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1.0 INTRODUCTION

The White River First Nation (WRFN) retained EDI Environmental Dynamics Inc. (Environmental
Dynamics) to conduct a training program in conjunction with a fish and fish habitat inventory and
assessment within their Traditional Territory.

In July and August 2001, crews made up of two students from WRFN and a biologist from
Environmental Dynamics conducted a fisheries inventory and assessment within the Smnag Creek
watershed.

The purpose of this project included:

e to conduct an inventory of Snag Creek Watershed, especially the lower reaches and map habitat
features, obstructions and assess chinook salmon utilization

e to provide the WRFN and fisheries managers with information that will be valuable in future
management, development and restoration/enhancement strategies in the Snag Creek watershed

e to help build community capacity for fisheries related projects within the WRFN Traditional Territory
and also to increase awareness and foster watershed stewardship within the WRFN

1.1 Study Area

Enger Creek was originally chosen for this inventory and assessment; however, upon further
investigation, it was determined that there was already a significant amount of previous assessment and
inventory work conducted on Enger Creek. After discussion with Fisheries and Oceans Canada, the
Yukon River Panel and the WRFN, it was decided to expand the project area to include the Canadian
portion of the Snag Creek watershed. It should be noted that although the Snag Creek watershed
includes Enger Creek, it was determined that Enger Creek would not be included in this study as
sufficient information already existed.

The headwaters of the Snag Creek watershed originate from the Nutzotin Mountains in Alaska and flow
northeast into the Yukon Territory (Figure 1). Snag Creek enters the White River approximately 40 kin
east of the community of Beaver Creek. The Snag Creek watershed encompasses the community of
Beaver Creek in southwest Yukon in the White River sub-basin. Major tributaries to Snag Creek within
the study area include: Beaver Creek, Enger Creek and Mirror Creek. Seven species of fish have been
previously documented in the Snag Creek watershed (FISS 2001; Table 1).

Environmental Dynamics Inc. Page 1 White River First Nation
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Table 1. Fish species previously documented in the Snag Creek watershed.

Stream Name | Watershed Code' Documented Fish Species | Scientific Name
(Common name)

Snag Creek 840-4984 lake chub Couesius plumbeus
Arctic grayling Thymallus arcticus
round whitefish Prosopium cylindraceum
slimy sculpin Cottus cognatus
northern pike Esox lucius

Beaver Creek | 840-4984-239 longnose sucker Catostomus catostomus
slimy sculpin Cottus cognatus
Arctic grayling Thymallus arcticus
round whitefish Prosopium cylindraceum

Enger Creek 840-4984-239-132 slimy sculpin Coftus cognatus
Arctic grayling Thymallus arcticus
Chinook salmon Oncorhynchus tshawyischa

Tributary to 840-4984-239-132- Arctic grayling Thymallus arcticus

Enger Creek AAT

Tributary to 840-4984-AA1 northern pike Esox lucius

Snag Creek lake chub Couesius plumbeus
slimy sculpin Cottus cognatus

Mirror Creek 840-4984-370 slimy sculpin Cottus cognatus
Arctic grayling Thymailus arcticus
lake chub Couesius plumbeus

Mirror Lake 840-4984-370-AAl Arctic grayling Thymallus arcticus

(Swan Lake — lake chub Couesius plumbeus

Local name)

Mirror Creek 840-4984-370-AA2 Arctic grayling Thymailus arcticus

Tributary #2 Lake chub Couesius plumbeus

Mirror Creek 840-4984-370-AA3 Arctic grayling Thymallus arcticus

Tributary #3 lake chub Couesius plumbeus
slimy sculpin Cottus cognatus

'Watershed Codes as listed in FISS (2001).

Adult chinook salmon were observed in Enger Creek in 1995 (FISS 2001) and WRFN elders have
indicated that salmon were observed in Enger Creek until the late 1950’s (Otto 1998). However, the
general feeling is that these salmon were strays that resulted from a very good chinook run in 1995. Otio
(1998) found no evidence of streamflow in Enger Creek throughout the winter months both at the Alaska
Highway crossing and at its confluence with Beaver Creek. This lack of flow during the winter would
preclude chinook successful egg incubation in this stream. Also several fish sampling attempts including
sampling in the summer of 1996 (von Finster 1996) have failed to capture any juvenile chinook in this

stream,

Environmental Dynamics Inc.
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2.0 METHODS

The methods section of this report is broken into the various components of the study.

2.1 Training

A main goal of this study was to train members of the WRFN in fish and fish habitat sampling techniques
and thus build capacity and interest for future fisheries projects within their Traditional Territory.

The project was conducted with a biologist from Environmental Dynamics who worked with two
members of the WRFN. This approach allowed for hands on training opportunities in all components of
the project. A fish collection permit (01-32) was acquired from Fisheries and Oceans Canada in
Whitehorse, YT.

Three members of the WRFN (David Johnny Jr., Douglas William Joe and Mike Nieman) participated in
the study. Robin Sharples and Patrick Tobler from Environmental Dynamics served as biologists for this
project.

2.2 Planning Stage

Prior to the conduct of fieldwork, existing data was collected using the FISS webpage (FISS, 2001), the
FISS maps located at Fisheries and Oceans Canada in Whitehorse, and information from Fisheries and
Oceans Canada stream flies.

