3 1 Shungnak River Kobuk River 67.08774 -157.14510 7/21/2012 Electrofishing Slimy Sculpin juvenile/adult 49
SHO3 1 Shungnak River Kobuk River 67.08774 -157.14510 7/21/2012 Electrofishing Slimy Sculpin juvenile/adult 43
SHO3 1 Shungnak River Kobuk River 67.08774 -157.14510 7/21/2012 Electrofishing Slimy Sculpin juvenile/adult 43
SHO3 1 Shungnak River Kobuk River 67.08774 -157.14510 7/21/2012 Electrofishing Slimy Sculpin juvenile/adult 48
SHO3 1 Shungnak River Kobuk River 67.08774 -157.14510 7/21/2012 Electrofishing Slimy Sculpin juvenile/adult 45
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Survey Nearest Life History Length
Reach Crosssing®  Waterbody Tributary to Latitude°N Longitude °W Date Sampling Method ~ Species Stage (mm)
SHO3 1 Shungnak River Kobuk River 67.08774 -157.14510 7/21/2012 Electrofishing Slimy Sculpin juvenile/adult 44
SHO3 1 Shungnak River Kobuk River 67.08774 -157.14510 7/21/2012 Electrofishing Slimy Sculpin juvenile/adult 43
SHO3 1 Shungnak River Kobuk River 67.08774 -157.14510 7/21/2012 Electrofishing Slimy Sculpin juvenile/adult 54
SHO3 1 Shungnak River Kobuk River 67.08774 -157.14510 7/21/2012 Electrofishing Slimy Sculpin juvenile/adult 62
SHO3 1 Shungnak River Kobuk River 67.08774 -157.14510 7/21/2012 Electrofishing Slimy Sculpin juvenile/adult 47
SHO3 1 Shungnak River Kobuk River 67.08774 -157.14510 7/21/2012 Electrofishing Slimy Sculpin juvenile/adult 43
SHO3 1 Shungnak River Kobuk River 67.08774 -157.14510 7/21/2012 Electrofishing Slimy Sculpin juvenile/adult 41
SHO3 1 Shungnak River Kobuk River 67.08774 -157.14510 7/21/2012 Electrofishing Slimy Sculpin juvenile/adult 44
SHO3 1 Shungnak River Kobuk River 67.08774 -157.14510 7/21/2012 Electrofishing Slimy Sculpin juvenile/adult 69
SHO3 1 Shungnak River Kobuk River 67.08774 -157.14510 7/21/2012 Electrofishing Slimy Sculpin juvenile/adult 74
SHO3 1 Shungnak River Kobuk River 67.08774 -157.14510 7/21/2012 Electrofishing Slimy Sculpin juvenile/adult 73
SHO3 1 Shungnak River Kobuk River 67.08774 -157.14510 7/21/2012 Electrofishing Slimy Sculpin juvenile/adult 49
SHO3 1 Shungnak River Kobuk River 67.08774 -157.14510 7/21/2012 Electrofishing Slimy Sculpin juvenile/adult 39
SHO3 1 Shungnak River Kobuk River 67.08774 -157.14510 7/21/2012 Electrofishing Slimy Sculpin juvenile/adult 65
SHO3 1 Shungnak River Kobuk River 67.08774 -157.14510 7/21/2012 Electrofishing Slimy Sculpin juvenile/adult 52
SHO3 1 Shungnak River Kobuk River 67.08774 -157.14510 7/21/2012 Electrofishing Slimy Sculpin juvenile/adult 39
SHO03 1 Shungnak River Kobuk River 67.08774 -157.14510 7/21/2012 Electrofishing Slimy Sculpin juvenile/adult 41
SHO03 1 Shungnak River Kobuk River 67.08774 -157.14510 7/21/2012 Electrofishing Slimy Sculpin juvenile/adult 40
SHO3 1 Shungnak River Kobuk River 67.08774 -157.14510 7/21/2012 Electrofishing Slimy Sculpin juvenile/adult 42
SHO3 1 Shungnak River Kobuk River 67.08774 -157.14510 7/21/2012 Electrofishing Slimy Sculpin juvenile/adult 69
SHO03 1 Shungnak River Kobuk River 67.08774 -157.14510 7/21/2012 Electrofishing Slimy Sculpin juvenile/adult 37
SHO03 1 Shungnak River Kobuk River 67.08774 -157.14510 7/21/2012 Electrofishing Slimy Sculpin juvenile/adult 42
SHO03 1 Shungnak River Kobuk River 67.08774 -157.14510 7/21/2012 Electrofishing Slimy Sculpin juvenile/adult 63
SHO3 1 Shungnak River Kobuk River 67.08774 -157.14510 7/21/2012 Electrofishing Slimy Sculpin juvenile/adult 65
SHO3 1 Shungnak River Kobuk River 67.08774 -157.14510 7/21/2012 Electrofishing Slimy Sculpin juvenile/adult 52
SHO3 1 Shungnak River Kobuk River 67.08774 -157.14510 7/21/2012 Electrofishing Slimy Sculpin juvenile/adult 74
SHO3 1 Shungnak River Kobuk River 67.08774 -157.14510 7/21/2012 Electrofishing Slimy Sculpin juvenile/adult 51
SHO3 1 Shungnak River Kobuk River 67.08774 -157.14510 7/21/2012 Electrofishing Slimy Sculpin juvenile/adult 42
SHO3 1 Shungnak River Kobuk River 67.08774 -157.14510 7/21/2012 Electrofishing Slimy Sculpin juvenile/adult 37
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Survey Nearest Life History Length
Reach Crosssing®  Waterbody Tributary to Latitude°N Longitude °W Date Sampling Method ~ Species Stage (mm)
SHO3 1 Shungnak River Kobuk River 67.08774 -157.14510 7/21/2012 Electrofishing Slimy Sculpin juvenile/adult 55
SHO3 1 Shungnak River Kobuk River 67.08774 -157.14510 7/21/2012 Electrofishing Slimy Sculpin juvenile/adult 39
SHO3 1 Shungnak River Kobuk River 67.08774 -157.14510 7/21/2012 Electrofishing Slimy Sculpin juvenile/adult 55
SHO3 1 Shungnak River Kobuk River 67.08774 -157.14510 7/21/2012 Electrofishing Slimy Sculpin juvenile/adult 42
SHO3 1 Shungnak River Kobuk River 67.08774 -157.14510 7/21/2012 Electrofishing Slimy Sculpin juvenile/adult 54
SHO3 1 Shungnak River Kobuk River 67.08774 -157.14510 7/21/2012 Electrofishing Slimy Sculpin juvenile/adult 50
SHO3 1 Shungnak River Kobuk River 67.08774 -157.14510 7/21/2012 Electrofishing Slimy Sculpin juvenile/adult 42
SHO3 1 Shungnak River Kobuk River 67.08774 -157.14510 7/21/2012 Electrofishing Slimy Sculpin juvenile/adult 48
SHO3 1 Shungnak River Kobuk River 67.08774 -157.14510 7/21/2012 Electrofishing Slimy Sculpin juvenile/adult 57
SHO3 1 Shungnak River Kobuk River 67.08774 -157.14510 7/21/2012 Electrofishing Slimy Sculpin juvenile/adult 44
SHO3 1 Shungnak River Kobuk River 67.08774 -157.14510 7/21/2012 Electrofishing Slimy Sculpin juvenile/adult 41
SHO3 1 Shungnak River Kobuk River 67.08774 -157.14510 7/21/2012 Electrofishing Slimy Sculpin juvenile/adult 41
SHO3 1 Shungnak River Kobuk River 67.08774 -157.14510 7/21/2012 Electrofishing Slimy Sculpin juvenile/adult 35
SHO3 1 Shungnak River Kobuk River 67.08774 -157.14510 7/21/2012 Electrofishing Slimy Sculpin juvenile/adult 43
SHO3 1 Shungnak River Kobuk River 67.08774 -157.14510 7/21/2012 Electrofishing Slimy Sculpin juvenile/adult 47
SHO3 1 Shungnak River Kobuk River 67.08774 -157.14510 7/21/2012 Electrofishing Slimy Sculpin juvenile/adult 47
SHO03 1 Shungnak River Kobuk River 67.08774 -157.14510 7/21/2012 Electrofishing Slimy Sculpin juvenile/adult 43
SHO03 1 Shungnak River Kobuk River 67.08774 -157.14510 7/21/2012 Electrofishing Slimy Sculpin juvenile/adult 39
SHO3 1 Shungnak River Kobuk River 67.08774 -157.14510 7/21/2012 Electrofishing Slimy Sculpin juvenile/adult 35
SHO3 1 Shungnak River Kobuk River 67.08774 -157.14510 7/21/2012 Electrofishing Slimy Sculpin juvenile/adult 35
SHO03 1 Shungnak River Kobuk River 67.08774 -157.14510 7/21/2012 Electrofishing Slimy Sculpin juvenile/adult 42
SHO03 1 Shungnak River Kobuk River 67.08774 -157.14510 7/21/2012 Electrofishing Slimy Sculpin juvenile/adult 51
SHO03 1 Shungnak River Kobuk River 67.08774 -157.14510 7/21/2012 Electrofishing Slimy Sculpin juvenile/adult 33
SHO3 1 Shungnak River Kobuk River 67.08774 -157.14510 7/21/2012 Electrofishing Slimy Sculpin juvenile/adult 49
SHO3 1 Shungnak River Kobuk River 67.08774 -157.14510 7/21/2012 Electrofishing Slimy Sculpin juvenile/adult 39
SHO3 1 Shungnak River Kobuk River 67.08774 -157.14510 7/21/2012 Electrofishing Slimy Sculpin juvenile/adult 41
SHO3 1 Shungnak River Kobuk River 67.08774 -157.14510 7/21/2012 Electrofishing Slimy Sculpin juvenile/adult 36
SHO3 1 Shungnak River Kobuk River 67.08774 -157.14510 7/21/2012 Electrofishing Slimy Sculpin juvenile/adult 41
SHO3 1 Shungnak River Kobuk River 67.08774 -157.14510 7/21/2012 Electrofishing Slimy Sculpin juvenile/adult 37
ABR, Inc. 53 Brooks East Corridor, Anadromous Fish Survey



Appendix C. Continued.

Survey Nearest Life History Length
Reach Crosssing®  Waterbody Tributary to Latitude°N Longitude °W Date Sampling Method ~ Species Stage (mm)
SHO3 1 Shungnak River Kobuk River 67.08774 -157.14510 7/21/2012 Electrofishing Slimy Sculpin juvenile/adult 36
SHO3 1 Shungnak River Kobuk River 67.08774 -157.14510 7/21/2012 Electrofishing Slimy Sculpin juvenile/adult 36
SHO3 1 Shungnak River Kobuk River 67.08774 -157.14510 7/21/2012 Electrofishing Slimy Sculpin juvenile/adult 33
SHO4 1 Shungnak River Kobuk River 66.98033 -157.30708 7/21/2012 Minnow Trap NO FISH - -
SHO4 1 Shungnak River Kobuk River 66.98033 -157.30708 7/21/2012 Minnow Trap Slimy Sculpin juvenile/adult 61
SHO4 1 Shungnak River Kobuk River 66.98033 -157.30708 7/21/2012 Minnow Trap NO FISH - -
SHO4 1 Shungnak River Kobuk River 66.98033 -157.30708 7/21/2012 Electrofishing Arctic Grayling juvenile 57
SHO4 1 Shungnak River Kobuk River 66.98033 -157.30708 7/21/2012 Electrofishing Arctic Grayling juvenile 52
SHO4 1 Shungnak River Kobuk River 66.98033 -157.30708 7/21/2012 Electrofishing Arctic Grayling juvenile 55
SHO4 1 Shungnak River Kobuk River 66.98033 -157.30708 7/21/2012 Electrofishing Arctic Grayling juvenile 53
SHO4 1 Shungnak River Kobuk River 66.98033 -157.30708 7/21/2012 Electrofishing Arctic Grayling juvenile 51
SHO4 1 Shungnak River Kobuk River 66.98033 -157.30708 7/21/2012 Electrofishing Slimy Sculpin juvenile/adult 67
SHO4 1 Shungnak River Kobuk River 66.98033 -157.30708 7/21/2012 Electrofishing Slimy Sculpin juvenile/adult 56
SHO4 1 Shungnak River Kobuk River 66.98033 -157.30708 7/21/2012 Electrofishing Slimy Sculpin juvenile/adult 61
SHO4 1 Shungnak River Kobuk River 66.98033 -157.30708 7/21/2012 Electrofishing Slimy Sculpin juvenile/adult 64
SHO4 1 Shungnak River Kobuk River 66.98033 -157.30708 7/21/2012 Electrofishing Slimy Sculpin juvenile/adult 36
SHO4 1 Shungnak River Kobuk River 66.98033 -157.30708 7/21/2012 Electrofishing Slimy Sculpin juvenile/adult 40
SHO4 1 Shungnak River Kobuk River 66.98033 -157.30708 7/21/2012 Electrofishing Slimy Sculpin juvenile/adult 35
SHO4 1 Shungnak River Kobuk River 66.98033 -157.30708 7/21/2012 Electrofishing Slimy Sculpin juvenile/adult 45
SHO4 1 Shungnak River Kobuk River 66.98033 -157.30708 7/21/2012 Electrofishing Slimy Sculpin juvenile/adult 53
SHO4 1 Shungnak River Kobuk River 66.98033 -157.30708 7/21/2012 Electrofishing Slimy Sculpin juvenile/adult 45
SHO4 1 Shungnak River Kobuk River 66.98033 -157.30708 7/21/2012 Electrofishing Slimy Sculpin juvenile/adult 39
SHO4 1 Shungnak River Kobuk River 66.98033 -157.30708 7/21/2012 Electrofishing Slimy Sculpin juvenile/adult 38
SHO4 1 Shungnak River Kobuk River 66.98033 -157.30708 7/21/2012 Electrofishing Slimy Sculpin juvenile/adult 29
SHO4 1 Shungnak River Kobuk River 66.98033 -157.30708 7/21/2012 Electrofishing Slimy Sculpin juvenile/adult 36
SHO4 1 Shungnak River Kobuk River 66.98033 -157.30708 7/21/2012 Electrofishing Slimy Sculpin juvenile/adult 43
SHO4 1 Shungnak River Kobuk River 66.98033 -157.30708 7/21/2012 Electrofishing Slimy Sculpin juvenile/adult 37
SHO4 1 Shungnak River Kobuk River 66.98033 -157.30708 7/21/2012 Electrofishing Slimy Sculpin juvenile/adult 35
SHO4 1 Shungnak River Kobuk River 66.98033 -157.30708 7/21/2012 Electrofishing Slimy Sculpin juvenile/adult 43
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Survey Nearest Life History Length
Reach Crosssing®  Waterbody Tributary to Latitude°N Longitude °W Date Sampling Method ~ Species Stage (mm)
SHO4 1 Shungnak River Kobuk River 66.98033 -157.30708 7/21/2012 Electrofishing Slimy Sculpin juvenile/adult 37
SHO4 1 Shungnak River Kobuk River 66.98033 -157.30708 7/21/2012 Electrofishing Slimy Sculpin juvenile/adult 34
SHO4 1 Shungnak River Kobuk River 66.98033 -157.30708 7/21/2012 Electrofishing Slimy Sculpin juvenile/adult 38
SHO4 1 Shungnak River Kobuk River 66.98033 -157.30708 7/21/2012 Electrofishing Slimy Sculpin juvenile/adult 40
SHO4 1 Shungnak River Kobuk River 66.98033 -157.30708 7/21/2012 Electrofishing Slimy Sculpin juvenile/adult 35
UNO1 4 Unnamed tributary Kogoluktuk River 67.01672 -156.44185 7/13/2012 Minnow Trap NO FISH - -
UNO1 4 Unnamed tributary Kogoluktuk River 67.01672 -156.44185 7/13/2012 Minnow Trap NO FISH - -
UNO1 4 Unnamed tributary Kogoluktuk River 67.01672 -156.44185 7/13/2012 Minnow Trap NO FISH - -
UNO02 4 Unnamed tributary Kogoluktuk River 67.01543 -156.43502 7/13/2012 Minnow Trap NO FISH - -
UNO2 4 Unnamed tributary Kogoluktuk River 67.01543 -156.43502 7/13/2012 Minnow Trap NO FISH - -
UNO2 4 Unnamed tributary Kogoluktuk River 67.01543 -156.43502 7/13/2012 Minnow Trap Slimy Sculpin juvenile/adult 70
UNO2 4 Unnamed tributary Kogoluktuk River 67.01543 -156.43502 7/13/2012 Visual Arctic Grayling adult -
Observation
KGO01 4 Kogoluktuk River Kobuk River 67.09536 -156.40128 7/26/2012 Electrofishing Slimy Sculpin juvenile/adult 69
KGO01 4 Kogoluktuk River Kobuk River 67.09536 -156.40128 7/26/2012 Electrofishing Slimy Sculpin juvenile/adult 69
KG01 4 Kogoluktuk River Kobuk River 67.09536 -156.40128 7/26/2012 Electrofishing Slimy Sculpin juvenile/adult 51
KGO01 4 Kogoluktuk River Kobuk River 67.09536 -156.40128 7/26/2012 Electrofishing Slimy Sculpin juvenile/adult 50
KG01 4 Kogoluktuk River Kobuk River 67.09536 -156.40128 7/26/2012 Electrofishing Slimy Sculpin juvenile/adult 49
KGO01 4 Kogoluktuk River Kobuk River 67.09536 -156.40128 7/26/2012 Electrofishing Slimy Sculpin juvenile/adult 39
KGO01 4 Kogoluktuk River Kobuk River 67.09536 -156.40128 7/26/2012 Electrofishing Slimy Sculpin juvenile/adult 48
KGO01 4 Kogoluktuk River Kobuk River 67.09536 -156.40128 7/26/2012 Electrofishing Slimy Sculpin juvenile/adult 33
KGO01 4 Kogoluktuk River Kobuk River 67.09536 -156.40128 7/26/2012 Electrofishing Slimy Sculpin juvenile/adult 69
KG01 4 Kogoluktuk River Kobuk River 67.09536 -156.40128 7/26/2012 Electrofishing Slimy Sculpin juvenile/adult 34
KGO01 4 Kogoluktuk River Kobuk River 67.09536 -156.40128 7/26/2012 Electrofishing Slimy Sculpin juvenile/adult 37
KGO01 4 Kogoluktuk River Kobuk River 67.09536 -156.40128 7/26/2012 Electrofishing Slimy Sculpin juvenile/adult 32
KG01 4 Kogoluktuk River Kobuk River 67.09536 -156.40128 7/26/2012 Visua Arctic Grayling adult -
Observation
CNO1 5 Canyon Creek Kogoluktuk River 67.02888 -156.66255 7/13/2012 Minnow Trap Slimy Sculpin juvenile/adult 79
CNO1 5 Canyon Creek Kogoluktuk River 67.02888 -156.66255 7/13/2012 Minnow Trap Slimy Sculpin juvenile/adult 61
CNO1 5 Canyon Creek Kogoluktuk River 67.02888 -156.66255 7/13/2012 Minnow Trap Dolly Varden juvenile 111
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Survey Nearest Life History Length
Reach Crosssing®  Waterbody Tributary to Latitude°N Longitude °W Date Sampling Method ~ Species Stage (mm)
CNO1 5 Canyon Creek Kogoluktuk River 67.02888 -156.66255 7/13/2012 Minnow Trap Dolly Varden juvenile 114
CNoO1 5 Canyon Creek Kogoluktuk River 67.02888 -156.66255 7/13/2012 Minnow Trap Slimy Sculpin juvenile/adult 67
CNoO1 5 Canyon Creek Kogoluktuk River 67.02888 -156.66255 7/13/2012 Minnow Trap Slimy Sculpin juvenile/adult 56
CNoO1 5 Canyon Creek Kogoluktuk River 67.02888 -156.66255 7/13/2012 Minnow Trap Slimy Sculpin juvenile/adult 57
CNoO1 5 Canyon Creek Kogoluktuk River 67.02888 -156.66255 7/13/2012 Minnow Trap Slimy Sculpin juvenile/adult 63
CNO1 5 Canyon Creek Kogoluktuk River 67.02888 -156.66255 7/13/2012 Minnow Trap NO FISH - -
KG02 6 Kogoluktuk River Kobuk River 67.01372 -156.68225 7/26/2012 Electrofishing Slimy Sculpin juvenile/adult 80
KG02 6 Kogoluktuk River Kobuk River 67.01372 -156.68225 7/26/2012 Electrofishing Slimy Sculpin juvenile/adult 66
KG02 6 Kogoluktuk River Kobuk River 67.01372 -156.68225 7/26/2012 Electrofishing Slimy Sculpin juvenile/adult 59
KG02 6 Kogoluktuk River Kobuk River 67.01372 -156.68225 7/26/2012 Electrofishing Slimy Sculpin juvenile/adult 71
KG02 6 Kogoluktuk River Kobuk River 67.01372 -156.68225 7/26/2012 Electrofishing Slimy Sculpin juvenile/adult 81
KG02 6 Kogoluktuk River Kobuk River 67.01372 -156.68225 7/26/2012 Electrofishing Slimy Sculpin juvenile/adult 79
KG02 6 Kogoluktuk River Kobuk River 67.01372 -156.68225 7/26/2012 Electrofishing Slimy Sculpin juvenile/adult 68
KG02 6 Kogoluktuk River Kobuk River 67.01372 -156.68225 7/26/2012 Electrofishing Arctic Grayling juvenile 67
KGO02 6 Kogoluktuk River Kobuk River 67.01372 -156.68225 7/26/2012 Electrofishing Arctic Grayling juvenile 61
KG02 6 Kogoluktuk River Kobuk River 67.01372 -156.68225 7/26/2012 Electrofishing Arctic Grayling juvenile 59
KGO02 6 Kogoluktuk River Kobuk River 67.01372 -156.68225 7/26/2012 Electrofishing Slimy Sculpin juvenile/adult 52
KG02 6 Kogoluktuk River Kobuk River 67.01372 -156.68225 7/26/2012 Electrofishing Slimy Sculpin juvenile/adult 56
KG02 6 Kogoluktuk River Kobuk River 67.01372 -156.68225 7/26/2012 Electrofishing Slimy Sculpin juvenile/adult 52
KG02 6 Kogoluktuk River Kobuk River 67.01372 -156.68225 7/26/2012 Electrofishing Slimy Sculpin juvenile/adult 49
KG02 6 Kogoluktuk River Kobuk River 67.01372 -156.68225 7/26/2012 Electrofishing Slimy Sculpin juvenile/adult 43
KG02 6 Kogoluktuk River Kobuk River 67.01372 -156.68225 7/26/2012 Electrofishing Slimy Sculpin juvenile/adult 68
KG02 6 Kogoluktuk River Kobuk River 67.01372 -156.68225 7/26/2012 Electrofishing Slimy Sculpin juvenile/adult 54
KG02 6 Kogoluktuk River Kobuk River 67.01372 -156.68225 7/26/2012 Electrofishing Slimy Sculpin juvenile/adult 75
KG02 6 Kogoluktuk River Kobuk River 67.01372 -156.68225 7/26/2012 Electrofishing Slimy Sculpin juvenile/adult 68
KG02 6 Kogoluktuk River Kobuk River 67.01372 -156.68225 7/26/2012 Electrofishing Slimy Sculpin juvenile/adult 73
KG02 6 Kogoluktuk River Kobuk River 67.01372 -156.68225 7/26/2012 Electrofishing Slimy Sculpin juvenile/adult 74
KG02 6 Kogoluktuk River Kobuk River 67.01372 -156.68225 7/26/2012 Electrofishing Slimy Sculpin juvenile/adult 62
KG02 6 Kogoluktuk River Kobuk River 67.01372 -156.68225 7/26/2012 Electrofishing Slimy Sculpin juvenile/adult 43
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Reach Crosssing®  Waterbody Tributary to Latitude°N Longitude °W Date Sampling Method ~ Species Stage (mm)
KG02 6 Kogoluktuk River Kobuk River 67.01372 -156.68225 7/26/2012 Electrofishing Slimy Sculpin juvenile/adult 73
KG02 6 Kogoluktuk River Kobuk River 67.01372 -156.68225 7/26/2012 Electrofishing Slimy Sculpin juvenile/adult 46
KG02 6 Kogoluktuk River Kobuk River 67.01372 -156.68225 7/26/2012 Electrofishing Slimy Sculpin juvenile/adult 87
KG02 6 Kogoluktuk River Kobuk River 67.01372 -156.68225 7/26/2012 Electrofishing Slimy Sculpin juvenile/adult 64
KG02 6 Kogoluktuk River Kobuk River 67.01372 -156.68225 7/26/2012 Electrofishing Slimy Sculpin juvenile/adult 69
KG02 6 Kogoluktuk River Kobuk River 67.01372 -156.68225 7/26/2012 Electrofishing Slimy Sculpin juvenile/adult 438
KG02 6 Kogoluktuk River Kobuk River 67.01372 -156.68225 7/26/2012 Electrofishing Slimy Sculpin juvenile/adult 66
KG02 6 Kogoluktuk River Kobuk River 67.01372 -156.68225 7/26/2012 Electrofishing Slimy Sculpin juvenile/adult 65
KGO02 6 Kogoluktuk River Kobuk River 67.01372 -156.68225 7/26/2012 Electrofishing Slimy Sculpin juvenile/adult 61
KGO02 6 Kogoluktuk River Kobuk River 67.01372 -156.68225 7/26/2012 Electrofishing Slimy Sculpin juvenile/adult 52
KG02 6 Kogoluktuk River Kobuk River 67.01372 -156.68225 7/26/2012 Electrofishing Slimy Sculpin juvenile/adult 47
KGO02 6 Kogoluktuk River Kobuk River 67.01372 -156.68225 7/26/2012 Electrofishing Slimy Sculpin juvenile/adult 58
KGO02 6 Kogoluktuk River Kobuk River 67.01372 -156.68225 7/26/2012 Electrofishing Slimy Sculpin juvenile/adult 45
KGO02 6 Kogoluktuk River Kobuk River 67.01372 -156.68225 7/26/2012 Electrofishing Slimy Sculpin juvenile/adult 53
KG02 6 Kogoluktuk River Kobuk River 67.01372 -156.68225 7/26/2012 Electrofishing Slimy Sculpin juvenile/adult 40
UNO3 9 Unnamed tributary Mauneluk River 67.04256 -156.13206 7/13/2012 Minnow Trap Dolly Varden juvenile 115
UNO3 9 Unnamed tributary Mauneluk River 67.04256 -156.13206 7/13/2012 Minnow Trap Dolly Varden juvenile 122
UNO3 9 Unnamed tributary Mauneluk River 67.04256 -156.13206 7/13/2012 Minnow Trap Slimy Sculpin juvenile/adult 85
UNO3 9 Unnamed tributary Mauneluk River 67.04256 -156.13206 7/13/2012 Minnow Trap Dolly Varden juvenile 139
UNO3 9 Unnamed tributary Mauneluk River 67.04256 -156.13206 7/13/2012 Minnow Trap Dolly Varden juvenile 115
UNO4 9 Unnamed tributary Mauneluk River 67.12383 -156.00801 7/14/2012 Minnow Trap Dolly Varden juvenile 87
UNO4 9 Unnamed tributary Mauneluk River 67.12383 -156.00801 7/14/2012 Minnow Trap Dolly Varden juvenile 107
UNO4 9 Unnamed tributary Mauneluk River 67.12383 -156.00801 7/14/2012 Minnow Trap Dolly Varden juvenile 129
UNO4 9 Unnamed tributary Mauneluk River 67.12383 -156.00801 7/14/2012 Minnow Trap Dolly Varden juvenile 112
UNO4 9 Unnamed tributary Mauneluk River 67.12383 -156.00801 7/14/2012 Minnow Trap Dolly Varden juvenile 119
UNO4 9 Unnamed tributary Mauneluk River 67.12383 -156.00801 7/14/2012 Minnow Trap Dolly Varden juvenile 94
UNO4 9 Unnamed tributary Mauneluk River 67.12383 -156.00801 7/14/2012 Minnow Trap Dolly Varden juvenile 101
UNO4 9 Unnamed tributary Mauneluk River 67.12383 -156.00801 7/14/2012 Minnow Trap Dolly Varden juvenile 150
UNO4 9 Unnamed tributary Mauneluk River 67.12383 -156.00801 7/14/2012 Minnow Trap Dolly Varden juvenile 99
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UNO4 9 Unnamed tributary Mauneluk River 67.12383 -156.00801 7/14/2012 Minnow Trap Dolly Varden juvenile 97
UNO4 9 Unnamed tributary Mauneluk River 67.12383 -156.00801 7/14/2012 Minnow Trap Dolly Varden juvenile 98
UNO04 9 Unnamed tributary ~ Mauneluk River 67.12383 -156.00801 7/14/2012 Minnow Trap Dolly Varden juvenile 102
UNO04 9 Unnamed tributary ~ Mauneluk River 67.12383 -156.00801 7/14/2012 Minnow Trap Dolly Varden juvenile 73
UNO4 9 Unnamed tributary Mauneluk River 67.12383 -156.00801 7/14/2012 Minnow Trap Dolly Varden juvenile 88
UNO4 9 Unnamed tributary Mauneluk River 67.12383 -156.00801 7/14/2012 Minnow Trap Dolly Varden juvenile 87
UNO4 9 Unnamed tributary Mauneluk River 67.12383 -156.00801 7/14/2012 Minnow Trap Dolly Varden juvenile 80
UNO4 9 Unnamed tributary Mauneluk River 67.12383 -156.00801 7/14/2012 Minnow Trap Dolly Varden juvenile 95
UNO4 9 Unnamed tributary Mauneluk River 67.12383 -156.00801 7/14/2012 Minnow Trap Dolly Varden juvenile 96
UNO4 9 Unnamed tributary Mauneluk River 67.12383 -156.00801 7/14/2012 Minnow Trap Dolly Varden juvenile 69
UNO5 9 Unnamed tributary Mauneluk River 67.05437 -155.81388 7/14/2012 Minnow Trap Dolly Varden juvenile 95
UNO5 9 Unnamed tributary Mauneluk River 67.05437 -155.81388 7/14/2012 Minnow Trap Dolly Varden juvenile 114
UNO5 9 Unnamed tributary Mauneluk River 67.05437 -155.81388 7/14/2012 Minnow Trap Dolly Varden juvenile 104
UNO5 9 Unnamed tributary Mauneluk River 67.05437 -155.81388 7/14/2012 Minnow Trap Dolly Varden juvenile 126
UNO5 9 Unnamed tributary Mauneluk River 67.05437 -155.81388 7/14/2012 Minnow Trap Dolly Varden juvenile 117
UNO5 9 Unnamed tributary Mauneluk River 67.05437 -155.81388 7/14/2012 Minnow Trap Dolly Varden juvenile 118
UNO5 9 Unnamed tributary Mauneluk River 67.05437 -155.81388 7/14/2012 Minnow Trap NO FISH - -
UNO5 9 Unnamed tributary Mauneluk River 67.05437 -155.81388 7/14/2012 Minnow Trap NO FISH - -
UNO7 9 Unnamed tributary Mauneluk River 67.11058 -155.63781 7/14/2012 Minnow Trap Slimy Sculpin juvenile/adult 71
UNO7 9 Unnamed tributary Mauneluk River 67.11058 -155.63781 7/14/2012 Minnow Trap NO FISH - -
UNO7 9 Unnamed tributary Mauneluk River 67.11058 -155.63781 7/14/2012 Minnow Trap NO FISH - -
UNO7 9 Unnamed tributary Mauneluk River 67.11058 -155.63781 7/14/2012 Electrofishing Slimy Sculpin juvenile/adult 55
UNO7 9 Unnamed tributary Mauneluk River 67.11058 -155.63781 7/14/2012 Electrofishing Slimy Sculpin juvenile/adult 67
UNO7 9 Unnamed tributary Mauneluk River 67.11058 -155.63781 7/14/2012 Electrofishing Slimy Sculpin juvenile/adult 66
UNO7 9 Unnamed tributary Mauneluk River 67.11058 -155.63781 7/14/2012 Electrofishing Slimy Sculpin juvenile/adult 57
UNO7 9 Unnamed tributary Mauneluk River 67.11058 -155.63781 7/14/2012 Electrofishing Slimy Sculpin juvenile/adult 70
UNO7 9 Unnamed tributary Mauneluk River 67.11058 -155.63781 7/14/2012 Electrofishing Slimy Sculpin juvenile/adult 64
UNO7 9 Unnamed tributary Mauneluk River 67.11058 -155.63781 7/14/2012 Electrofishing Slimy Sculpin juvenile/adult 47
UNO7 9 Unnamed tributary Mauneluk River 67.11058 -155.63781 7/14/2012 Electrofishing Slimy Sculpin juvenile/adult 49
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Reach Crosssing®  Waterbody Tributary to Latitude°N Longitude °W Date Sampling Method ~ Species Stage (mm)
UNO7 9 Unnamed tributary ~ Mauneluk River 67.11058 -155.63781 7/14/2012 Electrofishing Slimy Sculpin juvenile/adult 48
UNO7 9 Unnamed tributary ~ Mauneluk River 67.11058 -155.63781 7/14/2012 Electrofishing Slimy Sculpin juvenile/adult 67
UNO7 9 Unnamed tributary ~ Mauneluk River 67.11058 -155.63781 7/14/2012 Electrofishing Slimy Sculpin juvenile/adult 59
UNO7 9 Unnamed tributary ~ Mauneluk River 67.11058 -155.63781 7/14/2012 Electrofishing Slimy Sculpin juvenile/adult 73
UNO7 9 Unnamed tributary ~ Mauneluk River 67.11058 -155.63781 7/14/2012 Electrofishing Slimy Sculpin juvenile/adult 50
UNO7 9 Unnamed tributary Mauneluk River 67.11058 -155.63781 7/14/2012 Electrofishing Slimy Sculpin juvenile/adult 43
UNO7 9 Unnamed tributary Mauneluk River 67.11058 -155.63781 7/14/2012 Electrofishing Slimy Sculpin juvenile/adult 65
UNO7 9 Unnamed tributary ~ Mauneluk River 67.11058 -155.63781 7/14/2012 Electrofishing Slimy Sculpin juvenile/adult 42
UNO7 9 Unnamed tributary Mauneluk River 67.11058 -155.63781 7/14/2012 Electrofishing Slimy Sculpin juvenile/adult 46
UNO7 9 Unnamed tributary Mauneluk River 67.11058 -155.63781 7/14/2012 Electrofishing Arctic Grayling juvenile 109
UNO7 9 Unnamed tributary Mauneluk River 67.11058 -155.63781 7/14/2012 Electrofishing Slimy Sculpin juvenile/adult 61
UNO7 9 Unnamed tributary Mauneluk River 67.11058 -155.63781 7/14/2012 Electrofishing Slimy Sculpin juvenile/adult 54
UNO7 9 Unnamed tributary Mauneluk River 67.11058 -155.63781 7/14/2012 Electrofishing Slimy Sculpin juvenile/adult 46
UNO7 9 Unnamed tributary Mauneluk River 67.11058 -155.63781 7/14/2012 Electrofishing Slimy Sculpin juvenile/adult 47
UNO7 9 Unnamed tributary Mauneluk River 67.11058 -155.63781 7/14/2012 Electrofishing Slimy Sculpin juvenile/adult 62
UNO7 9 Unnamed tributary Mauneluk River 67.11058 -155.63781 7/14/2012 Electrofishing Slimy Sculpin juvenile/adult 62
UNO7 9 Unnamed tributary Mauneluk River 67.11058 -155.63781 7/14/2012 Electrofishing Slimy Sculpin juvenile/adult 66
UNO7 9 Unnamed tributary Mauneluk River 67.11058 -155.63781 7/14/2012 Electrofishing Slimy Sculpin juvenile/adult 61
UNO7 9 Unnamed tributary Mauneluk River 67.11058 -155.63781 7/14/2012 Electrofishing Slimy Sculpin juvenile/adult 76
UNO7 9 Unnamed tributary Mauneluk River 67.11058 -155.63781 7/14/2012 Electrofishing Slimy Sculpin juvenile/adult 74
UNO7 9 Unnamed tributary Mauneluk River 67.11058 -155.63781 7/14/2012 Electrofishing Slimy Sculpin juvenile/adult 61
UNO7 9 Unnamed tributary Mauneluk River 67.11058 -155.63781 7/14/2012 Electrofishing Slimy Sculpin juvenile/adult 74
UNO7 9 Unnamed tributary Mauneluk River 67.11058 -155.63781 7/14/2012 Electrofishing Slimy Sculpin juvenile/adult 57
UNO7 9 Unnamed tributary Mauneluk River 67.11058 -155.63781 7/14/2012 Electrofishing Slimy Sculpin juvenile/adult 49
UNO7 9 Unnamed tributary Mauneluk River 67.11058 -155.63781 7/14/2012 Electrofishing Slimy Sculpin juvenile/adult 53
UNO7 9 Unnamed tributary Mauneluk River 67.11058 -155.63781 7/14/2012 Electrofishing Slimy Sculpin juvenile/adult 51
UNO7 9 Unnamed tributary Mauneluk River 67.11058 -155.63781 7/14/2012 Electrofishing Slimy Sculpin juvenile/adult 53
UNO7 9 Unnamed tributary Mauneluk River 67.11058 -155.63781 7/14/2012 Electrofishing Slimy Sculpin juvenile/adult 40
UNO7 9 Unnamed tributary ~ Mauneluk River 67.11058 -155.63781 7/14/2012 Visual Arctic Grayling adult >300
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Survey Nearest Life History Length
Reach Crosssing®  Waterbody Tributary to Latitude°N Longitude °W Date Sampling Method ~ Species Stage (mm)
Observation
UNO7 9 Unnamed tributary ~ Mauneluk River 67.11058 -155.63781 7/14/2012 Visua Arctic Grayling adult >300
Observation
UNO6 9 Unnamed tributary Mauneluk River 67.02217 -155.84178 7/14/2012 Minnow Trap Dolly Varden juvenile 110
UNO6 9 Unnamed tributary Mauneluk River 67.02217 -155.84178 7/14/2012 Minnow Trap Dolly Varden juvenile 129
UNO6 9 Unnamed tributary Mauneluk River 67.02217 -155.84178 7/14/2012 Minnow Trap Dolly Varden juvenile 118
UNO6 9 Unnamed tributary Mauneluk River 67.02217 -155.84178 7/14/2012 Minnow Trap Dolly Varden juvenile 111
UNO06 9 Unnamed tributary ~ Mauneluk River 67.02217 -155.84178 7/14/2012 Minnow Trap Dolly Varden juvenile 135
UNO06 9 Unnamed tributary ~ Mauneluk River 67.02217 -155.84178 7/14/2012 Minnow Trap Dolly Varden juvenile 102
UNO06 9 Unnamed tributary ~ Mauneluk River 67.02217 -155.84178 7/14/2012 Minnow Trap Dolly Varden juvenile 100
UNO06 9 Unnamed tributary ~ Mauneluk River 67.02217 -155.84178 7/14/2012 Minnow Trap Dolly Varden juvenile 100
UNO06 9 Unnamed tributary ~ Mauneluk River 67.02217 -155.84178 7/14/2012 Minnow Trap Dolly Varden juvenile 123
UNO06 9 Unnamed tributary ~ Mauneluk River 67.02217 -155.84178 7/14/2012 Minnow Trap Dolly Varden juvenile 117
UNO6 9 Unnamed tributary Mauneluk River 67.02217 -155.84178 7/14/2012 Minnow Trap Dolly Varden juvenile 97
UNO6 9 Unnamed tributary Mauneluk River 67.02217 -155.84178 7/14/2012 Minnow Trap Dolly Varden juvenile 99
UNO06 9 Unnamed tributary ~ Mauneluk River 67.02217 -155.84178 7/14/2012 Minnow Trap Dolly Varden juvenile 125
UNO06 9 Unnamed tributary ~ Mauneluk River 67.02217 -155.84178 7/14/2012 Minnow Trap Dolly Varden juvenile 113
UNO06 9 Unnamed tributary ~ Mauneluk River 67.02217 -155.84178 7/14/2012 Minnow Trap Dolly Varden juvenile 123
UNO06 9 Unnamed tributary ~ Mauneluk River 67.02217 -155.84178 7/14/2012 Minnow Trap Dolly Varden juvenile 114
UNO06 9 Unnamed tributary ~ Mauneluk River 67.02217 -155.84178 7/14/2012 Minnow Trap Dolly Varden juvenile 168
UNO06 9 Unnamed tributary ~ Mauneluk River 67.02217 -155.84178 7/14/2012 Minnow Trap Dolly Varden juvenile 128
UNO06 9 Unnamed tributary ~ Mauneluk River 67.02217 -155.84178 7/14/2012 Minnow Trap Dolly Varden juvenile 122
UNO6 9 Unnamed tributary Mauneluk River 67.02217 -155.84178 7/14/2012 Minnow Trap Dolly Varden juvenile 78
MNO1 9 Mauneluk River Kobuk River 67.11119 -155.63925 7/14/2012 Minnow Trap NO FISH - -
MNO1 9 Mauneluk River Kobuk River 67.11119 -155.63925 7/14/2012 Minnow Trap NO FISH - -
MNO1 9 Mauneluk River Kobuk River 67.11119 -155.63925 7/14/2012 Minnow Trap NO FISH - -
UN11 9 Unnamed tributary Narvak Lake 66.99952 -155.61014 7/15/2012 Minnow Trap NO FISH - -
UN11 9 Unnamed tributary Narvak Lake 66.99952 -155.61014 7/15/2012 Minnow Trap NO FISH - -
UN11 9 Unnamed tributary Narvak Lake 66.99952 -155.61014 7/15/2012 Minnow Trap NO FISH - -
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MNO2 9 Mauneluk River Kobuk River 67.00295 -156.09182 7/25/2012 Electrofishing Slimy Sculpin juvenile/adult 82
MNO02 9 Mauneluk River Kobuk River 67.00295 -156.09182 7/25/2012 Electrofishing Slimy Sculpin juvenile/adult 74
MNO2 9 Mauneluk River Kobuk River 67.00295 -156.09182 7/25/2012 Electrofishing Slimy Sculpin juvenile/adult 61
MNO2 9 Mauneluk River Kobuk River 67.00295 -156.09182 7/25/2012 Electrofishing Slimy Sculpin juvenile/adult 73
MNO2 9 Mauneluk River Kobuk River 67.00295 -156.09182 7/25/2012 Electrofishing Slimy Sculpin juvenile/adult 70
MNO2 9 Mauneluk River Kobuk River 67.00295 -156.09182 7/25/2012 Electrofishing Slimy Sculpin juvenile/adult 54
MNO2 9 Mauneluk River Kobuk River 67.00295 -156.09182 7/25/2012 Electrofishing Slimy Sculpin juvenile/adult 60
MNO2 9 Mauneluk River Kobuk River 67.00295 -156.09182 7/25/2012 Electrofishing Slimy Sculpin juvenile/adult 68
MNO2 9 Mauneluk River Kobuk River 67.00295 -156.09182 7/25/2012 Electrofishing Slimy Sculpin juvenile/adult 44
MNO2 9 Mauneluk River Kobuk River 67.00295 -156.09182 7/25/2012 Electrofishing Chum Salmon juvenile 55
MNO2 9 Mauneluk River Kobuk River 67.00295 -156.09182 7/25/2012 Electrofishing Chum Salmon juvenile 57
MNO2 9 Mauneluk River Kobuk River 67.00295 -156.09182 7/25/2012 Electrofishing Chum Salmon juvenile 41
UN29 9 Unnamed tributary Mauneluk River 67.02696 -156.04826 7/25/2012 Electrofishing Northern Pike juvenile 193
UN29 9 Unnamed tributary Mauneluk River 67.02696 -156.04826 7/25/2012 Electrofishing Northern Pike juvenile 145
UN29 9 Unnamed tributary Mauneluk River 67.02696 -156.04826 7/25/2012 Electrofishing Slimy Sculpin juvenile/adult 57
UN29 9 Unnamed tributary Mauneluk River 67.02696 -156.04826 7/25/2012 Electrofishing Slimy Sculpin juvenile/adult 45
UN29 9 Unnamed tributary Mauneluk River 67.02696 -156.04826 7/25/2012 Electrofishing Slimy Sculpin juvenile/adult 27
UN29 9 Unnamed tributary Mauneluk River 67.02696 -156.04826 7/25/2012 Electrofishing Slimy Sculpin juvenile/adult 53
UN29 9 Unnamed tributary Mauneluk River 67.02696 -156.04826 7/25/2012 Electrofishing Slimy Sculpin juvenile/adult 43
UN29 9 Unnamed tributary Mauneluk River 67.02696 -156.04826 7/25/2012 Electrofishing Slimy Sculpin juvenile/adult 37
UN29 9 Unnamed tributary Mauneluk River 67.02696 -156.04826 7/25/2012 Electrofishing Chum Salmon juvenile 52
UN29 9 Unnamed tributary Mauneluk River 67.02696 -156.04826 7/25/2012 Electrofishing Chum Salmon juvenile 58
UN30 9 Unnamed tributary Mauneluk River 67.03453 -156.03934 7/25/2012 Visual Chum Salmon adult -
Observation
UN30 9 Unnamed tributary ~ Mauneluk River 67.03453 -156.03934 7/25/2012 Visua Arctic Grayling adult -
Observation
UN31 9 Unnamed tributary ~ Mauneluk River 67.12433 -155.63481 7/26/2012 Electrofishing Slimy Sculpin juvenile/adult 72
UN31 9 Unnamed tributary ~ Mauneluk River 67.12433 -155.63481 7/26/2012 Electrofishing Slimy Sculpin juvenile/adult 52
UN31 9 Unnamed tributary ~ Mauneluk River 67.12433 -155.63481 7/26/2012 Electrofishing Slimy Sculpin juvenile/adult 54
UN31 9 Unnamed tributary ~ Mauneluk River 67.12433 -155.63481 7/26/2012 Electrofishing Slimy Sculpin juvenile/adult 48
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UN31 9 Unnamed tributary ~ Mauneluk River 67.12433 -155.63481 7/26/2012 Electrofishing Slimy Sculpin juvenile/adult 51
UN31 9 Unnamed tributary ~ Mauneluk River 67.12433 -155.63481 7/26/2012 Electrofishing Slimy Sculpin juvenile/adult 60
UN31 9 Unnamed tributary ~ Mauneluk River 67.12433 -155.63481 7/26/2012 Electrofishing Slimy Sculpin juvenile/adult 68
UN31 9 Unnamed tributary ~ Mauneluk River 67.12433 -155.63481 7/26/2012 Electrofishing Slimy Sculpin juvenile/adult 62
UN31 9 Unnamed tributary ~ Mauneluk River 67.12433 -155.63481 7/26/2012 Electrofishing Slimy Sculpin juvenile/adult 59
UN31 9 Unnamed tributary Mauneluk River 67.12433 -155.63481 7/26/2012 Electrofishing Slimy Sculpin juvenile/adult 60
UN31 9 Unnamed tributary Mauneluk River 67.12433 -155.63481 7/26/2012 Electrofishing Slimy Sculpin juvenile/adult 55
UN31 9 Unnamed tributary Mauneluk River 67.12433 -155.63481 7/26/2012 Electrofishing Slimy Sculpin juvenile/adult 56
UN31 9 Unnamed tributary Mauneluk River 67.12433 -155.63481 7/26/2012 Electrofishing Slimy Sculpin juvenile/adult 50
UN31 9 Unnamed tributary Mauneluk River 67.12433 -155.63481 7/26/2012 Electrofishing Slimy Sculpin juvenile/adult 51
UN31 9 Unnamed tributary Mauneluk River 67.12433 -155.63481 7/26/2012 Electrofishing Slimy Sculpin juvenile/adult 53
UN31 9 Unnamed tributary Mauneluk River 67.12433 -155.63481 7/26/2012 Electrofishing Slimy Sculpin juvenile/adult 75
UN31 9 Unnamed tributary Mauneluk River 67.12433 -155.63481 7/26/2012 Electrofishing Slimy Sculpin juvenile/adult 53
UN31 9 Unnamed tributary Mauneluk River 67.12433 -155.63481 7/26/2012 Electrofishing Slimy Sculpin juvenile/adult 55
UN31 9 Unnamed tributary Mauneluk River 67.12433 -155.63481 7/26/2012 Electrofishing Slimy Sculpin juvenile/adult 57
UN31 9 Unnamed tributary Mauneluk River 67.12433 -155.63481 7/26/2012 Electrofishing Slimy Sculpin juvenile/adult 59
UN31 9 Unnamed tributary Mauneluk River 67.12433 -155.63481 7/26/2012 Electrofishing Dolly Varden juvenile 85
UN31 9 Unnamed tributary Mauneluk River 67.12433 -155.63481 7/26/2012 Electrofishing Dolly Varden juvenile 127
UN10 11 Unnamed tributary Beaver Creek 67.01060 -155.08077 7/15/2012 Minnow Trap Dolly Varden juvenile 83
UN10 11 Unnamed tributary Beaver Creek 67.01060 -155.08077 7/15/2012 Minnow Trap NO FISH - -
UN10 11 Unnamed tributary Beaver Creek 67.01060 -155.08077 7/15/2012 Minnow Trap Dolly Varden juvenile 75
UN10 11 Unnamed tributary Beaver Creek 67.01060 -155.08077 7/15/2012 Minnow Trap Dolly Varden juvenile 144
BVO1l 13 Beaver Creek Kobuk River 67.07523 -155.27667 7/15/2012 Minnow Trap NO FISH - -
BVO1l 13 Beaver Creek Kobuk River 67.07523 -155.27667 7/15/2012 Minnow Trap NO FISH - -
BVvV01 13 Beaver Creek Kobuk River 67.07523 -155.27667 7/15/2012 Minnow Trap Slimy Sculpin juvenile/adult 41
BVvV01 13 Beaver Creek Kobuk River 67.07523 -155.27667 7/15/2012 Visual Arctic Grayling adult -
Observation
UN12 13 Unnamed tributary Beaver Creek 67.07503 -155.27765 7/15/2012 Minnow Trap NO FISH - -
UN12 13 Unnamed tributary Beaver Creek 67.07503 -155.27765 7/15/2012 Minnow Trap NO FISH - -
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UN12 13 Unnamed tributary Beaver Creek 67.07503 -155.27765 7/15/2012 Minnow Trap NO FISH — -
UN27 13 Unnamed tributary Beaver Creek 67.12892 -155.19577 7/24/2012 Electrofishing Slimy Sculpin juvenile/adult 62
UN27 13 Unnamed tributary Beaver Creek 67.12892 -155.19577 7/24/2012 Electrofishing Slimy Sculpin juvenile/adult 65
UN27 13 Unnamed tributary Beaver Creek 67.12892 -155.19577 7/24/2012 Electrofishing Slimy Sculpin juvenile/adult 47
UN27 13 Unnamed tributary Beaver Creek 67.12892 -155.19577 7/24/2012 Electrofishing Slimy Sculpin juvenile/adult 63
UN27 13 Unnamed tributary Beaver Creek 67.12892 -155.19577 7/24/2012 Electrofishing Slimy Sculpin juvenile/adult 67
UN27 13 Unnamed tributary Beaver Creek 67.12892 -155.19577 7/24/2012 Electrofishing Slimy Sculpin juvenile/adult 59
UN27 13 Unnamed tributary Beaver Creek 67.12892 -155.19577 7/24/2012 Electrofishing Slimy Sculpin juvenile/adult 44
UN27 13 Unnamed tributary Beaver Creek 67.12892 -155.19577 7/24/2012 Electrofishing Slimy Sculpin juvenile/adult 46
UN27 13 Unnamed tributary Beaver Creek 67.12892 -155.19577 7/24/2012 Electrofishing Slimy Sculpin juvenile/adult 47
UN27 13 Unnamed tributary Beaver Creek 67.12892 -155.19577 7/24/2012 Electrofishing Slimy Sculpin juvenile/adult 42
UN27 13 Unnamed tributary Beaver Creek 67.12892 -155.19577 7/24/2012 Electrofishing Slimy Sculpin juvenile/adult 45
UN27 13 Unnamed tributary Beaver Creek 67.12892 -155.19577 7/24/2012 Electrofishing Slimy Sculpin juvenile/adult 50
UN27 13 Unnamed tributary Beaver Creek 67.12892 -155.19577 7/24/2012 Electrofishing Slimy Sculpin juvenile/adult 43
UN27 13 Unnamed tributary Beaver Creek 67.12892 -155.19577 7/24/2012 Electrofishing Slimy Sculpin juvenile/adult 59
UN27 13 Unnamed tributary Beaver Creek 67.12892 -155.19577 7/24/2012 Electrofishing Slimy Sculpin juvenile/adult 63
UN27 13 Unnamed tributary Beaver Creek 67.12892 -155.19577 7/24/2012 Electrofishing Slimy Sculpin juvenile/adult 64
UN27 13 Unnamed tributary Beaver Creek 67.12892 -155.19577 7/24/2012 Electrofishing Slimy Sculpin juvenile/adult 52
UN27 13 Unnamed tributary Beaver Creek 67.12892 -155.19577 7/24/2012 Electrofishing Slimy Sculpin juvenile/adult 47
UN27 13 Unnamed tributary Beaver Creek 67.12892 -155.19577 7/24/2012 Electrofishing Slimy Sculpin juvenile/adult 36
UN27 13 Unnamed tributary Beaver Creek 67.12892 -155.19577 7/24/2012 Electrofishing Slimy Sculpin juvenile/adult 54
UN27 13 Unnamed tributary Beaver Creek 67.12892 -155.19577 7/24/2012 Electrofishing Slimy Sculpin juvenile/adult 36
UN27 13 Unnamed tributary Beaver Creek 67.12892 -155.19577 7/24/2012 Electrofishing Slimy Sculpin juvenile/adult 37
UN27 13 Unnamed tributary Beaver Creek 67.12892 -155.19577 7/24/2012 Electrofishing Slimy Sculpin juvenile/adult 53
UN27 13 Unnamed tributary Beaver Creek 67.12892 -155.19577 7/24/2012 Electrofishing Slimy Sculpin juvenile/adult 47
UN27 13 Unnamed tributary Beaver Creek 67.12892 -155.19577 7/24/2012 Electrofishing Burbot juvenile 111
UN28 13 Unnamed tributary Beaver Creek 67.12244 -155.21069 7/24/2012 Electrofishing Slimy Sculpin juvenile/adult 68
UN28 13 Unnamed tributary Beaver Creek 67.12244 -155.21069 7/24/2012 Electrofishing Slimy Sculpin juvenile/adult 52
UN28 13 Unnamed tributary Beaver Creek 67.12244 -155.21069 7/24/2012 Electrofishing Slimy Sculpin juvenile/adult 44
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UNZ28 13 Unnamed tributary Beaver Creek 67.12244 -155.21069 7/24/2012 Electrofishing Slimy Sculpin juvenile/adult 57
UNZ28 13 Unnamed tributary Beaver Creek 67.12244 -155.21069 7/24/2012 Electrofishing Slimy Sculpin juvenile/adult 66
UN28 13 Unnamed tributary Beaver Creek 67.12244 -155.21069 7/24/2012 Electrofishing Slimy Sculpin juvenile/adult 50
UN28 13 Unnamed tributary Beaver Creek 67.12244 -155.21069 7/24/2012 Electrofishing Slimy Sculpin juvenile/adult 48
UN28 13 Unnamed tributary ~ Beaver Creek 67.12244 -155.21069 7/24/2012 Electrofishing Slimy Sculpin juvenile/adult 70
UNZ28 13 Unnamed tributary Beaver Creek 67.12244 -155.21069 7/24/2012 Electrofishing Slimy Sculpin juvenile/adult 57
UNZ28 13 Unnamed tributary Beaver Creek 67.12244 -155.21069 7/24/2012 Electrofishing Slimy Sculpin juvenile/adult 54
UN28 13 Unnamed tributary Beaver Creek 67.12244 -155.21069 7/24/2012 Electrofishing Slimy Sculpin juvenile/adult 53
UN28 13 Unnamed tributary Beaver Creek 67.12244 -155.21069 7/24/2012 Electrofishing Slimy Sculpin juvenile/adult 49
UNO8 15 Unnamed tributary Beaver Creek 67.00270 -155.00900 7/15/2012 Minnow Trap NO FISH - -
UNO8 15 Unnamed tributary Beaver Creek 67.00270 -155.00900 7/15/2012 Minnow Trap NO FISH - -
UNO8 15 Unnamed tributary Beaver Creek 67.00270 -155.00900 7/15/2012 Minnow Trap NO FISH - -
UN26 15 Unnamed tributary Beaver Creek 66.98333 -155.02530 7/24/2012 Electrofishing Slimy Sculpin juvenile/adult 54
UN26 15 Unnamed tributary Beaver Creek 66.98333 -155.02530 7/24/2012 Electrofishing Slimy Sculpin juvenile/adult 62
UN26 15 Unnamed tributary Beaver Creek 66.98333 -155.02530 7/24/2012 Electrofishing Slimy Sculpin juvenile/adult 66
UN26 15 Unnamed tributary Beaver Creek 66.98333 -155.02530 7/24/2012 Electrofishing Slimy Sculpin juvenile/adult 67
UN26 15 Unnamed tributary Beaver Creek 66.98333 -155.02530 7/24/2012 Electrofishing Slimy Sculpin juvenile/adult 57
UN26 15 Unnamed tributary Beaver Creek 66.98333 -155.02530 7/24/2012 Electrofishing Slimy Sculpin juvenile/adult 51
UN26 15 Unnamed tributary Beaver Creek 66.98333 -155.02530 7/24/2012 Electrofishing Slimy Sculpin juvenile/adult 42
UN26 15 Unnamed tributary Beaver Creek 66.98333 -155.02530 7/24/2012 Electrofishing Slimy Sculpin juvenile/adult 46
UN26 15 Unnamed tributary Beaver Creek 66.98333 -155.02530 7/24/2012 Electrofishing Slimy Sculpin juvenile/adult 40
UN26 15 Unnamed tributary Beaver Creek 66.98333 -155.02530 7/24/2012 Electrofishing Slimy Sculpin juvenile/adult 45
UN26 15 Unnamed tributary Beaver Creek 66.98333 -155.02530 7/24/2012 Electrofishing Slimy Sculpin juvenile/adult 45
UN26 15 Unnamed tributary Beaver Creek 66.98333 -155.02530 7/24/2012 Electrofishing Slimy Sculpin juvenile/adult 47
UN26 15 Unnamed tributary Beaver Creek 66.98333 -155.02530 7/24/2012 Electrofishing Slimy Sculpin juvenile/adult 56
UN26 15 Unnamed tributary Beaver Creek 66.98333 -155.02530 7/24/2012 Electrofishing Slimy Sculpin juvenile/adult 33
UN26 15 Unnamed tributary Beaver Creek 66.98333 -155.02530 7/24/2012 Electrofishing Slimy Sculpin juvenile/adult 35
UN26 15 Unnamed tributary Beaver Creek 66.98333 -155.02530 7/24/2012 Electrofishing Slimy Sculpin juvenile/adult 42
UN26 15 Unnamed tributary Beaver Creek 66.98333 -155.02530 7/24/2012 Electrofishing Slimy Sculpin juvenile/adult 42
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UN26 15 Unnamed tributary Beaver Creek 66.98333 -155.02530 7/24/2012 Electrofishing Slimy Sculpin juvenile/adult 65
UN26 15 Unnamed tributary ~ Beaver Creek 66.98333 -155.02530 7/24/2012 Electrofishing Slimy Sculpin juvenile/adult 57
UN26 15 Unnamed tributary Beaver Creek 66.98333 -155.02530 7/24/2012 Electrofishing Slimy Sculpin juvenile/adult 55
UN26 15 Unnamed tributary Beaver Creek 66.98333 -155.02530 7/24/2012 Electrofishing Slimy Sculpin juvenile/adult 60
UN26 15 Unnamed tributary ~ Beaver Creek 66.98333 -155.02530 7/24/2012 Electrofishing Slimy Sculpin juvenile/adult 40
UN26 15 Unnamed tributary ~ Beaver Creek 66.98333 -155.02530 7/24/2012 Electrofishing Slimy Sculpin juvenile/adult 59
UN26 15 Unnamed tributary ~ Beaver Creek 66.98333 -155.02530 7/24/2012 Electrofishing Slimy Sculpin juvenile/adult 57
UN26 15 Unnamed tributary ~ Beaver Creek 66.98333 -155.02530 7/24/2012 Electrofishing Slimy Sculpin juvenile/adult 60
UN26 15 Unnamed tributary Beaver Creek 66.98333 -155.02530 7/24/2012 Electrofishing Slimy Sculpin juvenile/adult 42
UN26 15 Unnamed tributary Beaver Creek 66.98333 -155.02530 7/24/2012 Electrofishing Slimy Sculpin juvenile/adult 67
UN26 15 Unnamed tributary Beaver Creek 66.98333 -155.02530 7/24/2012 Electrofishing Slimy Sculpin juvenile/adult 91
UN26 15 Unnamed tributary Beaver Creek 66.98333 -155.02530 7/24/2012 Electrofishing Slimy Sculpin juvenile/adult 54
UN26 15 Unnamed tributary Beaver Creek 66.98333 -155.02530 7/24/2012 Electrofishing Slimy Sculpin juvenile/adult 49
UN26 15 Unnamed tributary Beaver Creek 66.98333 -155.02530 7/24/2012 Electrofishing Slimy Sculpin juvenile/adult 46
UN26 15 Unnamed tributary Beaver Creek 66.98333 -155.02530 7/24/2012 Electrofishing Slimy Sculpin juvenile/adult 50
UN26 15 Unnamed tributary Beaver Creek 66.98333 -155.02530 7/24/2012 Electrofishing Slimy Sculpin juvenile/adult 47
UN26 15 Unnamed tributary Beaver Creek 66.98333 -155.02530 7/24/2012 Electrofishing Slimy Sculpin juvenile/adult 66
UN26 15 Unnamed tributary Beaver Creek 66.98333 -155.02530 7/24/2012 Electrofishing Slimy Sculpin juvenile/adult 71
UN26 15 Unnamed tributary Beaver Creek 66.98333 -155.02530 7/24/2012 Electrofishing Slimy Sculpin juvenile/adult 51
UN26 15 Unnamed tributary Beaver Creek 66.98333 -155.02530 7/24/2012 Electrofishing Slimy Sculpin juvenile/adult 74
UN26 15 Unnamed tributary Beaver Creek 66.98333 -155.02530 7/24/2012 Electrofishing Slimy Sculpin juvenile/adult 81
UN26 15 Unnamed tributary Beaver Creek 66.98333 -155.02530 7/24/2012 Electrofishing Slimy Sculpin juvenile/adult 65
UN26 15 Unnamed tributary Beaver Creek 66.98333 -155.02530 7/24/2012 Electrofishing Slimy Sculpin juvenile/adult 72
UN26 15 Unnamed tributary Beaver Creek 66.98333 -155.02530 7/24/2012 Electrofishing Slimy Sculpin juvenile/adult 52
UN26 15 Unnamed tributary Beaver Creek 66.98333 -155.02530 7/24/2012 Electrofishing Slimy Sculpin juvenile/adult 64
UN26 15 Unnamed tributary Beaver Creek 66.98333 -155.02530 7/24/2012 Electrofishing Slimy Sculpin juvenile/adult 62
UN26 15 Unnamed tributary Beaver Creek 66.98333 -155.02530 7/24/2012 Electrofishing Slimy Sculpin juvenile/adult 65
UN26 15 Unnamed tributary Beaver Creek 66.98333 -155.02530 7/24/2012 Electrofishing Slimy Sculpin juvenile/adult 55
UN26 15 Unnamed tributary Beaver Creek 66.98333 -155.02530 7/24/2012 Electrofishing Slimy Sculpin juvenile/adult 52
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Reach Crosssing®  Waterbody Tributary to Latitude°N Longitude °W Date Sampling Method ~ Species Stage (mm)
UN26 15 Unnamed tributary Beaver Creek 66.98333 -155.02530 7/24/2012 Electrofishing Slimy Sculpin juvenile/adult 55
UN26 15 Unnamed tributary ~ Beaver Creek 66.98333 -155.02530 7/24/2012 Electrofishing Slimy Sculpin juvenile/adult 57
UN26 15 Unnamed tributary Beaver Creek 66.98333 -155.02530 7/24/2012 Electrofishing Slimy Sculpin juvenile/adult 59
UN26 15 Unnamed tributary ~ Beaver Creek 66.98333 -155.02530 7/24/2012 Electrofishing Slimy Sculpin juvenile/adult 40
UN26 15 Unnamed tributary ~ Beaver Creek 66.98333 -155.02530 7/24/2012 Electrofishing Slimy Sculpin juvenile/adult 51
UN26 15 Unnamed tributary ~ Beaver Creek 66.98333 -155.02530 7/24/2012 Electrofishing Slimy Sculpin juvenile/adult 41
UN26 15 Unnamed tributary ~ Beaver Creek 66.98333 -155.02530 7/24/2012 Electrofishing Slimy Sculpin juvenile/adult 62
UN26 15 Unnamed tributary ~ Beaver Creek 66.98333 -155.02530 7/24/2012 Electrofishing Slimy Sculpin juvenile/adult 53
UN26 15 Unnamed tributary Beaver Creek 66.98333 -155.02530 7/24/2012 Electrofishing Slimy Sculpin juvenile/adult 60
UN26 15 Unnamed tributary Beaver Creek 66.98333 -155.02530 7/24/2012 Electrofishing Slimy Sculpin juvenile/adult 38
UN26 15 Unnamed tributary Beaver Creek 66.98333 -155.02530 7/24/2012 Electrofishing Slimy Sculpin juvenile/adult 38
UN26 15 Unnamed tributary Beaver Creek 66.98333 -155.02530 7/24/2012 Electrofishing Slimy Sculpin juvenile/adult 62
UN26 15 Unnamed tributary Beaver Creek 66.98333 -155.02530 7/24/2012 Electrofishing Slimy Sculpin juvenile/adult 53
UN26 15 Unnamed tributary Beaver Creek 66.98333 -155.02530 7/24/2012 Electrofishing Slimy Sculpin juvenile/adult 43
UN26 15 Unnamed tributary Beaver Creek 66.98333 -155.02530 7/24/2012 Electrofishing Slimy Sculpin juvenile/adult 51
UN26 15 Unnamed tributary Beaver Creek 66.98333 -155.02530 7/24/2012 Electrofishing Slimy Sculpin juvenile/adult 53
UN26 15 Unnamed tributary Beaver Creek 66.98333 -155.02530 7/24/2012 Electrofishing Slimy Sculpin juvenile/adult 53
UN26 15 Unnamed tributary Beaver Creek 66.98333 -155.02530 7/24/2012 Electrofishing Slimy Sculpin juvenile/adult 45
UN26 15 Unnamed tributary Beaver Creek 66.98333 -155.02530 7/24/2012 Electrofishing Slimy Sculpin juvenile/adult 37
UN26 15 Unnamed tributary Beaver Creek 66.98333 -155.02530 7/24/2012 Electrofishing Slimy Sculpin juvenile/adult 43
UN26 15 Unnamed tributary Beaver Creek 66.98333 -155.02530 7/24/2012 Electrofishing Slimy Sculpin juvenile/adult 37
UN26 15 Unnamed tributary Beaver Creek 66.98333 -155.02530 7/24/2012 Electrofishing Slimy Sculpin juvenile/adult 35
UN26 15 Unnamed tributary Beaver Creek 66.98333 -155.02530 7/24/2012 Electrofishing Slimy Sculpin juvenile/adult 55
UN26 15 Unnamed tributary Beaver Creek 66.98333 -155.02530 7/24/2012 Electrofishing Slimy Sculpin juvenile/adult 54
UN26 15 Unnamed tributary Beaver Creek 66.98333 -155.02530 7/24/2012 Electrofishing Slimy Sculpin juvenile/adult 63
UN26 15 Unnamed tributary Beaver Creek 66.98333 -155.02530 7/24/2012 Electrofishing Slimy Sculpin juvenile/adult 64
UN26 15 Unnamed tributary Beaver Creek 66.98333 -155.02530 7/24/2012 Electrofishing Slimy Sculpin juvenile/adult 65
UN26 15 Unnamed tributary Beaver Creek 66.98333 -155.02530 7/24/2012 Electrofishing Slimy Sculpin juvenile/adult 52
UN26 15 Unnamed tributary Beaver Creek 66.98333 -155.02530 7/24/2012 Electrofishing Slimy Sculpin juvenile/adult 55
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UN26 15 Unnamed tributary Beaver Creek 66.98333 -155.02530 7/24/2012 Electrofishing Slimy Sculpin juvenile/adult 50
UN26 15 Unnamed tributary ~ Beaver Creek 66.98333 -155.02530 7/24/2012 Electrofishing Slimy Sculpin juvenile/adult 41
UN26 15 Unnamed tributary ~ Beaver Creek 66.98333 -155.02530 7/24/2012 Electrofishing Slimy Sculpin juvenile/adult 51
UN26 15 Unnamed tributary Beaver Creek 66.98333 -155.02530 7/24/2012 Electrofishing Slimy Sculpin juvenile/adult 55
UN26 15 Unnamed tributary ~ Beaver Creek 66.98333 -155.02530 7/24/2012 Electrofishing Slimy Sculpin juvenile/adult 47
UN26 15 Unnamed tributary ~ Beaver Creek 66.98333 -155.02530 7/24/2012 Electrofishing Slimy Sculpin juvenile/adult 58
UN26 15 Unnamed tributary Beaver Creek 66.98333 -155.02530 7/24/2012 Electrofishing Dolly Varden juvenile 88
UN26 15 Unnamed tributary Beaver Creek 66.98333 -155.02530 7/24/2012 Electrofishing Dolly Varden juvenile 98
UNO09 16 Unnamed tributary Reed River 67.19412 -154.88269 7/15/2012 Minnow Trap Slimy Sculpin juvenile/adult 63
UNO09 16 Unnamed tributary Reed River 67.19412 -154.88269 7/15/2012 Minnow Trap Slimy Sculpin juvenile/adult 63
UNO09 16 Unnamed tributary Reed River 67.19412 -154.88269 7/15/2012 Minnow Trap Slimy Sculpin juvenile/adult 63
UNO9 16 Unnamed tributary Reed River 67.19412 -154.88269 7/15/2012 Minnow Trap NO FISH - -
RDO1 16 Reed River Kobuk River 67.19318 -154.88084 7/15/2012 Minnow Trap NO FISH — —
RDO1 16 Reed River Kobuk River 67.19318 -154.88084 7/15/2012 Minnow Trap NO FISH — —
RDO1 16 Reed River Kobuk River 67.19318 -154.88084 7/15/2012 Minnow Trap NO FISH — —
RDO02 16 Reed River Kobuk River 67.06531 -154.81343 7/21/2012 Minnow Trap Slimy Sculpin juvenile/adult 47
RDO02 16 Reed River Kobuk River 67.06531 -154.81343 7/21/2012 Minnow Trap Slimy Sculpin juvenile/adult 55
RDO02 16 Reed River Kobuk River 67.06531 -154.81343 7/21/2012 Minnow Trap Slimy Sculpin juvenile/adult 49
RD02 16 Reed River Kobuk River 67.06531 -154.81343 7/21/2012 Minnow Trap NO FISH - —
RDO02 16 Reed River Kobuk River 67.06531 -154.81343 7/21/2012 Visual Arctic Grayling juvenile/adult -
Observation
ALO1 24 AlatnaRiver Koyukuk River 67.18136 -153.48386 7/23/2012 Electrofishing Slimy Sculpin juvenile/adult 62
ALO1 24 AlatnaRiver Koyukuk River 67.18136 -153.48386 7/23/2012 Electrofishing Slimy Sculpin juvenile/adult 52
ALO1 24 AlatnaRiver Koyukuk River 67.18136 -153.48386 7/23/2012 Electrofishing Slimy Sculpin juvenile/adult 54
ALO1 24 AlatnaRiver Koyukuk River 67.18136 -153.48386 7/23/2012 Electrofishing Slimy Sculpin juvenile/adult 71
ALO1 24 AlatnaRiver Koyukuk River 67.18136 -153.48386 7/23/2012 Electrofishing Slimy Sculpin juvenile/adult 60
ALO1 24 AlatnaRiver Koyukuk River 67.18136 -153.48386 7/23/2012 Electrofishing Slimy Sculpin juvenile/adult 58
ALO1 24 AlatnaRiver Koyukuk River 67.18136 -153.48386 7/23/2012 Electrofishing Slimy Sculpin juvenile/adult 59
ALO1 24 AlatnaRiver Koyukuk River 67.18136 -153.48386 7/23/2012 Electrofishing Slimy Sculpin juvenile/adult 62
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Reach Crosssing®  Waterbody Tributary to Latitude°N Longitude °W Date Sampling Method ~ Species Stage (mm)

