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ABSTRACT

On August 2, 1995, staff from the Alaska Department of Fish and Game, Habitat and Restoration Division,
conducted a preliminary fish habitat survey of selected eastern tributaries to the Copper River between the Chitina
and Klawasi rivers, a region of ongoing and proposed timber harvest programs. Recent heavy rains created high,
turbid waters in most tributaries. Heavy rains and sudden glacial lake discharge in the Tazlina River watershed
created a bankfull discharge in the Copper River mainstem. These conditions reduced overall survey efficiency.
Fish were collected with a backpack electrofisher at eight locations on six streams. Anadromous fish (rearing coho
salmon Oncoryhnchus kisutch) were collected at two locations (Klawasi River and Strelna Creek, a tributary of the
Kuskulana River). A rearing chinook salmon O. tshawytscha was tentatively identified on the lower Chetaslina
River, but was not collected. Resident fish were collected at a total of six locations: Dolly Varden Salvelinus
malma at five locations, round whitefish Prosopium cylindraceum and Arctic grayling Thymallus arcticus at one
location, and sculpin Cottus sp. at one location. Eleven potential anadromous fish habitats were identified by low-
level aerial observations. These habitats, as well as several of the ground-sampled locations, should be (re)surveyed
to determine actual anadromous and resident fish use.

INTRODUCTION

The Anadromous Fish Act (AS 16.05.870) and the Alaska Forest Resources and Practices Act
(FRPA, AS 41.17.010 - 41.17.950) mandate protection of anadromous fish habitat. Alaska
statutes (AS 16.05.840) also require maintenance of fish passage in all resident fish streams. To
ensure appropriate protection under these laws, anadromous and resident fish habitat must be
identified by the Alaska Department of Fish and Game (ADF&G) prior to resource development.
Because of Alaska’s vast size and lack of ready access, most of the state’s fish habitat has not
been thoroughly surveyed. Where the ADF&G has systematically surveyed fish habitat in
southcentral Alaskan watersheds, the department has doubled or tripled previously documented
numbers of anadromous fish water bodies (Wiedmer and Brna 1989, Sundberg 1992).

The ADF&G Habitat and Restoration Division (H&R Division) produces a catalog and atlas
(ADF&G 1994a, b) of all documented anadromous fish water bodies (AS 16.05.870(a)). H&R
Division reviews and authorizes all construction and development activities below the ordinary
high water of documented anadromous fish streams (AS 16.05.870(b-d)), reviews projects in
resident fish streams to ensure continued fish passage (AS 16.05.840), and provides fish and
wildlife comments and recommendations on timber harvest proposals (AS 41.17.098).

Prior to August 1995, H&R Division had conducted only one systematic fish habitat survey in
the Copper River basin. This August 1992 survey was confined to western tributaries of the
lower Copper River between the Tiekel River and Childs Glacier (Gilleland et al. 1992). The
1992 survey documented rearing coho salmon Oncoryhnchus kisutch in slow moving clearwater
tributaries, rearing sockeye salmon O. nerka in clear Copper River floodplain sloughs, and
rearing chinook salmon O. tshawytscha along the margins of the Copper River mainstem and in
the deltas of many small, fast-flowing tributaries. Rearing chinook salmon collected in tributary
deltas commonly were found in swift, turbid waters with cobble- to boulder-sized substrates and
no vegetative cover. Comparable habitats were thought to occur among eastern tributaries to the
Copper River between the Chitina River and Copper Center.

Most land between the Copper River and the Alaska-Canada border is within Wrangell-St. Elias
National Park. Immediately east of the Copper River, however, much land is privately held, with
the State of Alaska owning selected areas. This private and state land along the middle portion



of the Copper River, from the Chitina River in the south to Copper Center in the north, currently
supports both active and proposed timber harvest programs. FRPA-required Detailed Plans of
Operations submitted by private timber operators, and five-year timber harvest schedules
submitted by the state, describe proposals to harvest over 10,000 acres (4,000 ha) of timber and
to construct over 50 miles (80 km) of road each year in this area. To date, however, this area has
not received a thorough fish habitat survey. Coho, chinook, and sockeye salmon and steelhead
trout O. mykiss are known to use the middle Copper River as a migratory corridor (ADF&G
1994b). Use of the mainstem or its tributaries for rearing or spawning has been inadequately
investigated. This report describes an initial fish habitat reconnaissance of the area designed to
direct further systematic field work.

METHODS

On August 2, 1995, selected fish habitats were surveyed along eastern tributaries to the Copper
River from Strelna Creek in the south to the Klawasi River in the north. Prior to the survey,
permission to conduct ground-based sampling was requested and received from the major non-
state landowners. A Trans-Alaska Helicopters Bell 206B II Jet Ranger piloted by Dave Shepler
transported a two-person H&R Division crew (Michael Wiedmer and Mark Fink, Habitat
Biologists, Region II, Anchorage). Within the survey area, representative streams were aerially
observed at low altitudes between their mouths and the suspected upper-most reaches of
accessible anadromous fish habitats. At specific sites appearing to provide suitable anadromous
fish habitat and where landing sites were available, the survey crew landed and collected
representative samples of extant fish species and age-classes and recorded general fish habitat
characteristics.

Fish were collected with a Smith-Root Model 12 battery-powered backpack electrofisher
equipped with Programmable Output Waveforms. Output voltages and waveforms were selected
to maximize capture efficiency while minimizing risk of injury or death to the fish present. The
selected output voltages and waveforms varied from site to site based on aquatic parameters
influencing the fundamental performance of the electrofisher (e.g., conductivity and water depth)
and physical characteristics influencing capture efficiency (e.g., turbidity, velocity, and debris
concentration). Fish were identified to species and fork lengths (FL) measured to the nearest
millimeter. After identification, measurement, and a period of recuperation in slack water, fish
were released at their collection site.