Reach breaks were delineated for the lower reaches of Snag and Beaver Creeks using the 1:50,000 NTS
maps (photos were not available).

Sample sites were originally selected in areas lacking fish and fish habitat information. It soon became
evident that most areas without fish or fish habitat information were inaccessible with the transportation
methods outlined in the original proposal (truck and foot). After bringing this to the attention of the
Yukon River Panel and Fisheries and Oceans Canada (at a August 2, 2001 meeting), it was decided to
focus sampling efforts on locations that were easily assessable.

2.3 Fish and Fish Habitat Inventory

At each sample site, fish sampling and fish habitat data was collected. Fish sampling methods included
electrofishing (Smith-Root 12BPOW electrofisher), beach seining (5 by 1.5 m seine net with a 3 mm
mesh size), Gee-type minnow traps and angling (both spinner and fly). Due to the unavailability of
Yukon River salmon roe (the proper bait as outlined in Fisheries and Oceans Protocol for Baiting of G-
Type Minnow Traps for the Capture of Juvenile Chinook Salmon in the Yukon River Drainage Basin)
minnow traps were baited with an artificial bait (glo mallows). As such, minnow traps were often used as
a secondary method and were used in association with other sampling techniques.

Stream channel and fish habitat characteristics were collected on the Reconnaissance Inventory
Committee (RIC) of BC Site Cards to standards outlined in RIC (1999). These site cards are presented
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in Appendix B. In addition to the information collected on the site card, substrate compaction was
estimated for each site containing suitable spawning substrate.

2.4 Overview Flight

Although not originally planned as part of this inventory, the field crew had the opportunity to conduct an
overview flight of the lower portions of the Beaver and Snag Creek. This overview flight was conducted
on August 11, 2001 with a Bell 206 helicopter.

2.5 Open House

As one of the goals of this study was to create interest and stewardship within the WRFN, the project
team decided to hold an Open House to share the resuits of this study and allow community members to
provide additional information and voice any fisheries concerns. Posters were made by the project team
and placed throughout the community of Beaver Creek. The open house was held at the WRFN Land
Claims building on Tuesday, August 14, 2001 from 15:30 hrs to 17:00 hrs.

3.0 RESULTS

Fish were captured in every location that was sampled in the watershed, including large rivers, small
creeks, wetlands and one lake. No chinook salmon were captured or observed and Arctic grayling and
round whitefish were the only salmonid (members of the Family Salmonidae family, including salmon,
trout, char and whitefishes) species captured. Other species captured included slimy sculpin, lake chub,
longnose sucker, and burbot (Lota lofa).

3.1 Sample Site Summaries
The data for each site sampled is summarized in the following charts. Copies of the RIC standards site

cards as well as a key to the codes for these cards are presented in Appendix B. A map depicting
sampling locations is located in Appendix A.
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Watershed Code 840-4984

Reach 1

Survey Date July 16, 2001 and Aug 10 & 13, 2001 (fish sampling
only)

Average Channel Width (m) 65

Average Gradient (%) 1

Dominant/ Sub-Dominate Substrate Types | Gravels / Fines

Substrate Compaction (low/moderate/high) | Moderate

Flow stage (low/moderate/high) High (July 16) and Moderate (Aug 10 and 13)

Water Temperature ("C) 10 (July 16) and 11 (Aug 10)

Sampling Methods Used Electrofishing and beach seine

Fish Species Captured slimy sculpin, Arctic grayling, burbot, round
whitefish

FISH SUMMARY- Species Number Suspected Lifestage | Range of Lengths (mm)

Slimy sculpin 15 Adult 60-95

Slimy sculpin 47 Juvenile 25-50

Grayling 2 Adult 210-220

Grayiing 4 Juvenile 65-80

Burbot 1 Juvenile 160

Round whitefish 2 Juvenile 55-65

Site Description:

The lower reach of Snag Creek can be best described as a river that meanders through the valley flat
which is often confined to one main channel. As flow was mainly confined to one channel, rearing habitat
for juvenile salmonids (family which includes salmon, grayling and whitefishes) was mainly limited to the
stream margins where water velocities were slower and cover was present. Adult rearing habitat was
determined to be more prevalent as the main channel appeared to be quite deep.

The dominant bed material was gravel, which were some what compacted where measurable (along
stream margins). It should be noted that the water turbidity and depth and velocities prevented
observations of the spawning suitability in the middle of the channel; however, due to the abundance of
larger gravels along the margins it was assumed that suitable sized gravels for chinook spawning are
present.

This lower reach appeared to be deep and have suitable velocities that may allow for overwintering.

Environmmental Dynamics Ine. Page 6 White River First Nation
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Watershed Code 840-4984
Reach 2

Survey Date Aug 9, 2001
Average Channel Width (m) 25

Average Gradient (%) 1

Dominant/ Sub-Dominate Substrate Types Gravel / Fines

Substrate Compaction(low/moderate/high) Low

Flow stage (Jow/moderate/high) Moderate

Water Temperature ("C) 5

Sampling Methods Used Electrofishing and beach seine

Fish Species Captured slimy sculpin and lake chub

FISH SUMMARY- Species Number Suspected Lifestage | Range of Lengths (mm)
slimy sculpin 1 Adult 65

slimy sculpin 5 Juvenile 35-50

Iake chub 1 Juvenile 50

Site Description:

Spawning habitat for salmonids appeared to be very good in Reach 2 with lots of gravel and low
compaction. The rearing habitat appeared to be moderate with deep pools for large fish. Rearing habitat
was best suited for larger fish because water velocities were quite high, with few areas of refuge which
would be suitable for juvenile rearing. A large arch-culvert was located at the Alaska Highway crossing
which was well backwatered and as such velocities appear to be conducive to fish passage at the time of
survey. However, there was evidence of recent bank erosion in two locations immediately downstream
of the existing highway crossing (Photo 5). It appears that much of the erosion has occurred during high
flows, which is likely the result of the concentration of water through the culvert and the lack of
permanent vegetation on the banks downstream. In addition, 50 meters downstream of the crossing, the
stream is eroding the footings at the old Alaska Highway crossing location (Photo 6). The lip of the bank
will eventually fall into the creek if more erosion occurs. This material could be easily pulled back and
the base armored.

Environmental Dynamics Inc. Page 8 White River First Nation
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Py, |

b

. N/A )

atershed Code
Reach 1
Survey Date Aug 13, 2001
Average Channel Width (m) 1.9
Average Gradient (%) 0.5
Dominant/ Sub-Dominate Substrate Types | Fines and cobbles
Substrate Compaction (low/moderate/high) | N/A
Flow stage (low/moderate/high) Moderate
Water Temperature ("C) 10
Sampling Methods Used Electrofishing
Fish Species Captured Arctic grayling and slimy sculpin
FISH SUMMARY- Species Number Suspected Lifestage | Range of Lengths (mm)
slimy sculpin 6 Adults 55-95
Arctic Grayling 1 Juvenile 50

Site Description:

This drainage consisted of a small stream flowing through a wetland riparian. The substrate consisted of
95% fines and there were some areas of spread out flow. Rearing habitat was determined to be moderate
for juvenile fish as there was good quality cover dominated by small woody debris. Due to the small size
of the stream, it was thought that this stream may be used as a non-natal rearing/refuge area for smaller
fish, including juvenile grayling. Overwintering habitat appeared to be poor due to the small size of the
stream. No spawning habitat for salmonids was noted as gravels were absent.
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Watershed Code

840-4984

_239

Reach 1

Survey Date July 13, 2001 and Aug 8, 2001 (electrofishing only)
Average Channel Width (m) 37

Average Gradient 1%

Dominant/ Sub-Dominate Substrate Types Fines and Gravels

Substrate Compaction (low/moderate/high) Meoderate

Flow Stage (low/moderate/high) High (July 13) and Moderate (Aug 8)

Water Temperature ("C) 9

Sampling Methods Used Minnow traps and electrofishing

Fish Species Captured slimy sculpin and Arctic grayling

FISH SUMMARY- Species Number Suspected Lifestage | Range of Lengths (mm)
slimy sculpin 11 Juvenile 30-55

slimy sculpin 2 Adult 65-80

Aretic grayling 2 Fry 35-50

Arctic graying 1 Juvenile 100

Site Description:

This reach was characterized by quite turbulent flow in the main channel, and slower flow within side
channels (which were commonly associated with log-jams). The side channels and stream margins
provided the best opportunities for juvenile salmonid rearing. The deeper portions of main channel may
be suited to adult rearing; however, could not be effectively sampled with the methods used in this

inventory.

Spawning habitat was poor to fair, as there was a high component of fines mixed in with the gravels,

especially along stream margins and in side channels.

However, it was not possible to determine

spawning potential in the deeper mainstem due turbidity and water velocities.

Environmental Dynamics Inc.
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840-4984-239

Watershed Cde

Reach 2
Survey Date August 9, 2001
Average Channel Width (m) 70-100
Average Gradient (%) 1
Dominant/ Sub-Dominate Substrate Types Cobble / Gravel
Substrate Compaction (low/moderate/high) Low
Flow Stage (low/meoderate/high) Moderate
Water Temperature (°C) 10
Sampling Methods Used Electrofishing and Beach seine
Fish Species Captured slimy sculpin, Arctic grayling, round whitefish
FISH SUMMARY- Species Number Suspected Lifestage | Range of Lengths (mm)
slimy sculpin 3 Adult 60-65
slimy sculpin 5 Juvenile 50-55
Arctic grayling 8 Juvenile 55-185
round whitefish 5 Juvenile 50-60

Site Description:

This portion of Beaver Creek was unique in that it had an wide floodplain; however, most of the flow at
the time of survey was confined in one wetted channel (approx. 15-30 m in width). Within this 1.3 km
long floodplain, located directly above the bridge at the Alaska Highway, there is evidence of machinery
works where a berm was created on the west bank to ensure that the stream does not wash out the
bridge. In addition, there has been past logging adjacent to the floodplain of Beaver Creek. Ledergerber
(pers. comm. 2001) indicated that a sawmill used to be present upstream of this site.

The habitat in the main channel was limited by fast flows, few pools, and little cover associated with the
pools. This was evident in the sampling results as only slimy sculpin were captured by electrofishing and
5 sets of the seine net only produced one juvenile grayling. In contrast to the main channel, there was
one side channel present within this 1.3 km long site which provided much more suitable habitat. This
channel had slower water velocities, numerous pools and good quality cover. In this side channel, 5 sets
of the beach seine produced 5 round whitefish and 7 Arctic grayling. The low relative abundance of this
productive side channel habitat may be a factor limiting salmonid production within this site.