ALO1 24 Alatna River Koyukuk River 67.18136 -153.48386 7/23/2012 Electrofishing Slimy Sculpin juvenile/adult 56

ALO1 24 AlatnaRiver Koyukuk River 67.18136 -153.48386 7/23/2012 Electrofishing Slimy Sculpin juvenile/adult 48

UN25a 24 Unnamed tributary ~ Alatna River 67.22524 -153.55644 7/23/2012 Visua Chum Salmon adult -

Observation
UN25b 24 Unnamed tributary ~ Alatna River 67.22868 -153.59320 7/23/2012 Visual Chinook Salmon adult -
Observation

UN13 25 Unnamed tributary Malamute Fork Alatna 67.06966 -153.11984 7/16/2012 Minnow Trap NO FISH - -
River

UN13 25 Unnamed tributary ~ Malamute Fork Alatna 67.06966 -153.11984 7/16/2012 Minnow Trap NO FISH - -
River

UN13 25 Unnamed tributary Malamute Fork Alatna 67.06966 -153.11984 7/16/2012 Minnow Trap Slimy Sculpin juvenile/adult 94
River

UN14 25 Unnamed tributary Malamute Fork Alatna 67.11074 -152.93070 7/16/2012 Minnow Trap NO FISH - -
River

UN14 25 Unnamed tributary Malamute Fork Alatha 67.11074 -152.93070 7/16/2012 Minnow Trap NO FISH - -
River

UN14 25 Unnamed tributary Malamute Fork Alatna 67.11074 -152.93070 7/16/2012 Minnow Trap NO FISH - -
River

UN14 25 Unnamed tributary Malamute Fork Alatna 67.11074 -152.93070 7/16/2012 Dipnet Coho Salmon juvenile 46
River

UN14 25 Unnamed tributary Malamute Fork Alatna 67.11074 -152.93070 7/16/2012 Dipnet Coho Salmon juvenile 48
River

UN14 25 Unnamed tributary Malamute Fork Alatna 67.11074 -152.93070 7/16/2012 Dipnet Chum Salmon juvenile 38
River

UN14 25 Unnamed tributary Malamute Fork Alatna 67.11074 -152.93070 7/16/2012 Dipnet Chum Salmon juvenile 44
River

UN14 25 Unnamed tributary Malamute Fork Alatna 67.11074 -152.93070 7/16/2012 Dipnet Coho Salmon juvenile 47
River

UN14 25 Unnamed tributary Malamute Fork Alatna 67.11074 -152.93070 7/16/2012 Dipnet Coho Salmon juvenile 47
River

UN15 25 Unnamed tributary Malamute Fork Alatna 67.10036 -152.74847 7/16/2012 Minnow Trap Coho Salmon juvenile 58
River

UN15 25 Unnamed tributary Malamute Fork Alatna 67.10036 -152.74847 7/16/2012 Minnow Trap Coho Salmon juvenile 57
River

UN15 25 Unnamed tributary Malamute Fork Alatna 67.10036 -152.74847 7/16/2012 Minnow Trap NO FISH - -
River

UN15 25 Unnamed tributary Malamute Fork Alatna 67.10036 -152.74847 7/16/2012 Minnow Trap NO FISH - -
River

TBO1 25 Tobuk Creek Malamute Fork Alatna 67.07944 -153.18635 7/16/2012 Minnow Trap NO FISH - -
River
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Reach Crosssing®  Waterbody Tributary to Latitude°N Longitude °W Date Sampling Method ~ Species Stage (mm)
TBO1 25 Tobuk Creek Malamute Fork Alatha 67.07944 -153.18635 7/16/2012 Minnow Trap NO FISH - -
River
TBO1 25 Tobuk Creek Malamute Fork Alatna 67.07944 -153.18635 7/16/2012 Minnow Trap NO FISH - -
River
TBO1 25 Tobuk Creek Malamute Fork Alatna 67.07944 -153.18635 7/16/2012 Electrofishing Coho Salmon juvenile 69
River
TBO1 25 Tobuk Creek Maamute Fork Alatna 67.07944 -153.18635 7/16/2012 Electrofishing Chinook Salmon juvenile 74
River
BDO1 25 Bedrock Creek Malamute Fork Alatna 67.09796 -152.60043 7/17/2012 Minnow Trap NO FISH - -
River
BDO1 25 Bedrock Creek Malamute Fork Alatna 67.09796 -152.60043 7/17/2012 Minnow Trap NO FISH - -
River
BDO1 25 Bedrock Creek Malamute Fork Alatna 67.09796 -152.60043 7/17/2012 Minnow Trap NO FISH - -
River
UN18 25 Unnamed tributary Bedrock Creek 67.09319 -152.72504 7/17/2012 Minnow Trap NO FISH - -
UN18 25 Unnamed tributary Bedrock Creek 67.09319 -152.72504 7/17/2012 Minnow Trap NO FISH - -
UN18 25 Unnamed tributary Bedrock Creek 67.09319 -152.72504 7/17/2012 Minnow Trap NO FISH - -
SZ01 31 East Fork Sozhekla ~ Sozhekla Creek 67.03600 -152.41211 7/17/2012 Minnow Trap NO FISH - -
Creek
Sz01 31 East Fork Sozhekla ~ Sozhekla Creek 67.03600 -152.41211 7/17/2012 Minnow Trap NO FISH - -
Creek
Sz01 31 East Fork Sozhekla  Sozhekla Creek 67.03600 -152.41211 7/17/2012 Minnow Trap NO FISH - -
Creek
SZ01 31 East Fork Sozhekla ~ Sozhekla Creek 67.03600 -152.41211 7/17/2012 Electrofishing Arctic Grayling juvenile 104
Creek
Sz01 31 East Fork Sozhekla ~ Sozhekla Creek 67.03600 -152.41211 7/17/2012 Electrofishing Arctic Grayling juvenile 41
Creek
Sz01 31 East Fork Sozhekla ~ Sozhekla Creek 67.03600 -152.41211 7/17/2012 Electrofishing Arctic Grayling juvenile 39
Creek
UN17 32 Unnamed tributary Malamute Fork John River ~ 67.04867 -152.12669 7/17/2012 Minnow Trap NO FISH - -
UN17 32 Unnamed tributary Malamute Fork John River 67.04867 -152.12669 7/17/2012 Minnow Trap NO FISH — -
UN17 32 Unnamed tributary Malamute Fork John River 67.04867 -152.12669 7/17/2012 Minnow Trap NO FISH - -
UN17 32 Unnamed tributary ~ Malamute Fork John River ~ 67.04867 -152.12669 7/17/2012 Dipnet Coho Salmon juvenile 59
UN20 35 Unnamed tributary ~ South Fork Koyukuk River  66.67128 -151.48851 7/20/2012 Electrofishing Slimy Sculpin juvenile/adult 56
UN21 36 Unnamed tributary South Fork Koyukuk River  66.82559 -151.17087 7/20/2012 Electrofishing Arctic Grayling juvenile 39
UN21 36 Unnamed tributary ~ South Fork Koyukuk River — 66.82559 -151.17087 7/20/2012 Electrofishing Arctic Grayling juvenile 29
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UN21 36 Unnamed tributary South Fork Koyukuk River ~ 66.82559 -151.17087 7/20/2012 Electrofishing Arctic Grayling juvenile 35
UN21 36 Unnamed tributary ~ South Fork Koyukuk River  66.82559 -151.17087 7/20/2012 Electrofishing Arctic Grayling juvenile 32
UN21 36 Unnamed tributary South Fork Koyukuk River ~ 66.82559 -151.17087 7/20/2012 Electrofishing Arctic Grayling juvenile 33
UN21 36 Unnamed tributary South Fork Koyukuk River  66.82559 -151.17087 7/20/2012 Electrofishing Arctic Grayling juvenile 30
UN21 36 Unnamed tributary ~ South Fork Koyukuk River  66.82559 -151.17087 7/20/2012 Electrofishing Arctic Grayling juvenile 31
UNZ21 36 Unnamed tributary South Fork Koyukuk River  66.82559 -151.17087 7/20/2012 Electrofishing Arctic Grayling juvenile 29
UN21 36 Unnamed tributary South Fork Koyukuk River  66.82559 -151.17087 7/20/2012 Electrofishing Arctic Grayling juvenile 34
UN21 36 Unnamed tributary South Fork Koyukuk River — 66.82559 -151.17087 7/20/2012 Electrofishing Arctic Grayling juvenile 29
UN21 36 Unnamed tributary South Fork Koyukuk River  66.82559 -151.17087 7/20/2012 Electrofishing Arctic Grayling juvenile 26
UN21 36 Unnamed tributary South Fork Koyukuk River  66.82559 -151.17087 7/20/2012 Electrofishing Arctic Grayling juvenile 137
UN21 36 Unnamed tributary South Fork Koyukuk River  66.82559 -151.17087 7/20/2012 Electrofishing Slimy Sculpin juvenile/adult 85
UN21 36 Unnamed tributary South Fork Koyukuk River  66.82559 -151.17087 7/20/2012 Electrofishing Slimy Sculpin juvenile/adult 76
UN21 36 Unnamed tributary South Fork Koyukuk River — 66.82559 -151.17087 7/20/2012 Electrofishing Slimy Sculpin juvenile/adult 80
UN21 36 Unnamed tributary South Fork Koyukuk River — 66.82559 -151.17087 7/20/2012 Electrofishing Slimy Sculpin juvenile/adult 77
UN21 36 Unnamed tributary South Fork Koyukuk River — 66.82559 -151.17087 7/20/2012 Electrofishing Slimy Sculpin juvenile/adult 54
UN21 36 Unnamed tributary South Fork Koyukuk River — 66.82559 -151.17087 7/20/2012 Electrofishing Slimy Sculpin juvenile/adult 77
UN21 36 Unnamed tributary South Fork Koyukuk River — 66.82559 -151.17087 7/20/2012 Electrofishing Slimy Sculpin juvenile/adult 70
UN19 38 Unnamed tributary ~ Jim River 66.78889 -150.85132 7/20/2012 Electrofishing Coho Salmon juvenile 55
UN19 38 Unnamed tributary ~ Jim River 66.78889 -150.85132 7/20/2012 Electrofishing Coho Salmon juvenile 62
UN19 38 Unnamed tributary ~ Jim River 66.78889 -150.85132 7/20/2012 Electrofishing Coho Salmon juvenile 49
UN19 38 Unnamed tributary ~ Jim River 66.78889 -150.85132 7/20/2012 Electrofishing Slimy Sculpin juvenile/adult 52
UN19 38 Unnamed tributary ~ Jim River 66.78889 -150.85132 7/20/2012 Electrofishing Slimy Sculpin juvenile/adult 76
UN19 38 Unnamed tributary ~ Jim River 66.78889 -150.85132 7/20/2012 Electrofishing Slimy Sculpin juvenile/adult 48
UN19 38 Unnamed tributary ~ Jim River 66.78889 -150.85132 7/20/2012 Electrofishing Slimy Sculpin juvenile/adult 33
UN19 38 Unnamed tributary ~ Jim River 66.78889 -150.85132 7/20/2012 Electrofishing Slimy Sculpin juvenile/adult 72
UN19 38 Unnamed tributary ~ Jim River 66.78889 -150.85132 7/20/2012 Electrofishing Slimy Sculpin juvenile/adult 56
UN19 38 Unnamed tributary ~ Jim River 66.78889 -150.85132 7/20/2012 Electrofishing Slimy Sculpin juvenile/adult 67
UN19 38 Unnamed tributary ~ Jim River 66.78889 -150.85132 7/20/2012 Electrofishing Slimy Sculpin juvenile/adult 57
UN19 38 Unnamed tributary ~ Jim River 66.78889 -150.85132 7/20/2012 Electrofishing Slimy Sculpin juvenile/adult 61
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UN19 38 Unnamed tributary ~ Jim River 66.78889 -150.85132 7/20/2012 Electrofishing Slimy Sculpin juvenile/adult 60
UN19 38 Unnamed tributary ~ Jim River 66.78889 -150.85132 7/20/2012 Electrofishing Slimy Sculpin juvenile/adult 71
UN19 38 Unnamed tributary ~ Jim River 66.78889 -150.85132 7/20/2012 Electrofishing Slimy Sculpin juvenile/adult 60
UN19 38 Unnamed tributary ~ Jim River 66.78889 -150.85132 7/20/2012 Electrofishing Slimy Sculpin juvenile/adult 49
UN19 38 Unnamed tributary ~ Jim River 66.78889 -150.85132 7/20/2012 Electrofishing Slimy Sculpin juvenile/adult 66
UN19 38 Unnamed tributary ~ Jim River 66.78889 -150.85132 7/20/2012 Electrofishing Slimy Sculpin juvenile/adult 53
UN19 38 Unnamed tributary ~ Jim River 66.78889 -150.85132 7/20/2012 Electrofishing Slimy Sculpin juvenile/adult 51
UN19 38 Unnamed tributary ~ Jim River 66.78889 -150.85132 7/20/2012 Electrofishing Slimy Sculpin juvenile/adult 62
UN19 38 Unnamed tributary ~ Jim River 66.78889 -150.85132 7/20/2012 Electrofishing Slimy Sculpin juvenile/adult 61
UN19 38 Unnamed tributary ~ Jim River 66.78889 -150.85132 7/20/2012 Electrofishing Slimy Sculpin juvenile/adult 72
UN19 38 Unnamed tributary ~ Jim River 66.78889 -150.85132 7/20/2012 Electrofishing Slimy Sculpin juvenile/adult 63
UN19 38 Unnamed tributary ~ Jim River 66.78889 -150.85132 7/20/2012 Electrofishing Slimy Sculpin juvenile/adult 50
UN19 38 Unnamed tributary ~ Jim River 66.78889 -150.85132 7/20/2012 Electrofishing Slimy Sculpin juvenile/adult 47
UN19 38 Unnamed tributary ~ Jim River 66.78889 -150.85132 7/20/2012 Electrofishing Slimy Sculpin juvenile/adult 51
UN19 38 Unnamed tributary ~ Jim River 66.78889 -150.85132 7/20/2012 Electrofishing Slimy Sculpin juvenile/adult 60
UN19 38 Unnamed tributary ~ Jim River 66.78889 -150.85132 7/20/2012 Electrofishing Slimy Sculpin juvenile/adult 65
UN19 38 Unnamed tributary ~ Jim River 66.78889 -150.85132 7/20/2012 Electrofishing Slimy Sculpin juvenile/adult 51
UN19 38 Unnamed tributary ~ Jim River 66.78889 -150.85132 7/20/2012 Electrofishing Arctic Grayling juvenile 97
UN19 38 Unnamed tributary ~ Jim River 66.78889 -150.85132 7/20/2012 Electrofishing Coho Salmon juvenile 55
UN19 38 Unnamed tributary ~ Jim River 66.78889 -150.85132 7/20/2012 Electrofishing Coho Salmon juvenile 66
UN19 38 Unnamed tributary ~ Jim River 66.78889 -150.85132 7/20/2012 Electrofishing Coho Salmon juvenile 55
UN19 38 Unnamed tributary ~ Jim River 66.78889 -150.85132 7/20/2012 Electrofishing Coho Salmon juvenile 52
UN19 38 Unnamed tributary ~ Jim River 66.78889 -150.85132 7/20/2012 Electrofishing Coho Salmon juvenile 61
UN19 38 Unnamed tributary ~ Jim River 66.78889 -150.85132 7/20/2012 Electrofishing Coho Salmon juvenile 55
UN19 38 Unnamed tributary ~ Jim River 66.78889 -150.85132 7/20/2012 Electrofishing Chinook Salmon juvenile 48
UN24 39 Unnamed tributary ~ Jim River 66.83560 -150.64531 7/23/2012 Electrofishing Slimy Sculpin juvenile/adult 62
UN24 39 Unnamed tributary ~ Jim River 66.83560 -150.64531 7/23/2012 Electrofishing Slimy Sculpin juvenile/adult 81
UN24 39 Unnamed tributary ~ Jim River 66.83560 -150.64531 7/23/2012 Electrofishing Slimy Sculpin juvenile/adult 81
UN24 39 Unnamed tributary ~ Jim River 66.83560 -150.64531 7/23/2012 Electrofishing Slimy Sculpin juvenile/adult 71
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UN24 39 Unnamed tributary ~ Jim River 66.83560 -150.64531 7/23/2012 Electrofishing Slimy Sculpin juvenile/adult 52
UN24 39 Unnamed tributary ~ Jim River 66.83560 -150.64531 7/23/2012 Electrofishing Slimy Sculpin juvenile/adult 79
UN24 39 Unnamed tributary ~ Jim River 66.83560 -150.64531 7/23/2012 Electrofishing Slimy Sculpin juvenile/adult 52
UN24 39 Unnamed tributary ~ Jim River 66.83560 -150.64531 7/23/2012 Electrofishing Slimy Sculpin juvenile/adult 51
UN24 39 Unnamed tributary ~ Jim River 66.83560 -150.64531 7/23/2012 Electrofishing Slimy Sculpin juvenile/adult 86
UN24 39 Unnamed tributary ~ Jim River 66.83560 -150.64531 7/23/2012 Electrofishing Slimy Sculpin juvenile/adult 75
UN24 39 Unnamed tributary ~ Jim River 66.83560 -150.64531 7/23/2012 Electrofishing Slimy Sculpin juvenile/adult 91
UN24 39 Unnamed tributary ~ Jim River 66.83560 -150.64531 7/23/2012 Electrofishing Slimy Sculpin juvenile/adult 54
UN24 39 Unnamed tributary ~ Jim River 66.83560 -150.64531 7/23/2012 Electrofishing Slimy Sculpin juvenile/adult 37
UN24 39 Unnamed tributary ~ Jim River 66.83560 -150.64531 7/23/2012 Electrofishing Slimy Sculpin juvenile/adult 74
UN24 39 Unnamed tributary ~ Jim River 66.83560 -150.64531 7/23/2012 Electrofishing Slimy Sculpin juvenile/adult 69
UN24 39 Unnamed tributary ~ Jim River 66.83560 -150.64531 7/23/2012 Electrofishing Slimy Sculpin juvenile/adult 72
UN24 39 Unnamed tributary ~ Jim River 66.83560 -150.64531 7/23/2012 Electrofishing Slimy Sculpin juvenile/adult 51
UN24 39 Unnamed tributary ~ Jim River 66.83560 -150.64531 7/23/2012 Electrofishing Slimy Sculpin juvenile/adult 53
UN24 39 Unnamed tributary ~ Jim River 66.83560 -150.64531 7/23/2012 Electrofishing Slimy Sculpin juvenile/adult 37
UN24 39 Unnamed tributary ~ Jim River 66.83560 -150.64531 7/23/2012 Electrofishing Slimy Sculpin juvenile/adult 40
UN24 39 Unnamed tributary ~ Jim River 66.83560 -150.64531 7/23/2012 Electrofishing Slimy Sculpin juvenile/adult 57
UN24 39 Unnamed tributary ~ Jim River 66.83560 -150.64531 7/23/2012 Electrofishing Slimy Sculpin juvenile/adult 57
UN24 39 Unnamed tributary ~ Jim River 66.83560 -150.64531 7/23/2012 Electrofishing Slimy Sculpin juvenile/adult 55
UN24 39 Unnamed tributary ~ Jim River 66.83560 -150.64531 7/23/2012 Electrofishing Slimy Sculpin juvenile/adult 42
UN24 39 Unnamed tributary ~ Jim River 66.83560 -150.64531 7/23/2012 Electrofishing Slimy Sculpin juvenile/adult 29
UN24 39 Unnamed tributary ~ Jim River 66.83560 -150.64531 7/23/2012 Electrofishing Slimy Sculpin juvenile/adult 31
UN24 39 Unnamed tributary ~ Jim River 66.83560 -150.64531 7/23/2012 Electrofishing Slimy Sculpin juvenile/adult 31
UN24 39 Unnamed tributary ~ Jim River 66.83560 -150.64531 7/23/2012 Electrofishing Coho Salmon juvenile 62
UN24 39 Unnamed tributary ~ Jim River 66.83560 -150.64531 7/23/2012 Electrofishing Coho Salmon juvenile 61
RDO03 S2 Reed River Kobuk River 66.96365 -154.81606 7/21/2012 Minnow Trap NO FISH - —
RDO03 S2 Reed River Kobuk River 66.96365 -154.81606 7/21/2012 Minnow Trap NO FISH - —
RDO03 S2 Reed River Kobuk River 66.96365 -154.81606 7/21/2012 Minnow Trap NO FISH - —
RDO3 S2 Reed River Kobuk River 66.96365 -154.81606 7/21/2012 Minnow Trap NO FISH - —
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Survey Nearest Life History Length
Reach Crosssing®  Waterbody Tributary to Latitude°N Longitude °W Date Sampling Method ~ Species Stage (mm)
RDO3 S2 Reed River Kobuk River 66.96365 -154.81606 7/21/2012 Electrofishing Arctic Grayling juvenile 38
RDO3 S2 Reed River Kobuk River 66.96365 -154.81606 7/21/2012 Electrofishing Arctic Grayling juvenile 41
RDO3 2 Reed River Kobuk River 66.96365 -154.81606 7/21/2012 Electrofishing Arctic Grayling juvenile 39
RDO3 S2 Reed River Kobuk River 66.96365 -154.81606 7/21/2012 Electrofishing Chum Salmon juvenile 38
RDO3 S2 Reed River Kobuk River 66.96365 -154.81606 7/21/2012 Electrofishing Chum Salmon juvenile 36
RDO03 S2 Reed River Kobuk River 66.96365 -154.81606 7/21/2012 Electrofishing Slimy Sculpin juvenile/adult 71
RDO03 S2 Reed River Kobuk River 66.96365 -154.81606 71212012 Electrofishing Slimy Sculpin juvenile/adult 67
RDO03 S2 Reed River Kobuk River 66.96365 -154.81606 7/21/2012 Electrofishing Slimy Sculpin juvenile/adult 63
RDO03 S2 Reed River Kobuk River 66.96365 -154.81606 7/21/2012 Electrofishing Slimy Sculpin juvenile/adult 46
RDO3 S2 Reed River Kobuk River 66.96365 -154.81606 7/21/2012 Electrofishing Slimy Sculpin juvenile/adult 58
RDO3 S2 Reed River Kobuk River 66.96365 -154.81606 7/21/2012 Electrofishing Burbot juvenile 156
KBO1 S3 Kobuk River None 67.02165 -154.35763 9/4/2012 Minnow Trap Slimy Sculpin juvenile/adult 78
KBO1 S3 Kobuk River None 67.02165 -154.35763 9/4/2012 Minnow Trap NO FISH - -
KBO1 S3 Kobuk River None 67.02165 -154.35763 9/4/2012 Minnow Trap NO FISH - —
KBO1 S3 Kobuk River None 67.02165 -154.35763 9/4/2012 Visual Chum Salmon adult -
Observation
KBO1 3 Kobuk River None 67.02165 -154.35763 9/4/2012 Visual Chum Salmon adult -
Observation
UN32 S3 Unnamed tributary Kobuk River 66.89105 -154.47314 9/4/2012 Minnow Trap Slimy Sculpin juvenile/adult 101
UN32 S3 Unnamed tributary Kobuk River 66.89105 -154.47314 9/4/2012 Minnow Trap NO FISH - -
UN32 S3 Unnamed tributary Kobuk River 66.89105 -154.47314 9/4/2012 Minnow Trap Slimy Sculpin juvenile/adult 92
UN33 S3 Unnamed tributary Kichaiakalea Creek 67.05337 -154.14697 9/4/2012 Minnow Trap Slimy Sculpin juvenile/adult 56
UN33 S3 Unnamed tributary Kichaiakalea Creek 67.05337 -154.14697 9/4/2012 Minnow Trap Slimy Sculpin juvenile/adult 86
UN33 S3 Unnamed tributary Kichaiakalea Creek 67.05337 -154.14697 9/4/2012 Minnow Trap Slimy Sculpin juvenile/adult 87
UN33 S3 Unnamed tributary Kichaiakalea Creek 67.05337 -154.14697 9/4/2012 Minnow Trap NO FISH - -
UN34 S3 Unnamed tributary ~ Kobuk River 67.01901 -154.44464 9/4/2012 Minnow Trap Dolly Varden juvenile 128
UN34 S3 Unnamed tributary ~ Kobuk River 67.01901 -154.44464 9/4/2012 Minnow Trap Dolly Varden juvenile 130
UN34 S3 Unnamed tributary ~ Kobuk River 67.01901 -154.44464 9/4/2012 Minnow Trap NO FISH - -
UN34 S3 Unnamed tributary Kobuk River 67.01901 -154.44464 9/4/2012 Minnow Trap NO FISH - —
UN35 S3 Unnamed tributary ~ Kobuk River 67.00066 -154.55439 9/4/2012 Minnow Trap Slimy Sculpin juvenile/adult 101
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Survey Nearest Life History Length
Reach Crosssing®  Waterbody Tributary to Latitude°N Longitude °W Date Sampling Method ~ Species Stage (mm)
UN35 S3 Unnamed tributary ~ Kobuk River 67.00066 -154.55439 9/4/2012 Minnow Trap Slimy Sculpin juvenile/adult 96
UN35 S3 Unnamed tributary ~ Kobuk River 67.00066 -154.55439 9/4/2012 Minnow Trap Slimy Sculpin juvenile/adult 65
UN35 S3 Unnamed tributary ~ Kobuk River 67.00066 -154.55439 9/4/2012 Minnow Trap Slimy Sculpin juvenile/adult 87
UN35 S3 Unnamed tributary ~ Kobuk River 67.00066 -154.55439 9/4/2012 Minnow Trap Dolly Varden juvenile 146
UN35 S3 Unnamed tributary ~ Kobuk River 67.00066 -154.55439 9/4/2012 Minnow Trap Dolly Varden juvenile 116
UN35 S3 Unnamed tributary ~ Kobuk River 67.00066 -154.55439 9/4/2012 Minnow Trap Dolly Varden juvenile 131
UN35 S3 Unnamed tributary ~ Kobuk River 67.00066 -154.55439 9/4/2012 Minnow Trap Slimy Sculpin juvenile/adult 68
UN35 S3 Unnamed tributary ~ Kobuk River 67.00066 -154.55439 9/4/2012 Minnow Trap Slimy Sculpin juvenile/adult 95
UN36 S3 Unnamed tributary Kobuk River 66.91783 -154.48701 9/5/2012 Minnow Trap NO FISH - -
UN36 S3 Unnamed tributary Kobuk River 66.91783 -154.48701 9/5/2012 Minnow Trap NO FISH - -
UN36 S3 Unnamed tributary Kobuk River 66.91783 -154.48701 9/5/2012 Minnow Trap NO FISH - -
UN37 S3 Unnamed tributary Kichaiakalea Creek 67.02964 -154.01124 9/7/2012 Minnow Trap Dolly Varden juvenile 128
UN37 3 Unnamed tributary Kichaiakalea Creek 67.02964 -154.01124 9/7/2012 Minnow Trap Dolly Varden juvenile 147
UN37 3 Unnamed tributary Kichaiakalea Creek 67.02964 -154.01124 9/7/2012 Minnow Trap Slimy Sculpin juvenile/adult 79
UN37 3 Unnamed tributary Kichaiakalea Creek 67.02964 -154.01124 9/7/2012 Minnow Trap NO FISH - -
UN37 3 Unnamed tributary Kichaiakalea Creek 67.02964 -154.01124 9/7/2012 Minnow Trap NO FISH - -
UN37 3 Unnamed tributary Kichaiakalea Creek 67.02964 -154.01124 9/7/2012 Minnow Trap NO FISH - -
UN38 3 Unnamed tributary Kobuk River 66.99846 -154.54691 9/7/2012 Minnow Trap NO FISH - -
UN38 3 Unnamed tributary Kobuk River 66.99846 -154.54691 9/7/2012 Minnow Trap NO FISH - -
UN38 3 Unnamed tributary Kobuk River 66.99846 -154.54691 9/7/2012 Minnow Trap NO FISH - -
UN38 3 Unnamed tributary Kobuk River 66.99846 -154.54691 9/7/2012 Minnow Trap NO FISH - -
UN38 3 Unnamed tributary Kobuk River 66.99846 -154.54691 9/7/2012 Electrofishing Arctic Grayling juvenile 122
UN38 3 Unnamed tributary Kobuk River 66.99846 -154.54691 9/7/2012 Electrofishing Arctic Grayling juvenile 123
UN38 3 Unnamed tributary Kobuk River 66.99846 -154.54691 9/7/2012 Electrofishing Arctic Grayling juvenile 115
UN38 3 Unnamed tributary Kobuk River 66.99846 -154.54691 9/7/2012 Electrofishing Slimy Sculpin juvenile/adult 73
UN38 3 Unnamed tributary Kobuk River 66.99846 -154.54691 9/7/2012 Electrofishing Slimy Sculpin juvenile/adult 65
UN38 3 Unnamed tributary Kobuk River 66.99846 -154.54691 9/7/2012 Electrofishing Slimy Sculpin juvenile/adult 34
UN38 3 Unnamed tributary Kobuk River 66.99846 -154.54691 9/7/2012 Electrofishing Slimy Sculpin juvenile/adult 69
RD0O4 A Reed River Kobuk River 66.88630 -154.83643 9/4/2012 Visual Chum Salmon adult -
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Survey Nearest Life History Length
Reach Crosssing®  Waterbody Tributary to Latitude°N Longitude °W Date Sampling Method ~ Species Stage (mm)
Observation
UN23 S5 Unnamed tributary ~ Hogatza River 66.85331 -154.29780 7/21/2012 Electrofishing Arctic Grayling juvenile 121
UN23 S5 Unnamed tributary Hogatza River 66.85331 -154.29780 7/21/2012 Electrofishing Arctic Grayling juvenile 55
UN23 S5 Unnamed tributary ~ Hogatza River 66.85331 -154.29780 7/21/2012 Electrofishing Arctic Grayling juvenile 51
UN23 S5 Unnamed tributary ~ Hogatza River 66.85331 -154.29780 7/21/2012 Electrofishing Arctic Grayling juvenile 57
UN23 S5 Unnamed tributary Hogatza River 66.85331 -154.29780 7/21/2012 Electrofishing Arctic Grayling juvenile 63
HGO1 S6 Hogatza River Koyukuk 66.82131 -153.99037 7/21/2012 Minnow Trap Slimy Sculpin juvenile/adult 46
HGO1 S6 Hogatza River Koyukuk 66.82131 -153.99037 7/21/2012 Minnow Trap Slimy Sculpin juvenile/adult 69
HGO1 S6 Hogatza River Koyukuk 66.82131 -153.99037 7/21/2012 Minnow Trap Slimy Sculpin juvenile/adult 72
HGO1 S6 Hogatza River Koyukuk 66.82131 -153.99037 7/21/2012 Minnow Trap Slimy Sculpin juvenile/adult 77
HGO1 S6 Hogatza River Koyukuk 66.82131 -153.99037 7/21/2012 Minnow Trap Slimy Sculpin juvenile/adult 56
HGO1 S6 Hogatza River Koyukuk 66.82131 -153.99037 7/21/2012 Minnow Trap Slimy Sculpin juvenile/adult 66
HGO1 S6 Hogatza River Koyukuk 66.82131 -153.99037 7/21/2012 Minnow Trap Slimy Sculpin juvenile/adult 61
HGO1 S6 Hogatza River Koyukuk 66.82131 -153.99037 7/21/2012 Visual Chum Salmon adult -
Observation
HGO1 S6 Hogatza River Koyukuk 66.82131 -153.99037 7/21/2012 Visual Chum Salmon adult -
Observation
UN22 S6 Unnamed tributary ~ Hogatza River 66.86933 -154.04053 7/21/2012 Electrofishing Slimy Sculpin juvenile/adult 78
UN22 S6 Unnamed tributary Hogatza River 66.86933 -154.04053 7/21/2012 Electrofishing Slimy Sculpin juvenile/adult 71
UN22 S6 Unnamed tributary Hogatza River 66.86933 -154.04053 7/21/2012 Electrofishing Slimy Sculpin juvenile/adult 70
UN22 S6 Unnamed tributary Hogatza River 66.86933 -154.04053 7/21/2012 Electrofishing Slimy Sculpin juvenile/adult 67
UN22 S6 Unnamed tributary Hogatza River 66.86933 -154.04053 7/21/2012 Electrofishing Slimy Sculpin juvenile/adult 67
UN22 S6 Unnamed tributary Hogatza River 66.86933 -154.04053 7/21/2012 Electrofishing Slimy Sculpin juvenile/adult 63
UN22 S6 Unnamed tributary Hogatza River 66.86933 -154.04053 7/21/2012 Electrofishing Slimy Sculpin juvenile/adult 72
UN22 S6 Unnamed tributary Hogatza River 66.86933 -154.04053 7/21/2012 Electrofishing Slimy Sculpin juvenile/adult 89
UN22 S6 Unnamed tributary ~ Hogatza River 66.86933 -154.04053 7/21/2012 Electrofishing Slimy Sculpin juvenile/adult 57
UN22 S6 Unnamed tributary ~ Hogatza River 66.86933 -154.04053 7/21/2012 Electrofishing Slimy Sculpin juvenile/adult 71
UN22 S6 Unnamed tributary ~ Hogatza River 66.86933 -154.04053 7/21/2012 Electrofishing Slimy Sculpin juvenile/adult 61
UN22 S6 Unnamed tributary Hogatza River 66.86933 -154.04053 7/21/2012 Electrofishing Slimy Sculpin juvenile/adult 58
UN22 S6 Unnamed tributary ~ Hogatza River 66.86933 -154.04053 7/21/2012 Electrofishing Slimy Sculpin juvenile/adult 54
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Survey Nearest Life History Length
Reach Crosssing®  Waterbody Tributary to Latitude°N Longitude °W Date Sampling Method ~ Species Stage (mm)
UN22 S6 Unnamed tributary Hogatza River 66.86933 -154.04053 7/21/2012 Electrofishing Slimy Sculpin juvenile/adult 58
UN22 S6 Unnamed tributary ~ Hogatza River 66.86933 -154.04053 7/21/2012 Electrofishing Slimy Sculpin juvenile/adult 74
UN22 S6 Unnamed tributary Hogatza River 66.86933 -154.04053 7/21/2012 Electrofishing Slimy Sculpin juvenile/adult 57
UN22 S6 Unnamed tributary Hogatza River 66.86933 -154.04053 7/21/2012 Electrofishing Slimy Sculpin juvenile/adult 58
UN22 S6 Unnamed tributary ~ Hogatza River 66.86933 -154.04053 7/21/2012 Electrofishing Slimy Sculpin juvenile/adult 59
UN22 S6 Unnamed tributary ~ Hogatza River 66.86933 -154.04053 7/21/2012 Electrofishing Slimy Sculpin juvenile/adult 60
UN22 S6 Unnamed tributary ~ Hogatza River 66.86933 -154.04053 7/21/2012 Electrofishing Slimy Sculpin juvenile/adult 52
UN22 S6 Unnamed tributary ~ Hogatza River 66.86933 -154.04053 7/21/2012 Electrofishing Slimy Sculpin juvenile/adult 50
UN22 S6 Unnamed tributary Hogatza River 66.86933 -154.04053 7/21/2012 Electrofishing Slimy Sculpin juvenile/adult 58
UN22 S6 Unnamed tributary Hogatza River 66.86933 -154.04053 7/21/2012 Electrofishing Slimy Sculpin juvenile/adult 58
UN22 S6 Unnamed tributary Hogatza River 66.86933 -154.04053 7/21/2012 Electrofishing Slimy Sculpin juvenile/adult 42
UN22 S6 Unnamed tributary Hogatza River 66.86933 -154.04053 7/21/2012 Electrofishing Slimy Sculpin juvenile/adult 36
UN22 S6 Unnamed tributary Hogatza River 66.86933 -154.04053 7/21/2012 Electrofishing Slimy Sculpin juvenile/adult 38
UN22 S6 Unnamed tributary Hogatza River 66.86933 -154.04053 7/21/2012 Electrofishing Slimy Sculpin juvenile/adult 32
UN22 S6 Unnamed tributary Hogatza River 66.86933 -154.04053 7/21/2012 Electrofishing Slimy Sculpin juvenile/adult 29
UN22 S6 Unnamed tributary Hogatza River 66.86933 -154.04053 7/21/2012 Electrofishing Slimy Sculpin juvenile/adult 64
UN22 S6 Unnamed tributary Hogatza River 66.86933 -154.04053 7/21/2012 Electrofishing Slimy Sculpin juvenile/adult 68
UN22 S6 Unnamed tributary Hogatza River 66.86933 -154.04053 7/21/2012 Electrofishing Slimy Sculpin juvenile/adult 78
UN22 S6 Unnamed tributary Hogatza River 66.86933 -154.04053 7/21/2012 Electrofishing Slimy Sculpin juvenile/adult 58
UN22 S6 Unnamed tributary Hogatza River 66.86933 -154.04053 7/21/2012 Electrofishing Slimy Sculpin juvenile/adult 51
UN22 S6 Unnamed tributary Hogatza River 66.86933 -154.04053 7/21/2012 Electrofishing Slimy Sculpin juvenile/adult 53
UN22 S6 Unnamed tributary Hogatza River 66.86933 -154.04053 7/21/2012 Electrofishing Slimy Sculpin juvenile/adult 66
UN22 S6 Unnamed tributary Hogatza River 66.86933 -154.04053 7/21/2012 Electrofishing Slimy Sculpin juvenile/adult 71
UN22 S6 Unnamed tributary Hogatza River 66.86933 -154.04053 7/21/2012 Electrofishing Slimy Sculpin juvenile/adult 84
UN22 S6 Unnamed tributary Hogatza River 66.86933 -154.04053 7/21/2012 Electrofishing Slimy Sculpin juvenile/adult 85
UN22 S6 Unnamed tributary Hogatza River 66.86933 -154.04053 7/21/2012 Electrofishing Slimy Sculpin juvenile/adult 42
UN22 S6 Unnamed tributary Hogatza River 66.86933 -154.04053 7/21/2012 Electrofishing Slimy Sculpin juvenile/adult 58
UN22 S6 Unnamed tributary Hogatza River 66.86933 -154.04053 7/21/2012 Electrofishing Slimy Sculpin juvenile/adult 68
UN22 S6 Unnamed tributary Hogatza River 66.86933 -154.04053 7/21/2012 Electrofishing Slimy Sculpin juvenile/adult 57
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Survey Nearest Life History Length
Reach Crosssing®  Waterbody Tributary to Latitude°N Longitude °W Date Sampling Method ~ Species Stage (mm)
UN22 S6 Unnamed tributary Hogatza River 66.86933 -154.04053 7/21/2012 Electrofishing Slimy Sculpin juvenile/adult 48
UN22 S6 Unnamed tributary ~ Hogatza River 66.86933 -154.04053 7/21/2012 Electrofishing Slimy Sculpin juvenile/adult 61
UN22 S6 Unnamed tributary Hogatza River 66.86933 -154.04053 7/21/2012 Electrofishing Slimy Sculpin juvenile/adult 56
UN22 S6 Unnamed tributary ~ Hogatza River 66.86933 -154.04053 7/21/2012 Electrofishing Slimy Sculpin juvenile/adult 45
UN22 S6 Unnamed tributary ~ Hogatza River 66.86933 -154.04053 7/21/2012 Electrofishing Slimy Sculpin juvenile/adult 63
UN22 S6 Unnamed tributary ~ Hogatza River 66.86933 -154.04053 7/21/2012 Electrofishing Slimy Sculpin juvenile/adult 67
UN22 S6 Unnamed tributary ~ Hogatza River 66.86933 -154.04053 7/21/2012 Electrofishing Slimy Sculpin juvenile/adult 77
UN22 S6 Unnamed tributary ~ Hogatza River 66.86933 -154.04053 7/21/2012 Electrofishing Slimy Sculpin juvenile/adult 67
UN22 S6 Unnamed tributary Hogatza River 66.86933 -154.04053 7/21/2012 Electrofishing Slimy Sculpin juvenile/adult a4
UN22 S6 Unnamed tributary Hogatza River 66.86933 -154.04053 7/21/2012 Electrofishing Slimy Sculpin juvenile/adult 87
UN22 S6 Unnamed tributary Hogatza River 66.86933 -154.04053 7/21/2012 Electrofishing Slimy Sculpin juvenile/adult 81
UN22 S6 Unnamed tributary Hogatza River 66.86933 -154.04053 7/21/2012 Electrofishing Slimy Sculpin juvenile/adult 87
UN22 S6 Unnamed tributary Hogatza River 66.86933 -154.04053 7/21/2012 Electrofishing Slimy Sculpin juvenile/adult 68
UN22 S6 Unnamed tributary Hogatza River 66.86933 -154.04053 7/21/2012 Electrofishing Slimy Sculpin juvenile/adult 60
UN22 S6 Unnamed tributary Hogatza River 66.86933 -154.04053 7/21/2012 Electrofishing Slimy Sculpin juvenile/adult 69
UN22 S6 Unnamed tributary Hogatza River 66.86933 -154.04053 7/21/2012 Electrofishing Slimy Sculpin juvenile/adult 70
UN22 S6 Unnamed tributary Hogatza River 66.86933 -154.04053 7/21/2012 Electrofishing Slimy Sculpin juvenile/adult 73
UN22 S6 Unnamed tributary Hogatza River 66.86933 -154.04053 7/21/2012 Electrofishing Slimy Sculpin juvenile/adult 78
UN22 S6 Unnamed tributary Hogatza River 66.86933 -154.04053 7/21/2012 Electrofishing Slimy Sculpin juvenile/adult 75
UN22 S6 Unnamed tributary Hogatza River 66.86933 -154.04053 7/21/2012 Electrofishing Slimy Sculpin juvenile/adult 61
UN22 S6 Unnamed tributary Hogatza River 66.86933 -154.04053 7/21/2012 Electrofishing Slimy Sculpin juvenile/adult 62
UN22 S6 Unnamed tributary Hogatza River 66.86933 -154.04053 7/21/2012 Electrofishing Slimy Sculpin juvenile/adult 71
UN22 S6 Unnamed tributary Hogatza River 66.86933 -154.04053 7/21/2012 Electrofishing Slimy Sculpin juvenile/adult 60
UN22 S6 Unnamed tributary Hogatza River 66.86933 -154.04053 7/21/2012 Electrofishing Slimy Sculpin juvenile/adult 68
UN22 S6 Unnamed tributary Hogatza River 66.86933 -154.04053 7/21/2012 Electrofishing Slimy Sculpin juvenile/adult 72
UN22 S6 Unnamed tributary Hogatza River 66.86933 -154.04053 7/21/2012 Electrofishing Slimy Sculpin juvenile/adult 65
UN22 S6 Unnamed tributary Hogatza River 66.86933 -154.04053 7/21/2012 Electrofishing Slimy Sculpin juvenile/adult 62
UN22 S6 Unnamed tributary Hogatza River 66.86933 -154.04053 7/21/2012 Electrofishing Slimy Sculpin juvenile/adult 50
UN22 S6 Unnamed tributary ~ Hogatza River 66.86933 -154.04053 7/21/2012 Electrofishing Slimy Sculpin juvenile/adult 71
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Survey Nearest Life History Length
Reach Crosssing®  Waterbody Tributary to Latitude°N Longitude °W Date Sampling Method ~ Species Stage (mm)
UN22 S6 Unnamed tributary Hogatza River 66.86933 -154.04053 7/21/2012 Electrofishing Slimy Sculpin juvenile/adult 68
UN22 S6 Unnamed tributary Hogatza River 66.86933 -154.04053 7/21/2012 Electrofishing Slimy Sculpin juvenile/adult 74
UN22 S6 Unnamed tributary Hogatza River 66.86933 -154.04053 7/21/2012 Electrofishing Slimy Sculpin juvenile/adult 60
UN22 S6 Unnamed tributary Hogatza River 66.86933 -154.04053 7/21/2012 Electrofishing Slimy Sculpin juvenile/adult 68
UN22 S6 Unnamed tributary Hogatza River 66.86933 -154.04053 7/21/2012 Electrofishing Slimy Sculpin juvenile/adult 65
UN22 S6 Unnamed tributary Hogatza River 66.86933 -154.04053 7/21/2012 Electrofishing Burbot juvenile 115
UN22 S6 Unnamed tributary Hogatza River 66.86933 -154.04053 7/21/2012 Electrofishing Burbot juvenile 119
HJO1 S7 Helpmejack Creek AlatnaRiver 67.05835 -153.79528 7/16/2012 Minnow Trap NO FISH - -
HJO1 S7 Helpmejack Creek AlatnaRiver 67.05835 -153.79528 7/16/2012 Minnow Trap Dolly Varden juvenile 86
HJO1 S7 Helpmejack Creek Alatna River 67.05835 -153.79528 7/16/2012 Minnow Trap NO FISH - -
HJO1 S7 Helpmejack Creek Alatna River 67.05835 -153.79528 7/16/2012 Electrofishing Dolly Varden juvenile 122
HJ02 S7 Helpmejack Creek Alatna River 67.04015 -153.66203 7/16/2012 Minnow Trap NO FISH — -
HJ02 S7 Helpmejack Creek Alatna River 67.04015 -153.66203 7/16/2012 Minnow Trap NO FISH — -
HJ02 S7 Helpmejack Creek Alatna River 67.04015 -153.66203 7/16/2012 Minnow Trap NO FISH — -
HJ02 S7 Helpmejack Creek AlatnaRiver 67.04015 -153.66203 7/16/2012 Visual Arctic Grayling adult -
Observation
UN16 S7 Unnamed tributary Helpmejack Creek 67.04146 -153.66153 7/16/2012 Minnow Trap NO FISH - -
UN16 S7 Unnamed tributary Helpmejack Creek 67.04146 -153.66153 7/16/2012 Minnow Trap Slimy Sculpin juvenile/adult 86
UN16 S7 Unnamed tributary Helpmejack Creek 67.04146 -153.66153 7/16/2012 Minnow Trap Slimy Sculpin juvenile/adult 81
UN16 S7 Unnamed tributary Helpmejack Creek 67.04146 -153.66153 7/16/2012 Minnow Trap Slimy Sculpin juvenile/adult 57
UN16 S7 Unnamed tributary ~ Helpmejack Creek 67.04146 -153.66153 7/16/2012 Minnow Trap Dolly Varden juvenile 94
UN16 S7 Unnamed tributary ~ Helpmejack Creek 67.04146 -153.66153 7/16/2012 Minnow Trap Dolly Varden juvenile 85
& Refer to Figure 2 for the location of crossing codes
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INTRODUCTION