Recorded fish habitat characteristics included water temperature, conductivity, clarity, and
velocity; channel width and depth (at both banks and at mid-channel); channel type (sensu
Rosgen 1994); and substrate composition. Fish and fish habitat data were recorded on Fish
Habitat Survey Forms (Figure 1). These forms were surplus from a previous survey and bear the
heading “CRESCENT RIVER FISH HABITAT SURVEY FORM." Channel diagrams
illustrating typical cross sections, bed and bank morphology, and riparian vegetation were
sketched on the data forms. Opportunistic wildlife observations were also noted. Ground and
aerial photographs were taken of each sample site using a 35 mm Nikon FM2 with a 35 to 135
mm Nikkor zoom lens and 200 ASA Kodacolor film. Sample sites were located on 1:63,360
United States Geological Survey (USGS) maps. The latitudes and longitudes of samples sites
were recorded to the nearest hundredth or thousandth of a minute using a Trimble TNL 2000
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Global Positioning System. Unique alphanumeric values were assigned to each sample site. All
sample site identifiers began with the letter “A” followed by a number representing the
sequential order in which the site was sampled (i.e., the first site sampled was A-1, the last site
sampled was A-8).

In addition to sites sampled on the ground, the survey crew identified other potential anadromous
fish habitats based on physical characteristics visible from the helicopter. These habitats were
also located on 1:63,360 USGS maps.

RESULTS

Heavy rains in late July raised water levels and increased turbidity in many eastern Copper River
tributaries. Additionally, a sudden breach in a glacial dam, which had impounded a lake in the
Tazlina Glacier system, created floodwaters in the Tazlina River and a bankfull discharge in the
mainstem Copper River downstream of the Tazlina River mouth. The bankfull discharge
eliminated helicopter landing sites along the Copper River mainstem (Appendix B2). The high
water and elevated turbidity decreased sampling efficiency throughout much of the survey area.

Eight sites on six streams were surveyed on the ground (Figure 2). Anadromous fish (rearing
coho salmon), were collected at two sites: at the Strelna Creek—Kuskulana River confluence
and in the mainstem of the Klawasi River, 1.25 aerial miles (2 km) upstream of the Copper River
(Table 1).

Table 1.-Fish species collected at survey stations with backpack electrofisher, August 2,
1995.

Fish species collected

Station Stream Coho Dolly Varden Round whitefish ~ Arctic grayling  sculpin
A-1 Strelna Ck. X
(mouth)
A-2  Strelna Ck. X
(upper)
A-3  Kuskulana R. X
trib.
A-4  MacDougall X
Ck.
A-5 Kotsina R. trib. X
A-6  Chetaslina R.
A-7  Dadina R. X X X
A-8 Klawasi R. X X

A salmonid, the size and appearance of an age-1. chinook salmon, was briefly observed in the
lower Chetaslina River, but was not captured due to high water velocity, extreme turbidity, and



Figure 2.-Fish habitat survey sample sites and potential anadromous fish habitats. Ground survey sample locations identified with
solid circles and alpha-numeric values. Potential anadromous fish habitats (determined by aerial observations) identified with solid
rectangles. Extent of aerial observations identified with arrows. Anadromous fish (rearing coho salmon) collected at A-1 and A-8 (rearing
chinook salmon suspected at A-6); resident fish only collected at other locations.
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in-water debris. Resident fish were collected at six sites. Resident Dolly Varden Salvelinus
malma were collected at five sites, sculpin (Cottus sp.; probably C. cognatus (slimy sculpin))
were collected at one site, and round whitefish Prosopium cylindraceum and Arctic grayling
Thymallus arcticus were collected at one site. Water temperatures ranged from 40° F (4° C) at
sample site A-3 (spring-fed tributary to the middle Kuskulana River) to 53° F (12° C) at sample
site A-8 (mainstem of the Klawasi River). Collected fish species counts and lengths, incidental
wildlife observations, and fish habitat characteristics are provided in Appendix A. Selected
photographs are presented in Appendix B.

At the mouth of Strelna Creek (sample site A-1), apparent age-0. (young-of-the-year) coho
salmon (each 53 mm FL) were collected in a clearwater off-channel pool at the extreme northern
edge of the Kuskulana floodplain (Appendix B3). The barren gravel surrounding most of the
pool suggests the site is flooded at regular intervals by the Kuskulana River. This sample site
was located approximately 6.0 river miles (9.6 km) upstream from the confluence of the
Kuskulana and Chitina rivers. No other available clear, slack water habitats were noted along the
Kuskulana mainstem downstream of site A-1 or upstream prior to sample site A-3.

The Upper Strelna Creek sample site (A-2) provided little slow water or off-channel habitat
typically used by rearing coho salmon. The current was fast and water slightly turbid (Appendix
B4). The substrate was composed primarily of cobbles and boulders. Dolly Varden only were
collected at this site.

Sample site A-3 was a small, mostly clearwater, spring-fed tributary to the middle Kuskulana
River. The site was located entirely within the floodplain of the mainstem; however, established
vegetation adjacent to the tributary suggests that frequent flooding of the site is infrequent. Only
resident Dolly Varden were collected. Brief sampling along the margin of the Kuskulana
mainstem produced no fish. This site was located immediately upstream of a 5.5 mile (8.8 km)
long steep-walled, narrow canyon. No off-channel habitat was observed through this portion of
the Kuskulana mainstem (Appendix B5).