Spawning habitat for salmonids was present in the main channel as it had a high gravel component, which
was moderately compacted.
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o

Photo 12. Downstream View Beaver Cree, Reach 2.
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Photo 14. Downstream view of floodplain of Beaver Creek, Rea 7,
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N

hed Code

‘Stream
Waters

Reach

Survey Date Aug 11, 2001

Average Channel Width (m) 0.8

Average Gradient (%) 1.5

Dominant / Sub-Dominate Substrate Types Fines

Substrate Compaction (low/moderate/high) Low

Flow Stage (low/moderate/high) Moderate

Water Temperature ("C) 14

Sampling Methods Used Electrofishing and Minnow traps

Fish Species Captured Arctic grayling

FISH SUMMARY- Species Number Suspected Lifestage | Range of Lengths (mm)
Arctic grayling 7 Juvenile 75-90
Slimy Sculpin 1 Adult 95

Site Description:

This stream had no gravels or spawning habitat for salmonids. The rearing habitat was moderate for
juvenile fish because it had abundant cover in the form of instream vegetation, overhanging vegetation
and deep pools. Overwintering habitat appeared to be poor as it would likely freeze due to its small size
and flow levels. This stream is likely used as a juvenile rearing area for Beaver Creek grayling
populations. As there was no spawning habitat observed in this stream, it is apparent that the juvenile
grayling captured have migrated into the stream for rearing purposes.

Upstream of the site, the stream spreads out into a grassy marsh, which may be an impediment to
upstream fish migration. Several small ponds were observed upstream; fish presence was not determined
in these ponds.
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Watershed Code N/A
Reach 1
Survey Date August 11 and August 14, 2001
Average Channel Width (m) NA
Average Gradient (%) NA
Dominant / Sub-Dominate Substrate Types NA
Substrate Compaction (low/moderate/high) NA
TFlow Stage (low/moderate/high) Moderate
Water Temperature (°C) NA
Sampling Methods Used Minnow traps
Fish Species Captured Slimy sculpin, Arctic grayling and lake chub
FISH SUMMARY- Species Number Suspected Lifestage | Range of Lengths (mm)
Slimy sculpin 17 Adult 60-120
Arctic graying 1 Juvenile 140
lake chub 3 Juvenile 45-80
lake chub 30 Adult 90-140

Site Description:

This stream drains a large wetland along side the old Alaska Highway right-of-way. This drainage
actually flows down both sides of the old highway. Water is ponded and thus provides a refuge from the
fast flows in Snag Creek. This ponded rearing habitat appeared to be most suited to non-salmonids,
although one Arctic grayling was captured here.

No spawning or overwintering habitat was noted.
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Watershed Code N/A!

Reach A

Survey Date August 8§, 2001

Average Channel Width (m) 8.0

Average Gradient (%) 0.5

Dominant / Sub-Dominate Substrate Types Gravel / fines

Substrate Compaction (low/moderate/high) Low

Flow Stage (low/moderate/high) Moderate

Water Temperature ("C) 9

Sampling Methods Used Minnow traps and angling

Fish Species Captured Arctic grayling and slimy sculpin

FISH SUMMARY- Species Number Suspected Lifestage | Range of Lengths (mm)
Arctic grayling 1 Adult 380

slimy sculpin 1 Adult 60

Site Description

Spawning habitat in Mirror Creek was determined to be moderate for Arctic grayling as there were
patches of small gravels. This site appeared to be most suited for adult grayling as it was a deep, slow
moving stream with many adult grayling present. There was only a trace of cover present, which may
explain the apparent lack of juvenile fish using this habitat. Overwintering habitat appeared to be fair as
some deeper sections were present.

It became apparent when sampling this stream that it does not flow in the direction indicated on the NTS
maps. The NTS maps indicate that Mirror Creek flows southeast into Snag Creck; however, this stream
flows in a northwest direction and thus appears to flow into a completely different watershed.

! While Mirror Creek has a watershed code of 840-4984-370 in FiSS (2001) this watershed code is incorrect due to the
mapping error mentioned above.
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Stream Nam G e lirror Creek:
Watershed Code N/A®

Reach B

Survey Date August 7, 2001

Average Channel Width (m) 8.2

Average Gradient (%) 1

Dominant/ Sub-Dominate Substrate Types Gravel / Fines

Substrate Compaction (low/moderate/high) Low

Flow Stage (low/moderate/high) Moderate

Water Temperature ("C) 14

Sampling Methods Used Minnow traps and angling

Fish Species Captured Arctic grayling and slimy sculpin

FISH SUMMARY- Species Number Suspected Lifestage | Range of Lengths (mm)
Arctic grayling 4 Adult 230-360

slimy sculpin 7 Juvenile 50-80
Site Description:

Rearing habitat was characterized as good with cover dominated by deep pools. This site appeared to be
most suited for adult grayling as it was a deep, slow moving stream with little cover along the stream
margins. Spawning habitat was determined to be fair for Arctic grayling as some small gravels were
present. Overwintering habitat appeared to be fair as some deeper sections were present; however, it is
unlikely that adult grayling would overwinter in this stream due to its size.

It became apparent when surveying this stream that the stream does not flow in the direction indicated on
the NTS maps. The NTS maps indicate that Mirror Creek flows southeast into Snag Creek; however,
this stream flows in a northwest direction and thus appears to flow into a completely different watershed.