The Ambler Mining District Access Project is a State of Alaska undertaking with the
objective of identifying, designing, and constructing an access and transportation corridor to the
Ambler mineral belt. Of the several preliminary corridors that were initially evaluated for
development potential, 1 has been selected for field work in preparation for regulatory
requirements defined by the National Environmental Policy Act (NEPA) process. The proposed
corridor, referred to as the Brooks East Corridor, extends east from the Ambler mineral belt to
the Dalton Highway (Figure 1). DOWL HKM contracted ABR, Inc.—Environmental Research
& Services (ABR) on behalf of the Alaska Industrial Development and Export Authority

(AIDEA) to characterize fish and aquatic habitat resources along the Brooks East Corridor.

In 2012, ABR conducted field surveys to sample for the presence of resident and
anadromous fish species in streams crossed by the proposed corridor (Lemke et al. 2013). Fish
species not previously described in the area were reported to the Alaska Department of Fish &
Game (ADFG) for inclusion in the “Catalog of Waters Important for the Spawning, Rearing, or

Migration of Anadromous Fishes,” known as the Anadromous Waters Catalog (AWC; ADFG
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2013). As a result of the 2012 surveys, 175.5 km of streams were identified for nomination to the
AWC for Pacific salmon (Lemke et al. 2013). Furthermore, 272.6 km of stream were identified
as potential Dolly Varden (Salvelinus malma) habitat for inclusion in the ADFG Alaska
Freshwater Fish Index (AFFI) (Lemke et al. 2013). Official AWC nominations from the 2012
sampling occurred in September 2013 and the catalog will reflect these nominations in the spring

of 2014 (Appendix A) (ADFG 2013).

In 2013, ABR’s summer field survey efforts focused on stream and riparian habitat
assessments at proposed bridge crossings along the corridor. Fish sampling was not conducted in
2013. This report summarizes the 2013 stream habitat surveys and integrates these results with

data on known fish assemblages in those waterbodies.
BACKGROUND

The Magnuson-Stevens Fishery Conservation and Management Act is federal legislation
mandating conservation and protection of fishery resources while optimizing harvests of
commercial fish stocks. Among the Act’s mandates is a requirement for the protection of
Essential Fish Habitat (EFH) utilized by fish species, including Pacific salmon, which have been
assigned a federal management plan. For anadromous salmon in Alaska, EFH includes both
freshwater and marine habitats. Where Pacific salmon are present in Alaskan freshwaters, the
National Oceanic and Atmospheric Administration (NOAA) Fisheries Service (NOAA Fisheries)

is the agency with primary management authority over the fish and their habitat.

In addition to federal management, the Alaska state constitution describes the state’s
mandate to maintain proper functioning and connectivity of aquatic habitats, along with proper
management of harvests to preserve sustained yields of anadromous fish. Consequently, in
Alaska, habitats that are used by migrating, spawning, or rearing anadromous fish are protected
under multiple administrative jurisdictions, including the Alaska Statute (AS) 16.05.877 (the
Anadromous Fish Act) (Buckwalter 2010). Furthermore, the ADFG AWC serves to designate

these anadromous habitats in Alaska.

The following survey was conducted with the notion that the state and federal permits
necessary to proceed with the Ambler Mining District Access Project will require knowledge of

potential impacts to any fish habitat that may be traversed by the proposed road.
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OBJECTIVES

e Objective 1: Document the stream habitat conditions in waterbodies associated with

potential bridge crossings along the Brooks East Corridor

e Objective 2: Integrate stream habitat and fish presence data from the study area to

determine potential impacts of bridge construction on stream habitat
STUDY AREA

The Brooks East Corridor crosses numerous rivers, large creeks, and smaller waterbodies
along its ~200 mile length. As defined in the United States Geological Survey’s National
Hydrography Dataset (USGS NHD) (USGS 2013), the proposed Brooks East Corridor crosses 7
subbasins (NHD fourth level: the Middle Kobuk River, Upper Kobuk River, Alatna River,
Allakaket, Upper Koyukuk River, Koyukuk Flats, and South Fork Koyukuk River) and 19
watersheds (NHD fifth level; Figure 2). The current corridor is described as a “preferred” route
with alternative routes along 2 relatively short stretches: a 23-km “northern option” near the
western end of the corridor which runs roughly parallel to, and north of the Manuleak River (the
proposed route runs roughly parallel to, and south of the Manuleak River) and a 94-km “southern
option” near the middle of the corridor where it passes through the Gates of the Arctic National
Preserve (Figure 2). Survey locations for the 2013 sampling effort were preselected by DOWL
HKM personnel at 18 bridge crossings that have been identified and studied to some degree by
Project personnel between the Shungnak River and the Jim River, though additional potential

bridge crossings undoubtedly will be identified going forward.

METHODS

Aquatic sampling surveys occurred during 12-23 August 2013 and coincided with a period
of low river flow which facilitated the differentiation of habitat segments and allowed safe
wading by Project personnel. The ABR survey team was composed of 3 aquatic biologists who
were accompanied by a local subsistence advisor, Allen A. Tickett, courtesy of DOWL HKM,
with special knowledge of the study area. The survey team accessed each sample location by
Bell 407 helicopter operated by Bristow Group, Inc. Surveys were generally conducted from

west to east in the Brooks East Corridor, starting at the Shungnak River and ending at the Jim
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River (Figure 1). Sampling priority was given to bridge crossings along the preferred corridor,

followed by the northern and southern road options.

ABR stream habitat surveys focused on the largest waterbodies along the corridor and
occurred approximately 1,000 ft upstream and 1,000 ft downstream of each proposed bridge
crossing unless ground or water conditions reduced accessibility and dictated a shorter survey
segment. Upon arriving at sample locations, the survey team flew over the entire 2,000 ft river
survey reach centered on the proposed bridge crossing from an altitude of ~50—-100 ft. During
flight, video footage of the waterbody was collected using a Lumix TS3 digital camera and a
GoPro Hero 3. This fly-over allowed the survey team to make an initial assessment of stream and
riparian habitat, select possible habitat transect locations, and locate helicopter landing zones.
Once on the ground, survey team members walked as much of the 2,000 ft reach as feasible,
sketching a rough map along the way. These sketches served to highlight instream substrate
transition zones, run-riffle-pool sequences, riparian vegetation, and other stream features (e.g.,
exposed gravel bars). GPS coordinates were recorded using a DeLorme Earthmate PN-60 to
demarcate transition zones and notable reach characteristics. Additional photo-documentation

was completed to compliment stream sketches.

After the initial assessment of stream features, the survey team selected 1-3 instream cross-
sectional habitat transects at various points along the stream reach. Reaches with uniform flow
regimes and homogeneous substrate generally warranted a single habitat transect. Reaches with
heterogeneous instream features warranted 2—3 transects. Once habitat transect locations were
identified, survey team members recorded the date, time, and latitude and longitude (decimal
degrees) of each transect. Next, ambient water quality measurements were collected using a YSI
Professional Plus multiparameter meter. Variables measured were temperature (° C), pH, specific
conductance (uS/cm), and dissolved oxygen (mg/L and %). A 250 ml water sample was
collected for measurement of turbidity (in nephelometric turbidity units; NTU) using a Hach
2100P Turbidometer. The 48-hour precipitation level (low, medium, high), water color (clear,
ferric, glacial-high turbidity, glacial-low turbidity, humic, muddy), and stream stage (dry, low,

medium, high) were assessed qualitatively and recorded.

Instream channel characteristics along the habitat transect were recorded using a measuring

tape, survey rod, and clinometer. Variables collected were wetted width (m), bankfull width (m),
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thalweg depth (m), stream gradient (%), and bank angle (°). Instream substrate composition was
recorded along the transect after walking from bank to bank. Substrate was recorded as a
percentage of bedrock, boulder, cobble, gravel, sand, silt, and clay and totaled 100%. Depending
on flow and turbidity, substrate photos were taken along each transect. Instream channel cover
was assessed for the presence of filamentous algae and periphyton, macrophytes, large woody
debris (diameter greater than 0.3 m), small woody debris (diameter less than 0.3 m), live tree
roots, overhanging vegetation, undercut bank, boulders, and artificial structures. Each parameter
was expressed as a qualitative percentage of the total stream cover within 10 m upstream and
downstream of the habitat transect and noted as absent (0%), sparse (less than 10%), moderate

(10-40%), moderately abundant (40-75%), and abundant (greater than 75%).

Riparian vegetation was described for the left and right bank (facing downstream) within 10
m of the water’s edge width along the habitat transect. Riparian vegetation was categorized as
ground cover (vegetation less than 0.5 m), understory (0.5—5 m), and canopy (greater than 5 m).
Vegetation type (coniferous, deciduous, or mixed) and percent cover were recorded for ground
cover, understory, and canopy using the same qualitative percentage scale as instream channel

COVCr.

Flow (m/s) and depth (m) were measured at up to 10 equally spaced points along the
transect using a Marsh McBirneyFlo-Mate 2000 portable flow meter and top-setting wading rod.
Stream discharge (m’/s) for each sample site was calculated from the cross sectional water
velocities and depth data. At least 4 photos were taken from the middle of each stream transect of
the surrounding habitat looking upstream, downstream, towards left bank, and towards right
bank. Following completion of habitat surveys at any given sample location, additional high-
definition video was recorded from the air between proposed bridge crossings along the road

corridor.

RESULTS AND DISCUSSION

ABR surveyed a total of 28 instream habitat transects in 14 waterbodies over 11 days of
sampling during August 2013 field studies on the Brooks East Corridor Project (Figure 1,
Appendix B). The waterbodies surveyed in the Project corridor include or flow into 1 of 2 major

drainages; the Kobuk River or the Koyukuk River. Most streams in the Project corridor follow a
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general north to south flow before reaching the Kobuk River or Koyokuk River (Figure 1).
Habitat results are first presented for stream crossings along the preferred option, followed by
stream crossings along the northern option and then the southern option. Some streams are
crossed by more than one potential proposed corridor option. Detailed photographic records were
kept at each stream crossing (see Plates). Additionally, a total of 3 hours of video footage was
recorded of the corridor, including stream crossings, and is included as a supplemental DVD
attached to the final report. Recent aerial photography obtained by DOWL HKM in 2012 was
juxtaposed with aerial imagery from the 1970s and 1980s for each stream crossing (Appendix
(), allowing a comparison of habitat changes (or lack thereof) over time. Finally, ambient water
chemistry parameters were sampled at each stream crossing and provide a snapshot of stream
conditions during August 2013 surveys (Appendix D). The following is a summary of habitat

survey findings for each of the 18 stream crossings.

PROPOSED ROUTE

SHUNGNAK RIVER

The westernmost significant river crossing of the Brooks East Corridor is the Shungnak
River (Figure 1). The Shungnak River flows ~95 miles from its headwaters in the Brooks Range
to its confluence with the Kobuk River near the village of Kobuk. During 2012 fish surveys
(Lemke et al. 2013), Slimy Sculpin (Cottus cognatus) and Arctic Grayling (Thymallus arcticus)
were caught on the main body of the Shungnak River. Slimy Sculpin and Arctic Grayling were
also captured on nearby Ruby Creek, a tributary to the Shungnak River. No Pacific salmon were
caught or observed during those surveys. During physical habitat surveys in 2013, survey crew
members observed juvenile Arctic Grayling in the 2,000-ft reach. The AWC shows no record of
Pacific salmon in the Shungnak River as of November 2013 (Table 1).

ABR mapped and characterized the stream crossing reach and performed 3 instream habitat
transect surveys on 12 August 2013 (Figure 3, Appendix B) (Plates 1-3). Most of the 2,000-ft
reach at the Shungnak River crossing is a shallow (less than 1 m) riffle-run flow regime
composed of boulder, cobble, gravel, and sand substrate. However, Transect 1 (SH-T1-13) is
representative of the slackwater pool habitat available in this reach and substrate composition

was dominated by fine sediment (80% silt and clay) rendering most of this transect unwadeable
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due to the soft bottom. Transects 2 (SH-T2-13) and 3 (SH-T2-13) were upstream in shallow
riffle-run habitat and substrate was dominated by gravel (40%) and cobble (30-35%). The
majority of the reach provides good fish spawning habitat in the form of mixed gravel and cobble
substrate. The downstream portion in the area of Transect 1 provides more slow moving water
and fish refuge habitat than most of the sampled reach. Average flow measured at 2 transects

was ~10.5 m’/s (Table 2).

Instream cover was sparse to moderately abundant. Transect 1 had moderate cover of
macrophytes with sparse woody debris, filamentous algae, boulders, and overhanging vegetation.
Transect 2 had sparse small woody debris, boulders, and overhanging vegetation. Transect 3 had
moderate filamentous algae, overhanging vegetation, and undercut bank with sparse woody
debris, live tree roots, and boulders. Most instream cover in this stream reach would provide

refuge to smaller fish.

On all 3 transects, tall (greater than 5 m height) riparian canopy of black spruce (Picea
mariana) occurred on one bank and no tall cover occurred on the opposite bank. Willow (Salix
spp.) and tall grasses made up the majority of the understory (0.5—5 m in height), though a high
percentage (30%) of understory at Transect 2 was composed of shrubs and berry plants. Ground
cover vegetation (less than 0.5 m in height) varied by transect. Most of the stream margin shade
was located in the middle portion of the reach. Bank stability appeared to be good as the channel
has not changed markedly since 1978 (Appendix C).

KOGOLUKTUK RIVER

The next major river crossing on the Brooks East Corridor is the Kogoluktuk River, a ~98-
mile-long river which flows into the Kobuk River east-northeast of the village of Kobuk (Figure
1). During 2012 fish surveys, ABR electrofished the mainstem of the river, capturing Slimy
Sculpin. Juvenile Dolly Varden (Salvelinus malma) were captured in baited minnow traps on
Riley Creek, a tributary to the Kogoluktuk River and Slimy Sculpin and Arctic Grayling also
were observed on an unnamed tributary to Riley Creek (Table 1). In 2013, ABR observed several
Arctic Grayling (Thymallus arcticus) in a side channel near a habitat survey transect and at least
one adult Arctic Grayling was caught by the Project subsistence advisor using rod and reel. The

AWC lists spawning Chum Salmon (Oncorhynchus keta), Dolly Varden, and whitefish
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(Coregonus spp.) as present in the Kogoluktuk River. No Pacific salmon were observed by ABR
during either 2012 or 2013 surveys.

ABR mapped and characterized the stream crossing reach and performed 2 instream habitat
transect surveys on 13 August 2013 (Figure 4, Appendix B) (Plates 4-6). The segment of stream
covered by the 2,000-ft reach was generally shallow, wadeable, and wide throughout (Appendix
B). Both transects measured over 100 m bankfull width. The downstream end of the stream reach
separated into a main and side channel. The main channel in this segment of stream was ~1 m

deep but unwadeable due to high flow rates.

Instream substrate throughout the reach was relatively uniform, with a mixture of sand,
gravel, and cobble. Transect 1 (KG-T1-13) crossed the main channel of the river, over a sand
bar, and through side-channel habitat. The sand bar would be completely inundated at slightly
higher water levels. Instream substrate on Transect 1 was composed of more sand (90%) than
other parts of the 2,000-ft reach, perhaps because of its location downstream of a bend in the
river where reduced water velocity allows sand to settle out. Transect 1 also crossed a side-
channel where cobble and gravel made up ~45% of substrate (Table 2, Appendix B). The stream
was relatively shallow in the area of Transect 2 (KG-T2-13) and the substrate was divided nearly
evenly between cobble (30%), gravel (30%), and sand (40%). These mixed substrates may
provide significant spawning habitat for fish. Furthermore, the run-pool flow regime of most of
the 2,000-ft reach would provide abundant refuge habitat for fish. Average estimated discharge

for the 2 transects was 23.86 m’/s.

Instream cover was generally sparse or absent in both Transect 1 and Transect 2. Some
small woody debris was present in both transects, and sparse boulders were present at Transect 1.
At Transect 2, there was sparse overhanging vegetation but moderate amounts of filamentous
algae. Most of the available instream cover at the Kogoluktuk River crossing would be suitable

for smaller fishes (e.g., Slimy Sculpin) in the form of mixed cobble and gravel.

At Transect 1, there was no riparian tall canopy within 10 m of the river on the left bank,
while riparian tall canopy covered 50% of the ground within 10 m of the river on the right bank.
Understory cover on the left bank was minimal (10%) and consisted of willow and tall grasses.

On the right bank, the understory was dominated by willow, alder, and tall grass/shrubs. Ground
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cover was limited on the left bank with 75% of the ground bare. On the right bank, ground cover
was 90% and composed of grasses and small shrubs. At Transect 2, tall riparian cover on the left
and right bank of the river covered 10% of the ground. Understory cover was composed of
willow, alder, and tall grasses and was complete on the left bank moderate on the right bank.
Ground cover on the left and right banks was abundant with grasses, shrubs, and saplings (90—
95%). During the summer months, shade refuge would be most available to fish in the middle
portion of the reach along the right bank of the bend in the river (Figure 4). The channel in the
crossing reach does not appear to have changed markedly between 1978 and 2012 (Appendix C).

MAUNELUK RIVER

The next Brooks East Corridor crossing is the Mauneluk River, a ~114-mile-long tributary
that flows into the Kobuk River ~16 miles east of the village of Kobuk (Figure 1). During 2012
surveys of the Mauneluk River and its tributaries, Chum Salmon, Dolly Varden, Slimy Sculpin,
Northern Pike (Esox lucius), and Arctic Grayling were observed. Past nominations to the AWC
reference whitefish and Chum Salmon on the Mauneluk River. ABR submitted nominations to
extend the known upstream presence of Chum Salmon on the Maneuluk River by 84.2 km based
on 2012 survey results (Table 1, Appendix A). Numerous large Arctic Grayling were caught
using rod and reel by the subsistence advisor during ABR habitat field surveys in 2013.
Additionally, Chum Salmon were observed spawning at the downstream extent of the surveyed

reach near a point where the river braids into 3 sections (Figure 5).

ABR performed partial habitat surveys at observation points on 13 August 2013 (Figure 5,
Appendix B) (Plates 7-8). Transects could not be conducted from bank to bank due to
unwadeable conditions on most of the 2,000-ft reach. Efforts to find a suitable crossing in the
reach by floating the stream with a packraft were unsuccessful due to a combination of high
water velocities or the presence of deep pools. Discharge was measured downstream at an area
where the stream braids into 3 channels, though this area lies outside the survey reach. Discharge

was estimated at 34.4 m’/s (Table 2).

Within the 2,000-ft reach, downstream portions of the left bank were unwadeable due to
deep pools while upstream portions of the right bank were unwadeable due to water velocity.

Thus, 2 partial transects were completed at stream observation points. Instream substrate at the
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upstream observation point (MN-T1-13), located in the middle to upper portion of the survey
reach, was composed primarily of cobble and gravel (85%) with some sand (15%) and appeared
typical of most of the rest of the reach. The second observation point (MN-T2-13) was located
downstream of MN-T1-13 at a transition zone before the stream split into multiple channels. In
this area of stream the channel widened and water velocities diminished somewhat allowing sand
to settle. The percentage of sand increased to 40% and cobble and gravel decreased to 60% in
this part of the reach (Table 2, Appendix B). Most of the reach provides excellent mixed gravels

as spawning substrate for fish along with deep pools for resting or refuge.

Instream cover along the partial transects differed by location. MN-T1-13 had moderate
cover of filamentous algae along with sparse big and small woody debris, live tree roots, and
overhanging vegetation. This partial transect was representative of much of the reach, suggesting
plentiful cover for fish and other stream organisms. MN-T2-13 had moderate cover by
filamentous algae and overhanging vegetation with sparse cover by macrophytes and woody

debris, but was less representative of the reach as a whole.

At MN-T1-13, riparian cover was almost completely absent within 10 m of shore on the
right bank and it was clear that this area is submerged at higher flows. The left bank had limited
spruce and alder (30%) canopy while the understory cover was 100% and consisted of willow,
alder, and spruce. Ground cover of small grasses and saplings was almost 100%. The left bank of
the proposed bridge crossing appears to have good stability due to vegetation and provides
stream shade for fish. The proposed crossing passes through side-channel habitat where rearing
fish likely are present (Figure 5). At the downstream extent of the reach, at MN-T2-13, there was
no canopy on the right bank while spruce, alder, and birch made up 80% of canopy cover on the
left bank. Willow and alder dominated the understory on both banks. There was little bare
ground on either bank with small grass and herbaceous vegetation dominating both banks
providing additional bank stability. The channel appears to have widened slightly in the upper
and lower portions of the reach and sand bars appear to have grown somewhat in the period

between 1981 and 2012 (Appendix C).
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BEAVER CREEK

Beaver Creek is a ~84-mile stream that joins the Kobuk River between the confluences of
the Mauneluk River and Reed River. Its confluence with the Kobuk River occurs just west of the
Reed River, ~7 miles south of Lake Minakokosa (Figure 1). The area of the proposed bridge
crossing occurs west of Sun Camp, a seasonal mining support encampment with an airstrip. In
2012, ABR biologists sampled Beaver Creek and several unnamed tributaries. Dolly Varden and
Burbot (Lota lota) were captured in tributaries while Slimy Sculpin and Arctic Grayling were
captured in Beaver Creek. No fish were observed during the 2013 physical habitat surveys. The
AWTC lists Chum Salmon as present in Beaver Creek (Table 1).

The stream reach was a roughly straight, shallow segment of stream with a riffle-run flow
regime (Figure 6). Limited pool habitat available was available in the reach, with the most
significant pool located near the inlet to an ephemeral side channel which had no water and was
not sampled during our survey. The reach was shallow (less than 1 m deep) and water velocities
slow enough that the stream was completely wadeable. Discharge estimates averaged 7.8 m’/s.
ABR performed 2 habitat transect surveys on 14 August 2013 (Figure 6, Appendix B) (Plates 9—
10). Transect 1 (BV-T1-13) was located in a shallow run in which the substrate was composed of
cobble (50%), gravel (25%), and boulder (15%). Transect 2 (BV-T2-13) was located upstream
near a pool-riffle-run sequence with nearly equal parts boulder, cobble, gravel, and sand. With

high quantities of boulder and cobble, the reach may not be ideal spawning habitat for salmon.

Instream cover was widely available in the stream reach. Abundant filamentous algae and
periphyton were present at both habitat survey transects. Sparse macrophyte cover, small woody
debris, and undercut banks with moderate overhanging vegetation and boulder cover were
present at both habitat transects. Sparse live tree roots were present along the stream banks at
Transect 2. The reach would provide good cover for fish throughout, particularly with the
addition of side channel habitat at higher flows (Table 2, Figure 6).

Riparian cover varied by transect location. A low percentage of spruce canopy (10%) was
present at both transects. There was significant understory cover (90%) at Transect 1 composed
of willow, short spruce, tall grasses, and herbaceous vegetation. Understory cover was only 30%

on Transect 2. There was very little ground cover in the riparian zone of either transect
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(Appendix B). However, stream banks appear to be stable and the channel does not appear to
have changed markedly since 1981 (Appendix C). High cliff banks were present throughout most
of the middle portion of the reach on the right bank and in downstream portions of the reach on

the left bank, providing additional stream shade.

REED RIVER

The Reed River is a ~96-mile stream located in the Gates of the Arctic National Park
between Beaver Creek and Walker Lake. Its confluence with the Kobuk River occurs ~5 miles
east of Lake Minakokosa (Figure 1). During 2012 fish survey, ABR observed Chum Salmon
(juvenile and adult), Slimy Sculpin, Arctic Grayling, and Burbot. Spawning Chum Salmon were
observed during August 2013 habitat surveys. The AWC does not currently list Chum Salmon in
the Reed River (Table 1). A nomination form has been submitted for the Reed River to add 30.3

km of anadromous waters to the AWC (Appendix A).

ABR performed 1 transect survey during stream habitat characterization on 15 August 2013
(Figure 7, Appendix B) (Plate 11). Waters within the 2,000-ft reach were a riffle-run-pool flow
regime with significant pools formed at the outside bends in the river. A packraft was used to
make a general characterization of the stream and its habitat and to determine the best location
for the survey transect. Most waters in this reach were less than 1 m deep but only 1 completely
wadeable transect was found. Stream substrate was relatively uniform throughout the reach and
was composed of gravel (35%), sand (35%), cobble (20%), and boulder (10%). Discharge was
estimated to be 26.5 m*/s. Substrates in large pools located at the outside of bends of the reach
appeared to have a high composition of sand, suggesting lower stream velocities at those points
the river (Table 2). In general, spawning habitat for fish was abundant as confirmed by

observations of spawning Chum Salmon.

Instream cover was even throughout the crossing reach. Filamentous algae were present in
moderate portions. Macrophytes, small woody debris, live tree roots, overhanging vegetation,
and boulders were sparse. Thus, fish cover is somewhat limited in this stream. Waters were clear
and visibility was excellent during surveys, confirming the uniform nature of instream habitat

availability. Deep pools probably provide the best fish refuge in this section of the Reed River.
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Riparian habitat varied by location in the reach. Most canopy occurred on the inside of the
river bends and was composed of spruce. No canopy was observed within 10 m of shore on the
left bank as water levels were low and exposed a significant sandbar. Beyond the sandbar, a large
spruce stand was present. On the right bank, there was sparse spruce canopy. Willow, alder, and
small spruce provided about 60% cover in the understory. The ground was ~30% bare. Several
high banks along with some spruce provide shade cover for fish. The absence of significant
riparian vegetation and steep banks might suggest some bank instability, though no major change

in the channel occurred between 1981 and 2012 (Table 2, Appendices C and D).

KOBUK RIVER

The Kobuk River is a ~280-mile river whose headwaters begin high in the Brooks Range.
The river flows generally north to south past the east shores of Walker Lake and eventually
winds through the Project corridor before turning west and advancing to the Chukchi Sea. All
streams located west of this crossing in the Brooks East Corridor eventually flow into the Kobuk
River (Figure 1). During 2012 fish surveys, ABR observed or captured Chum Salmon (juvenile
and adult), Slimy Sculpin, Dolly Varden, and Arctic Grayling near the proposed crossing of the
Kobuk River. Arctic Grayling also were observed by ABR in 2013. The AWC currently lists
Chum Salmon, Chinook Salmon (Oncorhynchus tshawytscha) , Dolly Varden, Sheefish, and
whitefish in the Kobuk River (Table 1).

Due to deep waters, ABR was unable to conduct a thorough ground survey of instream
substrate throughout the 2,000-ft reach on the Kobuk River. Instead, the stream reach was
observed from a hovering helicopter before landing downstream of the reach where waters were
shallow enough to perform a sampling transect. Although outside the reach, the transect location
appeared representative of habitat upstream in the reach (Figure 8, Appendix B) (Plates 12—13).
Waters within the crossing reach were a riffle-run flow regime and discharge was estimated as
29.7 m*/s on 15 August 2013 (Table 2). Significant side-channel habitat would be available to
fish at higher water levels but this habitat was dry during our visit. On Transect 1 (KB-T1-13),
substrate was composed of cobble (35%), gravel (35%), sand (25%), and boulders (5%). While

flying over the reach, boulders appeared evenly scattered throughout the stream and there was no

ABR, Inc. 13 Stream Habitat Surveys



indication that substrate in the rest of the reach was different from that observed on Transect 1.

The evenly mixed substrate in the stream reach appeared ideal for fish spawning.

In general, instream habitat available to fish in the reach was evenly distributed and sparse
to moderately abundant. On Transect 1, instream cover of macrophytes, small woody debris, live
tree roots, undercut banks, and boulders was sparse. Filamentous algae and overhanging

vegetation were moderately abundant (Table 2).

Riparian vegetation cover was similar throughout the reach but differed from left to right
bank at any given location. Transect 1 left bank canopy was limited to willow and alder (25%),
while the right bank had a dense cover (70%) of spruce, birch, and alder. The left bank
understory was composed of grasses, willow, and berries and provided 50% cover while the right
bank understory provided 100% cover from willow, alder, and spruce. Ground cover was nearly
complete with herbaceous material, grass, and willow on both banks as well as some moss. In
general, there was significant shade provided by canopy throughout the reach and good bank
stability. Despite the appearance of meandering side-channels, the channel experienced only

slight changes between 1981 and 2012 (Appendix C).

ALATNA RIVER

The ~338-mile-long Alatna River is the western-most major stream crossing in the Brooks
East Corridor that flows into the Koyukuk River. The Alatna River joins with the Koyukuk River
near the village of Allakaket (Figure 1). During 2012 fish surveys, ABR observed only Slimy
Sculpin in the Alatna River. On tributaries to the Alatna River, including Helpmejack Creek and
2 unnamed streams, ABR observed Dolly Varden, Chum Salmon, Chinook Salmon, and Arctic
Grayling. The AWC currently lists Chum Salmon, Chinook Salmon, and whitefish in the Alatna
River. ABR did not observe any fish during 2013 habitat surveys on the Alatna River (Table 2).

ABR conducted habitat surveys of the crossing reach on the Alatna River on 17 August
2013 but found that waters were unwadeable and too deep to conduct instream surveys. Data
were collected during low-level flights over the reach, on the ground at 2 observation points
(AL-T1-13 and AL-T1-13) on the right bank of the reach, and observations made from a
packraft. These observations revealed a uniform run-pool flow regime which might alternatively

be referred to as glide habitat (Figure 9, Appendix B) (Plates 14—15). Discharge was not
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measured on the Alatna River. Substrate composition appeared to be uniform throughout the
reach and was composed of sand (35%), cobble (25%), silt (20%), boulders (10%), and gravel
(10%). Though the substrate was composed of ~55% sand and fine material, there appeared to be
sufficient mixed gravel and cobble to provide good spawning habitat for salmon in the reach

(Table 2).

Habitat evaluation during the packraft float revealed limited instream cover, although sparse
small woody debris was present and boulders were moderately abundant. Several deep pools

were also present, providing limited boulder and pool habitat for fish refuge.

Riparian vegetation within 10 m of shore was uniform throughout the reach (Figure 9,
Appendix B). Steep, exposed banks on either side of the river composed much of the immediate
riparian zone and thus canopy was non-existent. However, beyond bankfull width, both sides of
the river were vegetated with a thick spruce canopy. Some small alder and grass understory was
present along the stream banks throughout the reach, along with sparse grass cover. Between
60% and 80% of the 10-m riparian zone was bare ground. Nonetheless, bank stability appeared
good as very little change in the stream channel is discernible between 1981 and 2012 imagery.
Deep pools and boulders, along with shade provided by spruce beyond the high banks of the

river, probably provide ample refuge and shade for fish in this stream section.

MALAMUTE FORK ALATNA RIVER

The Malamute Fork Alatna River is a 61-mile-long river which flows roughly east to west
and parallel to the Brooks East Corridor before turning south and joining with the Alatna River
near Helpmejack Creek (Figure 1). During 2012 surveys, ABR observed various combinations of
Coho Salmon (Oncorhynchus kisutch), Chinook Salmon, and Chum Salmon on Tobuk Creek and
2 unnamed tributaries to the Malemute Fork Alatna River, but did not sample in the river itself.
The AWC lists Chum Salmon and Chinook Salmon in the Malamute Fork Alatna River. ABR
nominated an additional 2 km of stream to the AWC for tributaries to the Malamute Fork Alatna
River in 2013 (Appendix A). In 2013, ABR observed Chum Salmon during habitat surveys in the
Malamute Fork Alatna River (Table 2).

ABR mapped and characterized the stream crossing reach on 17 August 2013. Habitat in the

reach was relatively uniform with a riffle-run flow regime and only a small amount of pool
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habitat (Figure 10, Appendix B) (Plate 16). Waters were generally wadeable and discharge was
estimated at ~12.3 m’/s. A single habitat survey transect (MF-T1-13) revealed that stream
substrate was composed of a nearly even mix of gravel (35%), sand (35%), and cobble (25%)
with sparse boulders (5%). Substrate in the reach appears to be ideal salmon spawning habitat

(Table 2).

Instream cover in the reach was limited but uniform throughout. Sparse amounts of
filamentous algae, small woody debris, overhanging vegetation, undercut banks, and boulders
were present. Thus, most available refuge habitat was appropriate for smaller fish. A small

amount of pool habitat also would provide refuge (Figure 10).

Riparian vegetation cover was relatively uniform throughout the reach, with dense cover
within 10 m of shore on the left bank and open canopy on the right bank, giving way to dense
spruce habitat beyond. Tall cover on the left bank was primarily composed of alder (Appendix
B). Most shade available to fish appeared to occur on the left bank. Understory cover on both
banks was 70—75% and was composed of willow, alder, and tall grasses. Small grasses, willow
and alder saplings, and herbaceous material made up 75-80% of ground cover. The stream

channel appears to have changed very little between 1981 and 2012 (Appendix C).

UNI8

UN18 is an unnamed tributary which flows ~22 miles to the Malamute Fork Alatna River
near Bedrock Creek (Figure 1). UN18 was the smallest stream sampled by ABR in 2013. No
previous records of fish have been recorded on this waterbody and ABR did not perform fish
surveys in this stream in 2012. The AWC does not have a record of anadromous fish for this

stream. ABR observed juvenile Northern Pike during habitat surveys in 2013 (Table 1).

ABR mapped and characterized stream habitat in UN18 on 16 August 2013. The stream is
distinguished from other waterbodies surveyed in 2013 both in terms of its low average
discharge (~0.5m’/s) and its sinuosity (Figure 11, Appendix B) (Plates 17—18). ABR collected
data at 2 habitat survey transects (UN18-T1 and UN18-T2-13) representative of the mostly riffle-
run-pool flow regime. Transect 1 was located in a shallow (less than 35 cm deep) riffle with
instream substrate composed of boulder (50%), cobble (30%), gravel (15%), and sparse sand

(5%). The substrate at Transect 1 did not appear to be appropriate for spawning salmon. Transect
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2 was located just beyond a riffle in a large pool and substrate was evenly composed of boulder
(25%), cobble (25%), gravel (25%), and sand (25%) and appeared to be higher quality salmonid
spawning habitat (Table 2).

Instream cover was generally abundant throughout the reach. Filamentous algae was
moderate to abundant and cover by overhanging vegetation was moderate throughout the reach.
Small woody debris, undercut banks, and live tree roots were sparse to moderately abundant.
Depending on the section of river, boulders were sparse to abundant. Though no fish surveys
have been conducted here, the presence of juvenile Northern Pike suggests that the stream is

excellent habitat for rearing fish.

Tall riparian vegetation cover varied depending on location in the stream but ranged from
sparse spruce trees to dense alder, spruce, and birch, with some willow. Understory cover ranged
from moderate to abundant, comprising willow, alder, and spruce. Ground cover was generally
abundant with grasses, moss, and herbaceous material, though there was a large amount of bare
ground associated with a sand bar on the right bank just upstream of Transect 2. The generally
dense vegetation provides good shade cover throughout the reach and would appear to provide
channel stability. However, comparison of imagery between 1982 and 2012 indicates that there

were notable changes in the stream channel in the area of the proposed bridge (Appendix C).

KOYUKUK RIVER

The Koyukuk River is a 425-mile tributary to the Yukon River; it is the last major tributary
entering the Yukon River before it meets the Bering Sea. ABR did not sample the Koyukuk
River during 2012 fish surveys (Lemke et al. 2013). No fish observations were made during
physical habitat sampling in 2013 (Table 1). Sheefish, whitefish, and 4 species of Pacific salmon
are listed in the AWC for the Koyukuk River (Table 1). The Brooks East Corridor has 2
proposed bridge crossings on the Koyukuk River, both near the former (old) site of the village of
Bettles (Figure 1).

ABR mapped and characterized the stream crossing reach on 22 August 2013 but did not
perform an instream habitat transect survey because the stream was unwadeable due to deep
water and strong flow. The entire stream reach was a mix of run and glide flow regime. Instream

substrate and riparian habitat were characterized at 3 observations points along the stream’s left
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bank (Figure 12, Appendix B) (Plate 19). ABR floated the reach in a packraft to determine if
wadeable transects were present, but none were observed. At the most upstream observation
point, at a downstream inside bend in the river, substrate visible from the bank was
predominantly sand, as might be expected at such a location where velocity decreases and sand
settles out of the water column. Significant gravel and cobble instream substrate could be
observed from the left bank along with moderate amounts of large and small woody debris. The
left bank in this reach was composed of a large sand bar with little vegetation. Riparian
vegetation on the right bank was dense and composed mainly of spruce and willow. The
substrate at the second observation point, downstream between 2 proposed bridge crossings was
composed of mostly sand, but transitioned to cobble, gravel, and boulder shortly downstream.
Between the first and second observations points, the right bank vegetation transitioned from
spruce to alder. Substrate composition at the farthest downstream observation point appeared to
be composed of primarily of cobble, gravel, and boulder. Overall, this reach likely provides
plentiful spawning and refuge habitat to many fishes, including salmon. The channel in this reach
appears to have changed slightly between 1981 and 2012, mostly in the form of growing

sandbars in upper and lower portions of the stream reach (Appendix C).

SOUTH FORK KOYUKUK RIVER

The South Fork Koyukuk River is a large tributary to the Koyukuk River and joins with the
main fork ~15 miles south of the village of Bettles (Figure 1). ABR did not sample the South
Fork Koyukuk River during 2012 fish surveys (Lemke et al. 2013). Chum Salmon, Chinook
Salmon, and whitefish species are known to inhabit the South Fork Koyukuk, according to the
AWC (Table 1). In 2013, the ABR survey crew made one observation of a dead Burbot (Table

).

ABR mapped and characterized the stream crossing reach and performed 1 stream habitat
transect survey on 22 August 2013 (Figure 13, Appendix B) (Plates 20-21). The flow regime in
the stream crossing reach was dominated by a mix of run and pool habitat, with run-riffle habitat
in the mid-section of the reach. Flow was estimated to be 13.75 m’/s (Table 2). Transect 1 (SE-
T1-13) was located at the proposed bridge crossing. Substrate along the transect was composed

of cobble (40%), gravel (30%), boulder (15%), and sand (15%). This transect appeared to be
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representative of much of the reach which should provide excellent spawning substrate for
salmon. Instream cover along the habitat transect was sparse with some small woody debris.

Thus, only sparse amounts of cover were available and suitable mostly for smaller fish.

Large exposed sand banks were present on both right and left banks of the reach. The left
bank provided very little riparian vegetation cover. The canopy was absent and the understory
only provided 15% cover from willow, herbaceous material, and fireweed. Ground cover was
composed of exposed cobble, gravel, and sand (90%) with small patches of fireweed and willow
(10%). The right bank vegetation was heavily affected by the presence of a winter trail and
canopy cover was only 10%, by spruce, birch, and willow. The understory was dense with
poplar, fireweed, herbaceous material, tall grasses, and willow, which together provided 70%
cover. Ground cover was 75%, comprising herbaceous vegetation, moss, and poplar saplings.
Limited canopy shade was available to the stream due to the distance from water. Numerous
pools probably provide most refuge for fish in the reach. The sample reach channel on the South
Fork Koyukuk River appears to be less stable than the reaches assessed on most other streams in
this study. The channel appears to have shifted slightly to the west in the area of the proposed
bridge crossing between 1981 and 2013 (Appendix C).

JIM RIVER

The Jim River is the easternmost significant river crossing before the proposed Brooks East
Corridor joins the Dalton Highway (Figure 1). ABR did not sample the Jim River during fish
surveys in 2012 (Lemke et al. 2013). The AWC lists Chum Salmon as present in the Jim River
(Table 1). During 2013 stream habitat surveys, the ABR survey team observed Chum Salmon
and Arctic Grayling.

ABR mapped and characterized the stream crossing reach and performed 1 instream habitat
transect survey on 22 August 2013 (Figure 14, Appendix B) (Plates 22—24). The reach had a
diversity of stream flow habitat types including riffle-run-pool and run-glide sequences as well
as side channel and backwater pool habitat. Transect 1 (JM-T1-13) was located immediately
downstream of the proposed bridge crossing within a long run. The substrate was representative
of much of the run and run-glide sequences and consisted of gravel (45%), cobble (35%), sand

(15%), and boulder (5%) which should provide excellent fish spawning habitat. Instream cover
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was sparse along the transect but consisted of filamentous algae, large and small woody debris,
and boulders. However, abundant pool habitat would provide good refuge for fish. Discharge

was among the lowest estimated for streams surveyed on this Project at 5.06 m’/s (Table 2).

Canopy cover was absent from both the left and right banks of the habitat transect, because
the stream channel bankfull width extended well beyond the wetted width at the low flows
observed in August 2013. The understory varied and was composed of willow and fireweed on
the right bank (15%) and willow, alder, birch, and fireweed (60%) on the left bank. Right bank
ground cover primarily was composed of exposed gravel and cobble (90%) along with sparse
fireweed and willow. Ground cover on the left bank was composed of moss, herbaceous
vegetation, and woody shrubs (50%) with bare ground visible throughout (50%). Good shade
cover appeared to be scattered evenly about the reach, but bare ground and numerous sand bars
indicated significant potential for bank erosion. The channel in this reach appears to have
changed more than most streams surveyed in this study since 1979 (Appendix C). However, the
channel at the proposed bridge crossing appears to have changed little compared to the rest of the

reach.

NORTHERN OPTION

UN30

UN30 is an unnamed tributary to the Mauneluk River which is crossed by the northern
option of the Brooks East Corridor (Figure 1). Spawning Chum Salmon were observed on UN30
in 2012. Spawning Chum Salmon and Dolly Varden also were observed on several other
unnamed tributaries to the Mauneluk River in 2012 (Table 1). Chum Salmon and whitefish are
known to occur on the Mauneluk River according to the AWC (ADFG 2013). ABR nominated
less than a mile of Chum Salmon habitat to the AWC in 2013 (Appendix A). The ABR survey
team did not observe fish in UN30 during 2013 physical habitat sampling.

ABR mapped and characterized the stream reach and performed 1 instream habitat transect
survey on 21 August 2013 (Figure 15, Appendix B) (Plates 25). The slightly sinuous stream
reach was marked by predominance of run-riffle habitat with. Discharge was relatively low
compared to other streams surveyed (3.85 m’/s) (Table 2). Instream substrate at Transect 1

(UN30-T1-13n) was representative of the reach as a whole and was composed of boulder (50%),
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cobble (35%), gravel (15%), and sand (5 %). This substrate provides good spawning habitat for
salmon as evidenced by the observation of spawning Chum Salmon in 2012. Instream cover was
generally abundant and relatively uniform within the reach, providing good habitat for rearing
fish. Filamentous algae and overhanging vegetation were sparse while there was moderately

abundant small woody debris, and abundant boulder habitat.

Riparian vegetation varied by bank but was consistent throughout the reach. The left bank
was composed of a large sand bar and thus no tall cover was present. Paper birch, spruce,
willow, and alder provided approximately 30% canopy cover on the right bank. The understory
vegetation cover was dominated by willow on the left bank (30%) and a combination of willow,
alder, spruce, and herbaceous vegetation (50%) on the right bank. On the left bank sand bar,
ground cover was ~50% exposed soil, while the right bank had near complete ground cover of
moss, small grasses, and woody shrubs (Appendix B). On the whole, stream shade was
abundantly available in the sample reach on UN30. The stream channel appears to have changed

little since 1981 (Appendix C).

MAUNELUK RIVER

The Mauneluk River has proposed bridge crossings at 2 locations, with the second crossing
located on the northern option of the Brooks East Corridor (Figure 1). No fish observations were
made during 2013 sampling on the Mauneluk River northern option (Table 1). However, ABR
observed Chum Salmon, Slimy Sculpin, and Arctic Grayling during 2012 fish surveys and
during 2013 habitat surveys on the Mauneluk River at the river crossing associated with the
preferred option (see above). As stated previously, Chum Salmon and whitefish are listed in the

AWC for the Mauneluk River (Table 1).

ABR mapped and characterized the stream crossing reach and performed 1 instream habitat
transect survey on 21 August 2013 (Figure 16, Appendix B) (Plates 26-27). The flow regime of
the reach was marked by almost uniform run-pool habitat with some riffle habitat in the
downstream portion of the reach. Due to deep water (greater than 1 m) and what appeared to be
uniform instream habitat, only 1 transect was surveyed in August 2013. Transect 1 (MN-T1-13n)
was located in run-pool habitat representative of most of the reach. Discharge at the transect was

15.46 m’/s (Table 2). Substrate along Transect 1 was composed of gravel (65%), cobble (15%),
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sand (15%), and boulder (5%) and would appear to provide good spawning habitat for salmon.
Instream cover was generally limited within the reach. Small woody debris, overhanging
vegetation, undercut banks, and boulders were sparse and cover by filamentous algae was
moderate. Most of the available instream cover for fish occurred as deep pools or as cobble and

boulders suitable mainly for smaller fish.

Riparian canopy cover was absent from both the right and left banks for much of the reach.
Understory vegetation cover (40%) was uniform throughout the reach. Throughout the stream
reach, the riparian zone on one bank was composed of steep, bare sand bars with cobble, gravel
and sand substrate and no understory while the opposite bank featured moderate understory
composed of willow. Despite the abundance of bare ground on steep banks, the stream channel

does not appear to have altered greatly since 1981 (Appendix C).

SOUTHERN OPTION

REED RIVER

The Reed River has proposed bridge crossings on both the preferred and southern options of
the Brooks East Corridor (Figure 1). The ABR survey team observed Chum Salmon on the
preferred bridge crossing during both 2012 and 2013 sampling events. No fish were observed in
the downstream southern option in 2013 (Table 1). The AWC did not previously list Pacific
salmon in the Reed River (Table 1). ABR nominated ~19 miles of Chum Salmon spawning and

rearing habitat to the AWC in 2013 (Appendix A).

ABR mapped and characterized the stream crossing reach and performed 2 instream habitat
transect surveys on 19 August 2013 (Figure 17, Appendix B) (Plates 28-30). The flow regime of
the reach was composed of a long run which transitioned to a riffle at the downstream extent of
the reach. Additional riffle and pool habitat were also present upstream in side channel habitat.
Both Transects 1 (RD-T1-13s) and 2 (RD-T2-13s) were located in long run habitat. Transect 2
also traversed a small portion of side channel habitat. Instream substrate in Transect 1 was
composed of cobble (40%), sand (30%), gravel (20%), and boulder (10%). Substrate in the main
channel on Transect 2 was cobble (35%), gravel (30%), sand (30%), and boulder (5%). Side-
channel substrate was composed of sand (60%), gravel (30%), and cobble (10%). The relatively
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uniform main channel provides good fish spawning gravels, while the side channels provide

better rearing habitat (Table 2).

Instream cover at both transects was minimal. Filamentous algae, small woody debris, and
boulder cover were sparse on both transects. Sparse overhanging vegetation and undercut bank
habitat were present on Transect 2. Discharge estimates averaged 22. 2 m’/s. Side channel
discharge was low (1.85 m’/s) in Transect 2, providing refuge from higher flows for juvenile fish

(Appendix B).

