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APPENDIX F

Site Descriptions of Designated Fish Habitat Sites

Descriptions and aerial photographs of each of the 17 Designated Fish
Habitat (DFH) sites sampled during the open water season are included in
this appendix. Each narrative gives a general introduction to the site,
a summary of hydraulic conditions at the site, & general introduction to
the site, a description of habitat characteristics and a summary of
major fish species present. The narratives are only descriptive in
nature and are intended as an aid to the reader in understanding
conditions at each site. They do not inciude any data (except for the
presence/absence of the variocus habitat zones) not presented elsewhere

in this report, nor do they draw any conclusions.

Various sources of data are referred to in each site description.
Provisional USGS Susitna River discharge data are contained in Appendix

4-A. Discharges associated with sites from Goose Creek to Birch Creek
(below the Chulitna River confluence) are referenced to Susitna
discharges at the Parks Highway bridge. The sites from Whiskers Creek
to Portage Creek (above the Chulitna River confluence) are referenced to
Susitna discharges at Gold Creek. The discharges referred to in each
site description are the discharges at the appropriate gaging station on
the day that biological sampling occurred at that site. The results of
the studies velating changes in the surface area of the mainstem
backwater area to mainstem discharge at each site, are contained in

section 4-1-3.1.3.1. HMHabitat data for each site are included in

Appendix 4-1.
4-F-)
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Fish catch data are presented in Appendix 4-G and fish catch per unit
effort data are found in Appendix 4-H. Tne biological summaries also
include results obtained by boat electrofishing at the DFH sites. These
data are contained in Section 3.1i.1 and Append%x 3-A of Volume 3. Boat
electrofishing effort at DFH sites occurred in zone 3 or in the mainstem

backwater zones (zone 2, zone 6, zone 7, zone 8).

Descriptions of each habitat zone are contained in Appendix Table 4-F-1.
The distribution of zones at a hypothetical site at three different
levels of mainstem discharge is shown in Appendix Figure 4-F-1.

Discussion of the habitat zone concept is presented in Section 4-11-2.2.

References to slough heads being open or closed and the presence/absence
of various hydraulic zones are restricted to the two days out of every
two weeks that sampling was being conducted at the site. The slough
head status and the zone distribution may well have been different

between sampling trips at any particular site.
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Appendix Table 4-F-1. Description of habitat zones sampled at

ZONE
CODE

™3

Designated Fish Habitat Sites, June through
September, 1982,

DESCRIPTION

Areas with a tributary or groundwater water source, which are not
influenced by mainstem stage, and which usually have significant

surface water velocity.

Areas with a tributary or groundwater water source, which have no
appreciable surface water velocity as a result of a hydraulic
barrier created at the mouth of a tributary or slough by mainstem

stage.

Areas of significant surface water velocities, primarily
influenced by mainstem, where tributary or slough water mixes with

the mainstem water,

Areas of significant surface water velocities, which are located
in a slough or side channel above a tributary confluence {or in a
slough or side channel where no tributary is present), when the

sTough head is open.

2 F-4
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Eppendix Table 4-F-1. Description of habitat zones sampled at

ZONE
coDE

Designated Fish Habitat Sites, June through September, 1932.

(continued)

DESCRIPTION

Areas of significant water surface velocities, which are located
in slough or side channel below a tributary confluence, when the

slough head is open.

Backwater areas with no appreciable surface water velocities
resulting from a hydraulic barrier created by mainstem stage,
which occur in a slough or side channel above a tributary
confluence (or in a slough or side channel where no tributary is

present), when the head of the slough is open.

Backwater areas with no appreciable surface water velocities
resulting from a hydraulic barrier created by mainstem stage,
which occur in a slough or side channel below a tributary

confluence, when the head of the slough is open.
Backwater areas consisting of mainstem eddies.

A pool with no appreciable surface water surface velocities, which

is created by a geomorphological feature of & free-flowing zone or
from a hydraulic barrier created by a tributary; not created as a

result of mainstem stage.

L-F -5
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1. Goose Creek 2 and Side Channel

Goose Creek 2 and $ de Channel is located at RM 73.1 on the east side of
the Susitna River, approximately 10.9 miles downriver from the Parks
Highway Bridge (Appendix Plate 4-F-1). The study site 1is centered
around the confluence of the north mouth of Goose Creek and a side

channel of the Susitna River.