Sample site A-4 was located on MacDougall Creek, immediately adjacent to the upper
Kuskulana River floodplain. The sample site was approximately 5.2 miles (8.4 km) downstream
from the Kuskulana Glacier, the origin of the river. MacDougall Creek provides a clean
gravel/cobble substrate, clear water, and adequate rearing habitat, but overwintering pool habitat
appears scarce (Appendix B6). Resident Dolly Varden only were collected at the site. A
relatively small moose Alces alces antler, apparently shed last winter, and fresh young-of-the-
year moose tracks were observed within the riparian zone. Riparian willows had also been
browsed, apparently by moose.

Sample site A-5 was located on a clearwater tributary to the Kotsina River approximately 4.0
miles (6.4 km) upstream of the confluence of the Kotsina and Copper rivers. The site was
located entirely within the floodplain of the mainstem; however, established vegetation adjacent
to the tributary suggested that major flooding of the site is infrequent (Appendix B7). The site
provides a clean gravel/cobble substrate, clear water, and adequate rearing habitat. One large,
deep pool was identified in the tributary. While no anadromous fish were observed, the tributary
did support a large population of robust Dolly Varden (high girth-to-length ratio). Older bear
scat, not identified to species, was observed on the gravel bar separating the tributary and



mainstem. Little or no other off-channel habitats were observed along the Kotsina River from
site A-5 to a point approximately 9.0 miles (14.4 km) upstream. This portion of the Kotsina
River flows through a steep-walled, narrow canyon.

Sample site A-6 was located on a side channel and on the mainstem of the Chetaslina River
approximately 0.5 miles (0.8 km) upstream its confluence with the Copper River. Water levels,
turbidity, and velocities were high. The stream substrate was composed primarily of cobbles and
boulders (Appendix B8). A small salmonid, tentatively identified as a rearing chinook salmon,
was briefly stunned and visible at close range on the water surface but was not collected for
positive identification. Perhaps due to difficult fish collecting conditions, no other fish were
collected. A large bull bison Bison bison remained, undisplaced by helicopter overflights, in the
riparian zone a short distance from the landing site throughout the duration of the sampling
*session.

Sample site A-7 was located on the Dadina River approximately 5.0 river miles (8.0 km)
upstream of its confluence with the Copper River. The area sampled included the Dadina
mainstem and side channels and the mouth of a clearwater tributary (Appendix B9). In the
mainstem of the Dadina, water velocities were fast and water turbid. The tributary provided
slow, deep, and clear water. One Arctic grayling and one Dolly Varden were collected within the
tributary. Two round whitefish and one Dolly Varden were collected at the interface between the
tributary’s clear water and the mainstem’s turbid water. Brown bear Ursus arctos, bison, mink
Mustela vision, and red squirrel Tamiasciurus hudsonicus tracks were all observed within the
Dadina River floodplain.

Sample site A-8 was located on the mainstem of the Klawasi River approximately 1.5 river miles
(2.4 km) upstream of its confluence with the Copper River. Water velocities were moderate,
water clarity was good but humic-stained, substrate was composed primarily of clean gravel and
cobble, and bank vegetative and instream cover were fair to good (Appendix B10). Deep
overwintering pools were identified within the sampled area. Two age-1. coho salmon (juveniles
having overwintered in freshwater as free-swimming fish, each 68 mm FL) and four sculpin
(slimy?) were collected. The rearing coho salmon were collected along the river banks beneath
overhanging vegetation and within instream woody debris; sculpins were collected from
substrate interstitial spaces across the entire channel width.

In addition to the eight sites sampled on the ground, the survey crew also identified, based on
aerial observations, eleven potential anadromous fish habitats. These sites appeared accessible to
fish from known anadromous fish waters. Their physical characteristics appeared comparable to
other locations along the Copper River where anadromous fish have been documented. Four of
the eleven sites were clearwater side sloughs adjacent to the mainstem of the Copper and Chitina
rivers. Two sites were on larger rivers (Nadina and Cheshnina) where lack of time and/or lack of
landing sites prevented ground sampling. Five sites were located on smaller tributaries where
deltas or lower reaches of each stream may provide anadromous (primarily chinook salmon
rearing) fish habitat.

While not a focus of this survey, we also noted a particularly high concentration of mature and
immature bald eagles Haliaeetus leucocephalus along the steep bluffs above the eastern bank of
the Copper River north of the Kotsina River (Figure 2). This concentration of approximately 20



birds (approximately 3.3 birds/mile (2.1 birds/km)) extended along the eastern bluffs from 4.0
miles upstream of the Kotsina River mouth to 3.5 miles downstream of the mouth of the Tonsina
River. The highest density of eagles was in the downstream third of this range. One active nest
was observed on the south bank of Kuslina Creek at its confluence with the Copper River (Figure
2).

DISCUSSION

Three salmon species: coho, chinook, and sockeye; and one anadromous trout: steelhead
(Oncoryhnchus mykiss); are known to migrate through the Copper River past the survey area.
The major eastern tributaries to the Copper River within the survey area: the Kuskulana,
Kotsina, Cheshnina, Chetaslina, Dadina, and Nadina; do not appear to provide extensive reaches
of typical spawning or rearing habitat for these anadromous fish. All are turbid (at least
seasonally), have relatively steep gradients, exhibit high bedload movement, flow most of their
lengths through confined to very confined valleys or canyons, and provide little off-channel,
slow, clearwater habitats. Note however that this survey was conducted in early August after
extensive rains. Turbidity in some rivers may decrease considerably in fall as temperatures
decline and runoff decreases'.