At Transect 1, birch and spruce provided 40% tall riparian cover on the left bank, while the
right bank was devoid of canopy. The opposite was true at Transect 2, where primarily spruce
canopy cover was 30% on the right bank with no canopy on the left bank. Ample shade habitat
for fish was provided by tall canopy throughout the reach. Cover by understory vegetation at
Transect 1 was 40% on the left bank and 70% on the right bank and was composed of willow,
alder, and grasses. Understory cover was similar on Transect 2, but 65% on the left bank and
80% on the right bank. Ground cover also was similar on both banks at the 2 transects, with 20—
50% bare ground and a mix of woody shrubs, grasses, moss, and herbaceous material. Despite
the amount of side-channel habitat and exposed banks, the channel has changed little since 1979

(Appendix C).
KOBUK RIVER

The Kobuk River has proposed bridge crossings on both the preferred and southern options
of the Brooks East Corridor (Figure 1). ABR observed spawning Chum Salmon upstream of both
proposed crossings during 2012 fish surveys. The AWC lists Chum and Chinook salmon on the
Kobuk River (Table 1). No fish were observed during 2013 physical habitat surveys on the

southern option.

ABR mapped and characterized the stream crossing reach and performed 1 instream habitat
transect survey on 19 August 2013 (Figure 18, Appendix B) (Plate 31). The reach had a
relatively homogenous glide-run flow regime with minimal riffles. Discharge was estimated at
28.22 m*/s. Transect 1 (KB-T1-13s) passed through both run and riffle habitat downstream of the
proposed bridge crossing. Substrate was composed of gravel (50%), cobble (35%), sand (10%),

and boulder (5%) and provides excellent mixed gravel salmon spawning habitat. Substrate in the
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transect appeared representative of substrate throughout most of the reach. Instream cover was
limited, with moderately abundant filamentous algae and sparse small woody debris and

boulders (Table 2).

Vegetation cover measured in the transect appeared to be representative of the entire reach,
particularly for the left bank. Riparian canopy cover on both banks was mostly absent within 10
m of shore but some spruce occurred in the middle portion of the reach on the left bank. Most
shade cover is available for fish in this section of the reach. On the left bank, understory also was
absent. On the right bank, understory cover was 50% and was composed of a combination of
willow, spruce, fireweed, and blueberry (50%). Ground cover on the left bank was mostly absent
with only small patches of herbaceous vegetation and grasses. Ground cover on the right bank
was more dense (40%) and consisted of woody shrubs, herbaceous vegetation, and blueberry
(Appendix B). The stream channel in this reach of stream has changed very little from 1979 to
2012 (Appendix C).

HOGATZA RIVER

The Hogatza River is a 120-mile tributary of the Koyukuk River that starts in the Gates of
the Arctic National Park and Preserve and flows southwest to the Koyukuk River. The Hogatza
River is crossed by the southern option of the Brooks East Corridor (Figure 1). The ABR survey
team observed spawning Chum Salmon and Slimy Sculpin during 2012 fish surveys (Table 1).
The ABR habitat crews observed Arctic Grayling in 2013. The AWC lists Chum Salmon,
Sockeye Salmon (Oncorhynchus nerka), Chinook Salmon, Coho Salmon, and whitefish present

in the Hogatza River.

ABR mapped and characterized the stream crossing reach and performed 2 instream habitat
transect surveys on 20 August 2013 (Figure 19, Appendix B) (Plates 32—-34). The Hogatza River
is sinuous with a general run-riffle-pool flow regime and abundant side channel habitat. ABR
measured an average discharge of 0.67 m’/s during August sampling. Transect 1 (HG-T1-13)
was located upstream of the proposed bridge crossing in a run-riffle transition zone. Transect 2
(HG-T2-13MCs and HG-T-13SCs) was split by an island complex and passed through main
channel (MC) and side channel (SC) pool and riffle habitat. Instream substrate at Transect 1 was

composed of a mix of cobble (40%), gravel (35%), sand (15%), and boulder (10%). Instream
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substrate in the main channel at Transect 2 was very similar, with cobble (40%), gravel (40%),
sand (15%), and boulder (5%). Instream substrate in the side channel on Transect 2 was gravel
(50%), sand (25%), and cobble (20%) with little boulder (5%). Most of the substrate in the
surveyed reach was ideal salmon spawning habitat. During sampling, numerous Arctic Grayling

were seen resting in the pool at the Transect 2 side channel.

Instream cover at both transects included sparse live tree roots, undercut banks, and boulder
cover as well as moderately abundant overhanging vegetation, filamentous algae, and small
woody debris (Table 2). Sparse large woody debris also was observed at Transect 1. In general,
the sample reach would provide good refuge habit for rearing juvenile fish, as well as sufficient

pools for larger fish.

At Transect 1, tall canopy riparian cover was mostly absent on the right bank due to the
presence of a large gravel bar, although understory cover on the bar was 15%, primarily willows.
Ground cover also was sparse in the immediate riparian zone on the right bank at Transect 1. On
the left bank of Transect 1, canopy cover was 20% and was composed of spruce which increased
in density beyond 10 m from shore. The understory was dense on the left bank, with 80% cover
from willows, alders, berries, and tall grasses, and ground cover was nearly complete in the form

of short grasses.

Riparian cover was greater at Transect 2 than it was at Transect 1, but similarly comprised
mostly understory and ground cover, with moderate canopy cover. Transect lunderstory cover
was primarily willow, alder, and tall grasses and ground cover (90% on the right bank and 10%
on the left bank) was composed of grasses, herbaceous vegetation, and moss. Transect 2
understory cover ranged between 30-50% and was composed of willow, alder, and tall grasses.
Bare ground at Transect 2 was minimal (10-30%) with cover from grasses, saplings, herbaceous
vegetation, and moss. In general, there was good shade available from canopy and understory
cover. However, the cover in the area of the proposed bridge crossing at Transect 1 provides
little stream shade. Despite the sinuous nature of the stream channel in the crossing reach, very

little channel alteration appears to have occurred since 1981.
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HELPMEJACK CREEK

Helpmejack Creek, a ~37-mile tributary to the Alatna River, is the last significant waterbody
crossed by the southern option of the Brooks East Corridor (Figure 1). ABR observed Dolly
Varden and Arctic Grayling in Helpmejack Creek during 2012 fish surveys (Table 2). No fish
observations were made during 2013 physical habitat surveys. Pacific salmon are not listed in the

AWC for Helpmejack Creek (Table 1).

ABR mapped and characterized the stream crossing reach and performed 3 instream habitat
transect surveys on 18 August 2013 (Figure 20, Appendix B) (Plates 35-38). Helpmejack Creek
is a sinuous stream with a riffle-run-pool flow regime. Transect 1 (HJ-T1-13s) was representative
of pool habitat in the reach and instream substrate was composed of sand (40%), cobble (30%),
silt (25%), and boulder (5%). While this is good refuge habitat it would not provide good
substrate for spawning salmon due to the high percentage of silt present. Transect 2 (HJ-T1-13s)
was located in a run section of stream and represented better fish spawning habitat with substrate
composed of cobble (40%), boulder (30%), gravel (20%), sand (5%), and silt (5%). Transect 3
was located in a mixed run-pool habitat and was representative of the reach as a whole with
substrate composed of cobble (50%), gravel (20%), silt (20%), and boulders (10%). In general,
we saw more silt and sand on Helpmejack Creek than at other sample reaches in the corridor and
habitats appeared to be less than ideal for spawning salmon. Discharge averaged 1.87 m’/s

(Table 2).

Instream cover at the 3 transects was sparse to moderately abundant. Transect 1 had sparse
cover of filamentous algae, large woody debris, overhanging vegetation, undercut banks, and
boulders with moderate cover by small woody debris. Transect 2 had sparse filamentous algae,
small woody debris, overhanging vegetation, and undercut banks with moderate boulder cover.
Transect 3 had sparse overhanging vegetation, small woody debris, and undercut banks. Instream
cover at Helpmejack Creek would provide good refuge for juvenile and small fishes as well as

resting habitat in deep pools for larger Arctic Grayling and Dolly Varden.

Riparian canopy vegetation was limited and varied from bank to bank, typically providing
no cover on one bank while the opposite bank had between 20% and 40% spruce canopy. The

understory was composed of moderate to heavy alder, willow, and grass. The ground cover
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varied greatly with between 5% and 80% of the ground being bare while grass, herbaceous
vegetation, young willow, and moss provided between 20% and 95% cover. Stream shading was
good in the crossing reach as a whole because of the small channel width, and despite the low
abundance of tall ground cover (Appendix D). Bank stability appeared to be good as the stream
channel has altered very little since 1982 (Appendix D).

SUMMARY

During the 11 days of stream and riparian zone habitat surveys at proposed bridge crossings
on the Brooks East Corridor, ABR conducted 28 habitat transects at 18 stream crossing reaches
on 14 waterbodies. Most stream reaches surveyed were in known fish bearing streams and
provided habitat for at least a portion of the life history of several salmonid species. Salmonid
spawning habitat was available to some degree at almost all of the waterbodies sampled. Streams
visited during 2013 habitat surveys represent only a small portion of the total number of
waterbodies crossed by the Brooks East Corridor and most were large river systems. However,
the vast majority of additional waterbodies crossed by the Brooks East Corridor are small
relative to the streams surveyed in 2013. These small streams would require culverts as opposed
to bridges during construction of the proposed road. Finally, streams surveyed in 2013 showed
remarkable channel stability over the last 30 years as evidenced from aerial imagery. Fish
presence, stream flow regimes, spawning substrates, refuge habitat, and riparian zone vegetation
are important considerations prior to permitting and construction of any road project. This
information will ultimately allow resource managers to determine potential impacts on fish and
fish habitat and allow for determination of proper protocols for impact avoidance during the

construction phase of the Brooks East Corridor.
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Plate 1. Stream channel characteristics, riparian habitat, and instream substrate composition at
transect SH-T1-13, Shungnak River, Brooks East Corridor, Alaska, August 2013.
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Plate 2. Stream channel characteristics, riparian habitat, and instream substrate composition at
transect SH-T2-13, Shungnak River, Brooks East Corridor, Alaska, August 2013.
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Plate 3. Stream channel characteristics, riparian habitat, and instream substrate composition at
transect SH-T3-13, Shungnak River, Brooks East Corridor, Alaska, August 2013.
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Upstream Downstream

Left Bank Right Bank

Plate 4. Stream channel characteristics, riparian habitat, and instream substrate composition at
transect KG-T1-13, Kogoluktuk River, Brooks East Corridor, Alaska, August 2013.
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Upstream

Left Bank Right Bank

Plate 5. Stream channel characteristics, riparian habitat, and instream substrate composition of side-
channel habitat at KG-T1-13, Kogoluktuk River, Brooks East Corridor, Alaska, August
2013.
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Upstream

Plate 6. Stream channel characteristics, riparian habitat, and instream substrate composition at
transect KG-T2-13, Kogoluktuk River, Brooks East Corridor, Alaska, August 2013.
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Upstream !

Plate 7. Stream channel characteristics, riparian habitat, and instream substrate composition at
partial transect (MN-T1-13) on the Mauneluk River, Brooks East Corridor, Alaska,
August 2013.
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Downstream

Plate 8. Stream channel characteristics, riparian habitat, and instream substrate composition at
partial transect (MN-T2-13) on the Mauneluk River, Brooks East Corridor, Alaska,
August 2013.
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Upstream Downstream

Plate 9. Stream channel characteristics, riparian habitat, and instream substrate composition at
transect BV-T1-13, Beaver Creek, Brooks East Corridor, Alaska, August 2013.
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Upstream Downstream

Plate 10. Stream channel characteristics, riparian habitat, and instream substrate composition at
transect BV-T2-13, Beaver Creek, Brooks East Corridor, Alaska, August 2013.
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Downstream

Left Bank Right Bank

Plate 11. Stream channel characteristics, riparian habitat, and instream substrate composition at
transect RD-T1-13, Reed River, Brooks East Corridor, Alaska, August 2013.
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Downstream

Plate 12. Stream channel characteristics, riparian habitat, and instream substrate composition at
transect KB-T1-13, Kobuk River, Brooks East Corridor, Alaska, August 2013.
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Left Bank

Plate 13. Stream channel characteristics, riparian habitat, and instream substrate composition at an
observation point on the Kobuk River, Brooks East Corridor, Alaska, August 2013.
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Left Bank

Plate 14. Stream channel characteristics and riparian habitat at observation point AL-T1-13 on
the Alatna River, Brooks East Corridor, Alaska, August 2013.
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Upstream Downstream

Plate 15. Stream channel characteristics and riparian habitat at observation point AL-T2-13,
Alatna River, Brooks East Corridor, Alaska, August 2013.
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Upstream

Left Bank Right Bank

Plate 16. Stream channel characteristics, riparian habitat, and instream substrate composition at
transect MF-T1-13, Malamute Fork Alatna River, Brooks East Corridor, Alaska, August
2013.
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Downstream

Plate 17. Stream channel characteristics, riparian habitat, and instream substrate composition at
transect UN18-T1-13, unnamed tributary to the Malamute Fork Alatna River, Brooks
East Corridor, Alaska, August 2013.
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Downstream

Plate 18. Stream channel characteristics, riparian habitat, and instream substrate composition at
transect UN18-T2-13, unnamed tributary to the Malamute Fork Alatna River, Brooks
East Corridor, Alaska, August 2013.
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Upstream 3 Downstream

Plate 19. Stream channel characteristics, riparian habitat, and instream substrate composition at
observation points on the Koyukuk River, Brooks East Corridor, Alaska, August 2013.
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Upstream Downstream

Left Bank

Plate 20. Stream channel characteristics, riparian habitat, and instream substrate composition at
transect SF-T1-13, South Fork Koyukuk River, Brooks East Corridor, Alaska, August
2013.
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Upstream AN . _ Downstream

Plate 21. Stream channel characteristics and riparian habitat at observation points on the South Fork
Koyukuk River, Brooks East Corridor, Alaska, August 2013.
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Plate 22. Stream channel characteristics, riparian habitat, and instream substrate composition at
transect JM-T1-13, Jim River, Brooks East Corridor, Alaska, August 2013.
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Plate 23. Stream channel characteristics and riparian habitat at upstream observation points on the
Jim River, Brooks East Corridor, Alaska, August 2013.
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Plate 24. Stream channel characteristics and riparian habitat at downstream observation points on
the Jim River, Brooks East Corridor, Alaska, August 2013.
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Plate 25. Stream channel characteristics, riparian habitat, and instream substrate composition at
transect UN30-T1-13n, unnamed tributary to the Mauneluk River, Brooks East Corridor,
Alaska, August 2013.
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Upstream Downstream

Left Bank

Plate 26. Stream channel characteristics, riparian habitat, and instream substrate composition at
transect MN-T1-13n, Mauneluk River (northern option), Brooks East Corridor, Alaska,
August 2013.

ABR, Inc. 55 Stream Habitat Surveys



Left Bank

Plate 27. Stream channel characteristics and riparian habitat at observations points on the Mauneluk
River (northern option), Brooks East Corridor, Alaska, August 2013.
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Downstream

Plate 28. Stream channel characteristics, riparian habitat, and instream substrate composition at
transect RD-T1-13s, Reed River (southern option), Brooks East Corridor, Alaska, August
2013.
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Plate 29. Stream channel characteristics, riparian habitat, and instream substrate composition at
transect RD-T2-13s, Reed River (southern option), Brooks East Corridor, Alaska, August
2013.
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Plate 30. Stream channel characteristics, riparian habitat, and instream substrate composition of
side-channel habitat at transect RD-T2-13s, Reed River (southern option), Brooks East
Corridor, Alaska, August 2013.
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Upstream Downstream

Plate 31. Stream channel characteristics, riparian habitat, and instream substrate composition at
transect KB-T1-13s, Kobuk River (southern option), Brooks East Corridor, Alaska,
August 2013.
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Plate 32. Stream channel characteristics, riparian habitat, and instream substrate composition at
transect HG-T1-13s, Hogatza River (southern option), Brooks East Corridor, Alaska,
August 2013.
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Plate 33. Stream channel characteristics, riparian habitat, and instream substrate composition at
transect HG-T2-13MCs, Hogatza River (southern option), Brooks East Corridor, Alaska,
August 2013.
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Downstream

Plate 34. Stream channel characteristics, riparian habitat, and instream substrate composition at
transect HG-T2-13SCs, Hogatza River (southern option), Brooks East Corridor, Alaska,
August 2013.
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Upstream

Left Bank

Plate 35. Stream channel characteristics, riparian habitat, and instream substrate composition at
transect HJ-T1-13s, Helpmejack Creek (southern option), Brooks East Corridor, Alaska,
August 2013.
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Left Bank

Plate 36. Stream channel characteristics, riparian habitat, and instream substrate composition at
transect HJ-T2-13s, Helpmejack Creek (southern option), Brooks East Corridor, Alaska,
August 2013.
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Left Bank

Plate 37. Stream channel characteristics and riparian habitat at transect HJ-T3-13s, Helpmejack
Creek (southern option), Brooks East Corridor, Alaska, August 2013.
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Plate 38. Stream channel characteristics, riparian habitat, and instream substrate composition at 3
observation points on Helpmejack Creek, Brooks East Corridor, Alaska, August 2013.
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Table 1.

Anadromous and freshwater fish species observed during surveys of the Brooks East

Corridor, Alaska, 2012 and 2013, and current Alaska Department of Fish and Game
Anadromous Waters Catalog (AWC) records.

Anadromous Fish
Observations®

Freshwater Fish®

2013 AWC
Waterbody Name Tributary to 2012 2013 2012 2013 records®
Shungnak River Kobuk River - - SC, AG AG -
Ruby Creek Shungnak River - ns SC, AG ns -
Kogoluktuk River Kobuk River - - SC, AG AG CS, DV, WF
Unnamed tributary Kogoluktuk River - ns SC, AG ns -
Canyon Creek Kogoluktuk River - ns DV, SC ns -
Riley Creek Kogoluktuk River - ns DV ns -
Maunelak River Kobuk River CS CS SC AG CS, WF
Unnamed tributary Mauneluk River - ns DV, SC ns -
Unnamed tributary Mauneluk River - ns DV ns -
Unnamed tributary Mauneluk River - ns DV ns -
Unnamed tributary Mauneluk River - ns DV ns -
Unnamed tributary Mauneluk River CS ns SC, NP ns -
UN30 Mauneluk River CS ns AG ns -
Unnamed tributary Mauneluk River - ns DV, SC ns -
Beaver Creek Kobuk River - - SC, AG - CS
Unnamed tributary Beaver Creek - ns DV ns -
Unnamed tributary Beaver Creek - ns DV, SC ns -
Unnamed tributary Beaver Creek - ns SC, BB ns -
Unnamed tributary Beaver Creek - ns SC ns -
SC, AG,
Reed River Kobuk River CS CS BB SC -
Unnamed tributary Reed River - ns SC ns -
CS, KS,
Kobuk River None CS - SC AG DV, SF, WF
Unnamed tributary Kobuk River - ns DV, SC ns -
Unnamed tributary Kobuk River - ns SC, AG ns -
Unnamed tributary Kobuk River - ns DV ns -
Unnamed tributary Kobuk River - ns SC ns -
Alatna River Koyukuk River - - SC - CS, KS
Unnamed tributary Alatna River CS ns - ns -
Unnamed tributary Alatna River KS ns - ns -
Malamute Fork Alatna
River Alatna River ns CS ns - CS, KS
Malamute Fork
Tobuk Creek Alatna River SS, KS ns - ns -
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Table 1. Continued.

Anadromous Fish
Observations”

Freshwater Fish®

2013 AWC
Waterbody Name Tributary to 2012 2013 2012 2013 records”
Malamute Fork
Unnamed tributary Alatna River - ns SC ns -
Malamute Fork
Unnamed tributary Alatna River SS ns - ns -
Malamute Fork
Unnamed tributary Alatna River SS, CS ns - ns -
UNI18 Bedrock Creek - - - NP -
CS, SS, KS, RS,
Koyukuk River None ns - ns - SF, WF
South Fork Koyukuk River ~ Koyukuk River ns — ns BB CS, KS, WF
South Fork
Unnamed tributary Koyukuk River - ns SC ns -
South Fork
Unnamed tributary Koyukuk River - ns SC, AG ns -
South Fork
Jim River Koyukuk River ns CS ns AG CS, KS
Unnamed tributary Jim River SS ns SC ns -
Unnamed tributary Jim River SS, KS ns AG, SC ns -
Hogatza River Koyukuk River CS - SC AG CS, SS, KS, WF
Unnamed tributary Hogatza River - ns SC, BB ns -
Unnamed tributary Hogatza River - ns AG ns -
Helpmejack Creek Alatna River - - DV, AG ns -
Unnamed tributary Helpmejack Creek - - DV, SC ns -

* DV = Dolly Varden; SS = Coho Salmon; KS = Chinook Salmon; SC = Slimy Sculpin; AG = Arctic Grayling; BB = Burbot;
NP = Northern Pike; CS = Chum Salmon; RS = Sockeye Salmon; WF = Whitefish species; SF = Sheefish; ns=not sampled

® Dolly Varden observed during ABR surveys are treated as freshwater resident fish because it cannot be shown that they are
anadromous without additional analysis
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Table 2. Instream physical habitat parameters for waterbodies sampled in the Brooks East Corridor, Alaska, August 2013. Values in

parentheses represent side-channel habitat.

Bankfull Wetted Thalweg
Survey Width Width Depth Discharge
Transect Waterbody Date (m) (m) (m) Stream Channel Substrate® (m*/s) Instream Cover"®
SH-T1-13 Shungnak River 8/12/2013 59 52 nm 40% SI, 40% CY, 5% BO, 5% CB, 5% GR, 5% nm FAl, MA2, SWDI, OVI, BO1
SA
SH-T2-13 Shungnak River 8/12/2013 49 37 0.85 40% GR, 30% CB, 25% SA, 5% BO 10.00 SWD1, OV1, BOl
SH-T3-13 Shungnak River 8/12/2013 40 49 0.82 40% GR, 35% CB, 20% SA, 5% BO 11.06 FA2,SWDI, LTRI, OV2, UB2,
BO1
KG-T1-13 Kogoluktuk River 8/13/2013 120 102 1.02  90% SA, 5% CB, 5% GR (50% SA, 25% GR, 24.88 SWD1, BO1
20% CB, 5% BO)
KG-T2-13 Kogoluktuk River 8/13/2013 131 124 0.89 40% SA, 30% CB, 30% GR 22.84 FA2, SWDI, OV1
MN-T1-13 Mauneluk River 8/13/2013 97 58 nm 50% GR, 35% CB, 15% SA 34.43% FA2, LWDI, SWDI1, LTR1, OV1
MN-T2-13 Mauneluk River 8/13/2013 nm 70 nm 40% CB, 40% SA, 20% GR 13.01 FA2, MA1,LWDI, SWDI, OV2
BV-TI-13 Beaver Creek 8/14/2013 342 315 0.66 50% CB, 25% GR, 15% BO, 5% SA, 5% CY 7.70 FA4,MA1, SWDI1, OV2, UBI,
BO2
BV-T2-13 Beaver Creek 8/14/2013 29.05 28 0.88 30% CB, 30% SA, 20% BO, 20% GR 7.86 FA4,MAl, SWDI1, LTRI, OV2,
UBI1, BO2
RD-T1-13 Reed River 8/15/2013 79 56 0.98 35% GR, 35% SA, 20% CB, 10% BO 2648 FA2,MAIl, SWDI, LTR1, OV1,
BO1
KB-T1-13 Kobuk River 8/15/2013 90 89 0.97 35% CB, 35% GR, 25% SA, 5% BO 29.67 FA2,MAIl, SWDI1, LTRI, OV2,
UBI, BO1
AL-T2-13 Alatna River 8/17/2013 98.5 755 nm 35% SA, 25% CB, 20% SI, 10% BO, 10% GR nm SWD1, BO2
MF-T1-13 Malamute Fork Alatna River 8/17/2013 91 535 0.5 35% GR, 35% SA, 25% CB, 5% BO 12.28 FAl,SWDI1, OV1, UBI, BO1
UN18-T1-13 Unnamed tributary to 8/16/2013 15.5 9.6 039 50% BO, 30% CB, 15% GR, 5% SA 0.60 FA2,SWDI, LTR1, OV2, UBI,
Malamute Fork Alatna River BO3
UNI18-T2-13 Unnamed tributary to 8/16/2013 19.5 7.3  1.08 25% BO, 25% CB, 25% GR, 25% SA 0.31 FA3,SWD2,LTRI1, OV2, UB2,
Malamute Fork Alatna River BO1
SF-T1-13 South Fork Koyukuk River 8/22/2013 85 56 1.04 40% CB, 30% GR, 15% BO, 15% SA 13.75 SWD1, AS2
JM-T1-13 Jim River 8/22/2013 65 235 071 45% GR, 35% CB, 15% SA, 5% BO 5.07 FAl,LWDI, SWDI, BO1
UN30-T1-13n Unnamed tributary to 8/21/2013 46 19.5  0.97 50% BO, 30% CB, 15% GR, 5% SA 3.85 FAIL, SWD2, OV1, BO3
Mauneluk River
MN-T1-13n Mauneluk River 8/21/2013 60 337  0.99 65% GR, 15% CB, 15% SA, 5% BO 1546 FA2,SWDI1, OV1, UBI, BO1
RD-T1-13s Reed River 8/19/2013 655 57 0.93 40% CB, 30% SA, 20% GR, 10% BO 21.51 FAIl, SWDI, BO1
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Bankfull Wetted Thalweg

Survey Width Width Depth Discharge
Transect Waterbody Date (m) (m) (m) Stream Channel Substrate® (m’/s) Instream Cover™®
RD-T2-13s Reed River 8/19/2013 80 46.5 0.81 35% CB, 30% GR, 30% SA, 5% BO (60% SA, 2291 FAl,SWDI1, OVl, UBI, BOl
30% GR, 10% CB)
KB-T1-13s Kobuk River 8/19/2013 113 77 1.03 50% GR, 35% CB, 10% SA, 5% BO 28.22 FA2, SWDI, BO1
HG-T1-13s Hogatza River 8/20/2013 27.5 9.2 042 40% CB, 35% GR, 15% SA, 10% BO 0.62 FA2,LWDI, SWD2, LTR1, OV2,
UBI1, BO1
HG-T2-13MCs Hogatza River 8/20/2013 12.5 56 0.84 40% CB, 40% GR, 15% SA, 5% BO 0.59 FAl,SWDI, LTRI, OV2, UBI,
BO1
HG-T2-13SCs Hogatza River 8/20/2013 11.2 94 053 50% GR, 25% SA, 20% CB, 5% BO 0.12 FA2,SWD2, LTR1, OV2, UB2,
BO1
HJ-T1-13s Helpmejack Creek 8/18/2013 392 11.15 0.92 40% SA, 30% CB, 25% SI, 5% BO 1.75 FAl,LWDI, SWD2, OV1, UBI,
BO1
HJ-T2-13s Helpmejack Creek 8/18/2013 193 105 0.81 40% CB, 30% BO, 20% GR, 5% SA, 5% SI 1.62 FAl, SWDI, OV1, UBI1, BO2
HJ-T3-13s Helpmejack Creek 8/18/2013 242 109 0.69 50% CB, 20% GR, 20% SI, 10% BO 2.25 SWDI, OV1, BO1

B0, boulder; CB, cobble; GR, gravel; SA, sand; SI, silt; CY, clay

® Each parameter was expressed as a qualitative percentage of the total stream cover within 10 m upstream and downstream of the water sampling site and was designated as
O=absent (0%), 1 = sparse (less than 10%), 2 = moderate (10-40%), 3 = moderately abundant (40-75%), or abundant (greater than 75%).

“ FA = Filamentous Algae; MA = Macrophytes; LWD = Large woody debris (more than 0.3 m at diameter breast height); SWD = Small woody debris (less than 0.3 m at diameter
breast height); LTR = Live Tree Roots; OV = Overhanging Vegetation; UB = Undercut Bank; AS = Artificial Structures

¢ Discharge measured downstream of transect at the end of the corridor because transect was unwadeable

nm=not measured
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Figure 1. The Brooks East Corridor, including the northern and southern options, and proposed bridge crossings where stream
habitat surveys were conducted in August 2013.
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Figure 3. Stream habitat survey locations and flow characteristics at the proposed Brooks East
Corridor crossing of the Shungnak River, Alaska, August 2013.
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Figure 4. Stream habitat survey locations and flow characteristics at the proposed Brooks East
Corridor crossing of the Kogoluktuk River, Alaska, August 2013.
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Figure 5. Stream habitat survey locations and flow characteristics at the proposed Brooks East
Corridor crossing of the Mauneluk River, Alaska, August 2013.
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Figure 6. Stream habitat survey locations and flow characteristics at the proposed Brooks East
Corridor crossing of the Beaver Creek, Alaska, August 2013.
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Figure 7. Stream habitat survey locations and flow characteristics at the proposed Brooks East
Corridor crossing of the Reed River, Alaska, August 2013.
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Figure 8. Stream habitat survey locations and flow characteristics at the proposed Brooks East
Corridor crossing of the Kobuk River, Alaska, August 2013.
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Figure 9. Stream habitat survey locations and flow characteristics at the proposed Brooks East
Corridor crossing of the Alatna River, Alaska, August 2013.
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Figure 10. Stream habitat survey locations and flow characteristics at the proposed Brooks East
Corridor crossing of the Malamute Fork Alatna River, Alaska, August 2013.
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Figure 11. Stream habitat survey locations and flow characteristics at the proposed Brooks East
Corridor crossing of UN18, an unnamed tributary to the Malemute Fork Alatna River,
Alaska, August 2013.
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Figure 12. Stream habitat survey locations and flow characteristics at the proposed Brooks East
Corridor crossing of the Koyukuk River, Alaska, August 2013.
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Figure 13. Stream habitat survey locations and flow characteristics at the proposed Brooks East
Corridor crossing of the South Fork Koyukuk River, Alaska, August 2013.
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Figure 14. Stream habitat survey locations and flow characteristics at the proposed Brooks East
Corridor crossing of the unnamed tributary to the Jim River, Alaska, August 2013.
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Figure 15. Stream habitat survey locations and flow characteristics at the proposed Brooks East
Corridor crossing of UN30, an unnamed tributary to the Mauneluk River on the
northern road option, Alaska, August 2013.
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Figure 16. Stream habitat survey locations and flow characteristics at the proposed Brooks East
Corridor crossing of the Mauneluk River on the northern road option, Alaska, August
2013.
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Figure 17. Stream habitat survey locations and flow characteristics at the proposed Brooks East
Corridor crossing of the Reed River on the southern road option, Alaska, August
2013.
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Figure 18. Stream habitat survey locations and flow characteristics at the proposed Brooks East
Corridor crossing of the Kobuk River on the southern road option, Alaska, August
2013.
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Figure 19. Stream habitat survey locations and flow characteristics at the proposed Brooks East
Corridor crossing of Hogatza Creek on the southern road option, Alaska, August
2013.

ABR, Inc. 90 Stream Habitat Surveys



153°35'20"W

ijack Creek B
(Southern Option)

67°2'30"N
67°2'30"N

Date: 11/27/2013

Map Author: ABR, Inc. - Nathan Jones

File: AmblerAquatics_Helpmejack_13-217 ;
Background: 2012 Orthophoto mosaic from DOWL, 0.75ft &

67°2'25"N
67°2'25"N

67°2'20"N
67°2'20"N

Legend

O Observation Points

Proposed Road Alternative

’ Pool
% Riffle
’ Run
25 Wixed Run/Pool
2 Mixed RunfRiffle

Tyl

153°35'40"W 153°35'30"W 153°35'20"W

Figure 20. Stream habitat survey locations and flow characteristics at the proposed Brooks East
Corridor crossing of Helpmejack Creek on the southern road option, Alaska, August
2013.
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Appendix A. Anadromous Waters Catalog (AWC) nomination forms for Pacific salmon
observed by ABR during 2012 fish surveys in waterbodies traversed by the
Brooks East Corridor, Alaska. Forms were submitted to the Alaska Department of
Fish and Game (ADFGQG) in September 2013.
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State of Alaska Nomination Form
Department of Fish and Game Anadromous Waters Catalog
Division of Sport Fish

Region | ARCTIC UsGs Quad(s) |AMBLER R\VER A-2
Anadromous Waters Catalog Number of Waterway| N ,Pf, A \OV\\’QVU[ o Kbqo\b\\{\“ﬁ/\\( R\\/‘CX’ (33 1-00 - 10490~ 4
= v
Name of Waterway | CANYoON (REECK | USGS Name Local Name
ddition Deletion Correction Backup Information
For Office Use
Nomination #
Fisheries Scientist Date
Revision Year:
Revision to: Atlas Catalog Habitat Operations Manager Date
Both
AWC Project Biologist Date
Revision Code:
Cartographer Date
OBSERVATION INFORMATION
Species Date(s) Observed Spawning Rearing Present Anadrompus
POUY VARDEN o \\3]22013 \/ NV ~

IMPORTANT: Provide all supporting documentation that this water body is important for the spawning, rearing or migration of anadromous fish, including: number of fish
and life stages observed; sampling methods, sampling duration and area sampled; copies of field notes; etc. Attach a copy of a map showing location of mouth and observed
upper extent of each species, as well as other information such as: specific stream reaches observed as spawning or rearing habitat; locations, types, and heights of any
barriers; etc.

Comments:

T \uvei e DG\\j vardewn (I ond \WHvm) CO\Uﬁ\f\’r W WDV
’\Vmp} by Jena \emie ovol Matrhen Aplivg of R - Minnow
fvoups Wene Se t ek N o7 02988, W 1S6. L ATS. MWD W Verp S

' N + Yo Svak
LOTe B W Aisineteol Sq\mm eaqs ool \e{+
V()Q\%(Név\\' 0)\>\'\‘- See. ot A\ QQ/?D(J(. foc {‘\/\\\ (;‘3@%00“ O\v\o’\VY\QLPS.

Name of Observer (please print): Q%Q\ NPK 6%(\/ \ A
Signature: (/\O\Wﬁ WO Date: O \ |2 \ 2013
Agency: %Q , INC ~ )
Address: \Q\D\S E. \‘(\)ﬂﬁ\{(\CX\'\(,VQ\ PY\fPD(’\' D, S\M‘k€ Q|

Frinoreoe, AK SAS\B

This certifies that in my best professional judgment and belief the above information is evidence that this waterbody should
be included in or deleted from the Anadromous Waters Catalog.

Signature of Area Biologist: Date: Revision
02/08

307 )



State of Alaska Nomination Form
Department of Fish and Game Anadromous Waters Catalog
Division of Sport Fish

Region | TTNTERIOR. USGS Quad(s) [SUR VEY PALL A-2
Anadromous Waters Catalog Number of WaterwayN [fr 1 outia o AlOthna River” ( 334- 10 - 1 1000-2(25} 3601
Name of Waterway | HELPME TACKL CREEX = | \AISGS Name Local Name
ddition Deletion Correction Backup Information
For Office Use
Nomination #
Fisheries Scientist Date

Revision Year:

Revision to: Atlas Catalog Habitat Operations Manager Date
Both

AWC Project Biologist Date

Revision Code:

Cartographer Date
OBSERVATION INFORMATION
Species Date(s) Observed Spawning Rearipg Present Anadromous
DoLLIY VARDEN NI 4 v Vg
J

IMPORTANT: Provide all supporting documentation that this water body is important for the spawning, rearing or migration of anadromous fish, including: number of fish
and life stages observed; pling methods, pling duration and area sampled; copies of field notes; etc. Attach a copy of a map showing location of mouth and observed
upper extent of each species, as well as other information such as: specific siream reaches observed as spawning or rearing habitat; locations, types, and heights of any
barriers; etc.

Comments:

Vo Tuueni e col\uuarolen uadnt 0 N ©7F.0583S W (33, 19528,
ong Tndivi duua) CFLE Blommy wos conot v\&\vxékoaﬁegl MINnow
oS - The ool (ndividalway (ot lay el C\voﬁ's\r\\@.

(FL=122 mmn) e woen ¢ Jena Lew\e Malrewo 1]

0F AR See alreUneo (R0 S omphira wedreds ond wies
Name of Observer (please print): SARRIVA GARC 1A -
Signature: {/\ O.X)"(/\Q\LOO\/\/C/‘Q Date: 04 \ { 9-\20{8
Agency: A’%Q YA )

Address: \ &'QSI c. \V\’\UV\Q'h‘O/a\ PY\\[PD\(’\’RO{ . SU'\*Q (o]}
A drl00e A AAS1S

This certifies that in my best professional judgment and belief the above information is evidence that this waterbody should
be included in or deleted from the Anadromous Waters Catalog.

Signature of Area Biologist: Date: Revision
02/08




State of Alaska Nomination Form
Department of Fish and Game Anadromous Waters Catalog
Division of Sport Fish

Region | FNTERTOR USGS Quad(s) HU é\ HES D-A

Anadromous Waters Catalog Number of Waterway 331—\ - L%D— \\ DDO' Q \ &S - 3355

Name of Waterway | HOOATZA RIVER I v/ UsGs Name Local Name
\Addition Deletion Correction Backup Information
For Office Use
Nomination #
Fisheries Scientist Date

Revision Year:

Revision to: Atlas Catalog Habitat Operations Manager Date
Both

AWC Project Biologist Date

Revision Code:

Cartographer Date

OBSERVATION INFORMATION
Species Date(s) Observed Spawning Rearing Present, Anadromous

Chum SALMDN oF |2V 120 1 v, ~ v

IMPORTANT: Provide all supporting documentation that this water body is important for the spawning, rearing or migration of anadromous fish, including: number of fish
and life stages observed; sampling methods, sampling duration and area sampled; copies of field notes; etc. Attach a copy of a map showing location of mouth and observed
upper extent of each species, as well as other information such as: specific stream reaches observed as spawning or rearing habitat; locations, types, and heights of any
barriers; etc.

Comments:

VIS0 obsevvahion of Trvo adul - spavvimng thum salmon
bu 32 &\ e Owna MaHwe i A\ of ABR, T/ .
SN HONS 0CUAYTed o N b 8331, W1S3. AA033 Please
See. F\'?\Am Yoo plotre o \n Ve ottatinect epo(t or maps onral
PTDY.

Name of Observer (please print): J%Q\ N PY (9 A’QC\ A
Signature: (/\C)\l)’(/l_@\& O Date: oA I \1 \()-O] 3
Agency: M?DQ ) w&
Address: \9\’9\3 E MUY\O\T" Of\a\ A‘\ﬂJD(’% Dr S‘\"C . \O \
Rronovooe , A AASID

This certifies that in my best professional judgment and belief the above information is evidence that this waterbody should
be included in or deleted from the Anadromous Waters Catalog.

Signature of Area Biologist: Date: Revision
02/08




State of Alaska Nomination Form
Department of Fish and Game Anadromous Waters Catalog
Division of Sport Fish

Region | INTER TOR USGS Quad(s) | SURVEY PASS A-3

Anadromous Waters Catalog Number of Waterway 3‘3 \ - DO* \O L‘\ C\ O

Name of Waterway O \/USGS Name Local Name
BUK R\VER

Addition Deletion Correction Backup Information
For Office Use
Nomination #
Fisheries Scientist Date

Revision Year:

Revision to: Atlas Catalog Habitat Operations Manager Date

Both

AWC Project Biologist Date

Revision Code:

Cartographer Date

OBSERVATION INFORMATION
Species Date(s) Observed Spawning Rearing Present Anadromous

CHUM SALMON oA o4 \ 22012 V4 v v

IMPORTANT: Provide all supporting documentation that this water body is important for the spawning, rearing or migration of anadromous fish, including: number of fish
and life stages observed; sampling methods, sampling duration and area sampled; copies of field notes; etc. Attach a copy of a map showing location of mouth and observed
upper extent of each species, as well as other information such as: specific stream reaches observed as spawning or rearing habitat; locations, types, and heights of any
barriers; etc.

Comments:

Visuoy observation of spawmng oduml t Uhum salmopn

bu ) eno \Lmie ona Motnen, A¢\ing of ABR . Observehnon
OANVZA 0F N (3. 0216S, W 15425163, Peate see ontadned
(e port £or sampeling Menodl L anol MAaps.

Name of Observer (please print): SP(@ Q\ ‘\)A é A/RC,\ A
Signature: (/\W( ,)W Date:O&\ 'l\ 'QD\?)
Agency: P(QZ)Q ) ’D{\E ; .
Address: \ agxg E \V\AF€YY\0\'\'\OHO\\ PV\ (PDH Dr. S‘U\’\ﬁ\o(
AYCNDNGG0E, AR OPETB—

This certifies that in my best professional judgment and belief the above information is evidence that this waterbody should
be included in or deleted from the Anadromous Waters Catalog.

Signature of Area Biologist: Date: Revision
02/08




State of Alaska Nomination Form
Department of Fish and Game Anadromous Waters Catalog
Division of Sport Fish

region | ARCTIC uses Quads) |[AMBLE R R\ VER A-1

Anadromous Waters Catalog Number of Waterway MM\(\@\ U R\\}f/\( C%g \-00- \DL\al O-2335)

Name of Waterway l MOU V\e\\)\ ‘(_ 174 \\}6(‘ | '\/USGS Name Local Name
\Adition Deletion Correction Backup Information
For Office Use
Nomination #
Fisheries Scientist Date
Revision Year:
Revision to: Atlas Catalog Habitat Operations Manager Date
Both
AWC Project Biologist Date
Revision Code:
Cartographer Date

OBSERVATION INFORMATION
Species Date(s) Observed Spawning Re:ri} Present Anadromous

CHRUM SALMON OF[AS | 2O\ N v

IMPORTANT: Provide all supporting documentation that this water body is important for the spawning, rearing or migration of anadromous fish, including: number of fish
and life stages observed; sampling methods, sampling duration and area sampled; copies of field notes; etc. Attach a copy of a map showing location of mouth and observed
upper extent of each species, as well as other information such as: specific stream reaches observed as spawning or rearing habitat; locations, types, and heights of any
barriers; etc.

Comments:

Tee uuentle Unum Salmon CWO@% vio electoBthing b
T2no \Zme onat Marnewy a2l £ rer, Tine. e QQ
MNAVIAUUALS ea fUYed YY), SS70nal SF vam . Capture d
OCCUYVed o N 3. 00AS , W 1S, 02122 Please o o ttmune
(2port foc Sampling meyinods ond Mmaps .

Name of Observer (please print): - S ng \N A (’J MC\
Signature: (/\Q}J_(/LQ\I, ow{/cé__, Date: Oal\ \\ lQ-D { 3
Agency: f\)6 R N :Df\ C,‘-‘
Address: \8\9\5 E \ﬁ’\'@f Mﬁ Of\a\ P\'\VPO {’\_ DV ‘S\“‘\re \O\
RNONOI00e , P AASID

This certifies that in my best professional judgment and belief the above information is evidence that this waterbody should
be included in or deleted from the Anadromous Waters Catalog.

Signature of Area Biologist: Date: Revision
02/08




State of Alaska Nomination Form
Department of Fish and Game Anadromous Waters Catalog
Division of Sport Fish

region | ARCTTC uses quad(s) |HU GH S D-H

Anadromous Waters Catalog Number of Waterway| \} IA— ’\’\(‘\)\A-‘fg\vu o Ko\ R Ve (331-0D-\04A1 0 3

Name of Waterway | REED Q\\] E\Q - l MJSGS Name Local Name
\Ajdition Deletion Correction Backup Information
For Office Use
Nomination #
Fisheries Scientist Date

Revision Year:

Revision to: Atlas _ Catalog Habitat Operations Manager Date
Both
AWC Project Biologist Date
Revision Code:
Cartographer Date
OBSERVATION INFORMATION
Species Date(s) Observed Spawning Rearing Present Anadromous
CHUM SALMON] 03 [21 |01 v v v

IMPORTANT: Provide all supporting documentation that this water body is important for the spawning, rearing or migration of anadromous fish, including: number of fish
and life stages observed; sampling methods, sampling duration and area sampled; copies of field notes; etc. Attach a copy of a map showing location of mouth and observed

upper extent of each species, as well as other information such as: specific stream reaches observed as spawning or rearing habitat; locations, types, and heights of any
barriers; etc.

Comments:
TWO | Juvent 1< thim sRenon ca\ﬂ\/\r@\ VIO {\(C\VD%&\/\%
b sem LLmle ongl Marneus Apling of ABR, Tinc
Y’é\\V\O\MC\\S WX e 2 ond 3D mm love Pleole 'See. ool
(epo(t for fame \\ma) eYnoold Ol S duveniles
Oy Ueo o N (dlo- 86365, \W \SH. B0 .
ame o server (please print): S%R\NA, Q)MC—\A’
N f Ob (PlSign:ure? (A{éo\é\r(/\o\\o()\/\,(,(/\, Date: Dﬂ l W\ VZ_O 13
Agency: M
s 1938 €. Tntenchonal Airfor DY .Ste- 10\
PW\U/WO\O\Q A 9518

This certifies that in my best professional judgment and bellef the above information is evidence that this waterbody should
be included in or deleted from the Anadromous Waters Catalog.

Signature of Area Biologist: Date: Revision
02/08




State of Alaska Nomination Form
Department of Fish and Game Anadromous Waters Catalog
Division of Sport Fish

region | ARCTTC uses Quad(s) [ HUGHES D-4Y

Anadromous Waters Catalog Number of Waterway)| M lA , ‘\‘Ylb\,\f(?\\/b‘ ’\"D KObU ‘\( \0\\\';{( (3?) \ - OO’ \0 "J( C]O \

Name of Waterway [ﬁ EED RIVER | \/ USGS Name Local Name
\Addition Deletion Correction Backup Information
For Office Use
Nomination #
Fisheries Scientist Date

Revision Year:

Revision to: Atlas _ Catalog _ Habitat Operations Manager Date
Both
AWC Project Biologist Date
Revision Code:
Cartographer Date
OBSERVATION INFORMATION
Species Date(s) Observed Spawning Rearing Present Anadromous
CHUM SAWMON | o2]oM [201 v v e

IMPORTANT: Provide all supporting documentation that this water body is important for the spawning, rearing or migration of anadromous fish, including: number of fish
and life stages observed; sampling methods, sampling duration and area sampled; copies of field notes; etc. Attach a copy of a map showing location of mouth and observed
upper extent of each species, as well as other information such as: specific stream reaches observed as spawning or rearing habitat; locations, types, and heights of any
barriers; etc.

Comments:

Visua) ogey votion o cdult Onum sa\mmquwmma aceo,
U 32NG Lem e ond Matnewy Apling of ABR, DNc.
/Q\m oetevUed o N bl BB020, W ISYH 3043,

Name of Observer (please print): S %Q\ N P‘,\ (’JA/QC { P(
Signature: W W pate: OA l A )20 13
Agency: KL ) j)f\C\, .
Address: \’Q\D\S E . 1h*€m<>\'\"\0f0\ A’((\PO‘(’\'DF S'\'f \O\
A0V Do , K o951%

This certifies that in my best professional judgment and belief the above information is evidence that this waterbody should
be included in or deleted from the Anadromous Waters Catalog.

Signature of Area Biologist: Date: Revision
02/08




State of Alaska Nomination Form
Department of Fish and Game Anadromous Waters Catalog
Division of Sport Fish

Region ‘P\RC.T\ C USGS Quad(s) ﬁM%LE R R\ ER PS‘Z
Anadromous Waters Catalog Number of Waterway|\) | A ;‘\Y‘W)“O\V\:\J +o to%b\uk’\u\’\ﬂ\\lﬁ(cg 3\-00- o440
Name of Waterway | RILEV CRee | USGS Name Local Name
\A:Idition Deletion Correction Backup Information
For Office Use
Nomination #
Fisheries Scientist Date
Revision Year:
Revision to: Atlas Catalog Habitat Operations Manager Date
Both
AWC Project Biologist Date
Revision Code:
Cartographer Date
OBSERVATION INFORMATION
Species Date(s) Observed Spawning Rearing Present Anadromous
DOLN VAREN| o3[ 13 |20\3 N v v

IMPORTANT: Provide all supporting documentation that this water body is important for the spawning, rearing or migration of anadromous fish, including: number of fish
and life stages observed; sampling methods, sampling duration and area sampled; copies of field notes; etc. Attach a copy of a map showing location of mouth and observed
upper extent of each species, as well as other information such as: specific stream reaches observed as spawning or rearing habitat; locations, types, and heights of any
barriers; etc.

Comments:

Thvze \wuenile. Dolly Vayoden (102 108 12% vam) (rexe. covphurest
'\(\m\r\)mw tovpS by Jena Lemie OJ\.Q(’MQ\WUQ Aro\ive,.
MiNNow TOPS el £ o teol Loy Nsirtectedl salm 299
Oro\ \e£4 o SO0 over n\'o\\(\rﬁ. See oMadred (2P0 €0

30N liNng Mienods ond

Name of Observer (please print): S {\/8 Q \‘\)10( 6 KQC/[ A
Signature: WW Date: OC\ i \ 2 \7—0 \ 3
Agency: Q y) \OC \ .
Address: 225 E \mterivanona\ AlpoF OF. SW e \ol
Pondnoy0ae , A 451D

This certifies that in my best professional judgment and belief the above information is evidence that this waterbody should
be included in or deleted from the Anadromous Waters Catalog.

Signature of Area Biologist: Date: Revision
02/08

a30+

S.TOPS weKe Set - N 085552, Wi, 10456 .



State of Alaska Nomination Form
Department of Fish and Game Anadromous Waters Catalog
Division of Sport Fish

Region INTEQ:IOR USGS Quad(s) \SU\Q\/E\{ PP(SS A‘l

Anadromous Waters Catalog Number of Waterway| \} | A . closest ig AWC 334-30-{1000-2125

Name of Waterway | TOBUK CREEK | v~ USGS Name Local Name

\Aidition Deletion Correction Backup Information

For Office Use

Nomination #

Fisheries Scientist Date

Revision Year:

Revision to: Atlas Catalog Habitat Operations Manager Date

Both

AWC Project Biologist Date

Revision Code:

Cartographer Date
OBSERVATION INFORMATION
Species Date(s) Observed Spawning Rearipg Present Anaq[omous
COHO SALMON| 0F- | 1] 201 v . v’ v
CHINOOK.SAUMON] 63 | 1o | 201X v v v

IMPORTANT: Provide all supporting documentation that this water body is important for the spawning, rearing or migration of anadromous fish, including: number of fish
and life stages observed; sampling methods, sampling duration and area sampled; copies of field notes; etc. Attach a copy of a map showing location of mouth and observed
upper extent of each species, as well as other information such as: specific stream reaches observed as spawning or rearing habitat; locations, types, and heights of any
barriers; etc.

Comments: . : T ot
S creoh vio ek hvofighing, Matthewy Ap
%ﬁfﬁﬁi?@?ﬁ%g\m wele ¥ne o\ogé\f\)ﬁﬁ [&sners. Q&\nmﬂ
topk ploce ot N bF.0794% W1S3, ‘%3\%8&%020 So\\ngw\\ \%o\;\geq

\ ' suved ot (Gmm , Cnnoo Y. On
XXEC‘C&K&W €oUn Lpecie § Was furdt. Pease see ottathne d

{2 or+ o Janohng meYhod( anal oeg.

. J SABRVMA GARCIA
Name of Observer (please print):
Signature: U\Wb Date: Oq l\\ \ 20\ 2

Agency: ARGL  Tac.. ‘
Address: \ 9\9\5 E . \n‘\'ermh(\)/a\ A_\(PD(’* DY S\A\'\(‘e \O\

AUnorooe, A A8

This certifies that in my best professional judgment and belief the above information is evidence that this waterbody should
be included in or deleted from the Anadromous Waters Catalog.

Signature of Area Biologist: Date: Revision
02/08




State of Alaska Nomination Form

Department of Fish and Game Anadromous Waters Catalog
Division of Sport Fish

Region | FYR.CTVC USGS Quad(s) | FMBLEP. R\VER &-

Anadromous Waters Catalog Number of Waterway| {\) |Pgl’\7|\ow\'0\v\/\ \"0 Ab\o( \vuel CSS \-00~104GD - A1

Name of Waterway | ULANEAK (REEX | USGS Name Local Name
\/Addition Deletion Correction Backup Information
For Office Use
Nomination #
Fisheries Scientist Date

Revision Year:

Revision to: Atlas _ Catalog Habitat Operations Manager Date
Both
AWC Project Biologist Date
Revision Code:
Cartographer Date
OBSERVATION INFORMATION
i Species Date(s) Observed Spawning Rearing Present Anadromous
[Povy VARDEN ox\3]2013 v v v

IMPORTANT: Provide all supporting documentation that this water body is important for the spawning, rearing or migration of anadromous fish, including: number of fish
and life stages observed; sampling methods, sampling duration and area sampled; copies of field notes; etc. Attach a copy of a map showing location of mouth and observed

upper extent of each species, as well as other information such as: specific stream reaches observed as spawning or rearing habitat; locations, types, and heights of any
barriers; etc.

Comments:

B Jweni\e Doy \aden Couug\f\’\‘ WD MiInnow tYoup low Leina
Lem\e onoh Matineuo Apling of ABR . Minnow oup § usefe
Lo od WY disinde tred S&\mon ¢ gs orel \e £ 1o sook
OUENNIONTY. S0 CitenUneol (2port for Samphi re meinoals

OrEh MOPS . TYOPS e € SoF o N 612883, W \S5%.9 1D blo.

Name of Observer (please print): S’P‘ 6\Q\ (\) ﬁ bP\’QC\ A
i SignaF:ure: (P/(\go\lj_(/\ebowe\/ Date: O%l \Q—l ?—O\ 3
Agency: % ) \nC-\ )
s 1505 & \nbernomhang | Ay portdrsuite o
AONPo e, FrE- ASIE

This certifies that in my best professional judgment and belief the above information is evidence that this waterbody should
be included in or deleted from the Anadromous Waters Catalog.

Signature of Area Biologist: Date: Revision
02/08
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State of Alaska Nomination Form
Department of Fish and Game Anadromous Waters Catalog
Division of Sport Fish

Region | TNTERIOR usGs Quad(s) |[ SURV EY PASS A-1L.
Anadromous Waters Catalog Number of Waterway|\N! | A, tributany to Alotna Q\VC((%SL\ -40-1\000-212S5- 34>‘0 \ )
-
Name of Waterway IUN NAMED TRIRUTARY | USGS Name Local Name
\Aidition Deletion Correction Backup Information
For Office Use
Nomination #
Fisheries Scientist Date
Revision Year:
Revision to: Atlas Catalog Habitat Operations Manager Date
Both
AWC Project Biologist Date
Revision Code:
Cartographer Date
OBSERVATION INFORMATION
Species Date(s) Observed Spawning Rearing Present Anadromous
CHUM SALMon | 0T 23[R0V v v v
CHINODK SALMON | O3 [R3) QO 1A v/ V4 J

IMPORTANT: Provide all supporting documentation that this water body is important for the spawning, rearing or migration of anadromous fish, including: number of fish
and life stages observed; sampling methods, sampling duration and area sampled; copies of field notes; etc. Attach a copy of a map showing location of mouth and observed
upper extent of each species, as well as other information such as: specific stream reaches observed as spawning or rearing habitat; locations, types, and heights of any
barriers; etc.