! While Mirror Creek has a watershed code of 840-4984-370 in FISS (2001) this watershed code is incorrect due to the
mapping error mentioned above.
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| atershed ode

N/A
Reach A
Survey Date August 11, 2001
Average Channel Width (m) 3.3
Average Gradient (%) 1
Dominant / Sub-Dominate Substrate Types Fines
Substrate Compaction (low/moderate/high) N/A
Flow Stage (low/moderate/high) Moederate
Water Temperature ("C) 11.5
Sampling Methods Used Electrofishing
Fish Species Captured slimy sculpin and lake chub
FISH SUMMARY- Species Number Suspected Lifestage | Range of Lengths (mm)
slimy sculpin 1 Adult 90
Iake chub 22 Adult 80-85
lake chub 8 Juvenile 25-60

Site Description:

This creek drains Swan Lake (alias) and flows west across the Alaska Highway at km 1949.60. This
small stream was deep (1.6 m average depth), slow moving and had a wetland riparian. As the sampling
results indicate, this stream provided good rearing habitat for non-salmonids such as lake chub. Although
the rearing habitat did not appear to be well suited to salmonids, FISS (2001) indicates that high densities
of Arctic grayling were captured in this stream in 1992. The apparent absence of grayling in 2001 in this
reach and upstream in Swan Lake could be due to a number of factors, including beaver activity and/or
displacement of spawning habitat during road construction activities. FISS (2001) referenced a 1992
study that indicated that widening of road in this area would displace some of the spawning and rearing
habitat. In addition, past and current beaver activity was observed in this stream. No spawning gravels
suitable for salmonid spawning were observed.

! While this stream has a watershed code of 840-4984-370-AA2 in FISS {2001) this watershed code is incorrect due to the
mapping error for Mirror Creek mentioned above.
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Watershed Code

Reach

Survey Date August 11 and August 14, 2001

Average Channel Width (m) Lake

Average Gradient (%) None

Dominant / Sub-Dominate Substrate Types None

Substrate Compaction (low/moderate/high) None

Flow Stage (low/moderate/high) N/A

Water Temperature ("C) N/A

Sampling Methods Used Minnow traps and Angling

Fish Species Captured lake chub

FISH SUMMARY- Species Number Suspected Lifestage | Range of Lengths (mm)
Iake chub 59 Adult 80-115
lake chub 33 Juvenile 30-75

Site Description:

This small lake lies adjacent to the Alaska Highway at km 1949. Numerous vascular plants throughout
this lake indicate that the lake is quite shallow. Angling was conducted using flies, spinners, and pike
spoons. No fish were captured or observed while angling; however, one minnow trap revealed the
presence of lake chub. The Chief of WRFN, David F. Johnny Sr. (pers. comm. 2001) mentioned that
people used to catch large grayling in this lake; however, since the latest upgrade of the Alaska Highway,
grayling have not been present. In his opinion, the culvert may have been installed too low which caused
the water levels in the lake to go down. It should be noted that it appears that the highway construction
also filled portions of the lake with riprap.

! While this drainage has a watershed code of 840-4984-370-AA1 in FISS (2001) this watershed code is incorrect due to the
mapping error for Mirror Creek mentioned above.
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| Watershed Code

Reach N/A
Survey Date July 12, 2001 and August 10, 2001 (Fish

sampling only)

Average Channel Width (m) 14.3

Average Gradient (%) 3.5

Dominant/ Sub-Dominate Substrate Types Gravels/Tines

Substrate Compaction (low/moderate/high) Low ‘

Flow Stage (low/moderate/high) Low

Water Temperature ("C) 20

Sampling Methods Used Electrofishing

Fish Species Captured Arctic grayling, longnose sucker, lake chub
FISH SUMMARY- Species Number Suspected Lifestage | Range of Lengths (mm)
Arctic grayling 1 Fry 45

lake chub 2 Fry 40-55

longnose sucker 3 Fry 23-35

longnose sucker 6 Juvenile 40-50

Site Description:

levels.

This backchannel is located at the end of the access road to the old village of Snag. A bridge used to
exist providing access across the channel; however, it no longer exists. It appears that this back channel
may actually be a high flow side channel of Snag Creek; however, this was not confirmed.

This channel provided some off channel rearing habitat for juvenile fish; however, was limited by low
water levels at time of survey. Many juvenile fish were observed and captured in this back channel likely
indicating the important of this type of habitat. This channel likely provides refuge habitat during high
flows in the White River and Snag Creek. Although gravels were present, spawning habitat was poor due
to fluctuating water levels. Overwintering habitat was also thought to be poor due to fluctuating water
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overwintering habitat in the upper watershed cannot be ruled out, it appears the most prominent
overwintering habitat is located in Snag Creek. Reach 1.

During the open house and during casual conversations with members of the WRFN, it became apparent
that they have a desire to find out more about chinook salmon within their Traditional Territory. While
the WRFN have been running a fish wheel at the mouth of the Donjek River for subsistence use, there is a
desire to find a location, which is closer to the community of Beaver Creek.