In southcentral Alaska, H&R Division surveys have demonstrated that coho salmon tend to
spawn in smaller streams accessible to typical rearing habitats. Common coho salmon rearing
habitats are dominated by slow to moderate water velocities, clear or humic-stained waters,
extensive pool habitats, and available riparian or aquatic cover. Within the region discussed in
this report, these habitats were few in number, small in size, and widely scattered. While rearing
coho salmon were found at two locations within the survey area, their distribution is probably
restricted and populations are probably limited. As no other typical rearing coho salmon habitat
was observed near Strelna Creek, and as the fish collected were young-of-the-year, it is probable
that coho salmon spawn in Strelna Creek. The current survey did not establish the upper limit of
coho salmon distribution in Strelna Creek. As much of Strelna Creek between sites A-1 and A-2
is accessible by the McCarthy Road or the side road that parallels the creek north of the
McCarthy Road, this stream can be efficiently sampled via road vehicle.

H&R Division’s August 1992 Lower Copper River survey documented rearing sockeye salmon
in clearwater side sloughs of the Copper River mainstem. Only one comparable site, A-5, a
Kotsina River tributary, was sampled during the present survey. No sockeye salmon were
observed at A-5, but the size of the side slough was limited, the site was relatively isolated, and
the habitat was populated by a dense concentration of Dolly Varden ranging in size from 50 mm
FL to 210 mm FL. Many of the Dolly Varden present at the site were large enough to effectively
prey upon juvenile sockeye salmon. Other clearwater side sloughs along both the Chitina and
Copper rivers were identified from the air but were not sampled. These sites should be surveyed
to determine their use by anadromous fish.

During the August 1992 survey, rearing chinook salmon were collected from quiet, less turbid
niches along the margins of the Copper River mainstem and from cobble- and boulder-strewn

' The author has observed that by early November, turbidity levels in the Copper and Chitina rivers visibly decline; however, the turbidity
level of the Kotsina River remains high.



deltas of snow- and glacier-fed tributaries. Because of the bankfull discharge in the Copper
River during the 1995 survey, comparable habitats along the Copper River mainstem where not
accessible and were not sampled. Aerial observations indicated that comparable habitats were
present along the mainstem and should be surveyed to determine their use by anadromous fish.
A rearing chinook salmon was believed to have been briefly observed near the mouth of the
Chetaslina River, but was not collected nor positively identified. The Lower Chetaslina River
does provide habitat similar to sites along the Lower Copper River where rearing chinook salmon
were observed. This site, and sites along the lower reaches of nearby rivers (e.g., Cheshnina,
Dadina, Nadina), should be (re)surveyed when conditions allow.

Steelhead are known to use the Copper River as a migratory corridor between marine waters and
clearwater tributaries such as the Gulkana River. Rearing or resident steelhead/rainbow trout are
thought to generally avoid chronically turbid water. Steelhead/rainbow trout tend to spawn in
clear water with moderately fast current (ADF&G 1986). H&R Division surveys in Southcentral
Alaska suggest that rearing steelhead/rainbow trout occur in clearwater or slightly turbid streams
larger and faster than those used by rearing coho salmon. Such habitats were rare within the
surveyed area.

H&R Division fish habitat surveys in southcentral Alaska have demonstrated that Dolly Varden
are the most widely distributed salmonid and are often found in what initially appears to be
marginal habitat. In the current study, Dolly Varden were found in four of six streams sampled.
While Dolly Varden appear to prefer less turbid waters, they will utilize turbid water as cover,
particularly along the interface between clear and turbid water areas. Results from this study, as
well as other H&R Division surveys, suggest that resident Dolly Varden utilize the majority of
clear to slightly turbid waters over a wide range of velocities and gradients. Where natural step
pools occur, Dolly Varden may use channels with gradients in excess of 20 percent. In
southcentral Alaska, available information indicates that the most frequent immediate impact of
timber harvest activities on fish are blockages of Dolly Varden movements through improperly
installed logging road culverts, particularly where channel gradients exceed 1 percent.

ACKNOWLEDGMENTS

I thank Mark Fink, H&R Division, ADF&G, for joining me in the field and for reviewing drafts
of this report. Steve Albert, H&R Division, initiated the project and arranged logistics. Celia
Rozen and Don McKay, both of H&R Division, provided thoughtful reviews of this report.
Gwyn Alexander, Sport Fish Division, ADF&G, provided extensive publication expertise. I also
thank Ahtna, Incorporated and Chitina Native Village, Incorporated; the major private
landowners in the survey area for the opportunity to conduct ground surveys. I extend particular
thanks to Russ Galipeau and the staff of Wrangell-St. Elias National Park, whose support
allowed us to conduct this survey.

LITERATURE CITED

ADF&G (Alaska Department of Fish and Game). 1986. Alaska Habitat Management Guide; Life histories and
habitat requirements of fish and wildlife. Alaska Department of Fish and Game, Division of Habitat, Juneau.



LITERATURE CITED (Continued)

ADF&G (Alaska Department of Fish and Game). 1994a. Catalog of Waters important for spawning, rearing or
migration of anadromous fishes. Alaska Department of Fish and Game, Habitat and Restoration Division,
Juneau.

ADF&G (Alaska Department of Fish and Game). 1994b. Atlas to the catalog waters important for spawning,
rearing or migration of anadromous fishes. Alaska Department of Fish and Game, Habitat and Restoration
Division, Juneau.

Gilleland, C., D. Gnath, and M. Wiedmer. 1992. Fish habitat survey of proposed Copper River Highway corridors;
Copper River (Million Dollar Bridge to Tiekel River), Tasnuna River Drainage, Tiekel Drainage. Alaska
Department of Fish and Game, Habitat and Restoration Division, Anchorage.

Rosgen, D. L. 1994. A classification of natural rivers. Catena 22:169-199.