%)Rvg\tf'obsewaﬁoﬂ lov Jena Lem \e ownad Motnevo Al of an
SO O Salrnon o3, 262,153, SSbHt ) ondl on oBul
chinod L famon (0. 208 - IS3. 5932.0). Botn obsevy atong were
MOE S ing oevia Suryeys. The Coum Solmdn spowning ocea wa s
LOCGted \08S ¥han L ¥m upstveom of e confuente of uwemed
Ty o Wit ¥ng Moin stem A\ oo R e ol @x3enoeal (see back )

Name of Observer (please print): S P\ 6Q \(\)-R G) A’ QC { lq
Signature: (/\ WLOOM@\, Date: OA h\ \’20 \3
Agency: A‘BQ . INC. )
Address: \Q\'QS © S_(\‘\’{Y\(\O\‘\'\O/\O\\ P(\(PO‘(’* DY S\M’(Q {o\

RN o0, AK A3

This certifies that in my best professional judgment and belief the above information is evidence that this waterbody should
be included in or deleted from the Anadromous Waters Catalog.

Signature of Area Biologist: Date: Revision
02/08




OMmMENTE (CoNT ) -

“eroximately 100m vpchream (822 FHguce 4 Plakes Frorol @ of e
2P0 e Jnimo\( So\ mon Spawning axea wag Ao mented
WPPrOXIMNCRe Y 1D Ko upstveam (See (QUEe b Plates 4 oA \O of
Ae OMrtned e pol+).



State of Alaska Nomination Form
Department of Fish and Game Anadromous Waters Catalog
Division of Sport Fish

regon |ARCTIC uses Quad(s) [ SURVE Y PASS A-S

Anadromous Waters Catalog Number of Waterway[\) ‘ﬁ" h\b\A‘\'D\N o @oGvel Cceele 633 -00- 10440 —QU[S’.‘_\

Name of Waterway |\M\H\J m\/\eb TQ\ p)u m R\,‘ | USGS Name Local Name

\Adition Deletion Correction Backup Information
For Office Use
Nomination #
Fisheries Scientist Date
Revision Year:
Revision to: Atlas Catalog Habitat Operations Manager Date
Both
AWC Project Biologist Date
Revision Code:
Cartographer Date
OBSERVATION INFORMATION
Species Date(s) Observed Spawning Rearing Present Anadromous
waj\meoﬁm 0TS 2013 v v h

IMPORTANT: Provide all supporting documentation that this water body is important for the spawning, rearing or migration of anadromous fish, including: number of fish
and life stages observed; sampling methods, sampling duration and area sampled; copies of field notes: etc. Attach a copy of a map showing location of mouth and observed
upper extent of each species, as well as other information such as: specific stream reaches observed as spawning or rearing habitat; locations, types, and heights of any
barriers; etc.

Comments:

Thee yuvgnile ddiy VoNaen (35,93 MY ) cOu gt tn
MiNNow TYowp \OLL\Q e e ool \MC«WU\) e\l Pg. VopS
Weé e Se+t q—\ N (373.0\000 U ISS. OBDFF. TYopS 2 Lo ted
v disinfecded SeImon €93¢ Ond Soakod butnignt. see.
adkocinpal POV fol (nops o8l Samp g viedinnd S

Name of Observer (please pnnt) SW@Q\ N P\' (3 A/RC | ‘PT ~
Signature: WW pate: OA l \1} 2013

Agency: ABR \(..
Address: \aE\’S €. \V’\’\'emahm A’\r m(’\ de S ‘k-Q \Ol\
AN0NDr00e , AETASTE

This certifies that in my best professional judgment and belief the above information is evidence that this waterbody should
be included in or deleted from the Anadromous Waters Catalog.

Signature of Area Biologist: Date: Revision
02/08




State of Alaska Nomination Form
Department of Fish and Game Anadromous Waters Catalog
Division of Sport Fish

regon | LN TER) ORL USGS Quad(s) HU6HES D-&
Anadromous Waters Catalog Number of Waterway NKPV, _\V\\OU'\‘(KV\JI Yo ®eavel (Geek (33\-@- I0480-Q43%F

Name of Waterway |UN(\V\ MED W\B\A’T}'\’Q\A | USGS Name Local Name
J
\Adition Deletion Correction Backup Information
For Office Use
Nomination #
Fisheries Scientist Date
Revision Year:
Revision to: Atlas Catalog Habitat Operations Manager Date
Both
AWC Project Biologist Date
Revision Code:
Cartographer Date
OBSERVATION INFORMATION
Species Date(s) Observed Spawning Rearing Present Anadromous
Doy VARDEN SETECIECTIEN v v 4

IMPORTANT: Provide all supporting documentation that this water body is important for the spawning, rearing or migration of anadromous fish, including: number of fish
and life stages observed; sampling methods, sampling duration and area sampled; copies of field notes; etc. Attach a copy of a map showing location of mouth and observed
upper extent of each species, as well as other information such as: specific stream reaches observed as spawning or rearing habitat; locations, types, and heights of any
barriers; etc.

Comments: .
VWO fuuent ¢ Dolly Voo n (B8 awd ABimm) wele (augnt Vio,
20U R Thing by 3070 Lerice anot Mattew Aflivig . Bigh
XUarve d o NQ(O 98333, WI55.03530. P Wate see o

(2P0t for sampling meoa (onal Mope

Name of Observer (please print): Sf\ 6Q\ N 10( 6 H/QCI IO(

Signature: (/\()\WW Date:oa\ I lll 20\ 3

Agency: ABR \ne

Address: \3\95 E \r\’VG,\N\O\JﬂOﬂa\ m{PD{+DY SU \')T'e \O\
AUNoV00e, AL SASIE

This certifies that in my best professional judgment and belief the above information is evidence that this waterbody should
be included in or deleted from the Anadromous Waters Catalog.

Signature of Area Biologist: Date: Revision
02/08




State of Alaska Nomination Form
Department of Fish and Game Anadromous Waters Catalog
Division of Sport Fish

Region | TNTERIOL. usGs Quad(s) | BETTLES D-2.
Anadromous Waters Catalog Number of Waterway|p| Iﬁ\ ’h"\)\/\'\g\m o Jwm R\er ('3’3\_{_ 4g- 11000 -2 \’Lg- 23401
Name of Waterway |u NUVAMED TQ\@UTH'QU\ - I USGS Name Local Name
J
Addition Deletion Correction Backup Information

For Office Use

Nomination #
Fisheries Scientist Date
Revision Year:
Revision to: Atlas _ Catalog Habitat Operations Manager Date
Both
AWC Project Biologist Date
Revision Code:
Cartographer Date
OBSERVATION INFORMATION
Species Date(s) Observed Spawning Rearin Present Anadromous
COHD JALMDM 03 20|20 |2 \/g / g
CHINDOK SAMoN | ©F (201201, v e v

IMPORTANT: Provide all supporting documentation that this water body is important for the spawning, rearing or migration of anadromous fish, including: number of fish
and life stages observed; sampling methods, sampling duration and area sampled; copies of field notes; etc. Attach a copy of a map showing location of mouth and observed
upper extent of each species, as well as other information such as: specific stream reaches observed as spawning or rearing habitat; locations, types, and heights of any
barriers; etc.

Comments:

R OO0 Lamon (85,02, 49,55, bk, 55,52, b1, SS mm\ anol ong,
01000 K SEIMON (U narm ) b e, Cauognt Aduiinng ¢ (M\,Dmmvf}od

§ bu 3eNALMIe Onel Mokt ow AP N Fitning ol
g\)\& N T8 W IS0 88132 Plenie seg offouiRed C@D(j’v‘&)r‘

SoMP\ roy o noot § OGPl MMo-PL -

Name of Observer (please print): S ﬁgQ \‘\) ﬁ 6 P(cht f\
Signature: %@M@M Date: OO\ ‘ ‘7—l 20l 3
Agency: QJJV\C .
Address: \Bag e. \ M{YV\Q‘\‘]OJ.\Q\ fr\\(PD\ﬁ e §U\'\’€ \O\
AndnoVene, K A5 18

This certifies that in my best professional judgment and belief the above information is evidence that this waterbody should
be included in or deleted from the Anadromous Waters Catalog.

Signature of Area Biologist: Date: Revision
02/08

4080 )



State of Alaska Nomination Form
Department of Fish and Game Anadromous Waters Catalog
Division of Sport Fish

Region jMTE/Q—\DR USGS Quad(s) BE-\—TLES D—Z

o0 )

Anadromous Waters Catalog Number of Waterway| \) [ﬂ—l Mourtany fod imBiver (33440 1\o00-2125- 33Yo-
]

Name of Waterway | UNLA ME D ™ \E\A’Tﬁg\f\ | USGS Name Local Name
7
‘Addition Deletion Correction Backup Information
For Office Use
Nomination #
Fisheries Scientist Date
Revision Year:
Revision to: Atlas Catalog Habitat Operations Manager Date
Both
AWC Project Biologist Date
Revision Code:
Cartographer Date
OBSERVATION INFORMATION
Species Date(s) Observed Spawning Rearing Present Anadromous
ROHO SALMON 0123|202 Vv vV v

IMPORTANT: Provide all supporting documentation that this water body is important for the spawning, rearing or migration of anadromous fish, including: number of fish
and life stages observed; sampling methods, sampling duration and area sampled; copies of field notes; etc. Attach a copy of a map showing location of mouth and observed
upper extent of each species, as well as other information such as: specific stream reaches observed as spawning or rearing habitat; locations, types, and heights of any
barriers; etc.

Comments:

Mo Cono $0ImMEN(FL= bl 0rd b3 mm) Lwexe cowgnt dn
Yo ofitning Su { low Jena, Lennite onal Madtkew et
B (0 0C0UTRc, ot N (dlp B350 ,W150.0453 1. Pleace Lee
a0 0hed| Y2port £0r goimpling watineots ona WoPS -

Name of Observer (please print): S F\/B R\ N P( G\ P(RC, { A
Signature: U\O/\W&PO\/\/C/‘&, pate: O A I \2-[2—0 l3
Agency: #\/BR\ \ﬂQ, -
Address: \’&9\5 E \YY\YQW\O‘hO/’O\\ ﬁ\(PD(’\'D( SU\’W \O]
MU0 FEAAS 1S

This certifies that in my best professional judgment and belief the above information is evidence that this waterbody should
be included in or deleted from the Anadromous Waters Catalog.

Signature of Area Biologist: Date: Revision
02/08




State of Alaska Nomination Form
Department of Fish and Game Anadromous Waters Catalog
Division of Sport Fish

Region | TN TERIOR. usGs Quad(s) [ISURVEY PASS A-D

Anadromous Waters Catalog Number of Waterway|\) I{\ , ~ioutaw Y o Kidnato e \{q Creex

Name of Waterway R/\NN AMED TRIBUTARY | USGS Name Local Name

ddition Deletion Correction Backup Information

For Office Use

Nomination #

Fisheries Scientist Date
Revision Year:

Revision to: Atlas _ Catalog _ Habitat Operations Manager Date
Both
AWC Project Biologist Date
Revision Code:
Cartographer Date
OBSERVATION INFORMATION
Species Date(s) Observed Spawning Rearing Present Anadromous
DoULY VARDEN| 09 16320V v v v

IMPORTANT: Provide all supporting documentation that this water body is important for the spawning, rearing or migration of anadromous fish, including: number of fish
and life stages observed; pling methods, pling duration and area sampled; copies of field notes; etc. Attach a copy of a map showing location of mouth and observed
upper extent of each species, as well as other information such as: specific stream reaches observed as spawning or rearing habitat; locations, types, and heights of any
barriers; etc.

Comments:

a\\U\rﬁY\\LL\SD\ Joxaen (129 0nah V3 mm) cowad~e in minnow
tO-pL o) dena Temice orol Matthe o Aeling. minnow o ¢
WeK ¢ \oO\ %m \M\Mr\ Al sin £ e Selmon 95§ ook lef+ 4o

O Sep afUned (eport £or sammpline Medinmol §
g00‘\%\(\005 W\Ce)apg WPk Lot ot N 63 0904, W 1SY. O\\;%

Name of Observer (please print): S KgQ \ N P‘ b A’@(x\ H
Signature: (/\O.b/(./\.e\ W Date: O ! (2 \ 2.0\3
Agency: ‘PY\E)Q \ﬂc,
Address: \’&DS P \ﬁ"(—emo\th\ ﬂo\’\(m\(’k D( S\X\’\Q \ O

PV‘\"()/‘\O\(QO\,Q A AA%\%

This certifies that in my best professional judgment and bellef the above information is evidence that this waterbody should
be included in or deleted from the Anadromous Waters Catalog.

Signature of Area Biologist: Date: Revision
02/08




State of Alaska Nomination Form
Department of Fish and Game Anadromous Waters Catalog
Division of Sport Fish

Region j M’TE Q \0 . USGS Quad(s) SUQ VeEY pPTSS A '3
Anadromous Waters Catalog Number of Waterway| N | A ,,'hi\OV\*QV‘:\I o Kobuk Rvvt” (33 |-00 - \O4G0 \
Name of Waterway ru NNAMED TRy BUTHKRY | USGS Name Local Name
\/Addition Deletion Correction Backup Information
For Office Use
Nomination #
Fisheries Scientist Date
Revision Year:
Revision to: Atlas Catalog Habitat Operations Manager Date
Both
AWC Project Biologist Date
Revision Code:
Cartographer Date

OBSERVATION INFORMATION
Species Date(s) Observed Spawning Rearing Present Anadromous

Dous VARPEN ] O%loM{12 V4 A

IMPORTANT: Provide all supparting documentation that this water body is important for the spawning, rearing or migration of anadromous fish, including: number of fish
and life stages observed; sampling methods, sampling duration and area sampled; copies of field notes; etc. Attach a copy of a map showing location of mouth and observed
upper extent of each species, as well as other information such as: specific stream reaches observed as spawning or rearing habitat; locations, types, and heights of any
barriers; etc.

Comments:

MS\)\\K)AM Doty Vowcken (125 0ret 130 mm) cowalt {n fANNO
Mol by Yena \emie onak Mattreuws Aplirg myang,s tvo-pg
Wexe Wiiked Wi disinge credk SQImMO N €90< ool \e4+

1O soa O\I‘@(V'\\O‘)\r\‘\‘, See Q%M CepO(+ tor A\ &O“YV\P\H}\%
MNOINOOLL ONGh Sps - TYRRS (ueX e St ot N 16T 01904 W ISy Yo

Name of Observer (please print): Sﬁ/g Q LN A’ GDPVQC\ PY
Signature: LAM}W Date: CA l \rz\rzo '3
Agency: ﬁ\g Q ; \Y\CL. . O
Address: \QRS T . \V\’\'{,(\(\Q_h‘ OHQ\ A\WPO('\— O, S -\({ \ \

RV\CMDVQ%Z AY 251D

This certifies that in my best professional judgment and belief the above information is evidence that this waterbody should
be included in or deleted from the Anadromous Waters Catalog.

Signature of Area Biologist: Date: Revision
02/08




State of Alaska Nomination Form
Department of Fish and Game Anadromous Waters Catalog
Division of Sport Fish

Region [TTNTERIO R USGS Quad(s) [ SMRVE Y PASS A-Y
Anadromous Waters Catalog Number of Waterway Ml A, Y (bkl\'\"O\V"‘\ o KD\SU\\/\ \R\ ves (33\ -60 oy qO\
~
Name of Waterway |UN NAMED TR\ 6\/@';0(@\( I USGS Name Local Name
\Addition Deletion Correction Backup Information
For Office Use
Nomination #
Fisheries Scientist Date
Revision Year:
Revision to: Atlas Catalog Habitat Operations Manager Date
Both
AWC Project Biologist Date
Revision Code:
Cartographer Date

OBSERVATION INFORMATION
Species Date(s) Observed Spawning Rearing Present Anadromous

DOLLNY VA RDEN 0% oy |20v2 N v

IMPORTANT: Provide all supporting documentation that this water body is important for the spawning, rearing or migration of anadromous fish, including: number of fish
and life stages observed; sampling methods, sampling duration and area sampled; copies of field notes; etc. Attach a copy of a map showing location of mouth and observed
upper extent of each species, as well as other information such as: specific stream reaches observed as spawning or rearing habitat; locations, types, and heights of any
barriers; etc.

Comments:

3 Juuenilg Oy uevden (1,131, \4lowmm) Cow?\\/\\‘\‘ (A MUANDWD
'\\(O\PS bu dena e Onol a0 P\P\\ . LAND YO '\\ra,P\(
Wlre woiked bolia atsinfected Salmon 2968 anradl led+ 1o
Sook overnignt See atte, e epor t fof full samplh
oot § Ord oS WORSIWEXZ Sot ot N (3. 000blb , LD 1SH. S5

Name of Observer (please print): S ABRNA GARCY
Signature: WUM pate: OA I |2 i 20 | 3
Agency: £, \n g )
Address: \’&S{S c. \(\)\“—CVY\O\‘“ ona \ A’\\fPD(’\' Y S\)‘l*'e \O\

mm(oqe,fm AAGD

This certifies that in my best professional judgment and belief the above information is evidence that this waterbody should
be included in or deleted from the Anadromous Waters Catalog.

Signature of Area Biologist: Date: Revision
02/08




State of Alaska Nomination Form
Department of Fish and Game Anadromous Waters Catalog
Division of Sport Fish

Region | TN TER\O R USGS Quad(s) |\WISE M AN A-

Anadromous Waters Catalog Number of Waterway| | tvibuavy o Malamute Fork atna River (334 - Yo-tloop -212¢
Name of Waterway () (oM PRAED TQ\Q)\ATP'(Q_U\ = | USGS Name Local Name 300 |~ %100 )
J
‘Addition Deletion Correction Backup Information
For Office Use
Nomination #
Fisheries Scientist Date

Revision Year:

Revision to: Atlas __ Catalog _ Habitat Operations Manager Date
Both
AWC Project Biologist Date
Revision Code:
Cartographer Date
OBSERVATION INFORMATION
Species Date(s) Observed Spawning Rearin, Present Anadromous
(o0 SALMDN 07 [1L[2012 ‘/8/ v A
(M SALMD N OFilw|2013 v " v

IMPORTANT: Provide all supporting documentation that this water body is important for the spawning, rearing or migration of anadromous fish, including: number of fish
and life stages observed; sampling methods, sampling duration and area sampled; copies of field notes; etc. Attach a copy of a map showing location of mouth and observed

upper extent of each species, as well as other information such as: specific stream reaches observed as spawning or rearing habitat; locations, types, and heights of any
barriers; etc.

Comments:

FOU LANO §ANMON (FL=46, 43, 47, ondl HF mm) ordk tvvo chaum
femon (PL= 28and UM mm) e e Cowgh T Livg dipnedt o

Fena L2 e 0nd Makr-euo AP\ Tng of ABR.C re oLrveol
o*i)(ﬂ. oy, W \S2..930730. &gsaﬁmchoo\ POt Gorso«v\p\w%

MM NE AL ONG MOQOS-

Name of Observer (please print): SHBRINA GARCIA
Signature: L/\C\k)'(/\—e-\&_pO\/\/{/\e\, pate: 09 ‘ 12 ‘ 20173
Agency: PRR \ne . \
Address: 12235 € \ndevnathona | Myport dC: Suike O\

mc)\novo\od\.e, A AQ951%

This certifies that in my best professional judgment and belief the above information is evidence that this waterbody should
be included in or deleted from the Anadromous Waters Catalog.

Signature of Area Biologist: Date: Revision
02/08




State of Alaska Nomination Form
Department of Fish and Game Anadromous Waters Catalog
Division of Sport Fish

Region | TNNTE @ \OR usGs Quadts) | WIS EMAN A-b
Anadromous Waters Catalog Number of Waterway| 33 '\-\— Y O- WOOO - Q\AS -3 bl\- \0D
Name of Waterway [y\\TMED TR1G . Th MALAMUTE PoRK AURTIA  USSS Name Local Name
\
ddition Deletion Correction Backup Information
For Office Use
Nomination #
Fisheries Scientist Date

Revision Year:

Revision to: Atlas Catalog Habitat Operations Manager Date
Both

AWC Project Biologist Date

Revision Code:

Cartographer Date

OBSERVATION INFORMATION
Species Date(s) Observed Spawning Rejri} Present Anadromous

COHO $ALMOIN OF w013 v v

IMPORTANT: Provide all supporting documentation that this water body is important for the spawning, rearing or migration of anadromous fish, including: number of fish
and life stages observed; sampling methods, sampling duration and area sampled; copies of field notes; etc. Attach a copy of a map showing location of mouth and observed
upper extent of each species, as well as other information such as: specific stream reaches observed as spawning or rearing habitat; locations, types, and heights of any
barriers; etc

Comments:

TWO yunginn \< Colo Salmon (5“} ok SBvmmn) wene caphared
W WD ovp§ oy Iena \,em\% ok MAalt¢ o o\ vey.
Mianow Wepl wece Wediteol wivincliSinge creol {almon €ags

oroh Le£4 to Soak ovemighy. See attor CepO(+ €0c o
oz\d\mgps-vm?j u\;e(z&@’raﬂ*&o?.\oomsa. Ll?;\{\q oS

Name of Observer (please print); S ABRIN A 6 AR A
Signature: L\O\Wé\vm Date: OA l ‘2\20 (3
Agency: N@Q ) \ﬂc, ,L L
Address: RS €. \ntenn G\\'\\C)f‘@\\ A‘\r\PD‘('\' D S\ 3('2 1O\

l%nc}\r\o\fog\\g , A AT D)

This certifies that in my best professional judgment and belief the above information is evidence that this waterbody should
be included in or deleted from the Anadromous Waters Catalog.

Signature of Area Biologist: Date: Revision
02/08




State of Alaska Nomination Form
Department of Fish and Game Anadromous Waters Catalog
Division of Sport Fish

Region |ARCTIC UsGs Quad(s) | AMBLER RWE R A-L

Anadromous Waters Catalog Number of Waterway| N} | A I'tY( b\/\ ’fo\)/\j 1o MQ\A(\C\U\K 2\wer (?;%\ -D0 - \DLHO

Name of Waterway |U NNAMED TRAIBRUTARY | USGS Name Local Name
\/,(ddition Deletion Correction Backup Information
For Office Use
Nomination #
Fisheries Scientist Date

Revision Year:

Revision to: Atlas Catalog Habitat Operations Manager Date
Both

AWC Project Biologist Date
Revision Code:

Cartographer Date
OBSERVATION INFORMATION
Species Date(s) Observed Spawning Rearing Present Anadromous
CHuM SALMorl 03|35 20\ v N vl

IMPORTANT: Provide all supporting documientation that this water body is important for the spawning, rearing or migration of anadromous fish, including: number of fish
and life stages observed; sampling methods, sampling duration and area sampled; copies of field notes; etc. Attach a copy of a map showing location of mouth and observed
upper extent of each species, as well as other information such as: specific stream reaches observed as spawning or rearing habitat; locations, types, and heights of any
barriers; etc.

Comments:

TWO youentle Onum Almon (52 ond SSmm) cav 3r via
6\20\306 Sv\\n Y no Lem e ovol MQ\"H’?@V\) \f\% Fisw
ey Copiw glr N 6T Do, WISk, O4DNe. Please
o\rached vzpo«+ o &qmp\mg welnpd§ ond IMaps.

ame of Observer (please print): SABQ\N PV G«WAQC\ P(
N f Ob (pl print)
Signature: (/\ WL DW Date: Oé\l 1\ ! 20 \3
Agency: %Q WC .
Address: \Q\D\S =. \Y\\’{( \[\O"\\O/D\\ PY\YP DY‘\'@ S\ ‘\(2 \o\
P00, A O0515

This certifies that in my best professional judgment and belief the above information is evidence that this waterbody should
be included in or deleted from the Anadromous Waters Catalog.

Signature of Area Biologist: Date: Revision
02/08

A33S



State of Alaska Nomination Form
Department of Fish and Game Anadromous Waters Catalog
Division of Sport Fish

A3RN

Region |ARCTIC UsGS Quad(s) [ AMBLER R\WWER A-4
Anadromous Waters Catalog Number of Waterway| N [ A v\ favy {0 Maune\u X 2ives (331-0D - |0440-
Name of Waterway [yl A MED TRIBUTRRY . | USGS Name Local Name
ddition Deletion Correction Backup Information
For Office Use
Nomination #
Fisheries Scientist Date

Revision Year:

Revision to: Atlas  Catalog Habitat Operations Manager Date
Both
AWC Project 8iologist Date
Revision Code:
Cartographer Date
OBSERVATION INFORMATION
Species Date(s) Observed Spawning Rearing Present Anadromous
DOLLY VARDEN OF11312013 v v v

IMPORTANT: Provide all supporting documentation that this water body is important for the spawning, rearing or migration of anadromous fish, including: number of fish
and life stages observed; sampling methods, sampling duration and area sampled; copies of field notes; etc. Attach a copy of a map showing location of mouth and observed
upper extent of each species, as well as other information such as: specific stream reaches observed as spawning or rearing habitat; locations, types, and heights of any
barriers; etc.

?&T@ms U\\rQV\\\Q Dn\\ Voyoen (NS, U1S,122,139 VWY\)Couuc)\r\‘r N
M ONOW TY 0P Na Lemice orak M&vao Ap e MiNNouD

wexe SSH a¥ N 6T 43S, WISk 12 A0k Minnpus VoLps wefe
\\( SQo\ W A sinfected Salrmon €06 § arok ef4 o stak
DUOM\O)\(\\' Soo OMadNed 2por-£oc BA nedinools onalynonps.

Name of Observer (please print): S f\— SQ\ M P\ 6 P\ QC\ R
Signature: ( /\W KA’O\/LC/‘%_ pate: OA VL] 20(3
Agency: K@Q s \‘(WC ) .
Address: \22S €. \nernanona Myvport O aute 10\

KY\C}V\D(W , e S\D

This certifies that in my best professional judgment and belief the above information is evidence that this waterbody should
be included in or deleted from the Anadromous Waters Catalog.

Signature of Area Biologist: Date: Revision
02/08




State of Alaska Nomination Form
Department of Fish and Game Anadromous Waters Catalog
Division of Sport Fish

Region | TNTERLOR UsGs Quadis) | SUWRVEY PASS_A-b°
Anadromous Waters Catalog Number of Waterway| N[ A v \oudowy 1o Maune lul Riues (331-00 - 10120
Name of Waterway [ANN AMED TRIBUTARY \JJ USGS Name Local Name
\Adition Deletion Correction Backup Information
For Office Use
Nomination #
Fisheries Scientist Date

Revision Year:

Revision to: Atlas Catalog Habitat Operations Manager Date
Both

AWC Project Biologist Date

Revision Code:

Cartographer Date
OBSERVATION INFORMATION
Species Date(s) Observed Spawning Rearing Present Anadromous
POLLY VARDEN O | 2013 v v v

IMPORTANT: Provide all supporting documentation that this water body is important for the spawning, rearing or migration of anadromous fish, including number of fish
and life stages observed, sampling methods, sampling duration and area sampled; copies of field notes; etc. Attach a copy of a map showing location of mouth and observed

upper extent of each species, as well as other information such as' specific stream reaches observed as spawning or rearing habitat; locations, types, and heights of any
barriers; etc.

Comments:

20 a1 Doty Narden oot in ranow Vop( oy yena
\,QVJY\\CZ o~ \\AQQ’V\QAA) Jayoll (\kﬁ of ABR. Minnow Wopgjwex ¢ Lok
N 030321, W IS5.01178, Tvopl el e Loited workn

A intected Salmon 29g{ and P8t Ao SOGK Ouer ight See
aoUNoA (20 £ Bl ommp\ing (e ool Ol MoPs . See ol

Name of Observer (please print): \Sﬁ 6 Q\ N P( (D/\ QQ( P(
Signature: L/\Q&J’(AQ\\DO\/\_(/“&. Date: OO\ \ ll\lo \'3
Agency: %Q J %\C .
Address: \’9\35 E \‘(V\'—e( r\O\)\\Of\Q\ A\(PD(’J\ D{- S\ \’€ \O\

AAUNOY00 e , AK AG5\D ‘

This certifies that in my best professional judgment and belief the above information is evidence that this waterbody should
be included in or deleted from the Anadromous Waters Catalog.

Signature of Area Biologist: Date: Revision
02/08
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State of Alaska Nomination Form
Department of Fish and Game Anadromous Waters Catalog
Division of Sport Fish

Region |ARC T\ C uses Quad(s) | AMBLER RWER A-4
Anadromous Waters Catalog Number of Waterway N\ A ,‘\'v{\QU\‘\'O\m 5&'0 MO&M‘(\@\U\\L Q\Q@ ng\ -00 - 0490,
Name of Waterway [(;N\) N AME O TR\ BUTARY - | USGS Name Local Name
\Adition Deletion Correction Backup Information
For Office Use
Nomination #
Fisheries Scientist Date

Revision Year:

Revision to: Atlas __ Catalog Habitat Operations Manager Date
Both
AWC Project Biologist Date
Revision Code:
Cartographer Date
OBSERVATION INFORMATION
Species Date(s) Observed Spawning Rearing Present Anadromous
POLLY VARDEN 0NN {2013 VA V4 V4

IMPORTANT: Provide all supporting documentation that this water body is important for the spawning, rearing or migration of anadromous fish, including: number of fish
and life stages observed; sampling methods, sampling duration and area sampled; copies of field notes; etc. Attach a copy of a map showing location of mouth and observed
upper extent of each species, as well as other information such as: specific stream reaches observed as spawning or rearing habitat; locations, types, and heights of any
barriers; etc.

C ts: ‘
lg\n??\i(\\' @ Oollu \axoen Cor q\r\'& L paNow oups \oj yena.
Lo Xz onel MA Ao\ na of ABR. Minnow tvopuvese ot

oX N T 12393, W \Slo. 0OBT), TYopel WA e \Loie a V)"‘\/’\
A 5inteched SAMoN 2ggL and \eEf To SOAK Outr night See

Name of Observer (please print): \Sﬁ 6 Q\ N P( (DP\ QC,( Pl’
Signature: [/\QWQ\\DO\/\.(/‘&. Date: OO\ ‘ 12\10 \'3
Agency: %Q ) :D\(\\C, . ‘
Address: \&35 € \Y‘VSFQ‘( nOﬁ\O/\Q) AWPD{'J‘ D S e O\

ANUNOYCoe , AK ATS\D

This certifies that in my best professional judgment and belief the above information is evidence that this waterbody should
be included in or deleted from the Anadromous Waters Catalog.

Signature of Area Biologist: Date: Revision
02/08
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State of Alaska Nomination Form

Department of Fish and Game Anadromous Waters Catalog
Division of Sport Fish

Regon | TNTERLOR UsGS Quad(s) | SURVEY PASS_A-b’
Anadromous Waters Catalog Number of Waterway N\ A ,’\'\( Youwtonv Yo Mloune e el (331-00 - V020
~J
Name of Waterway lTA NN AMED _VQ\ QUITH _Y J USGS Name Local Name
\Aidition Deletion Correction Backup Information
For Office Use
Nomination #
Fisheries Scientist Date
Revision Year:
Revision to: Atlas Catalog Habitat Operations Manager Date
Both
AWC Project Biologist Date
Revision Code:
Cartographer Date
OBSERVATION INFORMATION
Species Date(s) Observed Spawning Rearing Present Anadromous
POLLY VARDEN 0N | Z20\3 J/ v/ v

IMPORTANT: Provide all supporting documentation that this water body is important for the spawning. rearing or migration of anadramous fish, including number of fish
and life stages observed; sampling methods, sampling duration and area sampled, copies of field notes; etc. Attach a copy of a map showing location of mouth and observed

upper extent of each species, as well as other information such as specific stream reaches observed as spawning or rearing habitat; locations, types, and heights of any
barriers; etc.

%\' 2 Dollu Naxaen (‘Ouuoj\/\'\ LINNOWO VoupS \Oj ena
(W2 N CALOREN \\AQM Ao\ g of ABR . Minnow orp et e <ok
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djwntecked Samon 2991 and \WA o SOO X Oven Mgt Sec

Name of Observer (please print): \Sﬁ 6 Q\ N R bP\ QC { P( i
Signature: (/\Q&J'(/\Q \OO\/\.(/‘{'\, Date: OO\ \ 1'2\\10 \'3
Agency: %Q, :YN'\\C _
Address: \9\95 E \\('\c\-e\( \(\O\’\\OAQ) A\(PD(’\ D{-QU\*Q \ol\

AAUNOYOae , Ak ATO\D ‘

This certifies that in my best professional judgment and belief the above information is evidence that this waterbody should
be included in or deleted from the Anadromous Waters Catalog.

Signature of Area Biologist:
02/08

~_ Date: Revision
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State of Alaska Nomination Form
Department of Fish and Game Anadromous Waters Catalog
Division of Sport Fish

333%)

Region [ TN TER\OR uses Quad(s) [ SURVE Y PASS A-b
Anadromous Waters Catalog Number of Waterway| \) ,(—\',’N \W\'O(V\j 1o Mawne\u e R ives (33(-00- 0490
Name of Waterway l u RONAMED TR 6\4 mQY | USGS Name Local Name
\Adition Deletion Correction Backup Information
For Office Use
Nomination #
Fisheries Scientist Date
Revision Year:
Revision to: Atlas Catalog Habitat Operations Manager Date
Both
AWC Project Biologist Date
Revision Code:
Cartographer Date
OBSERVATION INFORMATION
Species Date(s) Observed Spawning Rearing Present Anadromous
DOLLY VARDEN aA [ 26 ({2012 v/ Nz N4

IMPORTANT: Provide all supporting documentation that this water body is important for the spawning, rearing or migration of anadromous fish, including: number of fish
and life stages observed; sampling methods, sampling duration and area sampled; copies of field notes; etc. Attach a copy of a map showing location of mouth and observed

upper extent of each species, as well as other information such as: specific stream reaches observed as spawning or rearing habitat; locations, types, and heights of any
barriers; etc.

Comments

™R \)\\rCY\\\Q Dolly Varden (85 ordl \2F mm FL) 0%5\,\+ Vi,
V0 B igmq WmYe orol Mattelo Al Fxg\r\m%
oCUAY e ot b 12433 \W1SS. 63481 Pler(e See otadned!
(©pof + £0¢ SOME\ | nay WWOdS org MoPS .

Name of Observer (please print): S'AA% LINA G\A RC | Q
Signature: W&\DM pate: OA l |2 \(20| 3
Agency: £ \NC. .
Address: 1935 & \WerERoa) Angppt Y Suite 1o
fW\()ﬂO(OO(\{Q AKX 9’518

This certifies that in my best professional judgment and belief the above information is evidence that this waterbody should
be included in or deleted from the Anadromous Waters Catalog.

Signature of Area Biologist: Date: Revision
02/08




State of Alaska Nomination Form
Department of Fish and Game Anadromous Waters Catalog
Division of Sport Fish

Region P( QCT \ C USGS Quad(s) AMB LER R\\/ ER A"ﬂ_
Anadromous Waters Catalog Number of Waterway| N | K, Vivburay U o Maune \LK e (33\—00r \o4%90 2335

Name of Waterway | UNNAMED TR\ SUTH QY | USGS Name Local Name
\Altlon Deletion Correction Backup Information
For Office Use
Nomination #
Fisheries Scientist Date

Revision Year:

Revision to: Atlas _ Catalog __ Habitat Operations Manager Date
Both
AWC Project Biologist Date
Revision Code:
Cartographer Date
OBSERVATION INFORMATION
| Species Date(s) Observed Spawnin Rearing Present Anadromous
[CHUM SALMON |  ©3[A5 b1 v S v

IMPORTANT: Provide all supporting documentation that this water bady is important for the spawning, rearing or migration of anadromous fish, including: number of fish
and life stages observed; sampling methods, sampling duration and area sampled; copies of field notes; etc. Attach a copy of a map showing location of mouth and observed

upper extent of each species, as well as other information such as: specific stream reaches observed as spawning or rearing habitat; locations, types, and heights of any
barriers; etc.

Comments:

V1suoL obsey v oiion of odwi\t C)num salmbnspavwning oreq
bu Jena Lemle avgl Mattnewo Ap) \r\ﬁs OlbaservoNon 0CUACeo)
o N ©F.034S3, W 1Slo. 03934 Pleate see atladned 1epovt:
£oc foxmp\mﬂ (e InodS ond Area maps.

Name of Observer (please print): S PV%Q\ N A (:)A/QC\ A
i Signapture: (/M Ol/b(/[)\, pate: OA l I \’20\3
Agency: ABR, T \
Address: 1995 € \nieymonoma Avport Ro Suite \0
AUNDY00R AE 4TSI

This certifies that in my best professional judgment and belief the above information is evidence that this waterbody should
be included in or deleted from the Anadromous Waters Catalog.

Signature of Area Biologist: Date:
02/08

Revision




Appendix B. Raw stream habitat data collected at survey transects on waterbodies traversed by
the Brooks East Corridor, Alaska, August 2013.

ABR, Inc. B-1 Stream Habitat Surveys



Site Name SH-T1-13 Event Code

Date 12 August 2013 Time 10:43
Latitude N 67.120893 Longitude W 156.985129
Observers JCS, MMA, SDG

Aquatics Data

Ambient Water Quality Channel Characteristics

Temperature 9.5°C Bankfull Width 59 m

Dissolved Oxygen 100% Wetted Width 52 m

Dissolved Oxygen 11.32 mg/L Thalweg Depth not measured (unwadeable)
Conductivity 115.3 uS/cm 48 hr. Precipitation Low

Sp. Cond. 0.164 mS/cm Stream Gradient <1%

pH 6.58 Stream Stage Low

Turbidity 1.92 NTU Water Color Mostly clear/Humic

Bank Angle Sketches
LB Angle- Not measured (unwadeable) RB Angle- 115°

Substrate (inorganic) = 100%

Type Diameter % Composition
Bedrock 0
Boulder >256mm (10in) 5
Cobble 64-256mm (2.5-10in) 5
Gravel 2-64mm (0.1-2.5in) 5
Sand 0.06-2mm 5
Silt 0.06-2mm 40
Clay 0.004-0.06 mm 40
Flow

Crew was unable to take flow measurements because transect was unwadeable

Comments:

Flowing at 0.33 m/s at the surface, generally it is slow flowing.
Visual observation of approximately 5 inch juvenile fish
Photos:

US-0665

DS-0666

LB-0667

RB-0668

Substrate photos taken 15 August 2013-0823,0824



Site Name SH-T1-13 Event Code

Date 12 August 2013 Time 11:34
Latitude N  67.120893 Longitude W 156.985129
Observers JCS, MMA, SDG

Channel Cowver in Stream Transect

Cover in Transect

Filamentous Algae

0 = Absent

1 = Sparse (<10%)
2=Moderate (10-40%)
3=Heaw (40-75%)
4=Very Heawy (>75%)

Macrophytes

Woody Debris (Big) >0.3m
Brush/Woody Debris (Small) <0.3m
Live Trees Root

Owerhanging Vegetation

Undercut Bank
Boulders
Artificial Structures

O r OFr OFr ONPF

Comments:

Stream was unwadeable due to fines. Slack to slow flow. Low water level, potential rearing fish habitat.
Bacterial foam flowing at the surface.

Islands present now due to low flow- likely submerged at high water.

Riparian Vegetation (percentage and type 10 meters from bank)

Left Bank Right Bank

Canopy (> 5m)

30% cover by black spruce, the only tree No canopy 10+ m from the bank.

greater than 5 m.
More dense upstream, less dense downstream.

Understory (0.5 -5 m)

Mixed coniferous and deciduous (higher Dominated by willow and tall grasses.
willow density).
75-80% willow cowver, grasses next highest

density
Ground (< 0.5 m)
Low percentage of open, bare ground. Not much barren ground, less than 5%.
Mostly grasses. Low percentage of down wood, Mostly grasses.

mostly within bankfull width.




Site Name SH-T2-13 Event Code
Date 12 August 2013 Time 12:20
Latitude N 67.120226 Longitude W 156.979087
Observers JCS, SDG, MMA

Ambient Water Quality

Agquatics Data
Channel Characteristics

Temperature 9.9°C Bankfull Width 37m
Dissolved Oxygen  102.10% Wetted Width 49 m
Dissolved Oxygen 11.51 mg/L Thalweg Depth 0.85m
Conductivity 115.7 uS/cm 48 hr. Precipitation Low
Sp. Cond. 0.162 mS/cm Stream Gradient 1%
pH 7.95 Stream Stage Low
Turbidity 1.71 NTU Water Color Clear
Bank Angle Sketches
LB Angle - 175° RB Angle-165°
Substrate (inorganic) = 100%
Type Diameter % Composition
Bedrock 0
Boulder >256mm (10in) 5
Cobble 64-256mm (2.5-10in) 30
Gravel 2-64mm (0.1-2.5in) 40
Sand 0.06-2mm 25
Silt 0.06-2mm 0
Clay 0.004-0.06 mm 0
Flow
# Width (m) Depth (cm) Flow (m/s)
RB 1 1.85 36 0.25
2 5.55 58 0.85
3 9.25 83 0.79
4 12.95 65 1.07
5 16.65 27 0.98
6 20.35 a7 0.65
7 24.05 29 0.47
8 27.75 20 0.31
9 31.45 17 0.19
LB 10 35.15 13 0.09
Comments:

Right bank is higher than left. Area of transect is typical of most of 2,000 ft corridor, a shallow (< 2 ft)
long run composed of cobble, boulder, gravel, sand. Returned to get flow measurements on 13 Aug.
Substrate photos taken 15 August 2013- 0819,0820,0821,0822

Photos: 0669 (US), 0671 (DS), 0670 (LB), 0672 (RB)



Site Name

Date
Latitude N
Observers

SH-T2-13 Event Code

12 August 2013 Time 12:20
67.120226 Longitude W  156.979087
JCS, SDG, MMA

Channel Cowver in Stream Transect

Cower in Transect

Filamentous Algae

Macrophytes

Woody Debris (Big) >0.3m
Brush/Woody Debris (Small) <0.3m
Live Trees Root

Owerhanging Vegetation

Undercut Bank

Boulders

Artificial Structures

0 = Absent

1 = Sparse (<10%)
2=Moderate (10-40%)
3=Heaw (40-75%)
4=Very Heawy (>75%)

O Fr OFr OPFr O OO

Comments:

Mostly cobble and gravel with a few boulders on right bank, lots of sand on left bank. Figured out
flowmeter had dead batteries (returned Aug 13).

Riparian Vegetation (percentage and type 10 meters from bank)

Left Bank Right Bank

Canopy (> 5m)

None. 5% Black Spruce.

Understory (0.5 - 5 m)

Grasses, 5-10% Grasses, 10%
Willow, 10-20% Small spruce, 10%
Willow, 50%

Berries/shrubs, 30%
(High/Low Cran, Blueberry, Salmonberry)

Ground (< 0.5 m)

Short grass, 25% Fireweed, 5%
Small willow, 5% Bare ground, 20%
Bare ground, 50% minimum Grass, 50%

Willow, 25%




Site Name

Date
Latitude N
Observers

SH-T3-13

12 August 2013
67.117791

JCS, SDG, MMA

Aquatics Data

Ambient Water Quality

Temperature 10.5°C
Dissolved Oxygen 106.90%
Dissolved Oxygen 11.92 mg/L
Conductivity 116.7 uS/cm
Sp. Cond. 0.161 mS/cm
pH 7.57
Turbidity 1.79 NTU

Bank Angle Sketches

LB Angle- 115°

RB

LB
Comments:

Event Code
Time 15:19
Longitude W  156.968715

Channel Characteristics
Bankfull Width 49 m
Wetted Width 40 m
Thalweg Depth  0.82 m
48 hr. Precipita Low
Stream Gradier  0.50%
Stream Stage Low
Water Color Clear

RB Angle- 175°

Substrate (inorganic) = 100%

Type Diameter % Composition

Bedrock 0

Boulder >256mm (10in) 5

Cobble 64-256mm (2.5-10in) 35

Gravel 2-64mm (0.1-2.5in) 40

Sand 0.06-2mm 20

Silt 0.06-2mm 0

Clay 0.004-0.06 mm 0

Flow

# Width (m) Depth (cm) | Flow (m/s)
1 2 2 0.1
2 6 33 0.44
3 10 34 0.73
4 14 45 0.9
5 18 65 0.78
6 22 62 0.87
7 26 60 0.86
8 30 35 0.38
9 34 55 0.38
10 38 39 0.16

Flow was measured 8/13 because of dead batteries 8/12.
Photos: 0677 (US), 0678 (DS), 0680 (LB), 0681 (RB)

8 inch Arctic Grayling caught by Brett using rod and reel
Substrate photos taken 15 August 2013-0815,0816,0817



Site Name SH-T3-13 Event Code

Date 12 August 2013 Time 15:19
Latitude N 67.117791 Longitude W  156.968715
Observers JCS, SDG, MMA

Channel Cowver in Stream Transect

Covwer in Transect

Filamentous Algae

0 = Absent

1 = Sparse (<10%)
2=Moderate (10-40%)
3=Heaw (40-75%)
4=Very Heaw (>75%)

Macrophytes

Woody Debris (Big) >0.3m
Brush/Woody Debris (Small) <0.3m
Live Trees Root

Owerhanging Vegetation

Undercut Bank
Boulders
Artificial Structures

OFRP NNEFPPFP OON

Comments:
Left bank angles variable (low angles, up to 90 degrees, and undercut in some places)

Riparian Vegetation (percentage and type 10 meters from bank)

Left Bank Right Bank
Canopy (> 5m)
Canopy dominated by black spruce- No canopy 10 m from bank.
10% covwer.

Understory (0.5 - 5 m)

Mostly willow, other woody shrubs, 5-10% mostly willow
possibly alder (up to 50% cower). <5% grasses
Tall grasses (up to 25%)

Ground (< 0.5 m)

Bare, 25% 80% bare with gravel and sand
Small saplings and grasses 10% saplings
10% grasses




Site Name  KG-T1-13 Event Code

Date 13 August 2013 Time 12:16
Latitude N 67.016932 Longitude W  156.694493
Observers JCS, SDG, MMA

Aquatics Data

Ambient Water Quality Channel Characteristics
Temperature 11.3°C Bankfull Width 120 m
Dissolved Oxygen 103.90% Wetted Width 102 m
Dissolved Oxygen 11.35 mg/L Thalweg Depth 1.02m
Conductivity 195.2 uS/cm 48 hr. Precipitation Low
Sp. Cond. 0.264 mS/cm Stream Gradient <1%
pH 7.83 Stream Stage Low
Turbidity 0.99 NTU Water Color Clear
Bank Angle Sketches
LB Angle- 175° RB Angle- 160°
Substrate (inorganic) = 100%
Type Diameter % Composition
Main Channel Side Channel
Bedrock 0 0
Boulder >256mm (10in) 0 5
Cobble 64-256mm (2.5-10in) 5 20
Grawel 2-64mm (0.1-2.5in) 5 25
Sand 0.06-2mm 90 50
Silt 0.06-2mm 0 0
Clay 0.004-0.06 mm 0 0
Flow
# Width (m) Depth (cm) Flow (m/s) Channel
LB 1 5 40 0.27 Main
2 15 81 0.53 Main
3 25 79 0.54 Main
4 35 63 0.45 Main
5 45 65 0.48 Main
6 55 86 0.39 Main
RB 7 60 43 0.3 Main
LB 8 81 20 0.03 Side
9 85 38 0.11 Side
10 89 63 0.25 Side
11 93 75 0.27 Side
12 97 112 0.24 Side
RB 13 99 101 0.07 Side

Comments: Photos: 0690 (Side channel RB), 0691(SC US), 0692(SC LB), 0693(SC DS), 0694(Main
Channel RB), 0695(MC US), 0696(MC DS), 069 (MC LB). Last MC flow was taken 5 m from the sandbar.
Sandbar was 14.05 m across at the transect. The thalweg was at 53.9 m from LB. Main channel 10 m
from sandbar 50% SA, 50% GR and CO. Visual observation of approximately 50 cm Arctic Grayling.
Substrate photos taken 15 August 2013: 0795-0799



Site Name  KG-T1-13

Date 13 August 2013
Latitude N  67.016932
Observers JCS, SDG, MMA

Event Code

Time 12:16

Longitude W  156.694493

Channel Cower in Stream Transect

Cower in Transect

Filamentous Algae

Macrophytes

Woody Debris (Big) >0.3m
Brush/Woody Debris (Small) <0.3m
Live Trees Root

Owerhanging Vegetation

Boulders

Artificial Structures

O r OO0OFr OOoOOo

Comments:

0 = Absent

1 = Sparse (<10%)
2=Moderate (10-40%)
3=Heawy (40-75%)
4=Very Heaw (>75%)

Riparian Vegetation (percentage and type 10 meters from bank)

Left Bank

Right Bank

Canopy (> 5m)

No canopy

50% Spruce/Alder

Understory (0.5 - 5 m)

Willow, fireweed, grass all combined-

10% cowver

Willow-15%
Alder-25%
Tall grass/shrubs-15%

Ground (< 0.5 m)

Willow/grass- 25% cover
Bare- 75%

Bare-10%
Grass/shrubs-90%




Site Name  KG-T2-13 Event Code

Date 13 August 2013 Time 14:05
Latitude N 67.018092 Longitude W  156.687062
Observers JCS, SDG, MMA

Aquatics Data

Ambient Water Quality Channel Characteristics
Temperature 12.3 °C Bankfull Width 131 m
Dissolved Oxygen 106.10% Wetted Width 124 m
Dissolved Oxygen 11.35 mg/L Thalweg Depth 0.89m
Conductivity 200.7 uS/cm 48 hr. Precipitation Low
Sp. Cond. 0.265 mS/cm Stream Gradient <1l%
pH 8.11 Stream Stage Low
Turbidity 0.89 NTU Water Color Clear

Bank Angle Sketches
LB Angle- 155° RB Angle- 160°

Substrate (inorganic) = 100%

Type Diameter % Composition
Bedrock 0
Boulder >256mm (10in) 0
Cobble 64-256mm (2.5-10in) 30
Gravel 2-64mm (0.1-2.5in) 30
Sand 0.06-2mm 40
Silt 0.06-2mm 0
Clay 0.004-0.06 mm 0
Flow
# Width (m) Depth (cm) Flow (m/s)
LB 1 2 59 0.47
2 14 75 0.57
3 26 26 0.54
4 38 33 0.48
5 50 34 0.73
6 62 43 0.61
7 74 49 0.53
8 86 25 0.65
9 98 20 0.62
10 110 13 0.57
RB 11 122 8 0.15
Comments:

Photos: 0703 (US), 0704 (DS), 0705 (LB), 0706 (RB)
More photos of substrate taken 15 August 2013-0804-0810



Site Name KG-T2-13

Date 13 August 2013
Latitude N  67.018092
Observers JCS, SDG, MMA

Event Code

Time 14:05

Longitude W 156.687062

Channel Cower in Stream Transect

Cower in Transect

Filamentous Algae

Macrophytes

Woody Debris (Big) >0.3m
Brush/Woody Debris (Small) <0.3m
Live Trees Root

Owerhanging Vegetation

Undercut Bank

Boulders

Artificial Structures

O OO Fr OFr OOoON

Comments:

0 = Absent

1 = Sparse (<10%)
2=Moderate (10-40%)
3=Heawy (40-75%)
4=Very Heawy (>75%)

Riparian Vegetation (percentage and type 10 meters from bank)

Left Bank

Right Bank

Canopy (> 5m)

Spruce-10% cowver

Spruce less than 10%

Understory (0.5 - 5 m)

Alder and willow close to 100% cover

Willow/Alder- 20% cover
Grass- 50% cowver

Ground (< 0.5 m)

Bare-10%

Grass/shrub close to 100%

Grass-75% cower
Rose-5% cowver
Alder-5% cover




Site Name  MN-T1-13

Date 13 August 2013
Latitude N  67.008356
Observers JCS, SDG, MMA

Ambient Water Quality

Temperature 11.1°C
Dissolved Oxygen 110.30%
Dissolved Oxygen  12.07 mg/L
Conductivity 151.6 uS/cm
Sp. Cond. 0.206 mS/cm
pH 7.73
Turbidity 1.14 NTU

LB Angle- unmeasurable

Event Code
Time
Longitude W

Aquatics Data

15:50
156.074302

Channel Characteristics

Bankfull Width
Wetted Width
Thalweg Depth

48 hr. Precipitation

Stream Gradient
Stream Stage
Water Color

Bank Angle Sketches

Substrate (inorganic) = 100%

97 m
58 m

not measured-unwadeable
Low
<1%
Low
Clear

RB Angle- 175°

Type Diameter % Composition
Bedrock 0
Boulder >256mm (10in) 0
Cobble 64-256mm (2.5-10in) 35
Grawel 2-64mm (0.1-2.5in) 50
Sand 0.06-2mm 15
Silt 0.06-2mm 0
Clay 0.004-0.06 mm 0
Flow

Crew was unable to take flow measurements because transect was unwadeable

Comments:
Photos:

0707- US
0708-DS
0709-LB
0710-RB
0711-Substrate
Lots of fine gravel

Brett (helicopter pilot) caught numerous Arctic Grayling
Corridor section from lower end to bridge is consistent in terms of substrate



Site Name MN-T1-13 Event Code

Date 13 August 2013 Time 15:50
Latitude N 67.008356 Longitude W 156.074302
Observers JCS, SDG, MMA

Channel Cower in Stream Transect

Cower in Transect

Filamentous Algae

0 = Absent

1 = Sparse (<10%)
2=Moderate (10-40%)
3=Heawy (40-75%)
4=Very Heaw (>75%)

Macrophytes

Woody Debris (Big) >0.3m
Brush/Woody Debris (Small) <0.3m
Live Trees Root

Owerhanging Vegetation

Undercut Bank
Boulders

OO0 O Fr FP P PFPONDN

Artificial Structures

Comments:
Woody debris on left bank

Riparian Vegetation (percentage and type 10 meters from bank)

Left Bank Right Bank

Canopy (> 5m)

Black spruce/Alder-30% cowver No canopy

Understory (0.5 - 5 m)

Dominated by willow, alder, No understory
spruce (total cowver)

Ground (< 0.5 m)

Bare-5% Bare-90%
Small grasses, fireweed,saplings Fireweed and small grasses-10%




Site Name  MN-T2-13

Date 13 August 2013
Latitude N 67.016628
Observers JCS, SDG, MMA

Ambient Water Quality

Temperature 11.9 °C
Dissolved Oxygen 110.40%
Dissolved Oxygen  11.90 mg/L
Conductivity 155.9 uS/cm
Sp. Cond. 0.208 mS/cm
pH 7.71
Turbidity 0.95 NTU

LB Angle- unmeasurable

Event Code
Time
Longitude W

Aquatics Data

17:29
156.054698

Channel Characteristics

Bankfull Width
Wetted Width
Thalweg Depth

48 hr. Precipitation

Stream Gradient
Stream Stage
Water Color

Bank Angle Sketches

Substrate (inorganic) = 100%

nm
70 m
not measured-unwadeable
Low
nm
Low
Clear

RB Angle- 160°

Type Diameter % Composition
Bedrock 0
Boulder >256mm (10in) 0
Cobble 64-256mm (2.5-10in) 40
Gravel 2-64mm (0.1-2.5in) 20
Sand 0.06-2mm 40
Silt 0.06-2mm 0
Clay 0.004-0.06 mm 0
Flow
# Width (m) Depth (cm) Flow (m/s)
RB 1 3.5 34 0.24
2 8.5 52 0.25
3 135 62 0.43
4 18.5 82 0.52
5 23.5 82 0.53
6 28.5 95 0.65
LB 7 33.5 103 0.65
Comments:

Half of stream unwadeable
Visual observation of 5 salmon
JCS saw Chum Salmon

Turbidity sample taken near helicopter LZ, approximately 100 m downstream from transect



Site Name MN-T2-13 Event Code

Date 13 August 2013 Time 17:29
Latitude N  67.016628 Longitude W 156.054698
Observers JCS, SDG, MMA

Channel Cowver in Stream Transect

Cower in Transect

Filamentous Algae 2
Macrophytes 1 0 = Absent
Woody Debris (Big) >0.3m 1 1 = Sparse (<10%)
Brush/Woody Debris (Small) <0.3m 1 2=Moderate (10-40%)
Live Trees Root 0 3=Heawy (40-75%)
Owerhanging Vegetation 2 4=Very Heaw (>75%)
Undercut Bank 0
Boulders 0
Aurtificial Structures 0
Comments:
Riparian Vegetation (percentage and type 10 meters from bank)
Left Bank Right Bank
Canopy (> 5m)
Spruce, alder, and birch provide about No canopy
80% cowver
Understory (0.5 - 5 m)
Almost 100% cower by willow, alder, Willow and alder-75% cowver
and other shrubs Grasses

Not much grasss

Ground (< 0.5 m)

Grass and other herbaceous Bare-10%
vegetation up to 75% cover Small grasses-50% cover
Very little bare ground




Site Name BV-T1-13

Date 14 August 2013
Latitude N  67.021206
Observers JCS, SDG, MMA

Ambient Water Quality

Event Code

Agquatics Data

Channel Characteristics

Time 12:40
Longitude W 155.150792

Temperature 8.7 °C Bankfull Width
Dissolved Oxygen  100.50% Wetted Width
Dissolved Oxygen 11.66 mg/L Thalweg Depth
Conductivity 126.9 uS/cm 48 hr. Precipitation
Sp. Cond. 0.184 mS/cm Stream Gradient
pH 7.86 Stream Stage
Turbidity 0.86 NTU Water Color
Bank Angle Sketches
LB Angle- 163° RB Angle- 160°
Substrate (inorganic) = 100%
Type Diameter % Composition
Bedrock 0
Boulder >256mm (10in) 15
Cobble 64-256mm (2.5-10in) 50
Grawel 2-64mm (0.1-2.5in) 25
Sand 0.06-2mm 5
Silt 0.06-2mm 0
Clay 0.004-0.06 mm 5
Flow
# Width (m) Depth (cm) Flow (m/s)
LB 1 1.6 9 0.06
2 4.8 21 0.19
3 8 39 0.53
4 11.2 53 0.79
5 14.4 66 0.56
6 17.6 62 0.75
7 20.8 57 0.55
8 24 48 0.71
9 27.2 34 0.53
RB 10 30.4 20 0.34
Comments:

Photos: 0728-US, 0719-DS, 0730-LB, 0731-RB, 0732-Substrate at thalweg

0733- Substrate at thalweg

Thalweg at 14.4 meters from left bank




Site Name  BV-T1-13 Event Code

Date 14 August 2013 Time 12:40
Latitude N 67.021206 Longitude W 155.150792
Observers JCS, SDG, MMA

Channel Cover in Stream Transect

Covwer in Transect

Filamentous Algae

0 = Absent

1 = Sparse (<10%)
2=Moderate (10-40%)
3=Heawy (40-75%)
4=Very Heaw (>75%)

Macrophytes

Woody Debris (Big) >0.3m
Brush/Woody Debris (Small) <0.3m
Live Trees Root

Owerhanging Vegetation

Undercut Bank
Boulders

O N FP NOPFP O PFr b

Avrtificial Structures

Comments:
Periphyton-very heawy cowver

Riparian Vegetation (percentage and type 10 meters from bank)

Left Bank Right Bank

Canopy (> 5 m)

Spruce-10% cowver Spruce-20%

Understory (0.5 - 5m)

Willow, tall grass, spruce combined is Willow, tall grass, and herbaceous
90% cowverage vegetation is 65% coverage

Ground (< 0.5 m)

Grass, herbaceous vegetation-100% cover Bare ground-15%
Grass and herbaceous vegetation-85%




Site Name  BV-T2-13

Date 14 August 2013
Latitude N  67.023342
Observers JCS, SDG, MMA

Ambient Water Quality

Event Code
Time 14:10
Longitude W 155.158002

Aquatics Data
Channel Characteristics

Temperature 9.1°C Bankfull Width 29.05m
Dissolved Oxygen  102.70% Wetted Width 28m
Dissolved Oxygen 11.78 mg/L Thalweg Depth 0.88 m
Conductivity 128.6 uS/cm 48 hr. Precipitation Low
Sp. Cond. 0.184 mS/cm Stream Gradient <1%
pH 7.79 Stream Stage Low
Turbidity 0.74 NTU Water Color Clear
Bank Angle Sketches
LB Angle- 73° RB Angle- 115°
Substrate (inorganic) = 100%
Type Diameter % Composition
Bedrock 0
Boulder >256mm (10in) 20
Cobble 64-256mm (2.5-10in) 30
Grawel 2-64mm (0.1-2.5in) 20
Sand 0.06-2mm 30
Silt 0.06-2mm 0
Clay 0.004-0.06 mm 0
Flow
# Width (m) Depth (cm) Flow (m/s)
LB 1 1.4 30 0.13
2 4.2 24 0.22
3 7 35 0.39
4 9.8 49 0.49
5 12.6 65 0.59
6 15.4 88 0.78
7 18.2 85 0.56
8 21 74 0.73
9 23.8 72 0.36
RB 10 26.6 39 0.03
Comments:

0735-Right bank substrate, 0736-RB moving towards left bank substrate, 0737- RB moving towards LB
substrate with JCS foot for scale, 0739- Center channel substrate, ski pole for scale, 0740-US
0741- DS, 0742-LB, 0743-RB, 0744-LB substrate



Site Name  BV-T2-13

Date 14 August 2013
Latitude N  67.023342
Observers JCS, SDG, MMA

Event Code

Time 14:10

Longitude W 155.158002

Channel Cower in Stream Transect

Cower in Transect

Filamentous Algae

Macrophytes

Woody Debris (Big) >0.3m
Brush/Woody Debris (Small) <0.3m
Live Trees Root

Owerhanging Vegetation

Undercut Bank

Boulders

Artificial Structures

ONRFPNPRPROPFR AN

Comments:
Periphyon very heaw on all substrate

LB heaw sand, center heaw cobble, right bank heaw boudler

0 = Absent

1 = Sparse (<10%)
2=Moderate (10-40%)
3=Heawy (40-75%)
4=Very Heaw (>75%)

Riparian Vegetation (percentage and type 10 meters from bank)

Left Bank

Right Bank

Canopy (> 5 m)

Spruce-10% cover

No canopy

Understory (0.5 - 5 m)

Willow, alder, berries, spruce- 30% cover

Willow, alder, herbaceous vegetation,
and spruce- 30% cover

Ground (< 0.5 m)

Moss, lichen, small herb, and grass- 90%
cowver
Bare due to game trail -10% cover

Moss, lichen, small herb, grass- almost
100% cowver




Site Name RD-T1-13

Date 15 August 2013
Latitude N 67.035785
Observers SDG, MMA

Ambient Water Quality

Aquatics Data

Event Code
Time 9:57
Longitude W  154.835141

Channel Characteristics

Temperature 8.1°C Bankfull Width 79 m
Dissolved Oxygen 103.0% Wetted Width 56 m
Dissolved Oxygen 12.13 mg/L Thalweg Depth 0.98 m
Conductivity 81.1 uS/cm 48 hr. Precipitation Low
Sp. Cond. 0.120 mS/cm Stream Gradient <1l%
pH 6.72 Stream Stage Low
Turbidity 1.13 NTU Water Color Clear
Bank Angle Sketches
LB Angle- 169° RB Angle- 170°
Substrate (inorganic) = 100%
Type Diameter % Composition
Bedrock 0
Boulder >256mm (10in) 10
Cobble 64-256mm (2.5-10in) 20
Gravel 2-64mm (0.1-2.5in) 35
Sand 0.06-2mm 35
Silt 0.06-2mm 0
Clay 0.004-0.06 mm 0
Flow
# Width (m) Depth (cm) Flow (m/s)
LB 1 2.8 37 0.48
2 8.4 45 0.62
3 14 59 0.58
4 19.6 89 0.67
5 25.2 92 0.81
6 30.8 87 0.77
7 36.4 86 0.8
8 42 67 0.65
9 47.6 81 0.61
RB 10 53.2 61 0.64
Comments:

Thalweg 18.5 m from left bank. RB has cut bank at bankfull (photo taken). Periphyton cover heawy from
RB to center of transect. Photos: 0763- JCS in pack raft, 0764- Cut bank at bankfull, right bank
0765- Substrate at RB, 0766-US, 0767-DS, 0768-LB, 0769-RB, 0771-Substrate at LB



Site Name  RD-T1-13 Event Code

Date 15 August 2013 Time 9:57
Latitude N 67.035785 Longitude W 154.835141
Observers SDG, MMA

Channel Cower in Stream Transect

Cower in Transect

Filamentous Algae 2
Macrophytes 1 0 = Absent
Woody Debris (Big) >0.3m 0 1 = Sparse (<10%)
Brush/Woody Debris (Small) <0.3m 1 2=Moderate (10-40%)
Live Trees Root 1 3=Heaw (40-75%)
Owerhanging Vegetation 1 4=Very Heawy (>75%)
Undercut Bank 0]
Boulders 1
Artificial Structures 0
Comments:
Riparian Vegetation (percentage and type 10 meters from bank)
Left Bank Right Bank
Canopy (> 5m)
No canopy Spruce-less than 10%
Understory (0.5 - 5 m)
No understory Willow, small spruce, alder-60% cover

Ground (< 0.5 m)

100% sand and gravel cover Bare (fine sediment)-30%
Small grasses, saplings, berries, moss,
and lichen-50%




Site Name KB-T1-13

Date 15 August 2013
Latitude N 67.012346
Observers JCS, SDG, MMA

Ambient Water Quality

Event Code

Time 13:18

Longitude W 154.367417

Aquatics Data
Channel Characteristics

Temperature 10.6 °C Bankfull Width 90 m
Dissolved Oxygen 106.50% Wetted Width 89 m
Dissolved Oxygen 11.84 mg/L Thalweg Depth 0.97 m
Conductivity 142.2 uS/cm 48 hr. Precipitation Low
Sp. Cond. 0.196 mS/cm Stream Gradient <1%
pH 7.45 Stream Stage Low
Turbidity 0.68 NTU Water Color Clear
Bank Angle Sketches
LB Angle- 95° RB Angle- 160°
Substrate (inorganic) = 100%
Type Diameter % Composition
Bedrock 0
Boulder >256mm (10in) 5
Cobble 64-256mm (2.5-10in) 35
Grawel 2-64mm (0.1-2.5in) 35
Sand 0.06-2mm 25
Silt 0.06-2mm 0
Clay 0.004-0.06 mm 0
Flow
# Width (m) | Depth (cm)| Flow (m/s) # Width (m)| Depth (cm)| Flow (m/s)
LB-1 2.3 42 0.64 11 46.8 36 0.52
2 6.75 47 0.67 12 51.25 50 0.73
3 11.2 41 0.66 13 55.7 50 0.63
4 15.65 32 0.62 14 60.15 72 0.65
5 20.1 25 0.42 15 64.6 97 0.82
6 24.55 12 0.13 16 69.05 92 1.02
7 29 11 0.23 17 73.5 82 0.93
8 33.45 14 0.31 18 77.95 65 0.98
9 37.9 19 0.47 19 82.4 71 0.84
10 42.35 24 0.53 RB-20 86.85 44 0.62
Comments:

Brett caught an Arctic Grayling 100 m downstream of transect




Site Name KB-T1-13 Event Code

Date 15 August 2013
Latitude N  67.012346 Long
Observers JCS, SDG, MMA

Time 13:18
itude W 154.367417

Channel Cower in Stream Transect

Cower in Transect

Filamentous Algae

Macrophytes

Woody Debris (Big) >0.3m
Brush/Woody Debris (Small) <0.3m
Live Trees Root

Owerhanging Vegetation

Undercut Bank

Boulders

OFR P NPRPERPRORN

Artificial Structures

Comments:
Periphyton cover heaw at banks only

0 = Absent

1 = Sparse (<10%)
2=Moderate (10-40%)
3=Heaw (40-75%)
4=Very Heaw (>75%)

Riparian Vegetation (percentage and type 10 meters from bank)

Left Bank

Right Bank

Canopy (> 5 m)

Willow, alder-25%

Spruce, birch, alder-70%

Understory (0.5 - 5 m)

Tall grass, willow, berries-50% Spruce, alder (dominant), willow-almost

100% cover

Ground (< 0.5 m)

Grass, willow, herb-100% Moss

, herb, grass, and willow-90%
Bare-10%




Site Name  AL-T2-13 Event Code

Date 17 August 2013 Time 16:25
Latitude N  67.077422 Longitude W  153.327899
Observers JCS,SDG

Aquatics Data

Ambient Water Quality Channel Characteristics
Temperature 12.5°C Bankfull Width 98.5m
Dissolved Oxygen 103.10% Wetted Width 75.5m
Dissolved Oxygen 10.97 mg/L Thalweg Depth not measurable
Conductivity 355.8 uS/cm 48 hr. Precipitation Low

Sp. Cond. 0.467 mS/cm Stream Gradient <1%

pH 7.83 Stream Stage Low
Turbidity 5.47 NTU Water Color Clear

Bank Angle Sketches
LB Angle- not measured RB Angle- 175°

Substrate (inorganic) = 100%

Type Diameter % Composition
Bedrock 0
Boulder >256mm (10in) 10
Cobble 64-256mm (2.5-10in) 25
Gravel 2-64mm (0.1-2.5in) 10
Sand 0.06-2mm 35
Silt 0.06-2mm 20
Clay 0.004-0.06 mm 0
Flow

Crew was unable to take flow measurements because transect was unwadeable

Comments:

Flow was unmeasurable because river was unwadeable
Photos:

0867-US

0868-DS

0869-LB

0870-RB

0871- Substrate at RB

0872- Substrate at RB

Transect 1 doesn't have a full habitat assessment (photos taken)
Associated sonar saved as chart 1, sonar completed 8/18



Site Name  AL-T2-13 Event Code

Date 17 August 2013 Time 16:25
Latitude N  67.077422 Longitude W  153.327899
Observers JCS,SDG

Channel Cower in Stream Transect

Covwer in Transect

Filamentous Algae

0 = Absent

1 = Sparse (<10%)
2=Moderate (10-40%)
3=Heawy (40-75%)
4=Very Heawy (>75%)

Macrophytes

Woody Debris (Big) >0.3m
Brush/Woody Debris (Small) <0.3m
Live Trees Root

Owerhanging Vegetation

Undercut Bank
Boulders
Artificial Structures

O N O O O Fr OO O

Comments:

Cover based on what was visible from the bank
Very heaw periphyton cover mixed with silt
Boulders on exposed banks

Riparian Vegetation (percentage and type 10 meters from bank)

Left Bank Right Bank

Canopy (> 5 m)

No canopy No canopy

Understory (0.5 - 5 m)

Alder-10% Alder-10% cover
Grasses-50%

Ground (< 0.5 m)

Bare-60% Bare ground-80%
Small grass-10% Herbaceous grasses-10%

Abowve bankfull on both banks heaw black spruce cover



Site Name  MF-T1-13 Event Code

Date 17 August 2013 Time 14:20
Latitude N  67.064310 Longitude W  153.176053
Observers JCS,SDG

Aquatics Data

Ambient Water Quality Channel Characteristics

Temperature 12.6 °C Bankfull Width 91m
Dissolved Oxygen 108.10% Wetted Width 53.5m
Dissolved Oxygen 11.4 mg/L Thalweg Depth 0.75 m
Conductivity 273.2 uS/cm 48 hr. Precipitation Low
Sp. Cond. 0.357 mS/cm Stream Gradient <1%
pH 8.3 Stream Stage Low
Turbidity 0.98 NTU Water Color Clear
Bank Angle Sketches
LB Angle- 100° RB Angle- 115°
Substrate (inorganic) = 100%
Type Diameter % Composition
Bedrock 0
Boulder >256mm (10in) 5
Cobble 64-256mm (2.5-10in) 25
Grawel 2-64mm (0.1-2.5in) 35
Sand 0.06-2mm 35
Silt 0.06-2mm 0
Clay 0.004-0.06 mm 0
Flow
# Width (m) Depth (cm) Flow (m/s)
LB *1 2.7 3 n/a
2 8.05 9 0.14
3 13.4 14 0.22
4 18.75 41 0.47
5 24.1 52 0.64
6 29.45 52 0.61
7 34.8 62 0.69
8 40.15 69 0.73
9 45.5 55 0.67
RB 10 50.85 42 0.26
Comments:

* too shallow to measure flow. Thalweg was between flow measurements 7 and 8. Increment for flow
was 5.35 m. Malamute Fork previously named UN15. Transect cut across grawel/cobble island and side
channel. Side channel not flowing-mostly isolated pools.

Wetted width taken along main channel (side channel included in bankfull width)

Visual obsenation of spawning chum salmon upstream of transect (at top of corridor)

Photos: 0853-Substrate at RB, 0854-Center substrate, 0855 (US), 0856 (DS), 0857 (RB), 0858 (LB)



Site Name MF-T1-13 Event Code
Date 17 August 2013 Time 14:20
Latitude N  67.064310 Longitude W 153.176053
Channel Cowver in Stream Transect

Cover in Transect

Filamentous Algae

0 = Absent

1 = Sparse (<10%)
2=Moderate (10-40%)
3=Heaw (40-75%)
4=Very Heawy (>75%)

Macrophytes

Woody Debris (Big) >0.3m
Brush/Woody Debris (Small) <0.3m
Live Trees Root

Owerhanging Vegetation

Undercut Bank
Boulders
Artificial Structures

Or P FP OR OO R

Comments:

Filamentous Algae on left and right bank
Heaw periphyton cowver

Small woody debris on right bank
Transect is indicative of corridor reach

Riparian Vegetation (percentage and type 10 meters from bank)

Left Bank Right Bank

Canopy (> 5 m)

Alder-25% cowver No canopy
Spruce behind the 10 meter mark

Understory (0.5 - 5 m)

Willow, alder, tall grasses along bank-75% Willow, alder, and grasses-70%
cover

Ground (< 0.5 m)

Bare ground-20% Bare ground-25%
Small grass, herbaceous vegetation-80% Small grasses and saplings-75%




Event Code
Time 16:37
Longitude W 152.730167

Site Name  UN18-T1-13
Date 16 August 2013

Latitude N 67.091882

Observers JCS,SDG, MMA

Ambient Water Quality

Aquatics Data
Channel Characteristics

Temperature 12.2 °C Bankfull Width 15.5m
Dissolved Oxygen 102.30% Wetted Width 9.6 m
Dissolved Oxygen 10.96 mg/L Thalweg Depth 0.39m
Conductivity 116.5 uS/cm 48 hr. Precipitation Low
Sp. Cond. 0.154 mS/cm Stream Gradient 1%
pH 7.33 Stream Stage Low
Turbidity 1.63 NTU Water Color Mostly Clear
Bank Angle Sketches
LB Angle- 145° RB Angle- 170°
Substrate (inorganic) = 100%
Type Diameter % Composition
Bedrock 0
Boulder >256mm (10in) 50
Cobble 64-256mm (2.5-10in) 30
Grawel 2-64mm (0.1-2.5in) 15
Sand 0.06-2mm 5
Silt 0.06-2mm 0
Clay 0.004-0.06 mm 0
Flow
Width (m) Depth (cm) Flow (m/s)
RB 1 0.48 2 0
*2 1.44 10 0.02
3 2.4 23 0.6
4 3.36 21 0.21
5 4.32 23 0.53
*6 5.28 30 0.07
7 6.24 20 0.46
8 7.2 22 0.07
9 8.16 24 0.35
LB 10 9.12 34 0.3

Comments:

* Flow measurements number 2 and 6 were behind a boulder

JCS took approximately 20 minute long video upstream of transect 1 on GoPro
Photos: 0838-Right bank substrate, 0839-Center substrate, 0840-Left bank substrate, 0841 (US),
0842 (DS), 0843 (LB), 0844 (RB). Corridor map needs to be drawn from GPS (too sinuous).

Visual observation of Northern Pike



Site Name UN18-T1-13 Event Code

Date 16 August 2013 Time 16:37
Latitude N  67.091882 Longitude W 152.730167
Observers JCS,SDG, MMA

Channel Cover in Stream Transect

Cower in Transect

Filamentous Algae 2

Macrophytes 0 0 = Absent

Woody Debris (Big) >0.3m 0 1 = Sparse (<10%)
Brush/Woody Debris (Small) <0.3m 1 2=Moderate (10-40%)
Live Trees Root 1 3=Heaw (40-75%)
Owerhanging Vegetation 2 4=Very Heaw (>75%)
Undercut Bank 1

Boulders 3

Comments:

Small woody debris along left bank
Filamentous algae is zero, measurement of 2 accounts for periphyton cover

Riparian Vegetation (percentage and type 10 meters from bank)

Left Bank Right Bank

Canopy (> 5 m)

Alder, spruce, birch - 75% cover Spruce, alder, willow-10%

Understory (0.5 - 5 m)

Almost 100% cowver Willow and alder-50% cowver
Mainly alder, some spruce, some willow

Ground (< 0.5 m)

Bare-15% Herb, grass, moss-50%
Grass and moss-85% Bare ground (cobble, gravel, boulder)-50%




Site Name  UN18-T2-13
Date 16 August 2013

Latitude N 67.090632

Observers JCS,SDG, MMA

Ambient Water Quality

Aquatics Data

Event Code
Time 17:30
Longitude W  152.728927

Channel Characteristics

Temperature 12.5°C Bankfull Width 19.5m
Dissolved Oxygen 100.60% Wetted Width 7.3 m
Dissolved Oxygen 10.76 mg/L Thalweg Depth 1.08 m
Conductivity 117.1 uS/cm 48 hr. Precipitation Low
Sp. Cond. 0.154 mS/cm Stream Gradient 1%
pH 7.47 Stream Stage Low
Turbidity 1.92 NTU Water Color Mostly Clear
Bank Angle Sketches
LB Angle- 165° RB Angle- 150°
Substrate (inorganic) = 100%
Type Diameter % Composition
Bedrock 0
Boulder >256mm (10in) 25
Cobble 64-256mm (2.5-10in) 25
Grawel 2-64mm (0.1-2.5in) 25
Sand 0.06-2mm 25
Silt 0.06-2mm 0
Clay 0.004-0.06 mm 0
Flow
# Width (m) Depth (cm) Flow (m/s)
LB 1 0.36 6 0.01
2 1.10 35 0.05
3 1.83 52 0.1
4 2.56 61 0.13
5 3.29 72 0.12
6 4.02 78 0.06
7 4.75 96 0.08
8 5.48 94 0.05
RB 9 6.21 50 0.03
Comments:
Photos:

0845-Right bank substrate, 0846- Center substrate, 0847- Left bank substrate,
0848 (US), 0849 (DS), 0850 (LB), 0851 (RB), 0852 (US)
Not mapped, needs to be mapped with GPS due to sinuousity



Site Name UN18-T2-13
Date 16 August 2013

Latitude N  67.090632

Observers JCS, SDG, MMA

Event Code

Time 17:30

Longitude W 152.728927

Channel Cower in Stream Transect

Cower in Transect

Filamentous Algae

Macrophytes

Woody Debris (Big) >0.3m
Brush/Woody Debris (Small) <0.3m
Live Trees Root

Owerhanging Vegetation

Undercut Bank

Boulders

Artificial Structures

OFRP NNPEFPFNOOW

Comments:
Lots of dead tree roots on right bank

Heaw periphyton cowver all along transect

0 = Absent

1 = Sparse (<10%)
2=Moderate (10-40%)
3=Heawy (40-75%)
4=Very Heaw (>75%)

Riparian Vegetation (percentage and type 10 meters from bank)

Left Bank

Right Bank

Canopy (> 5 m)

No canopy

Spruce-10% cover

Understory (0.5 -5

m)

Dominated by willow-15% cover

Dominated by willow, some alder, some
spruce-35% cowver

Ground (< 0.5 m)

85% bare ground (cobble, gravel)

Herbaceous vegetation, berries,
labrador tea-almost total cover
No bare ground




Site Name  SF-T1-13

Date 22 August 2013
Latitude N  66.846855
Observers SDG,LIM

Ambient Water Quality
Temperature 10.5 °C
Dissolved Oxygen 102.70%
Dissolved Oxygen 11.42 mg/L

Conductivity 180.8 uS/cm
Sp. Cond. 0.250 mS/cm
pH 7.89
Turbidity 1.14 NTU

LB Angle- 178°

Aquatics Data

Event Code
Time 15:33
Longitude W  151.097338

Channel Characteristics

Bankfull Width 85m
Wetted Width 56 m
Thalweg Depth 1.04m
48 hr. Precipitation Low
Stream Gradient <1%
Stream Stage Low
Water Color Clear

Bank Angle Sketches

RB Angle- 173°

Substrate (inorganic) = 100%

Type Diameter % Composition
Bedrock 0
Boulder >256mm (10in) 15
Cobble 64-256mm (2.5-10in) 40
Gravel 2-64mm (0.1-2.5in) 30
Sand 0.06-2mm 15
Silt 0.06-2mm 0
Clay 0.004-0.06 mm 0
Flow
# Width (m) | Depth (cm) Flow (m/s)
LB 1 2.8 9 0.06
2 8.4 23 0.34
3 14 44 0.33
4 19.6 51 0.34
5 25.2 63 0.54
6 30.8 72 0.78
7 36.4 93 0.51
8 42 87 0.5
9 47.6 55 0.41
RB 10 53.2 19 0.1
Comments:

Sluffed bank abowve right bank angle measurement. Increment=5.6 m. We ended 1.55 meters from right bank
instead of 2.8 m (used range finder for wetted width). Wetted width and bankfull measured with rangefinder.
A meter from WW left bank angle decreases to 169°. Visual obsenvation of dead burbot (LIM touched it).
Thalweg was 2.3 meters towards right bank from flow measurement 7. Photos: 0066 (Winter trail at RB),
0067 (US), 0068 (DS), 0069 (LB), 0070 (LB), 0071 (RB), 0072 (Center substrate), 0073 (LB substrate),

0074 (LB substrate)



Site Name  SF-T1-13 Event Code

Date 22 August 2013 Time 15:33
Latitude N  66.846855 Longitude W  151.097338
Observers SDG,LIM

Channel Cower in Stream Transect

Cower in Transect

Filamentous Algae

0 = Absent

1 = Sparse (<10%)
2=Moderate (10-40%)
3=Heaw (40-75%)
4=Very Heaw (>75%)

Macrophytes

Woody Debris (Big) >0.3m
Brush/Woody Debris (Small) <0.3m
Live Trees Root

Owerhanging Vegetation

Undercut Bank
Artificial Structures

N OO OPFr O OO

Comments:

Periphyton cover is moderate to heawy

Beyond our 10 meter zone there is overhanging vegetation due to sluffed bank

Artificial structure was the winter trail which took up almost half of our 10 meter buffer downstream
of transect. Cabin and mailbox were within sight of transect.

Riparian Vegetation (percentage and type 10 meters from bank)

Left Bank Right Bank

Canopy (> 5m)

No canopy Mainly birch, willow, and spruce-10%
Lack of more canopy may be due to
presence of winter trail

Understory (0.5 - 5 m)

Willow, rose, fireweed-15% Poplar, fireweed, rose, tall grasses, and
willow-70%

Ground (< 0.5 m)

Bare ground-90% (cobble, gravel, and sand) Bare ground-25%
Herbaceous vegeation, fireweed, and small (Less than 10% of bare ground is natural,
willow-10% most of the 25% can be attributed to the
winter trail)

Herbaceous vegetation, moss, poplar
saplings-75%




Site Name

Date
Latitude N
Observers

JM-T1-13

22 August 2013
66.793188
SDG,LIM

Ambient Water Quality

Temperature
Dissolved Oxygen
Dissolved Oxygen
Conductivity

Sp. Cond.
pH
Turbidity

LB Angle- 158°

RB

LB
Comments:

Aquatics Data

Event Code
Time 12:50
Longitude W 150.732181

Channel Characteristics

6.4 °C Bankfull Width 65.0 m
105.50% Wetted Width 23.5m
13.00 mg/L Thalweg Depth 0.71m
53.6 uS/cm 48 hr. Precipitation Low
0.083 mS/cm Stream Gradient <1%
7.04 Stream Stage Low
1.35 NTU Water Color Mostly Clear
Bank Angle Sketches
RB Angle- 175°
Substrate (inorganic) = 100%
Type Diameter % Composition
Bedrock 0
Boulder >256mm (10in) 5
Cobble 64-256mm (2.5-10in) 35
Grawel 2-64mm (0.1-2.5in) 45
Sand 0.06-2mm 15
Silt 0.06-2mm 0
Clay 0.004-0.06 mm 0
Flow
# Width (m) Depth (cm) Flow (m/s)
1 1.17 6 0.03
2 3.52 23 0.13
3 5.87 47 0.29
4 8.22 65 0.37
5 10.57 68 0.43
6 12.92 71 0.44
7 15.27 60 0.52
8 17.62 67 0.44
9 19.98 64 0.43
10 22.33 64 0.41

Thalweg is 51 cm towards right bank from flow measurement 5. Increment=2.35 m

Crew was going to do a second transect downstream of first transect but didn't because of visual
observation of grizzly bear sow and two cubs in proximity to the transect site. Photos:

0051 (Vegetation above bankfull width onLB), 0052 (RB from LB BFW), 0053 (US), 0054 (DS),
0055 (RB), 0056 (LB), 0057 (Substrate), 0058 (Substrate), 0059 (Substrate)



Site Name  JM-T1-13 Event Code

Date 22 August 2013 Time 12:50
Latitude N  66.793188 Longitude W 150.732181
Observers SDG,LIM

Channel Cower in Stream Transect

Cower in Transect

Filamentous Algae

0 = Absent

1 = Sparse (<10%)
2=Moderate (10-40%)
3=Heaw (40-75%)
4=Very Heawy (>75%)

Macrophytes

Woody Debris (Big) >0.3m
Brush/Woody Debris (Small) <0.3m
Live Trees Root

Owerhanging Vegetation

Undercut Bank
Boulders

O r OO0 OFr L O PR

Artificial Structures

Comments:

Periphyton cower is heaw along transect

No undercut at wetted width, moderate undercut at bankfull due to sluffing
Sluffed bank with live vegetation 2 meters from wetted width

Riparian Vegetation (percentage and type 10 meters from bank)

Left Bank Right Bank

Canopy (> 5 m)

No canopy No canopy

Understory (0.5 -5 m)

Willow, alder, birch (predominately birch), Willow and fireweed-15%
some fireweed- 60%

Ground (< 0.5 m)

Bare ground-50% Bare ground-90%
Moss, herbaceous vegetation, fireweed, Small fireweed and willow-10%
and small birch-50%




Site Name  UN30-T1-13n Event Code

Date 21 August 2013 Time 12:48
Latitude N  67.060008 Longitude W 156.030637
Observers JCS,SDG,LIM

Aquatics Data

Ambient Water Quality Channel Characteristics
Temperature 5.8°C Bankfull Width 46 m
Dissolved Oxygen 103.20% Wetted Width 19.5m
Dissolved Oxygen  12.79 mg/L Thalweg Depth 0.97 m
Conductivity 140.0 uS/cm 48 hr. Precipitation Low
Sp. Cond. 0.221 mS/cm Stream Gradient 1%
pH 7.95 Stream Stage Low
Turbidity 0.72 NTU Water Color Clear

Bank Angle Sketches
LB Angle- 170° (estimated) RB Angle- 165°

Substrate (inorganic) = 100%

Type Diameter % Composition
Bedrock 0
Boulder >256mm (10in) 50
Cobble 64-256mm (2.5-10in) 30
Grawel 2-64mm (0.1-2.5in) 15
Sand 0.06-2mm 5
Silt 0.06-2mm 0
Clay 0.004-0.06 mm 0
Flow
# Width (m) | Depth (cm) Flow (m/s)
LB 1 0.97 10 0.04
2 2.92 16 0.29
3 4.87 38 0.35
4 6.82 15 0.63
5 8.77 59 0.79
6 10.72 71 0.76
7 12.67 80 0.49
8 14.62 54 0.36
9 16.57 44 0.14
RB 10 18.52 24 0.18
Comments:

Thalweg is 50 cm towards left bank from flow measurement 7. More sand on exposed banks and

on bends with slower flow (as compared to our transect). Above where right bank angle was measured,
bank angle increases towards 90 degrees. Increment=1.95 m. Photos: 0005 (US), 0006 (DS),

0007 (LB), 0008 (RB), 0009 (Substrate), 0010 (Substrate)



Site Name UN30-T1-13n Event Code

Date 21 August 2013 Time 12:48
Latitude N  67.060008 Longitude W 156.030637
Observers JCS,SDG,LIM

Channel Cower in Stream Transect

Cower in Transect

Filamentous Algae

0 = Absent

1 = Sparse (<10%)
2=Moderate (10-40%)
3=Heaw (40-75%)
4=Very Heawy (>75%)

Macrophytes

Woody Debris (Big) >0.3m
Brush/Woody Debris (Small) <0.3m
Live Trees Root

Owverhanging Vegetation

Undercut Bank
Boulders

O WO PFr ONO O P

Artificial Structures

Comments:
Periphyton cowver from center to right bank was moderate
If water was higher, overhanging vegetation would be moderate

Riparian Vegetation (percentage and type 10 meters from bank)

Left Bank Right Bank

Canopy (> 5 m)

No canopy Paper birch, willow, spruce, alder-30%

Understory (0.5 - 5 m)

Willow-30% Herbaceous vegetation, willow, alder, and
spruce-50%

Ground (< 0.5 m)

Bare ground-50% Bare ground-20%
Small willow, grasses, and fireweed-50% Moss, lichen, small grasses,
cranberry, blueberry, and woody shrubs-80%




Site Name  MN-T1-13n Event Code

Date 21 August 2013 Time 16:16
Latitude N  67.051217 Longitude W  155.765139
Observers JCS,SDG,LIM

Aquatics Data

Ambient Water Quality Channel Characteristics
Temperature 8.3°C Bankfull Width 60 m
Dissolved Oxygen 106.40% Wetted Width 33.7m
Dissolved Oxygen 12.47 mg/L Thalweg Depth 0.99 m
Conductivity 171.3 uS/cm 48 hr. Precipitation Low
Sp. Cond. 0.251 mS/cm Stream Gradient <1%
pH 7.67 Stream Stage Low
Turbidity 0.63 NTU Water Color Clear

Bank Angle Sketches
LB Angle- 170° (estimated) RB Angle- 115°

Substrate (inorganic) = 100%

Type Diameter % Composition
Bedrock 0
Boulder >256mm (10in) 5
Cobble 64-256mm (2.5-10in) 15
Grawel 2-64mm (0.1-2.5in) 65
Sand 0.06-2mm 15
Silt 0.06-2mm 0
Clay 0.004-0.06 mm 0
Flow
# Width (m) | Depth (cm) Flow (m/s)
LB 1 1.69 6 0.12
2 5.06 20 0.37
3 8.43 36 0.5
4 11.8 54 0.58
5 15.17 68 0.7
6 18.54 81 0.7
7 21.91 91 0.89
8 25.28 99 0.92
9 28.65 95 0.9
RB 10 32.02 62 0.64
Comments:

Flow measurement 8 marks the thalweg. Increment=3.37 m
Photos: 0015(US), 0016 (DS), 0017 (LB), 0018 (RB), 0019 (Substrate),
0020 (Substrate), 0021 (LB from LB)



Site Name

Date
Latitude N
Observers

MN-T1-13n

21 August 2013
67.051217
JCS,SDG,LIM

Event Code
Time 16:16
Longitude W  155.765139

Channel Cower in Stream Transect

Cower in Transect

Filamentous Algae

Macrophytes

Woody Debris (Big) >0.3m
Brush/Woody Debris (Small) <0.3m
Live Trees Root

Owerhanging Vegetation

Undercut Bank

Boulders

Artificial Structures

0 = Absent

1 = Sparse (<10%)
2=Moderate (10-40%)
3=Heaw (40-75%)
4=Very Heaw (>75%)

O r P P OFP OON

Comments:
Filamentous algae is low-moderate
Periphyton is moderately high

Riparian Vegetation (percentage and type 10 meters from bank)

Left Bank

Right Bank

Canopy (> 5 m)

No canopy

No canopy

Understory (0.5 -5 m)

No understory

Willow and tall grass-40%

Ground (< 0.5 m)

Bare ground is > 95% composed of
cobble, gravel, sand

Remainder is horsetail

Also some standing water at outskirts of

10 meter buffer, shows signs of redox

Fireweed, herbaceous vegetation, and
willow-50%
Bare ground-50% (sand and silt)




Site Name  RD-T1-13s
Date 19 August 2013

Latitude N  66.886494

Observers JCS,SDG,LIM

Ambient Water Quality

Aquatics Data

Event Code
Time 13:35
Longitude W  154.837675

Channel Characteristics

Temperature 9.1°C Bankfull Width 65.5 m
Dissolved Oxygen 106.70% Wetted Width 57 m
Dissolved Oxygen 12.24 mg/L Thalweg Depth 0.93 m
Conductivity 94.1 uS/cm 48 hr. Precipitation Low
Sp. Cond. 0.135 mS/cm Stream Gradient <1%
pH 7.56 Stream Stage Low
Turbidity 3.11 NTU Water Color Mostly Clear
Bank Angle Sketches
LB Angle- 170° RB Angle- 165°
Substrate (inorganic) = 100%
Type Diameter % Composition
Bedrock 0]
Boulder >256mm (10in) 10
Cobble 64-256mm (2.5-10in) 40
Gravel 2-64mm (0.1-2.5in) 20
Sand 0.06-2mm 30
Silt 0.06-2mm 0
Clay 0.004-0.06 mm 0
Flow
# Width (m) | Depth (cm) Flow (m/s)
LB 1 2.85 36 0.29
2 8.55 81 0.45
3 14.25 92 0.58
4 19.95 72 0.67
5 25.65 73 0.66
6 31.35 84 0.73
7 37.05 86 0.71
8 42.75 61 0.63
9 48.45 40 0.54
RB 10 54.15 18 0.19
Comments:

Increment= 5.7 m. Thalweg was 93cm deep and very close to flow measurement #3.
Photos: 0941 (US), 0942 (DS), 0943 (LB), 0944 (RB), 0945-Right bank substrate,
0946-Righ bank substrate, 0947-Center substrate, 0948-Center substrate, 0949-Left bank substrate.



Site Name  RD-T1-13s Event Code

Date 19 August 2013 Time 13:35
Latitude N  66.886494 Longitude W 154.837075
Observers JCS,SDG,LIM

Channel Cower in Stream Transect

Cover in Transect

Filamentous Algae

0 = Absent

1 = Sparse (<10%)
2=Moderate (10-40%)
3=Heawy (40-75%)
4=Very Heawy (>75%)

Macrophytes

Woody Debris (Big) >0.3m
Brush/Woody Debris (Small) <0.3m
Live Trees Root

Owerhanging Vegetation

Undercut Bank
Boulders
Artificial Structures

O r OO O Fr O O

Comments:
Periphyton cower is heawy

Riparian Vegetation (percentage and type 10 meters from bank)

Left Bank Right Bank

Canopy (> 5m)

Birch and spruce-40% No canopy

Understory (0.5 -5 m)

Alder, grasses, willow, herbaceous vegetation- Willow, alder, grasses-70%
40% cowver

Ground (< 0.5 m)

Bare ground-50% Bare ground-20%
Grasses, willow, fireweed, herbaceous Herbaceous-80%
vegetation. Woody shrubs, moss-50% cowver




Site Name  RD-T2-13s Event Code

Date 19 August 2013 Time 12:16
Latitude N  66.887137 Longitude W  154.834857
Observers JCS,SDG,LIM

Aquatics Data

Ambient Water Quality Channel Characteristics
Temperature 8.7 °C Bankfull Width 80 m
Dissolved Oxygen 102.80% Wetted Width 46.5m
Dissolved Oxygen 11.93 mg/L Thalweg Depth 0.81m
Conductivity 91.4 uS/cm 48 hr. Precipitation Low
Sp. Cond. 0.133 mS/cm Stream Gradient <1%
pH 7.55 Stream Stage Low
Turbidity 2.27 NTU Water Color Clear

Bank Angle Sketches
LB Angle- 82° RB Angle- 175°

Substrate (inorganic) = 100%

Type Diameter % Composition
Main Channel Side Channel
Bedrock 0 0
Boulder >256mm (10in) 5 0
Cobble 64-256mm (2.5-10in) 35 10
Grawel 2-64mm (0.1-2.5in) 30 30
Sand 0.06-2mm 30 60
Silt 0.06-2mm 0 0
Clay 0.004-0.06 mm 0 0
Flow
Main Channel
# Width (m) | Depth (cm) Flow (m/s)
LB 1 2.33 12 0.33

2 6.98 58 0.54

3 11.63 72 0.7

4 16.28 57 0.76

5 20.93 65 0.8

6 25.58 81 0.85

7 30.23 77 0.99

8 34.88 71 0.85

9 39.53 57 0.84

RB 10 44.18 36 0.57

Page 1 of 2



Side Channel

# Width (m) | Depth (cm) Flow (m/s)
RB 1 0.64 19 0.08
2 1.92 44 0.13
3 3.2 58 0.18
4 4.48 58 0.19
5 5.76 70 0.25
6 7.04 76 0.35
7 8.32 92 0.34
*8 9.6 88 0.05
9 10.88 66 0.26
LB 10 12.16 52 0.38
Comments:

Wetted width of main channel is 46.5 m. Island is 15 m across. Wetted width of side channel is 12.8 m
Main channel thalweg is 25.5 m from left bank.

Side channel thalweg is 0.76 m before flow measurement #7, depth is 1.03 m.

Main channel increment= 4.65 m, Side channel increment= 1.28 m

* flow measurement taken behind mound of sand

Main Channel Photos-

0929-US 0933-Center substrate

0930-DS 0934/0935- Right bank substrate
0931-LB

0932-RB

Side Channel Photos-

0936-US 0939-LB

0937-DS 0940-Substrate

0938-RB

Page 2 of 2



Site Name  RD-T2-13s
Date 19 August 2013

Latitude N  66.887137

Observers JCS,SDG,LIM

Event Code

Time 12:16

Longitude W 154.834857

Channel Cover in Stream Transect

Cowver in Transect

Filamentous Algae

Macrophytes

Woody Debris (Big) >0.3m
Brush/Woody Debris (Small) <0.3m
Live Trees Root

Owerhanging Vegetation

Undercut Bank

Boulders

Artificial Structures

OFRr PP OPFROOLR

Comments:

Undercut bank is on left bank by side channel

Periphyton is heaw (mostly on banks)

0 = Absent

1 = Sparse (<10%)
2=Moderate (10-40%)
3=Heaw (40-75%)
4=Very Heaw (>75%)

Riparian Vegetation (percentage and type 10 meters from bank)

Left Bank

Right Bank

Canopy (> 5 m)

No canopy

Mainly spruce-30%

Understory (0.5 - 5 m)

Dominated by willow, some grasses-65% cover

Alder, spruce saplings, willow, grasses,
berries, roses-80%

Ground (<

0.5m)

Bare ground-30%

Small grasses, herbaceous vegetation-70%

Bare ground-40%
Small grasses, moss, berries-60%




Site Name  KB-T1-13s
Date 19 August 2013

Latitude N  66.889348

Observers JCS,SDG,LIM

Ambient Water Quality
Temperature 12.4 °C
Dissolved Oxygen 109.40%
Dissolved Oxygen  11.67 mg/L

Conductivity 140.1 uS/cm
Sp. Cond. 0.184 mS/cm
pH 8.31
Turbidity 1.21 NTU

LB Angle- 177°

Event Code
Time 15:45
Longitude W  154.635693

Aquatics Data
Channel Characteristics

Bankfull Width 113 m
Wetted Width 77 m
Thalweg Depth 1.03m

48 hr. Precipitatio Low
Stream Gradient < 1% (estimated)
Stream Stage Low
Water Color Clear

Bank Angle Sketches
RB Angle- 172°

Substrate (inorganic) = 100%

Type Diameter % Composition
Bedrock 0
Boulder >256mm (10in) 5
Cobble 64-256mm (2.5-10in) 35
Grawel 2-64mm (0.1-2.5in) 50
Sand 0.06-2mm 10
Silt 0.06-2mm 0
Clay 0.004-0.06 mm 0
Flow
# Width (m) | Depth (cm) Flow (m/s)
LB 1 3.85 17 0.12
2 11.55 57 0.72
3 19.25 86 0.77
4 26.95 93 0.83
5 34.65 96 0.63
6 42.35 77 0.57
7 50.05 38 0.55
8 57.75 40 0.65
9 65.45 24 0.79
10 73.15 18 0.6
RB 11 80.85 14 0.63
Comments:

Wetted width measured with range finder, may be a few meters off from actual wetted width
(as shown by flow measurements). Increment= 7.7 m. Thalweg was 41 meters from left bank.
Photos: 0950 (US), 0951 (DS), 0952 (LB), 0953 (RB), 0955 (Substrate between LB and center),
0956 (LB substrate), 0958 (Center sand substrate)



Site Name

Date
Latitude N
Observers

KB-T1-13s Event Code

19 August 2013 Time 15:35
66.889348 Longitude W  154.635693
JCS,SDG,LIM

Channel Cower in Stream Transect

Cower in Transect

Filamentous Algae

Macrophytes

Woody Debris (Big) >0.3m
Brush/Woody Debris (Small) <0.3m
Live Trees Root

Owerhanging Vegetation

Undercut Bank

Boulders

Artificial Structures

0 = Absent

1 = Sparse (<10%)
2=Moderate (10-40%)
3=Heaw (40-75%)
4=Very Heaw (>75%)

O P OO O Fr OOoON

Comments:

Beaver activity on right bank
Outisde of transect overhanging vegetation is moderate on right bank only

Riparian Vegetation (percentage and type 10 meters from bank)

Left Bank Right Bank

Canopy (> 5m)

No canopy One black spruce on high bank- 5%

Understory (0.5 - 5 m)

No understory Willow, spruce, fireweed, blueberry-50%

Ground (< 0.5 m)

Bare ground-95% Bare ground-60%

Woody saplings, moss, and small grasses-5% Woody and herbaceous vegetation,

blueberry, fireweed-40%




Site Name HG-T1-13s Event Code

Date 20 August 2013 Time 12:31
Latitude N 66.822889 Longitude W  153.989294
Observers JCS,SDG,LIM

Aquatics Data

Ambient Water Quality Channel Characteristics

Temperature 6.8 °C Bankfull Width 27.5m
Dissolved Oxygen 98.70% Wetted Width 9.2m
Dissolved Oxygen  12.0 mg/L Thalweg Depth 0.42m
Conductivity 71.3 uS/cm 48 hr. Precipitation Low
Sp. Cond. 0.109 mS/cm Stream Gradient 0%
pH 6.69 Stream Stage Low
Turbidity 0.82 NTU Water Color Clear
Bank Angle Sketches
LB Angle- 80° RB Angle- 174°
Substrate (inorganic) = 100%
Type Diameter % Composition
Bedrock 0
Boulder >256mm (10in) 10
Cobble 64-256mm (2.5-10in) 40
Grawel 2-64mm (0.1-2.5in) 35
Sand 0.06-2mm 15
Silt 0.06-2mm 0
Clay 0.004-0.06 mm 0
Flow
# Width (m) |Depth (cm) Flow (m/s)
RB 1 0.46 3 0
2 1.38 4 0.01
3 2.3 9 0.15
4 3.22 16 0.32
5 4.14 27 0.36
6 5.06 34 0.25
7 5.98 30 0.43
8 6.9 30 0.47
9 7.82 32 0.37
LB 10 8.74 14 0.31
Comments:

Thalweg about 3 meters from left bank. Visual observation of Arctic Grayling 25 meters downstream

of transect. Depth variable due to substrate. Increment-0.92 m
Photos: 0963 (US), 0964 (DS), 0965 (LB), 0966 (RB), 0967 (Center substrate),
0968 (Center substrate), 0969 (Center substrate)




Site Name HG-T1-13s
Date 20 August 2013

Latitude N 66.822889

Observers JCS,SDG,LIM

Event Code

Time 12:31

Longitude W 153.989294

Channel Cower in Stream Transect

Cower in Transect

Filamentous Algae

Macrophytes

Woody Debris (Big) >0.3m
Brush/Woody Debris (Small) <0.3m
Live Trees Root

Owerhanging Vegetation

Undercut Bank

Boulders

Artificial Structures

O P P NEF NP ONDN

Comments:

Heaw periphyton cower all along transect

0 = Absent

1 = Sparse (<10%)
2=Moderate (10-40%)
3=Heaw (40-75%)
4=Very Heawy (>75%)

Riparian Vegetation (percentage and type 10 meters from bank)

Left Bank Right Bank
Canopy (> 5m)
Spruce-20% No canopy
Outside 10 meter zone spruce density is
heavier
Understory (0.5 - 5 m)
Willow, alder, berries, tall grass-80% cover Willow-15%

Ground (< 0.5 m)

Bare ground-10%

Moss, small grass, saplings, berries-90%

Bare ground-90%
Small grass, willow, and fireweed-10%




Site Name HG-T2-13MCs Event Code

Date 20 August 2013 Time 13:39
Latitude N 66.820099 Longitude W 153.990330
Observers JCS,SDG,LIM

Aquatics Data

Ambient Water Quality Channel Characteristics
Temperature 7.3 °C Bankfull Width 12.5m
Dissolved Oxygen 100.60% Wetted Width 56m
Dissolved Oxygen 12.13 mg/L Thalweg Depth 0.84 m
Conductivity 72.2 uS/cm 48 hr. Precipitation Low
Sp. Cond. 0.109 mS/cm Stream Gradient < 1%
pH 6.87 Stream Stage Low
Turbidity 1.42 NTU Water Color Clear

Bank Angle Sketches
LB Angle- 160° RB Angle- 155°

Substrate (inorganic) = 100%

Type Diameter % Composition
Bedrock 0
Boulder >256mm (10in) 5
Cobble 64-256mm (2.5-10in) 40
Gravel 2-64mm (0.1-2.5in) 40
Sand 0.06-2mm 15
Silt 0.06-2mm 0]
Clay 0.004-0.06 mm 0]
Flow
# Width (m) | Depth (cm) Flow (m/s)
LB 1 0.28 14 0.01
2 0.84 31 0.12
3 1.4 44 0.18
4 1.96 60 0.2
5 2.52 72 0.22
6 3.08 72 0.29
7 3.64 77 0.3
8 4.2 62 0.24
9 4.76 42 0.12
RB 10 5.32 22 0.06
Comments:

Transect is side channel-island-side channel. 16 Arctic Grayling on right bank of first side channel
(GoPro video). Thalweg is 2.65 meters from left bank. Side channel 2-see separate data sheet.
Photos: 0970 (US), 0971 (DS), 0972 (LB), 0973 (RB), 0974 (Center substrate), 0975 (RB substrate)
0976 (LB substrate). Increment=0.56 m



Site Name HG-T2-13MCs Event Code

Date 20 August 2013 Time 13:39
Latitude N 66.820099 Longitude W  153.990330
Observers JCS,SDG,LIM

Channel Cowver in Stream Transect

Cower in Transect

Filamentous Algae 1

Macrophytes 0 0 = Absent

Woody Debris (Big) >0.3m 0 1 = Sparse (<10%)
Brush/Woody Debris (Small) <0.3m 1 2=Moderate (10-40%)
Live Trees Root 1 3=Heawy (40-75%)
Owerhanging Vegetation 2 4=Very Heawy (>75%)
Undercut Bank 1

Boulders 1

Artificial Structures 0

Comments:

Periphyton cower is moderate to heawy

Riparian Vegetation (percentage and type 10 meters from bank)

Left Bank Right Bank

Canopy (> 5 m)

No canopy Willow-40%

Understory (0.5 - 5 m)

Willow, tall grasses-50% Tall grasses and willow-50%

Ground (< 0.5 m)

Bare ground-30% Bare ground-10%
Small grasses, willow, fireweed, moss-70% Herbaceous vegetation, small grasses-90%




Site Name HG-T2-13SCs Event Code

Date 20 August 2013 Time 14:27
Latitude N 66.820099 Longitude W 153.990330
Observers JCS,SDG,LIM

Aquatics Data

Ambient Water Quality Channel Characteristics

Temperature 7.6 °C Bankfull Width 11.2m
Dissolved Oxygen 95.30% Wetted Width 9.4 m
Dissolved Oxygen 11.29 mg/L Thalweg Depth 0.53 m
Conductivity 72.7 uS/cm 48 hr. Precipitation  Low
Sp. Cond. 0.109 mS/cm Stream Gradient <1%
pH 6.53 Stream Stage Low
Turbidity 1.45 NTU Water Color Clear
Bank Angle Sketches
LB Angle- 120° RB Angle- 70°
Substrate (inorganic) = 100%
Type Diameter % Composition
Bedrock 0
Boulder >256mm (10in) 5
Cobble 64-256mm (2.5-10in) 20
Gravel 2-64mm (0.1-2.5in) 50
Sand 0.06-2mm 25
Silt 0.06-2mm 0
Clay 0.004-0.06 mm 0
Flow
# Width (m) Depth (cm) Flow (m/s)
LB 1 0.47 4 0
2 1.41 6 0
3 2.35 6 0
4 3.29 26 0.05
5 4.23 22 0.07
6 5.17 29 0.07
7 6.11 30 0.05
8 7.05 27 0.07
9 7.99 33 0.06
RB 10 8.93 48 0.05
Comments:

Flow measurement 3 was on top of gravel mound. Flow measurement 5 was on top of rock.
Thalweg is 41 cm from right bank. Photos: 0977 (US), 0978 (DS), 0979 (LB), 0980 (RB),
0981 (Left substrate), 0982 (Left substrate), 0983 (Left substrate)



Site Name HG-T2-13SCs Event Code

Date 20 August 2013 Time 14:27
Latitude N 66.820099 Longitude W 153.990330
Observers JCS,SDG,LIM

Channel Cower in Stream Transect

Cover in Transect

Filamentous Algae

0 = Absent

1 = Sparse (<10%)
2=Moderate (10-40%)
3=Heaw (40-75%)
4=Very Heaw (>75%)

Macrophytes

Woody Debris (Big) >0.3m
Brush/Woody Debris (Small) <0.3m
Live Trees Root

Owerhanging Vegetation

Undercut Bank
Boulders

O FRLP NNEFEPNOONDN

Artificial Structures

Comments:
Periphyton moderate cowver

Riparian Vegetation (percentage and type 10 meters from bank)

Left Bank Right Bank

Canopy (> 5m)

Spruce, alder-60% Spruce, alder-50%

Understory (0.5 - 5 m)

Alder, willow, tall grasses-30% Willow, tall grasses, alder-50%

Ground (< 0.5 m)