As no chinook salmon were captured in this study, it appears to support data from other studies which
have indicated that chinook do not use the Snag Creek watershed. However, it should be noted that
chinook use should not be ruled out, especially in the lower reach of Snag Creek. This study was the first
one to conduct sampling in the lower reach of Snmag Creek where overwintering habitat has been
identified.  This area of continuous flow may be the best site for egg incubation during chinook
incubation time in the winter months (Otto, 1998). While no chinook were captured here in this study,
there could be a number of reasons for it. These include that the chinook run in 2000 was very small (the
second lowest spawning escapement in the 1982 to 2000 period; Milligan pers. comm. 2001) and thus the
density of juveniles may be very low. In addition, as sampling occurred after spring freshet, it is possible
that juvenile chinook had migrated away from the study area prior to sampling.

More appropriate ways to prove or disprove chinook usage in Snag Creek may be to sample for adults at
the mouth of Snag Creek or sample for juveniles before freshet. As chinook use in the White River
system above the Donjek River is rather inconclusive, perhaps it may more appropriate to try to map out
chinook districution in the upper White River system.

This study also revealed that the Mirror Creek drainage is incorrectly depicted on the NTS maps. This
drainage is not part of the Snag Creek drainage, rather flows northwest likely into the Tanana River
system.

In terms of habitat restoration opportunities, erosion downstream of the Snag Creek/Alaska Highway
crossing should be addressed. Unstable banks, due to lack of vegetation has made this area very
susceptible to erosion.

Directly upstream of the Beaver Creek/Alaska Highway crossing it is likely that the combination of
upstream logging and activity associated with the construction of a berm to protect the bridge has altered
the floodplain. During the 2001 survey, there were no side channels present within the floodplain on the
west side of the wetted channel (the same side as the berm). Sampling efforts revealed that side channel
habitat is extremely important in this stream. Efforts should be explored into restoring or creating some
side channel habitat within this large floodplain; however, the methods available to conduct this may be
limited due to the bridge location and the associated risk of altering flow patterns in this area.

The apparent disappearance of Arctic grayling in Swan Lake and its outlet (Tributary #2) may require
additional study. There are a number of possible reasons for this including beaver activity and road
construction works. For instance, beaver activity downstream along with a winterkill event in the lake
may be one possible explanation. Other explanations include road construction works altering lake levels
and possibly even spawning habitat in this location. FISS (2001) reflects a 1992 study that mentioned
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Arctic grayling probably spawned in the gravel just below the culvert earlier in the spring; however, no
suitable spawning gravels were observed in this study. Data that may be useful for determining the
reasons for this apparent change in species composition include determining the presence of downstream
beaverdams and determining the overwintering capacity of Swan Lake.
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APPENDIX A — Project Map
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APPENDIX B- Field Site Cards

{codes for site cards follow datia)
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KEY TO SITE CARD CODES

T o mmam

Cade Mode ATV Al terrain vehicle
FWN Fixed wing plane B Boat

H Helicopler FP tioat Plane

V2 Two wheel drive HO Horse

V4 Four wheel drive o GCther

FT Foot NA Not appiicable

Res. Pool Depth {m) - Residual Poo! Depih
Definition: The difference between the maximum poo! depth and the outlet crest depth (the depth
of the water at the poot outiet just prior 1o entering the downstream riffle. aascade or stend

Wh Dp {m}) - Bankfuli Channei Depth

Definition: The depth of the channel at Bankfull flow measured at the outlet crest.

Gradient %

Stage - Stage of Stream Discharge

Total Cover Ranking

Cover Types, Amount and Location

1. Assign a code ranking.

Methad Type Coda
Ground Estimates GE
Clirametar c
Abney lype level AL
Map interpretation AP
Survaying equipment 5
Geographic Informalion Systems Gis
Other Q
Not specified NS
Code Definttion
L Low {0-30% of Bankiulll)
M Modemta (30-00% of Bankfulll)
H High fiow levels (>80% of Baniduli).
Code Definition
N Nono — Mo cover exdsls st the sile
T Trase — Covor exdsts over <% of thasile
M Modersto - Cover exisis over 5-20% of the sile
A Abundant - Cover exists over more than 20% of the site
Code Cover Type Bescription
Swo Smali Woody Any debris with a diameter < 10 om which pro-
Dalyris vites in-channal covar for fish.
LWD ‘Woody Woody matesiol, including oot wads, with a min.
Lm%ibris diameter >10cm and prr;%idmg in-channel cover
forfishe. LWD does not have to be attached er
embedded in the stream or barik to provide cover
but must ba within 1m of the water surface.
B Boulders Siream subsimte particles with a b-axis
>256mm. Provide cover when they creale a
water swrfare izyer, create
scoured out poals, and
u Undercut Barks Steambanks where ihe base is cut away by the
waler 2nd ovethangs pant of the stream.
DP Beap Pools A portion of stream wilh reduced current velocity
et low to moderate fiow, than the sur-
rounding area and uszble by fish for resting or
caver.
ov COverhanging Vegetation that projects over the sheam and is
Vegstation <1 m above the water surface.
w Instream Vegela- Vegetative materials within the welled channel
tion that provide cover,
Cods Befinition
N Nane - No caver of this type exists ot the site,
T Trece — A small amount of this cover type exisis 41 the sile,
8 Sub-dominzm - This cover lype socounts for a large amount of
cover at the site but is not the dominant type present.
b Pominant - This cover iype is the daminant type of cover ex-

izting at the site.




Record the code that describes the channet location {LOC) of the cover type.