Sundberg, K. A. 1992. Anadromous fish habitat survey of the Patton Bay/Beach River timber harvest area,
Montague Island. Alaska Department of Fish and Game, Habitat Division, Anchorage.

Wiedmer, M. and P. J. Bmma. 1989. Documenting the freshwater distribution of anadromous fishes in Alaska and its
implications for freshwater habitat protection. Pages 28-29 in Proceedings of the Third Annual Meeting of the
Alaska Association of Environmental Professionals, Anchorage.

10



APPENDIX A. FISH HABITAT SURVEY FORMS

11



4!

Appendix Al.-Sample Site A-1 Fish Habitat Survey Form.

CRESCENT RIVER FISH HABITAT SURVEY FORM Rev. 8/20/9%

STATION NO: :‘k k DATE: 5[ Z%; me:. 200

oestrvens: AN W& TEAM@
GPS COORDINATES: tet, _é, 29 0~

STREAM NO:

WEATHER: SIAPARY SIAGE: PRECIP:
CLEAR $ TODAY
PRT. CLDY. WEDIUM YESTERDAY
' Low THIS WEEK
TEMP: AR WATER 430 ]:— STREAM GRADIENT: %
WATER CLARITY:  SUBSTRATE COMPOSITION (%): STREAM DIMENSIONS (t):
CLEAR . MUD ég WIDTH
STANED SAND _Z{ . DEPTH, LEFT BANK
_ﬁm GRAVEL _l_\__/ DEPTH, RIGHT BANK
MUDGY COBBLE o DEPTH, MID-CHANNEL
MURKY BLOR/B-ROCK

VELOCITY: Slow  Medium
100% fps 0-1 1.3

o
l/»u SUANA- FL0up pogn

Roue 1 FZAM¢$Z$ z1 ﬂau..jj, FRAMES
ROLL NO. J_L FRAME NOS. I /-3

Long. [éﬁ ,Qﬂ,lﬂz L

i
' l
|
\

|

CIRCLE DOMINANT CHANNEL TYPE:

FTOOD FROHY ARRA — o = =

BANKIULL FEAQE

a ]
1 e B L[| VYV as AUL TNA~ & ¢ I ...
..
2 - .‘ 3 s o ad S
— &
3 ﬁ
—
‘ .....
] e
8 [HReAl be o o B Y ———— G PR, e -
Iy | 'J } b E BT e Hny gy
'YRHY 14-22 22 N/A >13 312 <4 <14
Im kit "2 e <1.1 1118 ne A "2
w/0 <12 "2 1 40 <40 «“2 "2 2
[ 3= | 05-038 | w1 <54 <008 < [E7) -

FISH SAMPLING GEAR: K ol

CONDUCTIVITY: s SET
4‘_; 5 min
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Appendix A2.-Sample Site A-2 Fish Habitat Survey Form.

CRESCENT RIVER FISH HABITAT SURVEY FORM Rev. 6/20/96
STATION NO: A - oae:__ R z 2 "ﬁ < e {200
~
osservers: ML My TEAM: A B STREAM NO:
e L 55 b :
GPS COORDINATES: Lat. C SZ2055 1oy Ql.
WEATHER: STREAM STAGE: PRECIP:
o) O
PRT. CLOY. MEGIUM YESTERDAY
(”éwuov . Low THIS WEEK
APy 0
TEMP: AR WATER fkﬂ £ sreamomaomin_ & %
WATER CLARITY:  SUBSTRATE COMPOSITION (%): STREAM DIMENSIONS {ft:

WIDTH SQ t

CLEAR MUD “ 2
STA SAND !O DEPTH, LEFT BANK _ ( )
( TURBID JRAVEL % OEPTH, RIGHT BANK O
(U0 —
MUDDY COBBLE DEPTH, MID-CHANNEL g
MURKY BLDR/B-ROCK VELOCIYY: None  Slow  Moedlum a
100% fps 0 Q-1 1-3

CHANNEL DIAGRAM {INCLUDE BANK & STREAM FEATURES, VEGETATION):

"
ROLL NO. ,/l FRAME NOS. < - S

CIRCLE DOMINANT CHANNEL TYPE:

FLOOO FROWE ANRA — — — -~

FANRFULL RTAQW ————

D DA E

- R,
b = ol T
R S

ey G "3 4 <1 1.::’.0
w/n a2 2 72 >80 <40
g | BI-H0s | Bi-. w2 2 N T {
-~
FISH SAMPLING GEAR,_ & 1~ twie: D€ amea 00 errc #S %
CONDUCTIVITY: pmhos T CURRZEI
{ 100 = 1180 ey

(]
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Appendix A3.-Sample Site A-3 Fish Habitat Survey Form.

CRESCENT RIVER FISH HABITAT SURVEY FORM Rev. 6/20/98

STATION NO: z& 5 DATE: Y5 Tve: ’3ﬂ

CIRCLE DOMINANT CHANNEL TYPE:

FLOOL PROWY ARBA o oo =

BANEPULL FYATE o

b S L Ly
— T A
b~ e — B2

OBSERVERS: Hln\ [TEAM: A 8 STREAMNO:
GPS COORDINATES: Lat. Q[ 232 .18 ong. [43°59.02
WEATHER: STREAM STAGE: PRECIP:
CLEAR PN TODAY 7
PRL.CLDY. YESTERDAY
(/‘ " cLovoy Tow THIS WEEK
TEMP: AIR _ WATER ij' = STREAM GRADIENT: ! )
WATER CLARITY:  SUBSTRATE COMPOSITION (%1: STREAM DIMENSIONS {f:
CLEAR MuD ~ wioh_ 20
STA SAND A perTH, LEFT BANK _ ()
(T_ugsu))i iy RAvEL ‘j% oEPTH, maHT sanK O
MUDDY COBBLE A5 vepTH, mo.cianne, O 2 /
MURKY BLDRM.ROCK VELOCITY: None ~ Slow Fost
0% tos o 0-1 3+

CHANNEL DIAGRAM (INCLUDE BANK & STREAM FEATURES, VEGETATION!:

A

CABYan

CLEARWATES
‘pese FED ;fmnﬁ”

Vostpeana 7

row wo. L/ _ eaamenos. /5 “ /6 ,,’/

e

A

wrrn] O3 !