Bare ground-25% Bare ground-20%
Moss, herbaceous vegetation, woody shrubs Moss, small grasses, herbaceous vegetation,
(small alder and willow)- 75% woody shrubs (willow and rose)- 80%




Site Name  HJ-T1-13s Event Code

Date 18 August 2013 Time 15:05
Latitude N  67.040438 Longitude W  153.591748
Observers JCS,SDG,LIM

Aquatics Data

Ambient Water Quality Channel Characteristics

Temperature 9.2°C Bankfull Width 39.2m

Dissolved Oxygen 103.30% Wetted Width 11.15m

Dissolved Oxygen 11.74 mg/L Thalweg Depth 0.92m

Conductivity 156.5 uS/cm 48 hr. Precipitation Low

Sp. Cond. 0.224 mS/cm Stream Gradient <1%

pH 7.67 Stream Stage Low

Turbidity 5.6 NTU Water Color Clear/Glacial Low Turbidity

Bank Angle Sketches
LB Angle- 177° RB Angle- 80°

Substrate (inorganic) = 100%

Type Diameter % Composition
Bedrock 0
Boulder >256mm (10in) 5
Cobble 64-256mm (2.5-10in) 30
Grawel 2-64mm (0.1-2.5in) 0
Sand 0.06-2mm 40
Silt 0.06-2mm 25
Clay 0.004-0.06 mm 0
Flow
# Width (m) | Depth (cm) Flow (m/s)
LB 1 0.55 10 0
2 1.65 17 0.02
3 2.75 32 0.03
4 3.85 52 0.13
5 4.95 72 0.26
6 6.05 82 0.36
7 7.15 88 0.27
*8 8.25 88 0.27
9 9.35 88 0.24
RB 10 10.45 68 0.5
Comments:

Sinusodal river. Thalweg is 7.7 meters from right bank.
Photos: 0910 (US), 0911 (DS), 0912 (LB), 0913 (RB), 0914 (Left bank substrate)



Site Name  HJ-T1-13s Event Code

Date 18 August 2013 Time 15:05
Latitude N 67.040438 Longitude W  153.591748
Observers JCS,SDG,LIM

Channel Cowver in Stream Transect

Cover in Transect

Filamentous Algae

0 = Absent

1 = Sparse (<10%)
2=Moderate (10-40%)
3=Heaw (40-75%)
4=Very Heaw (>75%)

Macrophytes

Woody Debris (Big) >0.3m
Brush/Woody Debris (Small) <0.3m
Live Trees Root

Owerhanging Vegetation

Undercut Bank
Boulders

OFRr R FPL ONIERO LR

Aurtificial Structures

Comments:
Periphyton mixed with silt = Heawy (greater than 40%)

Riparian Vegetation (percentage and type 10 meters from bank)

Left Bank Right Bank
Canopy (> 5 m)
No canopy Spruce and alder-20% (more alder than
spruce)

Understory (0.5 - 5 m)

Willow-25% Alder,some willow, tall grass-75%

Ground (< 0.5 m)

Small willow-20% Bare ground-10%
Bare gravel and cobble-80% Herbaceous vegetation, small grasses,
moss, blueberries, and roses-90%




Site Name  HJ-T2-13s Event Code

Date 18 August 2013 Time 16:18
Latitude N 67.038627 Longitude W  153.592427
Observers JCS,SDG,LIM

Aquatics Data

Ambient Water Quality Channel Characteristics
Temperature 10.3°C Bankfull Width 19.3 m
Dissolved Oxygen 106.10% Wetted Width 10.5m
Dissolved Oxygen 11.74 mg/L Thalweg Depth 0.81m
Conductivity 161.7 uS/cm 48 hr. Precipitation Low

Sp. Cond. 0.224 mS/cm Stream Gradient <1%

pH 7.84 Stream Stage Low
Turbidity 4.55 NTU Water Color Mostly Clear

Bank Angle Sketches
LB Angle- 175° RB Angle- 105°

Substrate (inorganic) = 100%

Type Diameter % Composition
Bedrock 0
Boulder >256mm (10in) 30
Cobble 64-256mm (2.5-10in) 40
Grawel 2-64mm (0.1-2.5in) 20
Sand 0.06-2mm 5
Silt 0.06-2mm 5
Clay 0.004-0.06 mm 0
Flow
# Width (m) | Depth (cm) Flow (m/s)
LB 1 0.52 8 0.16
2 1.57 26 0.4
3 2.62 39 0.46
4 3.67 59 0.29
5 4,72 63 0.38
6 5.77 78 0.36
7 6.82 68 0.44
*8 7.87 30 0.56
9 8.92 20 0.35
RB 10 9.97 32 0.07
Comments:

Thalweg is 5.57 meters from left bank, shortly before flow measurement number 6. Increment= 1.05 m
* Measurement taken on top of boulder. Photos: 0915 (US), 0916 (DS), 0917 (LB), 0918 (RB),
0919 (Substrate at LB with JCS boot), 0920 (Substrate in center-boulders), 0921 (Substrate in center)



Site Name  HJ-T2-13s Event Code

Date 18 August 2013 Time 16:18
Latitude N 67.038627 Longitude W 153.592427
Observers JCS,SDG,LIM

Channel Cower in Stream Transect

Cower in Transect

Filamentous Algae

0 = Absent

1 = Sparse (<10%)
2=Moderate (10-40%)
3=Heawy (40-75%)
4=Very Heaw (>75%)

Macrophytes

Woody Debris (Big) >0.3m
Brush/Woody Debris (Small) <0.3m
Live Trees Root

Owerhanging Vegetation

Undercut Bank
Boulders

O NEF PFP ORFL OO PR

Artificial Structures

Comments:
Boulders highly moderate
Heawy periphyton mixed with silt cover

Riparian Vegetation (percentage and type 10 meters from bank)

Left Bank Right Bank

Canopy (> 5m)

No canopy All spruce-35% cower

Understory (0.5 -5 m)

Mostly willow and some spruce-20% cover Dense with willow, herbaceous vegetation,
spruce saplings, blueberry, and rose-
almost total cover

Ground (< 0.5 m)

Bare ground (gravel and cobble)-65% Bare ground-5%
Small grass-35% Moss, small grass, berries, and rose-95%




Site Name HJ-T3-13s
Date 18 August 2013

Latitude N 67.039417

Observers JCS,SDG,LIM

Ambient Water Quality
Temperature 11.0 °C
Dissolved Oxygen 106.40%
Dissolved Oxygen 11.64 mg/L

Conductivity 164.6 uS/cm
Sp. Cond. 0.225 mS/cm
pH 7.75
Turbidity 3.71 NTU

LB Angle- 175°

Event Code
Time 17:05
Longitude W  153.590255

Aquatics Data
Channel Characteristics

Bankfull Width 24.2 m
Wetted Width 10.9 m
Thalweg Depth 0.69 m
48 hr. Precipitation Low
Stream Gradient 1%
Stream Stage Low
Water Color Clear

Bank Angle Sketches
RB Angle- 90°

Substrate (inorganic) = 100%

Type Diameter % Composition
Bedrock 0
Boulder >256mm (10in) 10
Cobble 64-256mm (2.5-10in) 50
Gravel 2-64mm (0.1-2.5in) 20
Sand 0.06-2mm 0
Silt 0.06-2mm 20
Clay 0.004-0.06mm 0
Flow
# Width (m) | Depth (cm) Flow (m/s)
RB 1 0.55 3 0
2 1.64 19 0.01
3 2.73 31 -0.01
4 3.82 52 -0.01
5 4.91 52 0.11
6 6 60 0.36
7 7.09 68 0.61
8 8.18 68 0.83
9 9.27 68 1.03
LB 10 10.36 58 0.2
Comments:

Increment=1.09 m. Thalweg was 3.22 meters from left bank
Photos: 0922 (US), 0923 (DS), 0924 (LB), 0925 (RB)



Site Name HJ-T3-13s Event Code

Date 18 August 2013 Time 17:05
Latitude N  67.039417 Longitude W 153.590255
Observers JCS,SDG,LIM

Channel Cower in Stream Transect

Cower in Transect

Filamentous Algae

0 = Absent

1 = Sparse (<10%)
2=Moderate (10-40%)
3=Heaw (40-75%)
4=Very Heaw (>75%)

Macrophytes

Woody Debris (Big) >0.3m
Brush/Woody Debris (Small) <0.3m
Live Trees Root

Owerhanging Vegetation

Undercut Bank
Boulders

OPr OFr OFr OO0OOo

Artificial Structures

Comments:
Periphyton = heaw (mixed with silt)

Riparian Vegetation (percentage and type 10 meters from bank)

Left Bank Right Bank

Canopy (> 5 m)

Spruce-40% No canopy

Understory (0.5 -5 m)

Willow, alder, blueberry, and spruce-70% Willow and tall grass-10%

Ground (< 0.5 m)

Bare ground-0% Bare ground-95%
Grasses, herbs, and willow-100% Small grasses-5%




Appendix C. A comparison of stream corridor aerial imagery from 1978—1982 versus imagery
from 2012 of waterbodies traversed by the Brooks East Corridor, Alaska.

ABR, Inc. C-1 Stream Habitat Surveys
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Appendix D. Ambient water chemistry collected at habitat survey transects located on waterbodies traversed by the Brooks East

Corridor, Alaska, August 2013.

Latitude  Longitude Temperature DO DO  Conductivity Co?llzliccl‘gflce Turbidity
Transect Waterbody (°N) (°W) Date (°C) (%) (mg/L)  (uS/cm) (mS/cm) pH (NTU)

SH-T1-13 Shungnak River 67.120893-156.98513  8/12/2013 9.5 100 1132 1153 0.164 6.58 1.92
SH-T2-13 Shungnak River 67.120226-156.97909  8/12/2013 9.9 102.1 11.51 1157 0.162 7.95 1.71
SH-T3-13 Shungnak River 67.117791-156.96872  8/12/2013 10.5 106.9 1192 116.7 0.161 7.57 1.79
KG-T1-13 Kogoluktuk River 67.016932-156.69449  8/13/2013 11.3 103.9 1135 1952 0.264 7.83 0.99
KG-T2-13 Kogoluktuk River 67.018092-156.68706  8/13/2013 12.3 106.1 11.35  200.7 0.265 8.11 0.89
MN-T1-13 Mauneluk River 67.008356-156.0743  8/13/2013 11.1 110.3 12.07 151.6 0.206 7.73 1.14
MN-T2-13 Mauneluk River 67.016628-156.0547  8/13/2013 11.9 110.4 119 1559 0.208 7.71 0.95
BV-TI-13 Beaver Creek 67.021206-155.15079  8/14/2013 8.7 100.5 11.66 1269 0.184 7.86 0.86
BV-T2-13 Beaver Creek 67.023342-155.158 8/14/2013 9.1 102.7 11.78 128.6 0.184 7.79 0.74
RD-T1-13 Reed River 67.035785-154.83514  8/15/2013 8.1 103 12.13  8l1.1 0.12 6.72 1.13
KB-T1-13 Kobuk River 67.012346-154.36742  8/15/2013 10.6 106.5 11.84 1422 0.196 7.45 0.68
AL-T2-13 Alatna River 67.077422-153.3279  8/17/2013 12.5 103.1 10.97 3558 0.467 7.83 5.47
MF-T1-13 Malamute Fork Alatna River  67.06431 -153.17605 8/17/2013 12.6 108.1 114 2732 0.357 8.3 0.98
UN18-T1-13  Unnamed tributary to 67.091882-152.73017 8/16/2013 12.2 102.3 10.96 116.5 0.154 7.33 1.63

Malamute Fork Alatna River
UN18-T2-13  Unnamed tributary to 67.090632-152.72893  8/16/2013 12.5 100.6 10.76  117.1 0.154 7.47 1.92

Malamute Fork Alatna River
SF-T1-13 South Fork Koyukuk River 66.846855-151.09734  8/22/2013 10.5 102.7 1142 180.8 0.25 7.89 1.14
IM-T1-13 Jim River 66.793188-150.73218  8/22/2013 6.4 105.5 13 53.6 0.083 7.04 1.35
UN30-T1-13n Unnamed tributary to 67.060008-156.03064  8/21/2013 5.8 103.2 12.79 140 0.221 7.95 0.72

Mauneluk River
MN-T1-13n  Mauneluk River 67.051217-155.76514  8/21/2013 8.3 106.4 1247 1713 0.251 7.67 0.63
RD-T1-13s  Reed River 66.886494-154.83768 8/19/2013 9.1 106.7 1224 94.1 0.135 7.56 3.11
RD-T2-13s  Reed River 66.887137-154.83486  8/19/2013 8.7 102.8 1193 914 0.133 7.55 2.27
KB-T1-13s  Kobuk River 66.889348-154.63569  8/19/2013 12.4 109.4 11.67 140.1 0.184 8.31 1.21
HG-T1-13s  Hogatza River 66.822889-153.98929  8/20/2013 6.8 98.7 12 71.3 0.109 6.69 0.82

ABR, Inc. D-1

Stream Habitat Surveys



Specific

Latitude  Longitude Temperature DO DO  Conductivity Conductance Turbidity

Transect Waterbody (°N) (°W) Date (°C) (%) (mg/L)  (uS/cm) (mS/cm) pH (NTU)
HG-T2-13MCs Hogatza River 66.820099-153.99033  8/20/2013 7.3 100.6 12.13 722 0.109 6.87 1.42
HG-T2-13SCs Hogatza River 66.820099 -153.99033  8/20/2013 7.6 953 11.29 72.7 0.109 6.53 1.45
HJ-T1-13s Helpmejack Creek 67.040438-153.59175 8/18/2013 9.2 103.3 11.74  156.5 0.224 7.67 5.6
HJ-T2-13s Helpmejack Creek 67.038627-153.59243  8/18/2013 10.3 106.1 11.74 161.7 0.224 7.84 4.55
HJ-T3-13s Helpmejack Creek 67.039417-153.59026  8/18/2013 11 106.4 11.64 164.6 0.225 7.75 3.71

ABR, Inc. D-2 Stream Habitat Surveys
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Introduction

In 2009, the state of Alaska began studying the feasibility of a potential road to the
Ambler Mining District located in the northwestern region of the state. The Alaska
Department of Transportation and Public Facilities (ADOT&PF) was tasked with the
preliminary work to identify, design, and potentially construct an access and
transportation corridor road that would connect the Dalton Highway to the mining
district. When the ADOT&PF evaluated potential routes, there were initially eight
corridors being considered; however, only one of those routes, the Brooks East Corridor,
was selected for field studies in preparation for the National Environmental Policy Act
(NEPA) process. The corridor crossed several rivers including the Koyukuk and Alatna
rivers located on the western end of the corridor near Bettles/Evansville. ABR. Inc. -
Environmental Research and Services had conducted anadromous fish surveys
throughout the corridor; however, there had not been any systematic sampling of fish or
aquatic habitat. In 2013, the Alaska Industrial Development and Export Authority
(AIDEA) contracted the Alaska Department of Fish and Game (ADF&G), Division of
Habitat to conduct fish and fish habitat sampling within the Koyukuk, John, and Wild
rivers. This sampling would aid the Division of Habitat in permitting specific portions of
road development and would provide extensive data for the NEPA analysis. Fish and
aquatic habitat sampling (Figure 1) was conducted by the Division of Habitat from July 1
through 14, 2014 and August 28 through September 7, 2014.

Dalton Highway

/

South Fork Koyukuk /

L RS

Figure 1. 2014 study area, including aquatic habitat sampling sites, and extent of fish
sampling, on the Koyukuk, Wild, and John rivers.



Objectives
- Identify fish species assemblages in water bodies along the corridor.
- Collect fish samples to determine fish population characteristics and life history
traits including length/age, age at maturity, diet, and fecundity.
- Measure water chemistry (pH, conductivity, turbidity, temperature).
- Invertebrate sampling to qualitatively and quantitatively identify lower trophic
level productivity.

Methods and Results

Fish Sampling

Fish capture gear included gillnets, fyke nets, hoop nets, beach seines, and hook and line
sampling. The efficiency of sampling gear was largely influenced by high water events
encountered during the sampling periods. Fyke nets in the Wild River and in an unnamed
channel located approximately 10 river miles upstream of Bettles had to be pulled and
reset frequently which resulted in lower catch rates than anticipated. Additionally, the
effectiveness of gillnets was reduced during high water events from debris entanglement.
Electrofishing, hoop traps, minnow traps, and beach seines were our most productive
capture gear and captured the majority of fish for population characterization work.
Capture information for the spring sampling event is in Appendix A, and capture
information for the fall event is in Appendix B.

Table 1. 2014 species composition from both summer and fall sampling events.

Fish " Minimum Maximum Mean (+/-SE) % of Total

(mm) (mm) (mm) Catch
Avctic grayling (Thymallus arcticus) 615 28 588 226.70 (3.64) 43.25%
Round whitefish (Prosopium cylindraceum ) 180 25 390 180.43 (6.55) 12.66%
Longnose Sucker (Catostomous catostomus) 13 3 410 185.11 (9.96) 12.17%
Burbot (Lota lota) 121 9 930 432,62 (14.48) 8.51%
Lake chub (Couesius plumbeus) 110 30 133 86.74 (2.22) 1.14%
Slimy Sculpin (Cottus cognatus) 103 20 110 49.09 (L.71) 7.20%
Least cisco (Coregonus sardinella) 34 30 13 46.41(2.19) 2.39%
Northern pike (Esox lucius) 30 55 705 390.53 (29.84) 2.11%
Humpback whitefish (Coregonus pidschian) 25 203 465 388.96 (13.68) 1.76%
Chinook salmon-juvenile (Oncorhynchus tshawytscha) 23 38 70 51.35(L.84) 1.62%
Broad whitefish (Coregonus nasus) 3 538.67 0.21%
Sheefish (Stenodus leucicthyes ) 3 593.67 0.21%
Arctic lamprey (Lethenteron camtschaticum) 2 0.14%

Ninety three fish were euthanized for further analysis (44 during the summer event, and
49 during the fall event). Data/samples collected in the field included fork length or total
length depending on species (nearest mm), weight (nearest gram ), stage of maturity,



gonadal weight (nearest gram) to determine gonadosomatic indices (GSI= ((weight/gonad
weight) x 100), otoliths, and stomach contents. A complete description of dissection data
is in Appendix C.

Table 2. Sexual maturity scale (Moulton 2010).

stage maturity
1 immature
2 mature but not spawning this season
3 mature and spawning this season
4 mature and ripe
5 spent (post-spawn)
6 reabsorded eggs (did not spwan)

Arctic grayling

Arctic grayling (AG) are a popular sport and subsistence fish throughout mainland
Alaska, inhabiting both rivers and lakes. In rivers they tend to be migratory fish relying
on seasonal water conditions to guide their movements towards optimal habitats. They
spawn in the spring after break-up and emerge from the gravels in approximately two to
three weeks depending on water temperatures. They grow quickly their first few
summers until eventually allocating their energy towards sexual maturity. Arctic
grayling were abundant throughout the study area; captured fish had a mean fork length
(FL) of 227 mm (range= 28-588; Figure 2). Twenty-two Arctic grayling were dissected,
and based on stomach contents, chironomids (non-biting midges), mites, black flies,
caddis flies, mayflys, stoneflys, copepods, and shrews made up their diet (Figure 3). Five
females had eggs present indicating they were already allocating energy towards the 2015
spring spawning event. The mean FL of mature fish was 345.4 mm, and the mean
gonadosomatic index (GSI) was 1.79%. Otoliths were aged to conduct length at age
analysis and based on linear regression there was a negative correlation which indicates
that there is no relationship between length at age, with some older fish displaying a
shorter FL than was observed in younger fish. This is likely due to inconsistent food
availability, or variability in the productivity of different habitats in which they reside.

(Figure 4).
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Figure 2. Length frequency for Arctic grayling.



Figure 3. A dissected Arctic grayling, a shrew and digested insect were removed
from the stomach.
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Figure 4. Length at age for dissected Arctic grayling.

Longnose sucker

Longnose suckers (LNS) were the third most abundant species captured (n=173).
Captured longnose suckers had a mean FL of 227 mm (range= 28-588; Figure 5). They
are distributed throughout Alaska, and are bottom feeders foraging primarily on
invertebrates. All of the fish that were dissected (n=5) had empty stomachs. There is
great variability in the documented length at maturity; in Western Lake Superior (Bailey
1969) estimated it to be 292 mm. They are spring spawners and three fish were classified
as mature; the mean GSI was 3.63%, and the mean FL was 416.67 mm. Otolith analysis
of two fish indicated that one fish was seven years old and mature (TL=397 mm), and the
other eight years old (TL=290 mm).
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Figure 5. Length frequency for longnose sucker.

Burbot

Burbot (BB) were the fourth most abundant species captured (n=121) largely due to the
effectiveness of hoop traps in the high water events that were encountered. Burbot are a
voracious predator common throughout the lakes and rivers of Alaska. In the Koyukuk
River drainage, they are a subsistence fish harvested under the ice in fish traps (Andersen
et al. 2004). They are winter spawners, spawning under the ice in temperatures ranging
from 1-4°C (McPhail and Lindsey 1970, Scott and Crossman 1973). Captured burbot
had a mean total length (TL) of 443 mm (range= 91-930 mm; Figure 6). Twenty siX
burbot were dissected and 50% had empty stomachs; the remaining 50% of stomachs
contained a wide variety of prey items including burbot, whitefish, slimy sculpins,
juvenile salmon, and shrews (Figure 7). Thirteen burbot were classified as likely to
spawn that winter; these fish had a mean TL of 537.22 mm (range= 330-842 mm), and
mean GSI of 0.91%. One burbot was classified as immature and measured 420 mm.
Otoliths were aged to conduct length at age analysis. Based on a linear regression there
was a positive correlation between TL and age (Figure 8).
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Figure 6. Length frequency for burbot.
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Figure 8. Length at age for dissected burbot.

Lake chub

Lake chubs (chub) were the fifth most abundant species captured (n=110), and were
captured primarily in minnow traps and beach seines. In Alaska, lake chubs are known to
exist only in the Yukon River and its tributaries (Mecklenberg et al. 2002). Little is
known about them other than they spawn in the spring and summer; in British Columbia,
Canada, they are thought to mature at age three or four, and do not survive past age 5
(Morrow 1980). Their diet consists primarily of freshwater crustaceans and zooplankton
(Morrow 1980). On the Koyukuk River they are likely an important prey species for
burbot, northern pike, and sheefish. The mean FL of lake chubs was 87 mm (range = 30—
113; Figure 9). Four lake chubs were dissected; their stomachs contained partially
digested insect larvae. Unfortunately, we were not able to collect any otoliths; however



we did classify one fish as an immature female (108 mm).
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Figure 9. Length frequency for lake chub.
Slimy Sculpin

Slimy sculpin (SS) (n=103) are distributed in large numbers throughout the northern parts
of North America, Canada, and Russia (Scott and Crossman 1973). There is little known
about this species other than they spawn in the spring following break up, they are
relatively sedentary, and typically eat aquatic insect larvae. One hundred three slimy
sculpin were captured; the mean TL was 49 mm (range= 20-110 mm; Figure 10). On the
Koyukuk River they appear to be an important prey species to burbot and northern pike,
often showing up in dissected stomachs of those species.
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Figure 10. Length frequency for slimy sculpin.

Northern pike

Northern pike (NP) are an important subsistence fish often harvested in the fall along
with whitefish (Andersen 2007). They are a voracious predator common to the Yukon
River and its tributaries. In general, they are considered a sedentary fish and in the
summer they are often found residing in clear, warm, heavily vegetated areas of rivers
(Scott and Crossman 1973). Thirty fish were captured and had a mean length of 391 mm



(range = 55-705 mm; Figure 11). Sixteen fish were dissected: of those 31.25% had
empty stomachs; the remaining stomachs contained various fish species (whitefish,
Arctic grayling, and juvenile northern pike), insects, and shrews (Figure 12). During the
fall, two pike were classified as mature and likely to spawn the following spring; their
lengths were 655 and 665 mm, and their respective GSls were 2.86% and 2.12%.
Otoliths were aged to conduct length at age analysis, and based on a linear regression
there was a positive correlation between TL and age (Figure 13).
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Figure 11. Length frequency for northern pike.

Figure 11. A dissected northern pike with a partially digested round
whitefish in its stomach.
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Figure 12. Length at age for dissected northern pike.

Round whitefish

Round whitefish (RWF) were the most abundant whitefish captured and sampled (n=
180), with the majority being juveniles captured in beach seine sets. Round whitefish are
found throughout the lakes and rivers of interior Alaska and are a common prey species
of northern pike, burbot, and sheefish. Like other species of whitefish they spawn in the
fall. The mean FL of sampled round whitefish was 180 mm (range= 25-390 mm; Figure
14). Ten round whitefish were dissected and their stomachs were either empty or
contained chironomids and/or vegetation. Given that their mean GSI was 0.90%, we
assumed that they were not spawning in fall 2014. Otoliths were aged to conduct length
at age analysis, and based on a linear regression there was a positive correlation between

FL and age (Figure 15).
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Figure 13. Length at age for dissected round whitefish.



Humpback whitefish, Broad whitefish and Sheefish

Humpback whitefish (HWF), broad whitefish (BWF), and sheefish are important
subsistence fishes throughout the Yukon drainage, including both the Koyukuk and
Alatna rivers. They (including least cisco) all exist in both freshwater and anadromous
forms with the current upper extent of documented anadromy occurring on the Alatna
River (Brown et al. 2007, Brown and Burr 2012).

Humpback whitefish (HWF) are bottom feeders, and based on dissections of nine HWF
their diet contained snails, beetles, vegetation, and mud. Five fish that were examined
were spawning ready (Figure 16) with an average length of 410.2 mm, and an average
GSI of 11.87%, which, based on previous work done on the Chatanika River, could
produce approximately 20,000 eggs/mature fish (Dupuis and Sutton 2011). One
immature female was dissected (length=235 mm). Otoliths were aged to conduct length
at age analysis, and based on a linear regression there was a negligible correlation
between FL and age (Figure 15).
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Figure 14. Length at age for dissected round whitefish, and humpback whitefish .

Figure 15. A humpbac whitefish bei'ng dissected, its ggs are on the scale to
determine the GSI.
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Only three broad whitefish and three sheefish were captured and all were implanted with
radio tags, with the intention of identifying spawning grounds.

Chinook salmon

During the summer event 23 juvenile Chinook salmon (KS) were captured, primarily
with beach seines (Figures 17 and 18). The Koyukuk River is a catalogued anadromous
water body and although the main stem of the Koyukuk River is not catalogued for KS
spawning habitat, it serves as a migration route for spawners using the North Fork, Wild,
Alatna, and Jim rivers.

Figure 17. A juvenile Chinook salmon captured in a beach seine.
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Aquatic Sampling

Water Chemistry

Throughout the study area water, chemistry parameters were measured to assess general
fish habitat conditions. Temperature, conductivity, and pH were measured using a
HACH HQ40d multi-parameter meter, and a surface grab sample was obtained for
turbidity (Figure 19). Water temperature in the spring was warmer that what was
observed in the fall. Conductivity was lower in spring than what was observed in the fall,
and pH was similar for both sampling events.
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Figure 18. Water chemistry data taken from beach seine sites throughout the
study area during both the summer and fall events.

Qualitative and Quantitative Trophic Level Productivity

Four sites were examined for aquatic productivity (Table 3). Aquatic productivity
sampling consisted of invertebrate sampling using a D-net, plankton tow, and a petite
ponar dredge to collect invertebrates in the substrate. Overall the density and diversity of
samples collected was low. This observation was likely influenced by the high water
events that were encountered during the spring sampling event. The observed low
density of invertebrates may potentially explain the relationship of length at age for
Arctic grayling, a species that is primarily an insectivore.
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Table 3. Location of sample sites and factors measured.

Sample Site Temp. (°C)  Conductivity (uS/cm) ~ pH  Turbidity (NTU) Invertebrate Taxon  Invertebrate #
Wild River 16.4 258 8.25 414 Chironomidae 2
Limnephila spp. 1
Acarina 3
Malemute Fork John R. 14.2 314 8.24 8.13 Chironomidae 13
Acarina 1
Oligochaeta 1
Mainstem John R. 135 354 8 45.4 Chironomidae 11

Lophognathella spp.
Unk. Ephemeropteran
Unk. Plecopteran
Cyclopoida

Misc. terrestrial
Terrestrial diptera

Middle/ N. Fork Confluence 145 2113 8 92.8 Chironomidae
of Koyukuk R. Bosmina spp.
Simulium spp.

e e L e e

Summary

Limited sampling due to high water events within the Upper Koyukuk River drainage
yielded low catches of several species from the lack of effectiveness of several gear
types. Although sampling was limited, the fish assemblage was consistent of those found
throughout the Yukon River drainage. Arctic grayling were captured in the mainstem of
both the Koyukuk and John rivers, despite the refuge offered by off-channel habitat,
which would likely have been more productive; this habitat choice may explain the
negative correlation between length and age that was observed. Lake chubs, juvenile
whitefish, and juvenile Chinook salmon were using the nearshore areas as would be
expected of fish migrating to rearing/over wintering habitat. Northern pike, burbot, and
longnose suckers were found in their typical habitats. A few sheefish and broad
whitefish, and several humpback whitefish were captured and implanted with radio-tags
by the Division of Sport Fish. From fall radio tracking flights, these fish were found
congregating near the mouth of the John River, and the confluence of the North Fork and
mainstem Koyukuk River (M. Albert, personal communication). Currently, sheefish are
the only documented anadromous fish present on the Koyukuk River, and not the John
River where three were caught. Future studies should focus on capturing both broad
whitefish and humpback whitefish in the fall to use otolith microchemistry to determine
anadromy.

Identification of areas used by fish within this project area during this project will allow
more thorough and accurate assessments of potential impacts of road siting and
construction during the NEPA process. Identification of fish species and their life stages
in individual streams will also provide the necessary information to evaluate and design
crossing structures such as bridges or culverts. It will also provide information needed to
design effective water intake structures needed for water withdrawal during construction
and maintenance of the road.
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Appendix A. Capture gear types, dates, locations, and species captured during the
July 2014 sampling event.

Set# Gear Date Set Time set  Date pulled Time pulled Lat. Long. Fish Size (mm) Comments
la(up) fyke 7/1/2014 1730 7/2/2014 1730 NP 425 Wild R.- flooded out
1b (down) fyke 7/1/2014 1945 7/2/2014 1730 0 Wild R.- flooded out
2 hoop 7/2/2014 1015 7/3/2014 1720 66°56.959 151°28.848 0 mouth of Wild R.
4 minnow 7/2/2014 1045 7/3/2014 1630 66°57.561 151°26.426 0 clear water slough
5 minnow 7/2/2014 1048 7/3/2014 1630 66°57.544 151°26.501 0 clear water slough
6 minnow 7/2/2014 1209 7/7/2014 1630 66°59.594 151°24.615 0
7 minnow 7/2/2014 1210 7/7/2014 1630 66°59.601 151°24.587 0
8 minnow 7/2/2014 1210 7/7/2014 1630 66°59.624 151°24.543 0
10 Gillnet 7/4/2014 1402 7/4/2014 1800 67°01.589 151°49.127 NP 290 lots of debris floating down
NP 540 radio tagged
lla(up) fyke 7/4/2014 1754 7/5/2014 1150 67°02.279 151°49.196 0
11b(down) fyke 7/4/2014 1754 7/5/2014 1150 67°02.279 151°49.196 AG 214
AG 257
12 gillnet 7/5/2014 1255 7/5/2014 1430 67°03.742 151°49.984 LNS 390
LNS 230
LNS 230
AG 254 mort
13 beach seine 7/5/2014 1315 67°04.021 151°52.458 chub 75
chub 68
UNK 25
14 beach seine 7/5/2014 1416 67°03.651 151°51.172 AG 75
AG 75
AG 152 mort
15 beach seine 7/5/2014 1457 67°02.202 151°48.536 SS 105
AG 82
16 beach seine 7/5/2014 15:15 67°02.067 151°47.249 chub 82 muddy bar
17 beach seine 7/5/2014 15:50 67°01.478 151°49.527 AG 44
AG 84
18 beach seine 7/6/2014 16:30 67°02.053 151°11.708 0
19 beach seine 7/6/2014 17:00 67°01.550 151°07.87¢ BB 260
20 beach seine 7/6/2014 17:15 67°02.198 151°07.738 chub 87
AG 42
21 beach seine 7/6/2014 17:30 67°03.056 151°06.838 0
22 beach seine 7/6/2014 18:00 67°02.566 151°05.44¢6 AG 40
AG 40
AG 240
S8 51
chub 40
23 hoop 7/6/2014 19:30 7/7/2014 12:35 67°03.047 151°06.052 0 back eddy
24 minnow 7/6/2014 19:47 7/7/2014 13:13 67°02.984 151°07.097 0
25 hoop 7/6/2014 19:47 7/7/2014 13:13 67°02.984 151°07.097 0
26 hoop 7/6/2014 19:55 7/7/2014 13:30 67°02.206 151°07.832 SS 77
27 minnow 7/6/2014 20:15 7/7/2014 12:30 67°02.236 151°07.808 0
28 minnow 7/6/2014 20:30 7/7/2014 12:45 67°02.873 151°06.150 chub 89
29 minnow 7/6/2014 7/7/2014 13:24 67.02655 151.1248 0
30 minnow 7/6/2014 7/7/2014 13:45 67.02548 151.1431 0
31 hoop 7/6/2014 7/7/2014 13:45 67.02548 151.1431 NP 370
32 hoop 7/6/2014 7/7/2014 13:50 67.02465 151.1364 BB 570 radio tagged
BB 825 radio tagged
33 minnow 7/6/2014 7/7/2014 15:00 67.01967 151.1549 0
34 minnow 7/6/2014 7/7/2014 15:04 67.02059 151.1552 S8 45
SS 52
S8 50
SS 45
35 minnow 7/6/2014 7/7/2014 14:59 67.02164 151.164 0
36 hoop 7/6/2014 7/7/2014 15:21 67.03616 151.1884 0
37 hoop 7/6/2014 7/7/2014 15:21 67.03616 151.1884 chub 111
38 minnow 7/6/2014 7/7/2014 15:21 67.03616 151.1884 SS 36
39 minnow 7/6/2014 7/7/2014 15:33 66.02814 151.1967 0
40 fyke (down) 7/8/2014 16:20 7/9/2014 11:15 66.94949  151.4809 KS 59
AG 244
SS 67
41 fyke (up) 7/8/2104 16:20 7/9/2014 11:25 S8 89
SS 74
KS 51
AG 266
42 fyke (up) 7/9/2014 11:25 7/10/2014 11:30 KS 50
43 fyke (down) 7/9/2014 11:15 7/10/2014 11:35 NP 175
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Set# Gear Date Set Time set  Date pulled Time pulled Lat. Long. Fish Size (mm) Comments
NP 387
44 fyke (up) 7/10/2014 11:30 7/11/2014 13:15 Wild 0
45 fyke (down) 7/10/2014 11:35 7/11/2014 13:15 NP escaped
46 minnow 7/10/2014 12:07 7/11/2014 13:00 66.97939 151.4246 0
47 minnow 7/11/2014 13:16 7/12/2014 13:00 66.97939 151.4246 0
48 hoop (small) ~ 7/10/2014 12:09 7/11/2014 13:02 66.97942 151.4231 0
49 hook & line 7/11/2014 Wild AG 325 eggs present
50 minnow 7/10/2014 13:44 7/11/2014 11:30 Clear KS 52
51 minnow 7/10/2014 13:44 7/11/2014 10:30 Clear chub 81
chub 96
51 hoop (small)  7/10/2014 13:44 7/11/2014 10:45 0
52 hoop (large) ~ 7/10/2014 14:07 7/11/2014 10:20 0
53 hook & line 7/11/2014 11:00 0
54 beach seine 7/11/2014 15:00 SS 38
55 beach seine 7/10/2014 15:20 AG 70
56 hoop 7/10/2014 15:39 7/11/2014 11:32 chub 100
57 minnow 7/10/2014 15:45 7/11/2014 11:42 SS 40
SS 60
SS 61
SS 72
58 beach seine 7/10/2014 16:00 0
59 hoop 7/10/2014 16:10 7/11/2014 11:58 SS 93
SS 93
chub 91
chub 78
chub 95
KS 50
60 minnow 7/10/2014 16:15 7/11/2014 11:57 chub 87
61 seine 7/10/2014 16:45 SS 61
SS 51
SS 48
AG 48
KS 43
RWF 90
62 minnow 7/10/2014 17:11 7/11/2014 12:32 chub 82
SS 50
SS 53
63 minnow 7/10/2014 17:11 7/11/2014 12:36 chub 76
chub 81
chub 81
chub 51
chub 46
chub 47
chub 46
chub 54
chub 61
SS 52
SS 46
SS 56
SS 57
SS 51
SS 66
SS 51
SS 50
64 fyke (up) 7/11/2014 13:00 7/12/2014 13:15 0
65 fyke (down)  7/11/2014 13:00 7/12/2014 13:15 SS 55
SS 65
SS 67
SS 44
SS 69
SS 64
SS 44
SS 35
KS 64
KS 55
KS 60
KS 59
KS 61
KS 50
lamprey 193
66 beach seine 7/11/2014 0
67 hoop (large) ~ 7/11/2014 17:15 7/12/2014 12:20 BB 842
68 hoop (large) ~ 7/11/2014 12:15 7/12/2014 13:33 0 hi grade
69 hoop (large) ~ 7/11/2014 12:40 7/12/2014 13:46 0 hi grade
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Set# Gear Date Set Time set  Date pulled Time pulled Lat. Long. Fish Size (mm) Comments

70 hoop (large) ~ 7/11/2014 13:35 7/12/2014 11:30 NP 588 radio tagged
71 hoop (large) ~ 7/11/2014 14:00 7/12/2014 14:00 BB 774 radio tagged
72 hoop (large) ~ 7/11/2014 15:56 7/12/2014 15:56 SS 379 used for bait
73 hoop (large) ~ 7/12/2014 16:09 7/13/2014 12:15 66.93014 151.5998 BB 450 mort
BB 592 radio tagged
BB 518 mort
BB 408
74 hoop (large) ~ 7/12/2014 16:25 7/13/2014 BB 470 mortality
75 hoop (large) ~ 7/12/2014 16:40 7/13/2014 11:30 66.92708 151.6066 BB 499 radio tagged
76 hoop (large) ~ 7/12/2014 17:05 7/13/2014 11:18 SS 300
BB 334 mort
78 hoop (large) 7/12/2014 17:15 7/13/2014 10:45 66.9211  151.622 BB 460 radio tagged
SS 410
79 hook & line 7/12/2014 16:09 NP 349

AG= Arctic grayling, BB= burbot, chub= lake chub, KS= Chinook salmon, LNS= longnose sucker, NP= northern pike, RWF= round whitefish,
SS=slimy sculpin, UNK= unknown
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Appendix B. Capture gear types, dates, locations, and species captured during the
August 2014 sampling event.

Set# Gear Date Set Time set  Date pulled Time pulled Lat. Long. Fish Size (mm) Comments
la(up) fyke 7/1/2014 1730 7/2/2014 1730 NP 425 Wild R.- flooded out
1b (down) fyke 7/1/2014 1945 7/2/2014 1730 0 Wild R.- flooded out
2 hoop 7/2/2014 1015 7/3/2014 1720 66°56.959 151°28.848 0 mouth of Wild R.
4 minnow 7/2/2014 1045 7/3/2014 1630 66°57.561 151°26.426 0 clear water slough
5 minnow 7/2/2014 1048 7/3/2014 1630 66°57.544 151°26.501 0 clear water slough
6 minnow 7/2/2014 1209 7/7/2014 1630 66°59.594 151°24.615 0
7 minnow 7/2/2014 1210 7/7/2014 1630 66°59.601 151°24.587 0
8 minnow 7/2/2014 1210 7/7/2014 1630 66°59.624 151°24.543 0
10 Gillnet 7/4/2014 1402 7/4/2014 1800 67°01.589 151°49.127 NP 290 lots of debris floating down
NP 540 radio tagged
11a(up) fyke 7/4/2014 1754 7/5/2014 1150 67°02.279 151°49.196 0
11b(down) fyke 7/4/2014 1754 7/5/2014 1150 67°02.279 151°49.196 AG 214
AG 257
12 gillnet 7/5/2014 1255 7/5/2014 1430 67°03.742 151°49.984 LNS 390
LNS 230
LNS 230
AG 254 mort
13 beach seine 7/5/2014 1315 67°04.021 151°52.458 chub 75
chub 68
UNK 25
14 beach seine /512014 1416 67°03.651 151°51.172 AG 75
AG 75
AG 152 mort
15 beach seine 7/5/2014 1457 67°02.202 151°48.536 S8 105
AG 82
16 beach seine 7/5/2014 15:15 67°02.067 151°47.249 chub 82 muddy bar
17 beach seine 7/5/2014 15:50 67°01.478 151°49.527 AG 44
AG 84
18 beach seine 7/6/2014 16:30 67°02.053 151°11.708 0
19 beach seine 7/6/2014 17:00 67°01.550 151°07.87¢ BB 260
20 beach seine 7/6/2014 17:15 67°02.198 151°07.738 chub 87
AG 42
21 beach seine 7/6/2014 17:30 67°03.056 151°06.838 0
22 beach seine 7/6/2014 18:00 67°02.566 151°05.446 AG 40
AG 40
AG 240
S8 51
chub 40
23 hoop 7/6/2014 19:30 7/7/2014 12:35 67°03.047 151°06.052 0 back eddy
24 minnow 7/6/2014 19:47 7/7/2014 13:13 67°02.984 151°07.097 0
25 hoop 7/6/2014 19:47 7/7/2014 13:13 67°02.984 151°07.097 0
26 hoop 7/6/2014 19:55 7/7/2014 13:30 67°02.206 151°07.832 SS 77
27 minnow 7/6/2014 20:15 7/7/2014 12:30 67°02.236 151°07.808 0
28 minnow 7/6/2014 20:30 7/7/2014 12:45 67°02.873 151°06.150 chub 89
29 minnow 7/6/2014 7/7/2014 13:24 67.02655 151.1248 0
30 minnow 7/6/2014 7/7/2014 13:45 67.02548 151.1431 0
31 hoop 7/6/2014 7/7/2014 13:45 67.02548 151.1431 NP 370
32 hoop 7/6/2014 7/7/2014 13:50 67.02465 151.1364 BB 570 radio tagged
BB 825 radio tagged
33 minnow 7/6/2014 7/7/2014 15:00 67.01967 151.1549 0
34 minnow 7/6/2014 7/7/2014 15:04 67.02039 151.1552 S8 45
S8 52
SS 50
S8 45
35 minnow 7/6/2014 7/7/2014 14:59 67.02164 151.164 0
36 hoop 7/6/2014 7/7/2014 15:21 67.03616 151.1884 0
37 hoop 7/6/2014 7/7/2014 15:21 67.03616 151.1884 chub 111
38 minnow 7/6/2014 7/7/2014 15:21 67.03616 151.1884 S8 36
39 minnow 7/6/2014 7/7/2014 15:33 66.02814 151.1967 0
40 fyke (down) 7/8/2014 16:20 7/9/2014 11:15 66.94949  151.4809 Ks 59
AG 244
Ss 67
41 fyke (up) 7/8/2104 16:20 7/9/2014 11:25 SS 89
Ss 74
Ks 51
AG 266
42 fyke (up) 7/9/2014 11:25 7/10/2014 11:30 Ks 50
43 fyke (down) 7/9/2014 11:15 7/10/2014 11:35 NP 175
44 fyke (up) 7/10/2014 11:30 7/11/2014 13:15 Wwild 0
45 fyke (down) 7/10/2014 11:35 7/11/2014 13:15 NP escaped
46 minnow 7/10/2014 12:07 7/11/2014 13:00 66.97939 151.4246 0
47 minnow 7/11/2014 13:16 7/12/2014 13:00 66.97939 151.4246 0
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Set# Gear Date Set Time set  Date pulled Time pulled Lat. Long. Fish Size (mm) Comments
48 hoop (small)  7/10/2014 12:09 7/11/2014 13:02 66.97942  151.4231 0
49 hook & line 7/11/2014 wild AG 325 eggs present
50 minnow 7/10/2014 13:44 7/11/2014 11:30 Clear KS 52
51 minnow 7/10/2014 13:44 7/11/2014 10:30 Clear chub 81
chub 96
51 hoop (small)  7/10/2014 13:44 7/11/2014 10:45 0
52 hoop (large)  7/10/2014 14:07 7/11/2014 10:20 0
33 hook & line 7/11/2014 11:00 0
54 beach seine 7/11/2014 15:00 Ss 38
55 beach seine 7/10/2014 15:20 AG 70
56 hoop 7/10/2014 15:39 7/11/2014 11:32 chub 100
57 minnow 7/10/2014 15:45 7/11/2014 11:42 88 40
SS 60
88 61
SS 72
58 beach seine 7/10/2014 16:00 0
59 hoop 7/10/2014 16:10 7/11/2014 11:58 SS 93
S8 93
chub 91
chub 78
chub 95
KS 50
60 minnow 7/10/2014 16:15 7/11/2014 11:57 chub 87
61 seine 7/10/2014 16:45 SS 61
88 51
SS 48
KS 43
RWF 90
62 minnow 7/10/2014 17:11 7/11/2014 12:32 chub 82
sS 50
SS 53
63 minnow 7/10/2014 17:11 7/11/2014 12:36 chub 76
chub 81
chub 81
chub 51
chub 46
chub 47
chub 46
chub 54
chub 61
sS 52
SS 46
sS 56
SS 57
sS 51
S8 66
sS 51
S8 50
64 fyke (up) 7/11/2014 13:00 7/12/2014 13:15 0
65 fyke (down) 7/11/2014 13:00 7/12/2014 13:15 sS 55
SS 65
sS 67
S8 44
sS 69
SS 64
ss 44
S8 44
88 35
Ks 64
KS 55
KS 60
KS 59
KS 61
KS 50
lamprey 193
66 beach seine 7/11/2014 0
67 hoop (large) 7/11/2014 17:15 7/12/2014 12:20 BB 842
68 hoop (large) ~ 7/11/2014 12:15 7/12/2014 13:33 0 hi grade
69 hoop (large)  7/11/2014 12:40 7/12/2014 13:46 0 hi grade
70 hoop (large) ~ 7/11/2014 13:35 7/12/2014 11:30 NP 588 radio tagged
71 hoop (large)  7/11/2014 14:00 7/12/2014 14:00 BB 774 radio tagged
72 hoop (large) ~ 7/11/2014 15:56 7/12/2014 15:56 Ss 379 used for bait
73 hoop (large) 7/12/2014 16:09 7/13/2014 12:15 66.93014 151.5998 BB 450 mort
BB 592 radio tagged
BB 518 mort
BB 408
74 hoop (large)  7/12/2014 16:25 7/13/2014 BB 470 mortality
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Set# Gear Date Set Time set  Date pulled Time pulled Lat. Long. Fish Size (mm) Comments
75 hoop (large) ~ 7/12/2014 16:40 7/13/2014 11:30 66.92708 151.6066 BB 499 radio tagged
76 hoop (large) 7/12/2014 17:05 7/13/2014 11:18 88 300
BB 334 mort

78 hoop (large) ~ 7/12/2014 17:15 7/13/2014 10:45 66.9211  151.622 BB 460 radio tagged
SS 410

79 hook & line 7/12/2014 16:09 NP 349

AG= Arctic grayling, BB= burbot, chub= lake chub, LC= least cisco. LNS= longnose sucker, NP= northern pike, RWF= round whitefish, SS=

slimy sculpin
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Appendix C. Biological data collected from dissected fish from both the spring and
fall sampling events.

| Stomach |
Sample Species Fork (mm) Weight (g) Sex Maturity Gonad Weight (g) Age % Full C GSI C
1 AG 342 480 F 2 10 5 100  ants/flies/beetles/veg 2.08%
2 BB 462 478 F 3 6 10 0 1.26%
3 AG 225 114 F 1 25  veg/beetles 0.00% no oto
4 AG 233 126 F 1 7 25 veg/beetles 0.00%
5 LNS 446 676 F 3 8 0 1.18% no oto
6 AG 222 110 F 2 6 75  veg/beetles 0.00%
7 AG 240 152 F 2 25  veg/beetles 0.00% no oto
8 AG 240 156 M 2 7 25 veg/beetles 0.00%
9 AG 182 62 F 1 4 20 veg/beetles/flies 0.00%
10 NP 355 268 M 2 2 0 0.00%
11 NP 380 368 F 1 2 0 0.00%
12 BB 420 464 F 1 7 5 UNK 0.00%
13 AG 350 372 F 3 6 6 85  veg/beetles/ants 1.61%
14 AG 340 424 F 3 6 5 80 veg/beetles 1.42%
15 AG 385 540 F 3 10 3 100  veg/beetles/ants 1.85%
16 AG 196 68 M 1 65  veg/beetles/ants 0.00% no oto
17 AG 176 46 U UNK 80  veg/ants 0.00% no oto
18 BB 247 78 U UNK 0 0.00% no oto
19 RWF 207 80 M 1 2 20  nymphs/UNK 0.00%
20 RWF 189 48 F 1 2 20 veg 0.00%
21 NP 555 1060 M 1 3 20 sculpins/bugs 0.00%
22 NP 436 602 M 1 3 30  dragonfly larvae/nymphs/ve;  0.00%
23 NP 475 730 M 1 3 60  mayflies/sculpins 0.00%
24 NP 375 340 U UNK 2 70 small digested fish 0.00%
25 NP 396 428 M 1 3 10 white insects 0.00%
26 NP 527 1054 M 1 4 30  insects/UNK 0.00% roundworms
27 AG 303 312 M 1 8 30 beetles 0.00%
28 AG 210 102 F 1 7 0 0.00%
29 NP 384 362 M 1 3 0 0.00%
30 AG 260 214 M 1 6 50  beetles/digested fish 0.00% broken oto
31 LNS 407 694 F 4 16 0 2.31%
32 LNS 397 644 F 4 46 7 0 7.14%
33 LNS 185 56 M 1 0 0.00%
34 LNS 290 248 M 2 8 0 0.00%
35 NP 575 1116 M 3 4 0 0.00%
36 NP 425 634 M 3 3 0 0.00%
37 NP 475 620 M 2 3 10 shrew 0.00%
33 BB 310 156 M 2 3 40  burbot 0.00%
39 chub 85 6 U UNK 10 UNK 0.00% no oto
40  chub 78 4 u UNK 11 UNK 0.00% no oto
41 AG 350 264 F 1 10 veg/insects 0.00%
42 BB 350 152 M 1 4 10 nymphs/digested fish 0.00%
43 RWF 287 222 F 3 2 4 0 0.90%
44 chub 108 12 F 2 0 0.00% no oto
45 NP 363 362 M 2 3 10 UNK 0.00%
46 NP 185 50 M 2 1 30  digested fish 0.00%
47 AG 240 156 F 2 5 30 UNK 0.00%
48 BB 261 102 M 2 3 60  sculpins 0.00% no oto
49 chub 83 6 U UNK 75 insect larvae 0.00%
50 BB 475 515 M 3 7 0 0.00%
51 AG 245 125 M 2 4 80  yellow jacket, flies, veg 0.00% broken oto
52 AG 190 56 F 2 30 flies/beetles/veg 0.00% no oto
53 RWF 116 14 F 2 50 veg/UNK 0.00% no oto
54  HWF 377 626 M 3 5 40  snails/beetles 0.00%
55 HWF 412 846 F 3 16 30 UNK 1.89%
56 BB 842 4442 F 3 28 15 0 0.63%
57 BB 622 1132 F 3 8 9 0 0.71%
58 BB 470 634 F 3 6 8 0 0.95%
59 BB 511 744 F 3 4 10 0 0.54%
60 BB 455 414 M 2 6 5 juvenile burbot 0.00%
61 BB 335 196 F 3 2 4 0 1.02%
62 RWF 231 114 M 1 0 0.00%
63 RWF 229 94 M 1 4 0 0.00%
64 RWF 241 114 M 1 4 10 veg/UNK 0.00%
65 RWF 261 166 M 3 veg/UNK 0.00%
66 RWF 295 186 F 2 6 0 0.00%
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Stomach

Sample Species Fork (mm) Weight (g) Sex Maturity Gonad Weight (g) Age % Full Contents GSI C
67 NP 665 2730 F 3 78 5 85  mature RWF male 2.86%
68 BB 608 1110 F 3 30 10 0 2.70%
69  HWF 405 784 F 4 112 9 0 14.29%
70 AG 325 318 M 3 6 80  shrew/UNK 0.00%
71 AG 310 300 F 4 5 5 veg 2.00%
72 NP 655 2450 F 3 52 6 90  mature RWF female 2.12%
73 BB 495 568 M 3 5 0 0.00%
74 BB 340 210 M 2 4 0 0.00%
75  HWF 365 462 F 4 84 13 0 18.18%
76 RWF 330 246 F 3 2 0 0.81%
77  HWF 235 134 F 2 5 5 UNK 0.00%
78 BB 452 444 M 1 6 0 0.00%
7% BB 445 394 F 3 2 7 5 digested fish/UNK 0.51%
80 BB 450 482 M 3 4 7 8 digested fish/UNK 0.83%
81 BB 482 574 F 3 2 6 0 0.35%
82 HWF 475 1340 F 4 168 7 1 water beetle 12.54%
83 BB 330 172 F 3 2 4 100 4 lake chubs 1.16%
84 BB 446 490 M 3 5 75 hair/UNK 0.00%
85 BB 485 604 F 3 2 6 75 shrew/ sculpin 0.33%
86 AG 340 372 M 2 5 30  cranberry/ nematode/veg 0.00%
87 HWF 382 724 M 2 5 beetles/UNK 0.00%
88  HWF 394 818 F 3 102 10 50 mud/snails 12.47%
89  BWF 540 2478 F 3 498 12 0 20.10%
S0 HWF 390 670 M 2 5 5 worms (?) 0.00%
91 BB 840 3976 F 3 72 13 95  burbot/shrew 1.81%
92 BB 552 704 F 3 16 6 25 RWF tails 2.27%
93 BB 505 700 M 3 6 25 shrew 0.00%

AG= Arctic grayling, BB= burbot, BWF- broad whitefish, chub= lake chub, HBF=humpback whitefish, LNS= longnose sucker, NP= northern
pike, RWF= round whitefish, UNK= unknown

oto= otolith

Maturity: 1 = immature, 2= mature but not spawning this season, 3= mature and spawning this season, 4= mature and ripe, 5= spent (post-
spawn), 6= reabsorbed eggs (did not spawn) (Moulton 2010).
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Symbols and Abbreviations

The following symbols and abbreviations, and others approved for the Systéme International d'Unités (Sl), are used
without definition in the following reports by the Divisions of Sport Fish and of Commercial Fisheries: Fishery
Manuscripts, Fishery Data Series Reports, Fishery Management Reports, and Special Publications. All others,
including deviations from definitions listed below, are noted in the text at first mention, as well as in the titles or
footnotes of tables, and in figure or figure captions.