Instream Vegetation Type

1MWD FNC - Functional Large Woody Debris

Dist - Distribution of LWD

LB SHP & RB SHP - Left and Right Bank Shape

Rip.Veg. - Riparian Vegetation

Stage - Riparian Vegetation Stage

Caode Befinition
P Primary Channel
S Secondary Channet
o Gff Chanmat
A Al Channels (for the field form only, FDIS will allow youto
chack of P, $and O.)
Coda Definition
v Vagcular plants
M Mosses
A Algaa
N Nene
Cotie Definition
N Hong
F Fesw {< 1 piece per bankfull. Widih).
A Abundant (> or = 1 piece por barkdull widih).
NA Not applicable
Code Definition
c Clumped
[ Even
Code Definifon Destription
u Undercut banks | Protude over the waler or “wetled channal”,
\Y Vertical Steep slopingivertical (45" -50°).
s Stoping Graduat or sialiow slope (<45°%),
(o} Overhanging Banks protrude over a non-watted portion of the
stream,
Code Description Code Description
N None D Daciduous forest
G Grass ] Mixed C & 0} forest
5 Shrub W Wotand
c Coniferous
forest
Code Deseription
INET gt:‘:lr.) Monvegetated or initial stage following disturhance {less than 5%
SHR Shndyherb siage, fess then 10% iree cover
PS ﬁg‘lﬁny iy ms_\géh yﬁﬁ gﬁ%ﬂpﬂm shrubs. The stendard 2ge is
YF ;&ms;ﬁm w s;; % nfz;gg? farest canopy is differentiated
Mr Mature forest with cancpy gups and a well-developed understory
NA When riparian vegetation is absent, grass or wetland {specify in comment

section).




pH

COND. - Caonductivity

FEATURES

WaTER QUALITY

TURB. - Tutbidity

Dy {cm)
Definition: The diameter of the bed material particle that is larger than 95% of the materials in the stream channel,

D

Code Dasetip- Code Description
ticn
BO Beaver EQF Fishway
dam
BG Crossing, E Enhancemont, genaral unspeci-
goneral fiad
B8R Bridge FD Ford
c Cascade F Faits (> 2m)
or chule
CN Canyon FLD Dewatering
cv Culvert GE Groundwater, fleld evidence
B Dam, HD Hydro dam
X LWD jam £S Landslide or bank sloughing
ECAC mr:r»g xw Wedge
ECAH Halchery vB Vetooity bamier
FSB Subsyr- TS Termination of survey
face flow
TRE Tritnstary:
Code Destription
T Hydrolab
T2 ¥Si
T3 Themmaomatzr, alochot
T4 Themmaomater, mencury
Rt Racording meter
T8 Themmister
[s] Other {specily type & commenis)
Gode. Description
P1 pH meter, low inic strength electrode
P2 pH meter, orlinary “drinking wates” electrods
P3 pH meter, reconding {over a tione period)
P4 Colourimedric (paper, indicalon
[#] Other {(specify lypa in comments)
Caode Dascription Coide Daoscription
81 Hydrolab 53 Recording metre
52 Y5i S4 Other metre
Code D&f::aip- Code Doscription
T Turbid L Eightly turbid
M Moderately § C Clear
turbid

Definition: D represents the size of the largest particle on the channe! bed that will be moved at channet forming
flow levels. (Refer to the Channel Assessment Procedure Field Guidebook, Forest Practices Code {1996), p.12).

Keorphology

Momhology Code Sub-code Bl Wateral LD

Rifffa-pool RP RPgwr gravel tunctioning

Riffie-poal RP RP-w cobble funclioning
Cascade.post | CP CPewl cobble present, minar function
Cascade-pool ce Py boulder ahsert

Step-poal 5P SPywr boadter prasent, minimal function
Step-pool SP 8Py bonsider absent