SN, 12 <Ll 1116 NS A M2
W/ <12 >40 <40 w2 2 <12
Slove | D3-009 | 02-030 | 0 | <88 <008 <01 w1 | 63-0% |

CONDUCTIVITY:

M r
FISH SAMPLING Gzn: _@_E__ 'nME:__éQé. AREA: eepc: F> %

oy -T2

|
ek lizols 190

L

WALOLWE OBSERVATIONS:

' [ BOINOWG “D el Sea P
SAALMN (ole2>
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Appendix A4.-Sample Site A-4 Fish Habitat Survey Form.

CRESCENT RIVER FISH HABITAT SURVEY FORM Rev. 8/20/95

STATION NO: _ A - 4 DATE: Qo l 219 2/ e o

-
OBSERVERS: )-|¢J, (" TEAM: A B8 STREAMNO:

GPS COORDINATES: Lat. _[gl_o 232.998 wm 42°* 48 805

WEATHER: STREA : PRECIP:
o -
CLEAR (\mmo TODAY
PR, CLDY. MEDIUM YESTERDAY
/cLouoy Low THISWEEX
TEMP: AR

-
e WATER M f~  siREAM GRADIENT: *

muzn%mr: SUBSTRATE COMPOSITION (%) STREAM DIMENSIONS tf):
) 4

CLEAR _ 7 MUD woth__{O
7
STAINED SAND 10 verter, err eank O F

TURBID GRAVEL 3! }
MUDDY COBBLE H 2

MURKY BLDR/8.ROCK _l
i

DEPTH, RIGHT BANK O
— Za

-
perTH, mo-channe, O © S

L VELOCITY: None  Show Fast
00% fps o 0-1 3+

CHANNEL DIAGRAM {INCLUDE BANK & STREAM FEATURES, VEGETATION):

LiTree CO‘J <R—

(,/oo D SPALS NG

50651’/&(.’:’ )

-

o__
AOLL NO. A/ __ FRAMENOS. Jg z3

CIRCLE DOMINANT CHANNEL, TYPE:

>32 222 373 [31}
1118 NS »"Aa 312

0 W2 2 2
<008 <02 | 61| 53-8%9 |

[ 53-009 | T X
é L 2
FISH SAMPLING GEAR: [~ A~ TIME: AREA: /m/L EFFIC: (I‘O %
CONDUCTIVITY: pmhos

..

v | Rl setwel) (5Samr

2110 mm

WRDUFE OBSERVATIONS:

DOSE ppsOLLN (érw\u) Dracts 1 NC
. Ord :JuLQO«J:
DAAACL MOC7 T TELC K,
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Appendix AS.-Sample Site A-5 Fish Habitat Survey Form.

CRESCENT RIVER FISH HABITAT SURVEY FORM

STATION NO: LS' D/ __ DATE: S[Z ki )/- TIME; ‘(o \<

OBSERVERS: H}- WULS 1eam: & B smeamwo:

GPs cooammres. Lot, é Z 22 . 2001y !4 4° I8 578

fev. 6/20/98

WEATHER: STHEAM STAGE: PRECIP:
CLEAR HIGH TODAY _
‘kck MEDIUM YESTERDAY
cL OQ Low THIS WEEK

'~ e ’
o
TEMP: AR WATER A! t STREAM GRADIENT: éﬁ“ %

WhﬁglAR"V: SUBSTRATE COMPOSITION (%): STREAM DIMENSIONS {ft):

(__é_t_;g v‘ MuUo 20) WIDTH

'

STANED SAND a0 DEPTH, LEFT BANK

TURBID GRAVEL ’__________ DEPTH, RIGHT BANK

MUDDY cosme  Z{) DEPTH, MID.CHANNEL

MURKY BLOR/B-ROCK 4_(_)___ VELOCITY: None / Sto Medium  Fast
160% s’ o 0.1 }1-3 3+

CHANNEL DIAGRAM (INCLUDE BANK & STREAM FEATURES, VEQETAT

Litece 18STREAM o

o T ar

ROLL NO. J-/ U_/_ rramenos. 28 " T2 o,

CIRCLE DOMINANT CHANNEL TYPE:

i
7)

1000 CROWE ARRA — — — .

SANRPULL STAGE —

ETREAN
eyrea

(> —1]

]
Wit

]

s—

2

3 e e a e - -

——_

: B, W T3

5 4 cemdoJrN...ooo " - .