Weights and measures (metric)
centimeter
deciliter
gram
hectare
kilogram
kilometer
liter

meter
milliliter
millimeter

Weights and measures (English)
cubic feet per second
foot

gallon

inch

mile

nautical mile

ounce

pound

quart

yard

Time and temperature
day

degrees Celsius

degrees Fahrenheit
degrees kelvin

hour

minute

second

Physics and chemistry

all atomic symbols

alternating current

ampere

calorie

direct current

hertz

horsepower

hydrogen ion activity
(negative log of)

parts per million

parts per thousand

volts
watts

cm
dL

ha

km

mL
mm

ft'fs

gal
in
mi
nmi
0z
Ib
qt
yd

°C
°F

min

AC

cal
DC
Hz
hp

pH

ppm
ppt,

<y

General

Alaska Administrative
Code

all commonly accepted
abbreviations

all commonly accepted
professional titles

at
compass directions:
east
north
south
west
copyright
corporate suffixes:
Company
Corporation
Incorporated
Limited
District of Columbia
et alii (and others)
et cetera (and so forth)
exempli gratia
(for example)
Federal Information
Code
id est (that is)
latitude or longitude
monetary symbols
(us)
months (tables and
figures): first three
letters
registered trademark
trademark
United States
(adjective)
United States of
America (noun)
u.s.C.

U.S. state

AAC

e.g., Mr.,, Mrs.,
AM, PM, etc.

e.g., Dr., Ph.D.,
R.N., etc.

®

e.g.
FIC

ie.
lat or long

$, ¢

Jan,...,Dec

Q: W

UsS.

USA

United States
Code

use two-letter
abbreviations
(e.g., AK, WA)

Mathematics, statistics

all standard mathematical

signs, symbols and
abbreviations
alternate hypothesis
base of natural logarithm
catch per unit effort
coefficient of variation
common test statistics
confidence interval
correlation coefficient
(multiple)
correlation coefficient
(simple)
covariance
degree (angular)
degrees of freedom
expected value
greater than
greater than or equal to
harvest per unit effort
less than
less than or equal to
logarithm (natural)
logarithm (base 10)
logarithm (specify base)
minute (angular)
not significant
null hypothesis
percent
probability

probability of a type | error

(rejection of the null
hypothesis when true)

probability of a type Il error

(acceptance of the null

hypothesis when false)
second (angular)
standard deviation
standard error
variance

population

sample

Ha

e

CPUE

cVv

(F, t, €2 etc.)
Cl

R

cov

In
log
log,, etc.

NS
Ho
%
p

o

SD
SE

Var
var
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ABSTRACT

In 2009, the state of Alaska began studying the feasibility of a potential road to the Ambler Mining
District located in the northwestern region of the state. One potential route, the Brooks East Corridor, was
selected for field studies in preparation for the National Environmental Policy Act (NEPA) process. The
proposed corridor crosses several rivers including the Koyukuk and Alatna rivers located on the eastern
end of the corridor near Bettles/Evansville and the Kobuk River on the western end of the corridor. In
2013, the Alaska Industrial Development and Export Authority (AIDEA) contracted the Alaska
Department of Fish and Game (ADF&G) to conduct fisheries assessments in water bodies in and along
the proposed corridor. This report describes 3 separate studies of various fisheries along the proposed
corridor.

Study 1: This study was designed to collect information on the locations of seasonal habitats of
freshwater fishes and their movements within the Upper Koyukuk River drainage in the vicinity of the
proposed road crossing over a 14-month period using radiotelemetry. A total of 237 radio tags were
deployed July-September 1, 2014 in the upper mainstem Koyukuk River and its tributaries around
Bettles. The number of radio tags deployed by species included Arctic grayling Thymallus arcticus
(n =137), northern pike Esox lucius (n = 17), burbot Lota lota (n = 56), broad whitefish Coregonus nasus
(n = 4), humpback Coregonus pidschian (n = 19), and sheefish Stenodus leucicthyes (n = 4). An emphasis
was placed on Arctic grayling because they were assumed to be the most widespread and prevalent of all
freshwater species, they can be readily sampled, and Arctic grayling commonly require a wide range of
habitat types. A total of 11 aerial surveys were flown between August 2014 and August 2015. The
seasonal locations and movements exhibited by all species demonstrated the importance of main
channels, tributaries, and connected off-channel waters that support important habitats year round and
underscored the dynamic nature of fish movements between these waters seasonally. Moreover, evidence
indicated that discrete spawning stocks for all species exist throughout the study area, such as the
spawning population of Arctic grayling in the Malamute Fork, as well as demonstrating the potential of
spawning aggregations that are partially composed of fish migrating from outside the study area.

Study 2: This study was designed to collect baseline information about the current status of aquatic
communities and habitat in lake systems along the proposed Ambler Road corridor. Four lakes (Birch Hill
Lake, Heart Mountain Lake, Sleeper Lake, and Nutuvuki Lake) along the proposed Ambler Road corridor
were sampled during the 2014 field season. Sampling was conducted July 7-13, 2014. Fish, water quality,
and bathymetric data were collected. Northern pike were captured in all 4 study lakes. Northern pike
ranged in size from 32 to 575 mm FL. One slimy sculpin (80 mm FL) was captured in Sleeper Lake; 1
burbot (35 mm TL), 3 lake trout (510-540 mm FL), and 1 ninespine stickleback (40 mm TL) were
captured in Nutuvuki Lake. Recorded water temperature did not exceed 21° C in any of the lakes.
Nutuvuki Lake and Sleeper Lake were clear with no color, Birch Hill Lake was ferric, and Heart
Mountain Lake was humic. Secchi readings for all lakes ranged from 1.75 to 4.75 m and total alkalinity
ranged from 11 to 130 mg CaCO3/L.

Study 3: This study used sonar techniques to enumerate the spawning abundance of sheefish Stenodus
leucichthys in the Kobuk River. Two DIDSON (Dual frequency ldentification Sonar) side-scanning
sonars were used from 15 September through 6 October 2014 to enumerate outmigrating sheefish from
their spawning grounds. All recorded images of sheefish migrating up- and downstream were counted for
every hour of every day in the sampling period. The final count of outmigrating sheefish was 8,511. The
spawning abundance was less than expected because high water and early ice flows made conditions such
that the sonars could not be positioned in a manner that allowed for full coverage of the river bottom. A
future sonar site was located that will allow for one sonar to be placed on each side of the river to ensure
complete coverage of the river profile.

Key words: Ambler Road Corridor, Koyokuk River, John River, Wild River, North Fork Koyukuk River, Birch
Hill Lake, Heart Mountain Lake, Sleeper Lake, Nutuvuki Lake, Kobuk River, Arctic grayling, burbot,
northern pike, humpback whitefish, broad whitefish, sheefish, sonar, radiotelemetry.



INTRODUCTION

In 2009, the state of Alaska began studying the feasibility of a potential road to the Ambler
Mining District located in the northwestern region of the state. The Alaska Department of
Transportation and Public Facilities (ADOT&PF) was tasked with the preliminary work to
identify, design, and potentially construct an access and transportation corridor that would
connect the Dalton Highway (Haul Road) to the mining district. When ADOT&PF evaluated
potential routes, there were initially eight corridors being considered; however, only one of those
routes, the Brooks East Corridor, was selected for field studies in preparation for the National
Environmental Policy Act (NEPA) process. The proposed corridor crosses several rivers
including the Koyukuk and Alatna rivers located on the eastern end of the corridor near
Bettles/Evansville and the Kobuk River on the western end of the corridor. In 2013, the Alaska
Industrial Development and Export Authority (AIDEA) contracted the Alaska Department of
Fish and Game (ADF&G) to conduct fisheries assessments in water bodies in and along the
proposed corridor. A portion of that work included systematic sampling of fish and fish habitat
within the Koyukuk, John, and Wild rivers and was conducted by the Division of Habitat
(Scannell 2015). AIDEA also contracted the Division of Sport Fish to conduct fisheries sampling
in rivers and lakes within the proposed corridor, and this report summarizes three separate
studies conducted during 2014. Additional contract work concerning anadromous fish surveys
throughout the corridor was conducted by ABR Inc. Environmental Research and Services
(Lemke et al. 2013). Other fisheries inventory or assessment studies in waters within the corridor
are extremely limited and outdated.

STUDY 1: FISH ASSEMBLAGES AND THEIR HABITAT
USAGE IN THE KOYUKUK RIVER DRAINAGE

INTRODUCTION

Study 1 was done in collaboration with the Division of Habitat and included several objectives; 4
objectives have already been reported on by Scannell (2015). These objectives were as follows:
1) identify fish species assemblages in water bodies along the corridor; 2) collect fish samples to
determine fish population characteristics and life history traits including length/age, age at
maturity, diet, and fecundity; 3) measure water chemistry (pH, conductivity, turbidity,
temperature); and 4) take invertebrate samples to qualitatively and quantitatively identify lower
trophic level productivity.

The remaining portions of Study 1 were directed at collecting information on the seasonal
habitats of resident fish species inhabiting the Upper Koyukuk River drainage using
radiotelemetry over a 14-month period. The study area included tributaries and mainstem
portions of the Koyukuk River, Middle and North Fork Koyukuk rivers, and the John River in
the vicinity of Bettles. To investigate seasonal habitats, an emphasis was placed on Arctic
grayling Thymallus arcticus because they were assumed to be the most widespread and prevalent
of all freshwater species, they can be readily sampled, and Arctic grayling commonly require a
wide range of habitat types. For example, an Arctic grayling may easily travel 70 km over the
course of a year by spawning in a small tundra stream during spring, feeding in a first-order
mountainous creek during summer, and overwintering in large rivers. Other migratory freshwater
species of interest included northern pike Esox lucius, burbot Lota lota, and whitefish species;
(sheefish Stenodus leucicthyes, broad whitefish Coregonus nasus and humpback whitefish



Coregonus pidschian). Prior to this study, information on resident fishes inhabiting the Upper
Koyukuk drainage was minimal because of its remote geography and relatively small
consumptive uses by sport, commercial, and subsistence fishers.

OBJECTIVES

1. Use radiotelemetry to document seasonal locations of mature-sized Arctic grayling (>330
mm fork length [FL]) captured in the mainstem Koyukuk River and its tributaries during
late summer/early fall 2014 with an emphasis on documenting overwintering and
spawning areas.

2. Use radiotelemetry to document seasonal locations of other fish species that may be
prevalent (northern pike, sheefish, burbot, or whitefish spp.) in the mainstem Koyukuk
River during 2014 (summer and fall) with an emphasis on documenting overwintering
and spawning areas.

METHODS
The generalized field schedule for 2014 consisted of the following:

1. June 9-12, preparing and testing equipment and methods near Bettles;

2. July 1-14, sampling the mainstem Koyukuk River including deployment of radio tags
in prevalent resident fishes;

3. July 29-Aug 10, deploying radio tags in Arctic grayling within Koyukuk River
tributaries; and

4. Aug 28-Sept 8, sampling of the mainstem Koyukuk River, which included
deployment of radio tags in resident fishes.

To facilitate sampling and the distribution of radio tags, the mainstem portions of major rivers
within the study area were divided into 9 study sections (each ~10 km in length), and distributed
across portions of the Koyukuk River, Middle and North Fork Koyukuk rivers, and the John
River (Figure 1). In general, the area included 170 river kilometers (rkm), and approximately
every other 10 km of river was sampled. This division of the sampling area helped to ensure that
a large geographic area was sampled, that the amount of area (i.e., a 10-km section) could be
reasonably sampled in a given day, and that all habitat types were encountered and sampled.

In the mainstem sections, a combination of boat electrofishing and baited hoop traps were used
to capture fish. In the tributary streams, a helicopter was used to access sampling locations for
Arctic grayling and hook-and-line gear was used to capture fish. During planning, aerial images
were used to locate 22 potential sampling locations across 16 tributary streams for the
deployment of radio tags in Arctic grayling during August (Figure 2). These candidate tributaries
were selected based on their proximity to the proposed road and to detect a broad range of
possible movements. Fish of mature size were targeted during sampling to help maximize
detection of probable spawning areas.

Standardized telemetry practices were employed. For all fish species, radio tags were surgically
implanted using Aqui-S 20E for anesthesia and following the basic surgical methods detailed by
Brown (2006) and Morris (2003). The transmitters used for this project were Lotek coded tags
with motion sensors. Radio tags had a 14-month operational life and operated on 4 frequencies
between 149.500 and 149.999 MHz with individual transmitters digitally coded for
identification.



\ )
A Wild L. .
\\ /) j} }/}j far Cr. ‘-F G&{'y

\\\ #
o Y f |
\w‘f / i TRt/
6f) Mifle (.! @:m Cr:
e g

“w%
C

[# 7S
fq;f

o Jnk\ 5‘\ :.“‘.
= oF .
'-.,? Wild &. ﬂ o .,i;- ),
L

. li
L Missouri Cr: "’dm Winnie Cr. Alder ,-
\\ Cx ' J <

>F.|’rm smee Or
\ ) ~

B \vf F uk R
i . Kﬂ‘_ﬁ'l‘
i Malamuire k

id
~ Fork M

- D
V\,jﬂmﬂ‘}\ H > I .._q'lL""er E

o~ KoY
L John R, C ‘HH\\ :\

G =T ™

T,

r \_‘ Jack Whire Cr:
i, o T B +*

- Bettles {-’F‘
C {

£ Y Jim K.
KE\) }[E Hawgzerah Cr. | A -~
b A ! ks
C‘:h_r\\x% . A .*_\}""-"'
1 | < n—;_”;"
Henshaw L>1 i o&b
»
o
o .
%

: 0 10 20 30 km
1 I | |

Figure 1.-Koyukuk River sampling area with mainstem sampling sections (A-H) highlighted.
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Figure 2.—Locations of tributaries sampled for Arctic grayling with a helicopter. Circles represent all
areas investigated or sampled, and numbers indicate the number of radio tags deployed into Arctic

grayling.



Tracking flights were conducted using a fixed-wing aircraft and a Lotek SRX 600 receiver with
an internal GPS that recorded time and location data. Over a 14-month period, surveys were
conducted to coincide with periods before and after major movements to spawning,
overwintering, and summer feeding areas. The aerial surveys extended from Allakaket to
Coldfoot, including all tributaries, the Wild River drainage and the lower ~100 km of the John
and North Fork Koyukuk rivers. The accuracy of locations was within a 0.5-km radius.

In 2014, aerial surveys were conducted on 25 September, 1 October, and 13 December. In 2015,
surveys were on 1 and 3 February, 30 March, 7 May, 20 May, 2 June, and 1 August. The
February flights were assumed to best represent the burbot spawning period, the June flight best
corresponded to the spawning periods for Arctic grayling and northern pike, and the October
flight best corresponded to potential spawning periods for sheefish, humpback whitefish, and
broad whitefish.

Seasonal distributions of fish were described and summarized by plotting coordinates of all
located fish deemed to be alive at the time of the survey onto a digitized map of the drainage
using the program ArcGIS. To help visualize geographic differences in seasonal habitat use, the
plotted locations by survey were color-coded by their original tagging area. For example, on a
given survey, the locations of all fish originally tagged in Florence Creek were represented by
green circles and fish tagged in Timber Creek were represented by blue circles. Each colored dot
only represented a fish judged to be alive at the time of the survey. Fish that did not survive the
initial tagging were removed from all maps, including the map depicting original tagging
locations.

Patterns in fish locations were then used to infer behavior and habitat use, and aggregations of
fish would identify potentially significant habitats such as spawning and overwintering. Because
sample sizes of surviving tags were relatively small for most species, a single dot could represent
an important spawning area, although with far less certainty than if 3 fish were in close
proximity (i.e., <3 km).

The fate of each fish (i.e., dead, alive, or not located) by survey was determined by examining
the movement history and data provided by the motion sensors. Reviewing the movement history
of each radiotagged fish was required because the motion sensor sometimes did not accurately
reflect the fate of a tagged fish during a given survey. The history of sensor recordings for each
fish was then examined to decipher when and if the fish had died, and its fate was corrected for
subsequent surveys. For example, a fish with an inactive signal for one or more surveys that later
made significant movements and emitted an active signal was considered alive for the inactive
period. Conversely, when a fish emitted an active signal intermittently, all the while exhibiting
no detectable movement throughout the tracking history, it was considered dead at the time when
the first of consecutive inactive signals occurred. By the end, all fish were classified as alive,
dead, or missing.

RESULTS AND DISCUSSION

A total of 237 fish were radiotagged during the July, August, and September sampling trips
(Table 1 and 2). Inferences on fish movements and seasonal habitats were based on the number
of surviving fish at each survey. The life expectancy of the radio tags was 14 months, but after
~12 there appeared to be an abnormally large decline in the number of fish located, suggesting
that the radio tags had ended their expected life prematurely. In general, annual survival rates of
radiotagged fish were within expected ranges (~30%-70%) for a given species.
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Table 1.—Number of fish radiotagged by water body and species in the Koyukuk River study area,
2014 .

Arctic Broad Humpback  Northern
Water body grayling  Burbot  Whitefish ~ Whitefish Pike Sheefish Total
60 Mile Creek 8 8
Florence Lake Creek 19 19
John River 1 6 4 3 8 3 25
Mainstem Koyukuk 36 35 8 1 82
(Upper)
Malamute Fork 18 18
Middle Fork Koyukuk 9 10
Michigan Creek
Missouri Creek 1 1
North Fork Koyukuk 12 6 16 1 35
Rock Creek 1 1
Timber Creek 12 12
Wild River 18 18
Wild River Mouth 2 2
Winnie Creek 1 1
Total 137 56 4 19 17 4 237

Table 2.-Mean length and range of fish radiotagged, by species, in the Koyukuk
River study area, 2014.

Mean length Length range

Species Number of fish (mm FL) (mm FL)
Arctic Grayling 137 348 293 — 447
Burbot 56 562 435 -930
Broad whitefish 4 524 483 — 537
Humpback

hi te‘;ish 19 407 315 - 465
Sheefish 4 597 556 — 625
Northern Pike 17 643 476 — 950




ARCTIC GRAYLING

Arctic grayling migrate seasonally. Their migrations vary in duration, occur within a river and
among rivers, and often involve homing to specific areas (Reed 1964; Tack 1980; Ridder 2000;
Buzby and Deegan 2000; Gryska 2006). During autumn, Arctic grayling tend to vacate
tributaries and upper portions of drainages because of the impending loss of habitat during
winter, when river discharge reaches annual lows and some streambeds go dry while others
freeze to the bottom. For winter, Arctic grayling seek out habitat that minimizes energy
expenditure (e.g., low-velocity water), has physio-chemically suitable water (e.g., adequate depth
and oxygen, and no frazzle ice), and provides cover from predators (e.g., overhead ice; Cunjak
1996). As winter ends, Arctic grayling begin their migrations to spawning areas, often located
nearby, just before and after breakup. After spawning, Arctic grayling redistribute to summer
feeding areas often located in the headwater tributaries. For approximately 2—4 months in the
summer and 6-8 months in the winter, Arctic grayling are relatively stationary as they occupy
their seasonal habitats (Fish 1998; Gryska 2006). The occupation of spawning areas is short term
(about 2 weeks) and a dynamic part of the migration from winter habitats to summer habitats.
This same generalized pattern of seasonal habitat use was observed in the Koyukuk study area
(Appendices A1-B8).

Most Arctic grayling tagged in tributaries began vacating their summer feeding areas during
September. Overwintering areas were mostly concentrated downstream of their respective
tributaries in main river channels. Migration distances to overwintering areas were varied, but
generally localized and relatively short (<30 km). Maximum distances recorded between tagging
and overwintering areas were ~90 km for fish tagged in Timber Creek, ~120 km for those in the
Malamute Fork Creek, and ~80 km for those tagged in Florence Creek. Upriver spawning
migrations had been initiated by the March 30 aerial survey, with peak spawning occurring near
the June 2 aerial survey. Spawning was widely distributed and strong fidelity to their initial
tagging location was observed during spawning and summer feeding the following year. This
fidelity suggested that populations are likely defined, and should be protected, at the scale of a
tributary, such as the Malamute Fork or Timber Creek.

Fish tagged in the mainstem portions of the Koyukuk, John, and North Fork Koyukuk rivers in
general showed small downstream movements to mainstem overwintering habitats. Upriver
migrations to spawning habitats had been initiated by the end of March and most moved into
tributaries for spawning and summer feeding. Interestingly, fish tagged upstream of the Wild
River tended to move into tributaries of the North Fork Koyukuk River, whereas fish tagged
downstream of the Wild River tended to migrate to the John River drainage. This tendency may
be in part attributed to the fact that most (~90%) of these fish were tagged in September and they
may have already vacated their tributary streams in route to fall or winter habitats.

For fish that remained in the mainstem Koyukuk River year round, their movements may be
explained by two possibilities. The first is that the mainstem Koyukuk River provided suitable
spawning, summer feeding, and overwintering habitat year round. The second may be that these
fish did not spawn the following spring due to being immature, lacked fitness for sufficient
gonadal development, or were affected by the transmitter.

As has been observed in other telemetry studies, there is always a small fraction (i.e., <10%) of a
population that are far ranging and possibly establishing new territories, as has been observed in
the Tanana Drainage (Gryska In prep). For example, one fish tagged in the lower Koyukuk River



was located near the Jim River the following year, and another fish that was tagged in the upper
Koyukuk River mainstem summered in Rock Creek the following year.

During deployment of radio tags, several candidate streams were identified for sampling
grayling, but either no Arctic grayling were observed or fish were of insufficient size for tagging
(Figure 2). For example, no Arctic grayling >330 mm FL were captured in upper Henshaw
Creek. Although many streams were not represented with radio tags, it is noted that based on
field observations and known life histories, most small first-order tributaries are likely to support
various life-history stages of Arctic grayling, at least seasonally.

This study demonstrated that all waters including first-order tributaries probably provide
seasonal habitats (rearing, spawning, and summer feeding) for discrete populations of Arctic
grayling. The mainstem portions of the Wild, John, North Fork, Middle Fork, and Koyukuk
rivers provide overwintering habitat that supports mixed spawning stocks, as well providing
migration corridors between all seasonal habitats year round.

BURBOT

The few telemetric studies on burbot in Alaska demonstrated that movements can be highly
variable and difficult to predict for a given river system. Evenson (1994) radiotagged 55 burbot
and found ranges of small burbot (<450 mm FL) to be less variable (<40 river km) compared to
larger fish (5-255 river km), with all fish most active during freeze-up and ice-out. In the
Kuskokwim River, burbot were tagged near Sleetmute during fall, and most of these fish made
large migrations between breakup and spawning. They started between Bethel and Aniak and
ended near McGrath, migrating up to ~800 km (Albert and Wuttig In prep).

The largest movements in this study were associated with spawning where a general upriver
migration was observed between late summer and mid-winter (Appendix C1-C8). It is believed
the survey on 2 February best represents probable spawning areas (Appendix C3). Burbot in the
John, North Fork Koyukuk, and Middle Fork Koyukuk rivers tended to remain in their respective
drainage for spawning, whereas burbot tagged in the mainstem Koyukuk River dispersed most
widely using all the major tributaries. The largest observed spawning movements were for fish
bound for the upper Wild River, a distance of ~ 120 km. This was a relatively modest distance
compared to spawning migrations observed on the Kuskokwim River.

This study demonstrated that spawning for burbot is widespread, potentially occurring outside of
the search area, and that moderately sized tributaries such as the Wild River can afford
significant spawning habitats. Any aggregations of two or more radiotagged burbot during the
February survey likely represented a significant spawning area. For example, the mouth of
Michigan Creek in the Wild River and the North Fork Koyukuk River downstream of Florence
Lake Creek were particularly notable.

From the spawning period to breakup, burbot appeared to slowly shift back downstream to their
original tagging areas, displaying a generalized pattern of fidelity to their summer feeding areas,
with several exceptions. For example, one burbot tagged in the lower Koyukuk river mainstem
during September migrated to Fish Creek the following summer, a distance of approximately 90
km. This particular fish was tagged on 1 September and may have already been en route to its
upriver spawning area, thereby demonstrating the potential of fish from areas well outside of the
study area moving in to spawn. The least amount of movements was observed during summer



between the June and August surveys when fluvial burbot are relatively sedentary (Evenson
1994, McPhail and Paragamian 2000).

SHEEFISH, HUMPBACK WHITEFISH, AND BROAD WHITEFISH

The life histories of sheefish, humpback whitefish, and broad whitefish in Alaska are similar in
that they spawn in rivers during fall (i.e., late September/early October), exhibit either localized
(<100 km) or extensive (>1,000 km) migrations to spawning areas, may seasonally utilize
brackish waters as juveniles or adults, and exhibit fidelity to spawning areas and summer feeding
areas (Alt 1979, Brown 2000, Brown 2006, Brown et al. 2007, Dupuis 2010, Morrow 1980, Scott
and Crossman 1973, Stuby 2012). All three species are known to share the same river reaches for
spawning, as has been observed in the Tanana and Chatanika rivers near Fairbanks (Andy
Gryska, Fisheries Biologist, Alaska Department of Fish and Game, Fairbanks, personal
communication).

In general, catches of sheefish, broad whitefish, and humpback whitefish while using boat
electrofishing were very low (Scannell 2015). Despite these small sample sizes, the telemetry
and catch data did indicate the existence of at least 3—4 possible spawning areas within the study
area; one for humpback whitefish in the lower North Fork Koyukuk River, one for broad
whitefish in the lower John River, and possibly a combined spawning area for all three species in
the mainstem Koyukuk River downstream of the John River (Appendices D1-D9). For all three
species, the aerial survey on October 1 was in closest proximity to peak spawning
(Appendix D2).

For humpback whitefish, the majority of radiotagged fish were captured in an unnamed,
connected slough opposite of Florence Creek (14 out of 17 total radiotagged fish). Of these,
nearly all surviving fish migrated only a short distance (i.e., <15 km) upstream by October 1,
remaining in the lower portions of the North Fork Koyukuk River for the year, and exhibiting
some measure of fidelity to this unnamed slough the following summer. One fish migrated a
considerable distance (>50 km) up the North Fork Koyukuk River by October 1, suggesting the
presence of an additional spawning area farther upstream. On October 1, the 2 remaining
humpback whitefish were below the mouth the John River in the vicinity of other sheefish and
broad whitefish, indicating another potentially significant spawning reach for all 3 species.

Only 3 humpback whitefish were tagged in the John River but all made notable spawning
migrations. Two made upriver migrations indicating potential spawning areas in the John River,
and the third moved to the suspected spawning area downstream of the John River to where 2
humpback whitefish from the Florence Creek area had migrated.

For broad whitefish, the telemetry and catch data indicated the existence of a small population of
broad whitefish that utilizes the lower John River for spawning, and downriver areas, such as the
Alatna River, Fish Creek or beyond, for overwintering and summer feeding. During early fall
(29 August—1 September), a total of 4 broad whitefish were radiotagged in the lower John River
where a notable cluster (i.e., >20 fish) was encountered (~5 km from its mouth). The absence of
broad whitefish during July and the presence of this cluster in fall, combined with the telemetry
data, strongly suggested that during August, broad whitefish migrated from outside the study
area to a spawning area located in the lower John River. Two broad whitefish survived to
overwintering and were observed in the lower Alatna River in late March. One of these survivors
appeared to have migrated to summer feeding areas downstream of Allakaket and eventually



outside of the search area. The other survivor was last seen in the lower Fish Creek just after ice-
out in mid-May.

Catch data indicated that sheefish are present in the study area during midsummer, including the
lower North Fork Koyukuk River, but probably in very low densities (Scannell 2015). Three
radiotagged sheefish were located in the loose aggregations of humpback and broad whitefish
downstream of the John River, strengthening the possibility of shared spawning area. By
February, only one fish was observed overwintering within the study area, and after breakup in
late May, 2 were observed in or near the mouth of Fish Creek. Sheefish are highly migratory, but
the limited evidence collected in this study indicated a relatively small and regional population,
unlike those in the Yukon River that migrate to brackish waters.

The juvenile least cisco Coregonus sardinella captured during July sampling using a beach seine
in the North Fork Koyukuk River provided strong evidence that spawning for this species
probably occurs in the lower portions (i.e., 30 km) of the river. Whitefish species are often found
spawning in the same river reach, such as has been observed in the Chatanika, Tanana, and
Yukon rivers. Thus, the spawning area utilized by the radiotagged humpback whitefish may also
be utilized by least cisco.

NORTHERN PIKE

Northern pike spawn in spring just after ice-out, typically in shallow waters with emergent
vegetation, which for river populations is found in connected sloughs and lakes, and typically
return to the same spawning area annually (Morrow 1980). Telemetric studies on riverine
northern pike show that movements can be highly variable and difficult to predict for a given
river system. In the Nowitna River, approximately half of the 70 radiotagged northern pike
migrated to the mainstem Yukon River to overwinter for ~6 months, whereas the other half
traveled up to ~160 km upstream to riffle-pool sections of the Nowitna River where higher
dissolved oxygen concentration were likely present (Scanlon In prep). The Nowitna study is in
contrast to the Chena River, where all radiotagged northern pike remained in the lower 37 km of
the river and displayed only small local movements (e.g., <5 km) from the spawning areas near
where they were tagged (Pearse 1994).

In the Koyukuk River, northern pike generally displayed only small localized movements,
similar to that of the Chena River (Appendices E1-E4). They tended to overwinter in the
mainstem Koyukuk River and returned to the same habitat (side channels and tributary mouths)
in which they were captured and tagged for spawning or summer feeding. In general, there is
very little interconnected off-channel habitat, such as large oxbow lakes, for northern pike to
utilize in spring for spawning and for summer feeding, which underscores the importance of
these few available habitats. Densities of northern pike in the study area were in general very
low.

CONCLUSION

Despite the limited sample sizes, the movements exhibited by all species demonstrated the
importance of main channels, tributaries, and connected off-channel waters that support
important habitats year round and underscored the dynamic nature of fish movements between
these waters seasonally. Moreover, evidence indicated that discrete spawning stocks for all
species exist throughout the study area, such as the spawning population of Arctic grayling in the
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Malamute Fork, as well as demonstrating the potential of spawning aggregations that are
partially composed of fish migrating from outside the study area.

STUDY 2: INVESTIGATIONS OF AQUATIC
COMMUNITIES AND HABITAT IN LAKE SYSTEMS

INTRODUCTION

This project was designed to collect baseline information about the current status of aquatic
communities and habitat in lake systems along the proposed Ambler Road corridor. For many
lakes in Interior Alaska, species and habitats have not been investigated, documented, or, in
some cases, sampled in over 50 years. Lakes and fish populations within this corridor may be
impacted by road construction, increased public use after construction, and future resource
development.

Fish information, water quality, and bathymetry data are needed to assist state and federal
agencies in developing management plans, assessing the impacts of current or proposed
development, issuing permits, and monitoring changes in aquatic systems over time. In addition
to documenting species and habitat, these sampling actives will help ADF&G Sport Fish
Division area managers identify new angling opportunities.

Fish Populations

Basic fish population information is needed to document native species present, their size and
age range, and their overall condition. This information is used by biologists and managers to
identify critical habitats, fish distributions, the current status of fish communities, and fish
populations that require further study. Length compositions are used in management models to
establish harvest guidelines. Age information is used to gauge the impacts of harvest over time
and to identify stocks that are particularly vulnerable to increased angling pressure. Basic fish
population information is also used to identify new angling opportunities and to respond to
public inquires.

Water Quality

Water quality data is needed to help biologists interpret fish sample results; identify the habitat
needs, usage, and limitations of fish species; monitor habitat changes over time; and plan more
detailed fishery or habitat research. Water quality information such as dissolved oxygen and
temperature is useful when evaluating fish species’ presence or absence and is used to establish
fish sampling protocol in future studies such as appropriate capture gear and sample locations.

Bathymetric Maps

Bathymetric maps are used to describe a lake’s physical characteristics. A bathymetric map is
used to calculate several measurements such as surface area, maximum length and width, mean
depth, maximum depth, shoreline length, shoreline development, and volume. Documentation of
the physical attributes of a lake can be used to monitor changes, such as lake succession and
water level, and to identify attributes (e.g., deep vs. shallow) that may limit fish presence or
habitat. Additionally, volumetric calculations from bathymetric data are often required before
permits for water resource use and extraction are issued.
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OBJECTIVES

Fish Populations

Objective 1:  Survey selected lakes to determine fish species present, characterize the size range
of the fish captured, and describe the overall appearance and condition of
captured fish.

Objective 2:  Determine the age of 2-5 fish from each specified length category for captured
game fish species >150 mm in length. Length categories will be increments of 50
or 100 mm depending on species. Game fish species include Arctic grayling,
burbot, lake trout, northern pike, and whitefish.

Water Quality

Objective 3:  Measure water clarity, temperature, dissolved oxygen, pH, total dissolved solids,
specific conductivity, and alkalinity.

Bathymetric Maps and Other Lake Characteristics

Objective 4:  Survey the lake bottom to obtain depth, longitude, and latitude data for producing
bathymetric maps.

Objective 5:  Describe the lake watershed and the immediate surroundings, such as tree/shrub
cover, and inlets and outlets.

Objective 6:  Photograph the lake and surrounding area from north and south locations and, if
flown into a lake, take aerial photographs of the lake and surrounding area.

METHODS

Four lakes (Birch Hill Lake, Heart Mountain Lake, Sleeper Lake, and Nutuvuki Lake) along the
proposed Ambler Road corridor were sampled during the 2014 field season (Table 3, Figure 3).
Sampling was conducted July 7-13, 2014. Fish, water quality, and bathymetric data were
collected.

Table 3.—Location and description of lake morphometrics for 2014 study lakes along the proposed
Ambler Road corridor.

Heart Mountain

Birch Hill Lake Lake Nutuvuki Lake Sleeper Lake
Lat (WGS 84) 66.92446 67.12128 66.989305 67.049155
Long (WGS 84) -151.418 -152.523 -154.723957 -153.522377
Elevation (m) 210 334 192 260
Surface area (ha) 28.6 79.6 1,535.5 36.9
Shoreline length (m) 2,776 8,186 23,895 3,004
Volume (m?®) 473,592 4,662,260 329,600,991 1,316,147
Maximum depth (m) 5.2 22.0 52.6 10.4
Mean depth (m) 1.8 3.8 9.2 2.4
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Figure 3.—Location of 2014 study lakes along the proposed Ambler Road corridor.
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Fish Populations

Fyke nets, tangle nets, and minnow traps were used to sample fish populations in each lake. The
amount of capture gear and duration of sampling was based on lake size and is summarized in
Table 4. Captured fish were measured to the nearest mm fork length (FL) or total length (TL),
depending on the species, and visually inspected for signs of parasites and disease.

Table 4.—Amount of capture gear and duration of sampling used to capture fish in 2014
study lakes along the proposed Ambler Road corridor.

Birch Hill Lake  Heart Mountain Lake  Nutuvuki Lake  Sleeper Lake

Nights 2 3 3 2
Fyke Nets 4 4 8 4
Tangle Nets 1 2 2 1
Minnow Traps 4 4 6 4

Water Quality

Water quality parameters were measured at two stations in each lake. Water color, Secchi
reading, and total alkalinity were recorded at one sample station in each lake; and specific
conductivity, pH, TDS, temperature, and dissolved oxygen were recorded at depth at two sample
stations in each lake.

Bathymetric Maps and Other Lake Characteristics

Study lakes were surveyed for bathymetry data and peripheral watershed features were
documented. Position and depth data for bathymetry mapping were collected with a Lowrance
HDS-5 sonar unit equipped with a GPS receiver. Data were collected by first following the
shoreline in a small skiff within 5 m of shore where adequate depth (>0.5 m) allows. After
surveying the shoreline the rest of the lake will be surveyed along multiple circular transects,
spaced equidistance apart paralleling the shoreline and decreasing in size until the middle of the
lake is reached. The number of transects will be determined by lake size and by the variability of
the lake bottom. Collected data will be used to generate lake maps using Arc Map 3D Spatial
Analyst.

The terrestrial surroundings (up to 5 m from shore) were documented. This included
documenting inlets and outlets and noting the general vegetation types present (e.g., sedge, shrub
willow, deciduous, coniferous).

A minimum of two photographs were taken at each lake, one from the south shore looking north
and one from the north shore looking south.

RESULTS AND DISCUSSION

Fish Populations

Northern pike were captured in all 4 study lakes. Northern pike ranged in size from 32 to 575
mm FL. One slimy sculpin (80 mm FL) was captured in Sleeper Lake and 1 burbot (35 mm TL),
3 lake trout (510-540 mm FL), and 1 ninespine stickleback (40 mm TL) were captured in
Nutuvuki Lake. All fish appeared to be in good condition and had no external signs of parasite or

14



disease. Basic summary statistics for fish captured in 2014 study lakes are represented in Table
5.

Water Quality

Recorded water temperature did not exceed 21° C in any of the lakes. Nutuvuki Lake and
Sleeper Lake were clear with no color, Birch Hill Lake was ferric, and Heart Mountain Lake was
humic. Secchi readings for all lakes ranged from 1.75 to 4.75 m and total alkalinity ranged from
11 to 130 mg CaCOa3/L. Values observed for these and other water quality parameters measured
during July 2014 sampling are summarized in Table 6.

Table 5.-Basic summary statistics for fish captured in 2014 study lakes along the proposed Ambler
Road corridor.

Birch Hill Heart Mountain NutuvuKi Sleeper
Northern pike Esox lucius
Mean length (mm) 364 120 114 58
Standard Error 21 28 40 2
Median 346 67 65 57
Mode - - 65 54
Minimum 340 51 38 32
Maximum 405 320 575 145
Count 3 10 13 43
Slimy sculpin Cottus cognatus
Mean length (mm) - - - 80
Standard Error - - - -
Median - - - 80
Mode - - - -
Minimum - - - 80
Maximum - - - 80
Count - - - 1
Burbot Lota lota
Mean length (mm) - - 35 -
Standard Error - - - -
Median - - 35 -
Mode - - - -
Minimum - - 35 -
Maximum - - 35 -
Count - - 1 -
Lake trout Salvelinus namaycush
Mean length (mm) - - 522 -
Standard Error - - 9 -
Median - - 515 -
Mode - - - -
Minimum - - 510 -
Maximum - - 540 -
Count - - 3 -
Ninespine stickleback Pungitius pungitius
Mean length (mm) - - 40 -
Standard Error - - - -
Median - - 40 -
Mode - - - -
Minimum - - 40 -
Maximum - - 40 -
Count - - 1 -
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Bathymetric Maps and Other Lake Characteristics

Lakes ranged in size from 28.6 to 1,535.5 ha, in maximum depth from 5.2 to 52.6 m, and in
elevation from 192 to 334 m. Lake morphometrics for 2014 study lakes are summarized in Table
3. Bathymetric maps generated from collected depth data are shown in Figures 4-7. Aerial and
ground photographs of the lakes are available at
http://www.adfg.alaska.gov/index.cfm?adfg=fishingSportStockingHatcheries.lakesdatabase.

Study lakes were surrounded by rolling hills with both coniferous and deciduous trees present;
coniferous trees were more abundant. Inlets and outlets were observed at three lakes: Birch Hill
Lake, Nutuvuki Lake, and Sleeper Lake. Birch Hill Lake had a small outlet at the north end that
flowed into the Koyukuk River. Nutuvuki Lake had an outlet at the south end that flowed into
the Kobuk River and multiple inlets at the north end. Sleeper Lake had one outlet that flowed
into Helpmejack Creek and the Alatna River, one small inlet located on the western shore, and
several small inlets that flowed from a lowland bog on the eastern shore. Heart Mountain Lake
did not appear to have inlets or outlets at the time of sampling.

Table 6.—Range of physical and chemical water quality parameters recorded in 2014 study lakes along
the proposed Ambler Road corridor. Data were recorded July 8-12, 2014.

Heart Mountain

Birch Hill Lake Lake Nutuvuki Lake  Sleeper Lake
water color ferric humic clear clear
Secchi reading (m) 1.75 2.75-4.13 3.88 4.75
total alkalinity (mg/L CaCO3) 11 62 29 130
specific conductivity (uS/cm) 35-40 157-295 84-89 307-612
pH 6.2-6.9 6.0-8.4 7.1-75 7.3-7.8
TDS (ppm) 0.023-0.026 0.100-0.189 0.053-0.059 0.199-0.398
temperature (°C) 15.5-20.4 3.3-20.7 4,7-18.8 5.2-17.8
dissolved oxygen (mg/L) ? 5.1-8.1 0.0-10.5 9.5-11.3 0.5-12.2
maximum depth sampled (m) 25 13 15 9.75

® Dissolved oxygen saturation exceeded 100% in some areas during July 2014 sampling. We do not typically see values greater
than 100% in Interior Alaska lakes; however, super saturation of oxygen in water can occur during photosynthesis or when
abrupt changes in temperature, salinity, or air pressure occur. These high readings may be a result of natural processes or due
to a faulty oxygen probe.
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Figure 4.-Bathymetric map for Birch Hill Lake, July 2014.
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STUDY 3: SPAWNING ABUNDANCE OF KOBUK RIVER
SHEEFISH

INTRODUCTION

Sheefish, or inconnu Stenodus leucichthys, are an extremely important resource in northwest
Alaska. Their importance stems from their extensive use as a subsistence food, their value as a
commercial resource, and their reputation as a trophy sport fish (Georgette and Loon 1990). The
Kobuk River sheefish population supports inriver subsistence and sport fisheries along with
winter subsistence and commercial fisheries that occur in Hotham Inlet and Selawik Lake
(Figure 8). Sheefish harvested in Hotham Inlet and Selawik Lake are a mixed stock composed of
the only 2 known spawning populations in the region, the Selawik and Kobuk river populations
(Alt 1987). The exploitation of these stocks is poorly understood due to incomplete estimates of
total annual harvest, unknown stock composition in the mixed stock winter fisheries, and
unknown total exploitable stock abundance.

An understanding of these basic elements is necessary to describe the population dynamics of
each stock and identify sustainable harvest levels. Because sheefish are iteroparous and known to
skip a year after spawning, estimates of spawning frequency are critical in determining whole
population estimates. Recent studies have led to a better understanding of spawning frequency
and timing, which may be coupled with a sonar assessment of spawning abundance to derive an
estimate of total stock abundance. If the spawning frequency strategies are sporadic and a total
stock abundance cannot be derived, then the counts of spawning abundance would provide a
reliable index of the stock’s status.

OBJECTIVE

The objective of this study was to use DIDSON sonar techniques to enumerate the abundance of
outmigrating mature sheefish near the village of Kobuk from 15 September through 15 October
2014,

METHODS

Two sonar units (DIDSON) were placed on the north side of the Kobuk River near the lower
boundary of the known spawning areas on an inclined gravel bar that stretches across the river to
the southside cut bank (Figure 8). This type of river profile is preferred to ensure ensonification
of the entire area where fish are migrating. Low frequency settings that allow for up to 40 m of
the area to be ensonified were used to maximize coverage of the river profile. One sonar was set
up to ensonify the first 30 m of the river and the other sonar was set up to ensonify the remainder
of the river. Images were recorded 24 h a day over the course of the outmigration, which was
approximately 30 days.
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All targets measuring <650 mm in total length (TL) were culled from the analysis because the
length composition of spawning sheefish in the Kobuk River indicated there are no mature
sheefish smaller than 650 mm TL (Savereide In prep).

A beach seine (200 ft long x 8 ft deep) was used to ensure all fish in the ensonified area were
actually sheefish.

Daily estimates of abundance were determined inseason by expanding the number of targets
counted for a portion of every hour. A census of spawning abundance was completed postseason
by counting the total number of targets over the entire outmigration.

RESULTS

A total of 8,511 mature sheefish were enumerated from 15 September to 5 October 2014

(Figure 9). Each sonar recorded all hours of each day within the sampling period. Early river ice
on the eve of 5 October forced the crew to remove the sonar units and demobilize camp.
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Figure 9.—Daily counts of outmigrating sheefish (a negative number indicates more fish went upstream
that day than downstream).

One beach seine haul near the sonar site was conducted each day over the first 10 days of
sampling and indicated that nearly all fish (>92%) recorded on the DIDSON images were
sheefish (Table 7).
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Table 7.—Total catch per daily seine haul.

Arctic
Date Sheefish  Grayling  Whitefish
15-Sep 6 1 1
16-Sep 12 1 1
17-Sep 21 1 0
18-Sep 24 1 0
19-Sep 25 0 1
20-Sep 18 0 2
21-Sep 16 1 0
22-Sep 15 2 1
23-Sep 19 0 0
24-Sep 24 0 0

DiscussION

Previous studies and local knowledge have established that sheefish in the Kobuk River tend to
reach spawning areas upstream of Kobuk village from mid-July to late August and leave those
same areas from late September to mid-October (Alt 1987, Taube and Wuttig 1998, Savereide In
prep). In addition, Savereide (In prep) has shown that anywhere from 18% to 49% of Kobuk
River sheefish exhibit sequential year spawning, including males and females. This evidence
suggests that deriving total stock abundance estimates of mature sheefish are unlikely when 51%
to 82% may skip spawn in any particular year. For these reasons, an annual enumeration of the
sheefish outmigration from their spawning grounds using sonar methodology would be necessary
to provide a reliable index of the total stock abundance.

Previous spawning abundance estimates based on mark-recapture techniques have ranged from
32,000 to 40,000 sheefish (Taube and Wauttig 1998). After enumerating 20 days of recorded
DIDSON images of outmigrating sheefish, the total count was only 8,511 sheefish, which is not
even half of what was expected. However, high water, early ice, and a thalweg that was deeper
than expected limited our ability to ensonify the majority of the river, especially the thalweg,
which, based on Selawik River sonar studies (R.F. Hander, Fish Biologist U.S.F.W.S.,
Fairbanks, personal communication), is known to be the preferred corridor of migrating sheefish.
Based on these circumstances it is likely more than half of the outmigration was not enumerated.

Despite the fact the entire outmigration corridor was not ensonified, the ability to obtain a
reliable count of the spawning abundance is possible. Based on the beach seine catches and the
length composition of mature sheefish, the majority of fish in the ensonified area are sheefish
and if not, they can easily be culled from the count. In addition, the project biologist and crew
surveyed another sonar location downstream where a DIDSON can be placed on each side of the
river to obtain full images of the river profile, including the thalweg. The gradient of the river
bottom in this area is more conducive to sonar techniques and will provide a more complete
enumeration of the entire outmigration.
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APPENDIX A:
LOCATIONS OF RADIOTAGGED ARCTIC GRAYLING
CAPTURED IN TRIBUTARIES WITHIN THE KOYUKUK
STUDY AREA
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Appendix Al.—Tagging locations for Arctic grayling sampled in tributaries within the Koyukuk study
area, 2014. Colors depict a general tagging area and the total number of surviving radiotagged fish are
labeled parenthetically in legend.
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Appendix A2.—Locations of radiotagged Arctic grayling on 25 September 2014 sampled in tributaries
within the Koyukuk study area. Colors depict original tagging areas and the number of surviving
radiotagged fish are labeled parenthetically in legend.
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Appendix A3.—Locations of radiotagged Arctic grayling on 1 February 2015 sampled in tributaries
within the Koyukuk study area. Colors depict original tagging areas and the number of surviving
radiotagged fish are labeled parenthetically in legend.
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Appendix Ad.-Locations of radiotagged Arctic grayling on 30 March 2015 sampled in tributaries
within the Koyukuk study area. Colors depict original tagging areas and the number of surviving
radiotagged fish are labeled parenthetically in legend.
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Appendix A5.—Locations of radiotagged Arctic grayling on 7 May 2015 sampled in tributaries within
the Koyukuk study area. Colors depict original tagging areas and the number of surviving radiotagged
fish are labeled parenthetically in legend.
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Appendix A6.—Locations of radiotagged Arctic grayling on
the Koyukuk study area. Colors depict original tagging areas
fish are labeled parenthetically in legend.
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Appendix A7.—Locations of radiotagged Arctic grayling on 2 June 2015 sampled in tributaries within
the Koyukuk study area. Colors depict original tagging areas and the number of surviving radiotagged
fish are labeled parenthetically in legend.
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Appendix A8.—Locations of radiotagged Arctic grayling

on 1 August 2015 sampled in tributaries

within the Koyukuk study area. Colors depict original tagging areas and the number of surviving

radiotagged fish are labeled parenthetically in legend.
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APPENDIX B:
LOCATIONS OF RADIOTAGGED ARCTIC GRAYLING
SAMPLED IN THE MAINSTEM REACHES AND
TRIBUTARIES WITHIN THE KOYUKUK STUDY AREA
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Appendix B1l.-Tagging locations for Arctic grayling sampled in mainstem reaches and tributaries
within the Koyukuk study area, 2014. Colors depict a general tagging area and the total number of
surviving radiotagged fish are labeled parenthetically in legend.
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Appendix B2.—-Locations of radiotagged Arctic grayling on 25 September 2014 sampled in mainstem
reaches and tributaries within the Koyukuk study area. Colors depict original tagging areas and the
number of surviving radiotagged fish are labeled parenthetically in legend.
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Appendix B3.-Locations of radiotagged Arctic grayling on 1 February 2015 sampled in mainstem
reaches and tributaries within the Koyukuk study area. Colors depict original tagging areas and the
number of surviving radiotagged fish are labeled parenthetically in legend.
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Appendix B4.—Locations of radiotagged Arctic grayling on 30 March 2015 sampled in mainstem
reaches and tributaries within the Koyukuk study area. Colors depict original tagging areas and the
number of surviving radiotagged fish are labeled parenthetically in legend.
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Appendix B5.-Locations of radiotagged Arctic grayling on 7 May 2015 sampled in mainstem reaches
and tributaries within the Koyukuk study area. Colors depict original tagging areas and the number of
surviving radiotagged fish are labeled parenthetically in legend.
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Appendix B6.—Locations of radiotagged Arctic grayling on 20 May 2015 sampled in mainstem
reaches and tributaries within the Koyukuk study area. Colors depict original tagging areas and the
number of surviving radiotagged fish are labeled parenthetically in legend.
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Appendix B7.—Locations of radiotagged Arctic grayling on 2 June 2015 sampled in mainstem reaches
and tributaries within the Koyukuk study area. Colors depict original tagging areas and the number of
surviving radiotagged fish are labeled parenthetically in legend.
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Appendix B8.—-Locations of radiotagged Arctic grayling on 1 August 2015 sampled in mainstem
reaches and tributaries within the Koyukuk study area. Colors depict original tagging areas and the
number of surviving radiotagged fish are labeled parenthetically in legend.
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APPENDIX C:
LOCATIONS OF RADIOTAGGED BURBOT SAMPLED IN
THE MAINSTEM REACHES WITHIN THE KOYUKUK
STUDY AREA
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Appendix C1.—Tagging locations for burbot sampled in mainstem reaches within the Koyukuk study
area, 2014. Colors depict a general tagging area and the total number of surviving radiotagged fish are
labeled parenthetically in legend.
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Appendix C2.—Locations of radiotagged burbot on 13 December 2014 sampled in mainstem reaches
within the Koyukuk study area. Colors depict original tagging areas and the number of surviving
radiotagged fish are labeled parenthetically in legend.
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Appendix C3.-Locations of radiotagged burbot on 1 and 3 February 2015 sampled in mainstem
reaches within the Koyukuk study area. Colors depict original tagging areas and the number of surviving
radiotagged fish are labeled parenthetically in legend.
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Appendix C4.-Locations of radiotagged burbot on 30 March 2015 sampled in mainstem reaches
within the Koyukuk study area. Colors depict original tagging areas and the number of surviving
radiotagged fish are labeled parenthetically in legend.
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Appendix C5.—Locations of radiotagged burbot on 7 May 2015 sampled in mainstem reaches within
the Koyukuk study area. Colors depict original tagging areas and the number of surviving radiotagged
fish are labeled parenthetically in legend.
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Appendix C6.—Locations of radiotagged burbot on 20 May 2015 sampled in mainstem reaches within
the Koyukuk study area. Colors depict original tagging areas and the number of surviving radiotagged
fish are labeled parenthetically in legend.
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Appendix C7.—Locations of radiotagged burbot on 2 June 2015 sampled in mainstem reaches within
the Koyukuk study area. Colors depict original tagging areas and the number of surviving radiotagged
fish are labeled parenthetically in legend.
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Appendix C8.—Locations of radiotagged burbot on 1 August 2015 sampled in mainstem reaches within
the Koyukuk study area. Colors depict original tagging areas and the number of surviving radiotagged
fish are labeled parenthetically in legend.
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APPENDIX D:
LOCATIONS OF RADIOTAGGED WHITEFISH SAMPLED
IN THE MAINSTEM REACHES WITHIN THE KOYUKUK
STUDY AREA
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Appendix D1.-Tagging locations of whitefishes sampled in mainstem reaches within the Koyukuk
study area, 2014. Colors depict a general tagging area and the total number of surviving radiotagged fish
are labeled parenthetically in legend.
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Appendix D2.—-Locations of radiotagged whitefishes on 1 October 2014 sampled in mainstem reaches
within the Koyukuk study area. Colors depict original tagging areas and the number of surviving

radiotagged fish are labeled parenthetically in legend.
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Appendix D3.-Locations of radiotagged whitefishes on 13 December 2014 sampled in mainstem
reaches within the Koyukuk study area. Colors depict original tagging areas and the number of surviving

radiotagged fish are labeled parenthetically in legend.
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Appendix D4.—Locations of radiotagged whitefishes on 1 February 2015 sampled in mainstem reaches
within the Koyukuk study area. Colors depict original tagging areas and the number of surviving

radiotagged fish are labeled parenthetically in legend.
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Appendix D5.—Locations of radiotagged whitefishes on 30 March 2015 sampled in mainstem reaches

within the Koyukuk study area. Colors depict original
radiotagged fish are labeled parenthetically in legend.
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Appendix D6.-Locations of radiotagged whitefishes on 7 May 2015 sampled in mainstem reaches
within the Koyukuk study area. Colors depict original tagging areas and the number of surviving

radiotagged fish are labeled parenthetically in legend.
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Appendix D7.—Locations of radiotagged whitefishes on 20 May 2015 sampled in mainstem reaches

within the Koyukuk study area. Colors depict orig
radiotagged fish are labeled parenthetically in legend.

inal tagging areas and the number of surviving
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Appendix D8.-Locations of radiotagged whitefishes on 2 June 2015 sampled in mainstem reaches
within the Koyukuk study area. Colors depict original tagging areas and the number of surviving
radiotagged fish are labeled parenthetically in legend.
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Appendix D9.-Locations of radiotagged whitefishes on 1 August 2015 sampled in mainstem reaches
within the Koyukuk study area. Colors depict original tagging areas and the number of surviving
radiotagged fish are labeled parenthetically in legend.
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APPENDIX E:
LOCATIONS OF RADIOTAGGED NORTHERN PIKE
SAMPLED IN THE MAINSTEM REACHES WITHIN THE
KOYUKUK STUDY AREA
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Appendix E1.-Tagging locations for northern pike sampled in mainstem reaches within the Koyukuk
study area, 2014. Colors depict a general tagging area and the total number of surviving radiotagged fish

are labeled parenthetically in legend.
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Appendix E2.—Locations of radiotagged northern pike during fall 2014 sampled in mainstem reaches
within the Koyukuk study area. Colors depict original tagging areas and the number of surviving

radiotagged fish are labeled parenthetically in legend.
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Appendix E3.—Locations of radiotagged northern pike on 1 February 2015 sampled in mainstem
reaches within the Koyukuk study area. Colors depict original tagging areas and the number of surviving

radiotagged fish are labeled parenthetically in legend.
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Appendix E4.-Locations of radiotagged northern pike on 2 June 2015 sampled in mainstem reaches
within the Koyukuk study area. Colors depict original tagging areas and the number of surviving

radiotagged fish are labeled parenthetically in legend.
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