Step-pool 5P SP; bouddarhinck absent

Llargachannet | LG Sea <hitp:liwrens.eov gov hocaBlishiidsfinvent>




Disturbance Indicaiors

Code | Disturbance indicaler | Desesdption
Qrganic
O3 Beaver dam The channet had agoraded upstream and/or degraded downstream of a beaver dam. Do not inciude beaver dams ihat no
tenger influsnca flow or sediment trangparl.
Banks
81 Asandonsd channels Abandoned zndlor isalated back or side charmels thal show signs of calonization by riparian vegeatation and have accumulaled
some forast litler,
B2 Eroding barks Recently exposed bank material or lack of undercut associated with the bani.
83 Avuisions Similar to B1 aithough mainstem channels arg abandoned andfor isciated when the channet shifts ixtetally,
Lwo
D1 Small woody debris Abundant small-sized woody debris pieces (commenly logs with saw-cut ends and detached root wads and branches),
n2 o woody dabris The majority of LWD doas niot span tha channe] width as the crientation of individual LWD pieces shifts from perpendicular to
Lo paraiiel {relative to the channel benls).NOTE: circle D2 there is na LW in a channel where i would be expecied.
D3 Recently formed debris Typical of aggrading channzis (b can oocur indaegrading chonnais) in riffle-pont and cascade-poot momphologios.
jams
Marphology
Cc1 Extensive niffles or cas— Riffles and relatively shaliow pools or glides dominate the channel. In cascade-poal or step-pool m togias, exensive fiffles
cades faem ;‘emaced wilh extensive cam:adss.g Do not to confuse this wilh the extensive riffles or cascades that are created at high flow
vels.
cz2 Mintmal pool area Pools ane imited in frequestcy and extent and are often only associated with individual pisces of LWD.
Cc3 Elevated mid-channel bars Channe! bars have sggradaed f:ég‘ bar-tops at elevations equsi fo or higher than adjscent bank-tops. Typically, such bars have
latively steep d 5.
C4 Muliple channeis or braids Muitipta charnels develop as the channel aggrades and shifts from single thread (o mulliple channals.
cs Disturbed stonedines Steps associated with step-poal morphologies are disturbed (stone Enes are no longer intact and water flows around ndividug)
stones, rather then cascading over aclue? slone lines).
Sedimentation
51 Homogenesus bed texture The channe! bad and bars axhibit minimal sediment textural variability. (Sediment sorling is infiuenced by changes nlWD
chamcteristics — low variabifity means tha sediment iz all similarly sized, regardiess of actual taxture}.
52 Sediment Leng linear {2 oT s of fina texdured sediment (commanly coarse sarwd in cobble el bed streams) extend longitedi-
fengess naliy atong m:;gezs cimm'eelu;gﬁs ¢ o A J ongiuct
$3 Sediment wedges The channel develops extensive “wedgas™ of sediment. In exireme cases, the channel can be completely de-watered. Associ-
ated with chanmel bends, badrock culcrops, LWE jams, or lerge picces of LWD or root wads. plately
84 Extensive bars Areag of bar extend throughaut the entire channal reach and consist primarily of bed material with minimal flowing water during
I flows (the cuireme is a de-watered channel that may develop in association with individual sediment wedges?.
85 [E;gg;xsive:y scoured zonas The majority of bed and bar material is absent due to scouring fiows.
Pattern - Channel! pattern

e \/_\/\/\'/
Suwight (51) Sinsous (ST}
Trregulur, wandering (FR) Trocgular meanderiog (M)

Regular meanders {(ME) Torteous menngders {Fh)




islands

Bar Types

Coupling

Confinement

Cede Description

] None - no islends in channel

(o] Gmw-mweﬁmmiﬂm.wmngbﬁwmmmmmwa

3 mﬁa-iﬁmﬁwmm,wimwmwﬂmmwb

F quum:-no:mm,avmmmmmo%

s Split - islands overlap frequently or continunusty; usilly feo of three flow branches

AN Anastomising — continupusly averlapped islands, with muttipte flow branches

Code Description

N None

Side Sediment deposition iermitent along e sides of the stream.

Diag bid-sirowm sediment deposition tiagonally sligned to sirearn axis,

Mid Mid-stream degosition aligned paraliel o stream ads.

Span Sediment depositfon continuous along the sides of the stream.

Br Sediment deposition forms a number of small channals separated by bars.

Coda Descrption

De Decoupled - Sediment mobilized on the hifzlope by a landslide nomally would nat enter the stream chennel.

PC Partially coupled - A porlion of the sediment mobilized on the hilislope by a fandslide direclly enters the stream channel.

[He) Goupted - Sediment maobilized on the hillslope by landstide activity directly enters the stream channel.

Code Desetiption

ERe Entrenched channals are confined by Thadally arotad puiites or vallays or bedroch walls.

co Confined channels are pravented of restriciad from leteral migration by the valisy walls.

FC Em ?nﬁned channels ee restniciad from leieral migralion by the valiey walls, but are able 1o store sediments en a vailay flat (typically,
oC ;‘mm;{mf Ie are able o stom sediments on a valley flat {typically, 1 to 10 Wh wide) and can migrale Iaterally in all but a few
UN Uneonfined channels are not reskicted from laterat migration by the valley watts.

WA Confinement is not aiways appicable to every stream reach, such as a charme! flowing across a fan or cong onto a valley Hat.

PHOTODOCUMENTATION FOCAL LENGTH

Direction

Code Description Facal Length

wD wide <35 mm

sTD standard 35.50mm

TE lelephotofzoom >50mm

Code Definition Code Definition

3] Upstream X Across the stream

D Downstream BD Towards the stream bed

WILDLIFE - WILDLIFE OBSERVATIONS

Cade Bafinition Caode Befintion

REP Reptiles BIR Birds

AMP Amphibians i Atuatic inveriebiales
MAM Bammals




UTH Coordinates

Code Method Type
HAP IMap interprotetion
GIS Goographical Information System
AP Agzrial photo interpretation
GPY Geodeatic survey grade
GP2 Survay grade GPS
GP3 Recrestional grade GPS
GPU Uncomrecled GPS
o] Cther (spacify type in comments)
MEASUREMENT METHODS
Code Definition
GE Ground estimates
MS Meler slickt
AL Abney type level
AE Aerizl esiimale
T Malertape
RF Rangge finder
RFL L eser range findor
RFV Standard range finder
HC Hip-chain
sC Surveyor's chain
MAP Map interpretation
gl I Gaographical infermation Systam
G} Ofther
Bank Texture and Bed Material
Ciass Size (cm) Descrigtion
Fines (F} <02 Smatler than ladvbug size
Gravels (G} 0.2-06.4 Ladybug to tennis ball size,
Gobbles (C) 0.64-256 Tenniz ball to baskeibali size.
Bautdars {8) >256 Larger than a baskelball
Rock (R} »400.0 tnchudes bouiders and blocks larger than 4m, and bedrock.
Anthropogenic (A) Varishla includes riprap, dikes etc.
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