The north fork of Goose Creek was typically 1 to 4 feet deep in the
study area and was relatively swift and clear. The substrate consisted
of sand overlying gravel in the lower reaches of the area and grades
into gravel in the upper reaches. A log and debris jam wedged across
the mouth of the creek created a small cascading water fall which was
present during the entire 1982 summer field season. A large sand delta

had been deposited in the side channel at the mouth of the tributary.

The side channel has a low gradient in the study area (about 1600 feet).
The steep south banks are covered with sparse emergent and overhanging
riparian vegetation. Mud banks on the north side of the channel foster
sparse vegetation and indicate the scouring effects of water and ice at

high mainstem flows.

Hydraulic Conditions

The mainstem discharges {water surface elevations) observed in the side
channel at this habitat location were higher in June and July than in

August and September (Appendix Table 4-F-2). The highest mainstem

‘; o
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Appendix Table 4~F-2, Hydraulic zones, mainstem discharges at the Parks Highway bridgeas and the status of the controlling
streambed elevation at the upstream entrance {head) of Coose side channel at the Goose Creek-2 and Side channel
site, for sampling dates from June to September, 1982.

Sampling June June July July August August September September
Date 10 25 13 28 11 25 13 29
Mainstem Discharge (cfs) 64,200 66,700 63,000 72,000 47,200 38,700 36,400 33,500
Status of Channel Head Open Open Open Open Open Open Transition Closed
Closing

Hydraulic Zones

1 + + + + + + + +
2 0 0 0 o 0 0 0 0
3 + + + + + + + +
4 + + + + + + 0 0
5 0 0 0 0 0 o 0 0
6 + + 4 + + + 0 0
7 + + + + + + 0 0
8 0 0 0 Y 0 0 0 0
9 0 0 0 0 0 0 + +

9UsCS provisional data at Sunshine 15292780,
*Zone present.
OZone absent.
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discharge vrecorded at the Parks Highway Bridge during biological
sampling of this site was 72,000 cfs in late July. The lowest mainstem

discharge observed was 33,900 c¢fs during late September.

The head of the side channel was breached {cpen) to the conveyance of
mainstem water into the side channel at mainstem discharges exceeding
34,000 cfs. The head was not found completely closed until the late

September sampling trip.

The water in the side channel above the mouth of Goose Creek was turbid
until late September and a heterogeneous mixture of turbid mainstem and
clear tributary water was often distinguishable in the side channel

below the mouth of Goose Creek.

On September 13 (mainstem discharge of 36,400 cfs) hydraulic conditions
had changed substantially compared to previous observations as mainstem
stage no longer regulated water surface elevations in the side channel

above the mouth of the tributary.

The greatest area of backwater observed in the side channel above the
tributary confluence (zone 6) occurred when the mainstem flows were
about 39,000 cfs. At greater mainstem discharges, the surface area of
this backwater area was decreased; the smallest backwater (zone 6)
surface area was observed during mainstem flows around 72,000 cfs. This
relationship resulted from the increasing velocities imparted to the
waters in this area as increasing discharges raise the volume of water

breaching the head of the side channel.

o—F.7
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Conversely, the surface area and elevation of the low velocity backwater
area located in the side channel below the tributary mouth (zone 7) was
greatest during high mainstem flows and steadily decreased with a
lowering mainstem, until around 39,000 cfs when zone 7 was lost to free

flowing tributary condition.

Thus, the water surface areas, zone boundaries, and water quality
changed dramatically in the hydraulic zones of the side channel located
above and below the tributary as the head of the side channel requiated
flows into the area. The backwater area (zone 6) above the tributary
changed to a zero velocity slackwater area (zone 9) as the head
dewatered, forming a pool type area resulting from channel morphology.
The water cleared in this area (zone 9) due to the settling of suspended
silt. The free-flowing area (zone 4) alsc disappeared. The lower zone
boundary of the tributary (zone 1) which was at the log jam during high
mainstem flows, moved down the side channel to the confluence of the

sidechannel with the mainstem river at this time.

Other Habitat Characteristics

The drainage area of Goose Creek is approximately 12 square miles.
Goose Creek was clear throughout the summer sampling season except
during periods of precipitation when the water levels rose and the
tributary became discolored due to increased sediment 1loads. Mean
turbidity levels of the tributary were 8.3 NTU. The mean water
temperature for the tributary during the season wa 8.5°C. Highest

tributary water temperature of 11.6°C was found in early July and the

41D
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lowest tributary water temperature of 4.7°C was recorded during late
September. The north fork of Goose Creek is 15 to 25 feet wide and had

a mean velocity of 1.6 ft/sec.