— P R b, 2 - Sxaiadl §3

o]
id =y rts e el ohllf ~ R b a2 mw - — - R

2. ’i‘ti;; i : T

T '\l u-22 322 N/A >2.1 >22 [3X] <L
S, 12 MHA <11 1.1-1.8 NS nA [t}
W/D m "2 "2 >40 <w o2 M2 <12

[ 0-D9s | 0i-5%% w07 <b® <01 < 55358

FISH SAMPLING GEAR: fv F'

TIME: __DQ_ anea: 2000 ‘wre. 70«

CONDUCTIVITY: umhos

v 20| SQmnl_ 240

/

WILDLIFE OBSERVATIONS:

RBepe SCAT 6N

BAT— \'ch N pomr
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Appendix A6.-Sample Site A-6 F ish Habitat Survey Form,

CRESCENT RIVER FISH HAB

{TAT SURVEY FORM Rev. or20/98

- o 7
STATION NO: - DATE:

£S5 nve l?ﬁ:/

~
ossenvers: ML) {7 TEAM: A B STREAMNO:

aps cooromares: e, (]2 42 - 301

Long. ,44’- ‘44; /fg

WEATHER:
CLEAR
PRY,

oupyY LOW

o .
TEMP: AR WATER ﬂ‘; E

WATER CLARITY: SUBSTRATE COMPOSITION {%):

CLEAR MUD
STAINED SAND
\‘.
TuRBID GRAVEL
WUDDY COBBLE 20

PRECW: N
TODAY i
YESTERDAY !
THIS WEEK

STREAM DIMENSIONS (f0:
'
wotn 75

CIRCLE DOMINANT CHANNEL TYPE:
". ’ PL00D PROHR AREA — — — -
NN
o BNEIULL STANN ——
ey A
aanoy % L]
R IRTY

< T

(7
AN
PLAN ""
iew i N \
qn
||'
||l U
n"h ]
AL \
me|AaH A | B

STREAM GRADIENT: __( % ‘
I
I

DEPTH, LEFT nAux__O____
DEPTH, RIGHT BANK L |

DEPTH, MID-CHANNEL

MURKY BLDA/B.ROCK $_Q VELOCITY: None Slow M
00% o o 0.1 1-3

CHANNEL DIAGRAM (INCLUOE BANK & STREAM FEATURES, VEGETATION):

1/ 106 -1§

ROLL NO. FRAME NOS.

‘jflvf Tuesm }(‘Asf

EFEEP o §o o I l*fti'

Evﬂ el BT '!q TR Ry i P o
14-22 N/A »12 M2 14 <14
"2 M <L) 1.1.1.8 ns MA EX %]
W, 2 12 "2 0 2 "2 12
Lm-aruﬁ, S T Da N IS R e B o WL 1
FISH SAMPLING GEAR: £F nve: 2 13 AREA: EFFIC: s %
CONDUCTIVITY: ymhas et TVein A ST

2 {78

1 | /+ loesdrwrl morcocd et

oV

WIHLDLIFE OBSERVATIONS:

J\ g/,so»d JECDING gl C-RAVEL BAA
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Appendix A7.-Sample Site A-7 Fish Habitat Survey Form.

CRESCENT RIVER FISH HABITAT SURVEY FORM Rev, 6/20/96

-
STATION NO: A- - OATE: 8 ZZ (ﬁ S TmE: ]El i<

CIRCLE DOMINANT CHANNEL TYPE:

FLOO0 PRONE ARRA v — —

BANERPULL STADE ———ae
OBSERVERS: TEAM: A B STREAMNO:
GPS COORDINATES: Lat, é [t 51 .82t tong. ([44° <3 728
WEATHER: STREAM BTAGE: PRECIP:
( GH TODAY d
cLouDY Low THIS WEEK
7~
TEMP: AR water () °F STREAM GRADIENT: Z - L %
reeus
WATER CLARITY:  SUBSTRATE COMPOSITION (%3: STREAM DIMENSIONS () =
Moteyld
CLEAR MUD > M&N A s WIDTH éﬁ RN
I
STAINED SAND 2 osmi terrBank _ () 2
TURBID GRAVEL ie) DEPTH, RIGHT BANX s
¢ ? —
MUDDY COBBLE 34 DEPTH, MID-CHANNEL 5 . o |
MURKY BLOR/A-ROCK ﬂD VELOCITY: None  Slow  Medium
100% o o 0.1 1-3 K= sied b7
CHANNEL DIAGRAM {INCL NX & STREAM FEATURES, VEGETATION): 8 'Ii %‘ Ty e S| PR 2r N eSS, e
{UU’ NTRH] ¢ 4-22 223 N/A >22 22 [37] <14
SN G2 "2 14 <Ll 1.1-18 ns YA 5%
?. W/D <12 "2 12 >40 «o (12 nz (ﬂ
=, 02-03% W02 <8 ]
- V
' / "5(“,.‘;?. rsn samrma oear: & [ e 240 AREA /]_i EFFIC: 50 %
v CONDUCTIVITY: umhos Turdio £AST
A 'ruwu
oV
( w | Ipp ¢ [igo AN
L NG ]~ (200 [ma [Zoo o (2
WILDLIFE OBSERVATIONS: . P 1
g Pt it TRAGS 10§ 210
ROLL NO. _EZ._ ramenos. (T~ 2 2o * 2rson

Mimde % ‘SQUlla"f'—



61

Appendix A8.-Sample Site A-8 Fish Habitat Survey Form.

CRESCENT RIVER FISH HABITAT SURVEY FORM

Rev, 6/20/9%
STATION NO: _A "3 DATE: 3/2 /‘? y mwe__ 20 3Q
OBSERVERS: TEAM: A B STREAMNO:
GPS COORDINATES: Lat. _éi‘ 3 8 ? tong. /4 é_}"‘ 14 37
WEATHER: STREAM STAGE: PRECIP:
CLEAR 4G TODAY
MEDIUM YESTERDAY _
cLouoY ~—10 THIS WEEK
TEMP: AIR waten =5 3°F  srream arapienT: %
WATER CLARITY:  SUBSTRATE COMPOSITION {%): STREAM DIMENSIONS ():
o Mo - wiotH_20 4
f ;TA;JE[; > SAND LO_ DEPTH, LEFT BANX Q- ?,
iy oravee S0 peri, motT sank )
MUDDY coste _20 DEPTH, MD-cHanNeL,__3-O
MURKY

CHANNEL DIAGRAM {INCLUDE 8, NK & STREAM FEATURES, VEGET,

atorm-rock 20 VELOCITY: Nons  Slow o Fast
100% fps 0 Q- 3+

24-26_

ROLL NO. ‘:///-7“ ~

FAAME NOS.

—— - ——
§§

CIRCLE DOMINANT CHANNEL YYPE:

PLOOD YAOHE ARRA we o —

SRmPUIL STARE

|

| mr{llnﬂf

>33 - .2 <4 14
M2 "na L3%] 11.18 ns ne "2
uz 12 >12 ,u «o nz nz u:
| 2507 | [}

CONDUCTIVITY

FISH SAMPLING GEAR: p CF e _Z()_Q AREA: __QO:[‘/;nc

@52',

| fer AN
Lecbees 4]
WILDLIFE OBSERVATIONS: ~ 7
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Appendix Bl.-General locations where photographs were taken. Roman numerals refer to roll numbers (I =P1039; II = P1040; III
=P1041). Italic arabic numerals refer to frame numbers. Grid squares are 6 miles to a side.
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Appendix B2.-Copper River corridor photographs.

Photo Iﬁ; I:dWer reach of Cheshnina R. at confluence with
Copper R. No available helicopter landing sites near river.

Photo 14; East bank of Copper R. Off-
channel habitat, extensive spruce
mortality, and patches of
blowdown/breakage.

Photo ITI9; Upstream on Copper R. north of Kotsina R. = :
mouth. Recent heavy rains and floodwaters originating from Photo I12; Recent timber harvest east of the Copper R.
the collapse of a glacial dam in the Tazlina R. watershed opposite Chitina. Kotsina R. in middle-ground and Chitina
caused above bankfull flows in Copper R. R. in background.



Appendix B3.-Confluence of Strelna Creek and Kuskulana River photographs; Sample Site A-1.

%

Photo 129; Young-of-the-year (age-0.) coho salmon collected in Photo 128; Sample site A-1 at confluence of Strelna Creek and
off-channel habitat shown in Photo IT1. Kuskulana River.

[3®]
w

Photo m;O&:chahﬁélA éami)l’ehsite A-1 at mouth of Strelna
e Creek.
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Photo IIS; Sample site A-2 on upper Strelna Creek. Resident

Appendix B4.-Upper Strelna Creek photographs; Sample Site A-2.

Dolly Varden only captured.

Photo II7; Aerial view of sample site

AP

Photo II6; Upstream view at sample site A-2.

Photo II8; Aerial view of p Strelna Creek at sample site A-
2. Resident Dolly Varden only.
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Photo I13; Kuskulana River Canyon &beam of sample

Appendix BS.-Middle Kuskulana River photographs; Sample Site A-3.

site A-3. No anadromous fish collected above this reach.

Photo II15; Clearwat tributary to Kuskulana River
immediately upstream of canyon. Sample site A-3.

Photo I114; Kuskulana River Canyon. No off-channel habitat
for approximately 5.5 miles.

Photo IT16; Sample site A-3. Avaiiable habitat located enurel
within Kuskulana R. floodplain. Resident Dolly Varden
(developing spawning colors) only collected.
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Photo I120; Sample site A-4 on MacDougall Creek. Resident
Dolly Varden only collected.

Photo I122; Aerial view of
AarnDnaniaall Crreelr Qamnle cite A A

Appendix B6.-MacDougall Creek, Upper Kuskulana River drainage photographs; Sample Site A-4.

Photo IT19; Resident Dolly Varden (up to 2‘10 mm FL)
collected at sample site A-4 on MacDougall Creek in upper
Kuskulana River drainage.

Photo I123; MacDougall Creek in foreground, upper Kuskulana
River floodplain in background.
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Appendix B7.-Middle Kotsina River drainage photographs; Sample Site A-5.

Photo I128; Sample site A-5 on unnamed tributary
to Kotsina River.

g

Photo I129; Sample site A-5. Resident Dolly Varden only
collected.

Photo III2; Aerial view of sample site A-5. Entire available
habitat located within Kotsina River floodplain.
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Appendix B8.-Chetaslina River photographs; Sample Site A-6.

Photo I6; Lower Chetaslina River.

Photo 1110; Upeam end of side channel] shown in Poto
II15.

Photo III1S; Sample site A-6 (side channel). Suspected
juvenile chinook salmon observed but not captured.

&

Photo ITT13; Adult male bison in riparian area.
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" Photo I0; Lower reach of DadinaR., CopperR. at  Photo IT17; 200mm grayling collected at sample

Appendix B9.-Dadina River photographs; Sample Site A-7.

far left. Highly turbid, low gradient stream. site A-7 (within clear-water tributary).

=5y

Photo I]Il; ortion o Dadina R. at sample site. Photo ITN20; Round whitefish and Doly Varden

collected at interface between clear and turbid water.

Grayling and Dolly Varden collected in clear water.

Photo III18; 200mm round whitefish collected at
interface between clear and turbid water.

Photo IMI22; Dadina R. dov;fnstream of sample site
A-7.



Appendix B10.-Klawasi River photographs; Sample Site A-8.

Photo ITI24; Sample site A-8. View downstream on Klawasi River. 7
Rearing coho salmon and sculpin collected.

3 " ‘ i N B
Photo ITI25; Sample site A-8. View of coho Photo ITI26; Aerial view of Klawasi River
salmon rearing habitat along far bank. sample site A-8.
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