A mean water temperature of 10.4°C was found in the side channel during
the time the side channel head was open. The highest water temperatures
of 12.8°C was found in late June and the Towest water temperature of
8.0°C was found in early June. The side channe! above the geographic
mouth had mainstem chemical and turbidity characteristics during the
period the slough head was open. A clearwater plume extended from the
tributary geographic mouth to the mainstem along the side channel. The
mean turbidity level recorded in the side chav: 1 during the period the

slough head was open was 87 NTU.

The water temperature (tributary water primarily) in the sidechannel was
5.5°C during late September when the slough head was closed. A mean
turbidity level of 36 NTU taken during this period showed a significant

decrease over previous sampling periods.

The mainstem mixing area (zone 3) area also exhibited changes throughout
the sampling season. Water temperatures recorded in zone 3 during early
and late September were 6.5°C and 5.1°C, respectively. Turbidity levels
recorded for the same periods are 26 NTU and 19 NTU, respectively.

Water temperatures and turbidity levels showed a progressive decline.

Substrate types varied throughout the site. The tributary had a base

substrate composed predominantly of gravel. Suspended sands carried by

4/C/ffj/{?
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the tributary were continually deposited, shifting over the substrate.
At the geographic confluence of the side channel and tributary, a large
deposit of sand was continually observed, fluctuating in size from 20 to
40 ft. The side channel above the geographic mouth had a substrate
predominantly composed of silt deposited from the mainstem. The side
channel below the geographic mouth and the mainstem had a substrate of

rubbie and cobble.

The tributary, side channel and mainstem areas provided good habitat for
resident and juvenile salmon species. Emergent vegetation was abundant
throughout the side channel and tributary. Eguisetum (horsetail) was
found in abundance throughout the side channel above the yeographic
moutn and was utilized for cover by fry. Emergent sedges were abundant
thrcughout the tributary and present along the margins of the
sidechannel and mainstem. Grasses were abundant along the banks of the
sidechannel, tributary and mainstem. Overhanging trees and shrubs were
abundant along the banks of the tributary, mainstem and the south margin

of the side channel.

Other forms of cover were provi’ad throughout this site. Deadfails were
abundant throughout the tributary, mainstem and side channel. Undercut
banks provided good cover in the itributary, especially when covered with
sedges and grasses. Undercut banks were sparse in the side channel and
mainstem. Turbidity levels created cover in the mainstem and side

channel when the slough head was open.
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Biological Summary

Chinook and chum salmon juveniles were abundant at this site in zone 2
and in zone 7, the area of the side channel below the creek mouth.
Adults of both species spawn in the creek. Chum juveniles were not
captured after late June and only a few chinook juveniles were captured

after early August.

Juvenile round whitefish and both juvenile and adult Tongnose suckers
were frequently captured in the side channel. Burbot were caught regu-

larly in zone 3.

‘//,//E///’j
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2. Whitefish Siough

Whitefish Slough (RM 72.7) is Tlocated on the west side of the Susitna
River, below the Parks Highway Bridge (Appendix Plate 4-F-2). The study
area consisted of a large branched upland slough whose head is never
open to mainstem flows. The morpholoyy of the slough consisted of a
channel with a flat gradient and gentle sloping mud banks, which

steepened at the elevations of the highest mainstem flows.

The primary source of water for the slough was supplied from surface
runoff originating in a muskeg. The water in the slough appeared opaque
brown in color and was warmer than the mainstem water. Water depths
ranged between approximately 2 and 8 feet depending on the mainstem

elevation.

Hydraulic Conditions

The mainstem discharges (water surface elevations) observed at this
habitat location were higher in late June and July, than in August and
September (Appendix Table 4-F-3). The highest mainstem discharge
recorded at the Parks Highway Bridge during biological sampling at this
site was 72,000 cfs in late July. The lowest mainstem discharge

observed was at 33,900 cfs during late September.

Two hydraulic zones were present at this site; the backwater area
created by the mainstem (zone 2) and a high velocity mainstem mixing

area (zone 3). The range of mainstem discharges observed had nc

of <F /4
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Appendix Table &-F-3, Hydraulic zones, mainstem discharges at the Parks Highway bridgea for the Whitefish Slough site, Tor sampling
dates from June to September, 1982.

Sampling Juneb June, July July © August August September September
Date 1-15 25 i2 28 1 25 14 28
Mainstem Discharge (cfs) 66,700 60,100 72,0600 47,900 38,700 53,300 33,900

Hydraulic Zones

1 0 0 0 0 0 0 0
2 + + + + + + +
3 + + + + + 4 +
i 0 0 G 4] 0 0 0
5 it 0 0 ¢ g 0 0
6 ¢ 0 Y 0 0 0 0
7 G 0 0 0 0 0 0
8 0 0 0 0 0 0 Y
9 0 0 0 0 0 0 0

8UsGS provisional data at Sunshine 15292780,
Bsite not sampled.
*Zone present.

OZone absent,
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significant effect on the position of the boundary between the twc zones

Tocated at the siough's mouth,
The elevation and the surface area of the backwater area in the slough
(zone 2) decreased dramatically as mainstem discharges decreased between

72,000 cfs and 33,900 cfs {Appendix Plate 4-F-3, Appendix Figure 4-F-2).

Other Habitat Characteristics

The drainage area for Whitefish Slough 1is approximately six square
.miles. Primary water sources for the slough originate from runoff of
surrounding bogs and small lakes. Secondary water sources originate
from ground water, springs and surface runoff. Tannins generated from
vegetative detritus discolored the slough and reduced visibility so that
the substrate could not be seen (typical slough depth 2 to 8 feet). An
average turbidity level of 3.6 NTU was recorded for the slough
throughout the season. A high turbidity level recorded during early
September 4.2 NTU, while the Towest during late September indicated a
comparative reading of 2.6 NTU. The average water temperature for the
slough during the sampling season was 12.8°C. Highest water temperature
of 16.4°C was found during late July and a low water temperature of

6.1°C was recorded during late September,

Mainstem mixing areas (zone 3} associated with Whitefish Slough
exhibited changes in water temperatures and turbidity levels throughout
the sampling season. The average water temperature for the mainstem was

8.3°C during the sampling season. A high water temperature of 10.2°C

£
h
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Whitefish Slough {(RM 78.7) in early August. Discharge at USGS gaging
station at Sunshine recorded at 47,900 cfs.

g A : o

Whitefish Slﬂugh (RM 78.7) in late September. Discharge at USGS
gaging station at Sunshine recorded at 33,900 cfs.

'y

Appendix Plate 4-F-3. Hydraulic changes at a designated fish nabitat
site caused py fluctuations in the discharge
of the mainstem Susitna River.




\

i
\
\1 5
N i
i

\ SUSITNA

STUDY BOUNDARY y ) |
/‘(DEAG END SIDE SLOUGH) '\\ ﬁ?fi'/fgi? |
\ H

V. \. \
RN N \

A,
S~ ZONE

\ BOUNDARY (&),
\ ZOME BOUNDARY (B}
\; / ' 3

x s ZONE 3 (4,8}

. ! - ~

STUDY BOUNDARY
{UPPER WHITEFISH
SLOUGH TO LEFT)

(8) wosmomsa 5/20/82

SUSITHA
G PO
.

EOUR—

-—FFET

Fppendiz Figure 4-F-z. Map of surface areas and zone types at Whitefish Slough (RM 74.7) on two sampling dates. Uiscnarges (079 at Suninioe
(USGS Provisional Data 1922, 15292780).

4~ F -9




VOLIV/APPF/PAGE 13
830201/L., DUGAN
APP1/APPENDIX F
was found during late July and a low temperature of 4.5°C was recorded
during late September. An average turbidity level of 77 NIU was
recorded for the mainstem (zone 3). but turbidity ranged from 16 NTU

during early June to 146 NTU in early July.

The mainstem mixing area and the slough had different substrates. The
dominant substrate of the slocugh was composed of silt. Rubble and

cobble were predominant throughcut the mainstem.

Habitat availability in Whitefish Slough was greatly affected by fluc-
tuations of mainstem discharge. Abundant cover 1in the form of
overhanging vegetation, deadfalls, emergent grasses and turbidity were
present at high mainstem discharges during June and July. Dewatering of
the slough during low discharges in late August and late September
drastically reduced the availability of this cover so that turbidity was

the only available form of cover remaining.

Emergent and overhanging vegetation were found in abundance along the
margins of the slough and mainstem. Equisetum (horsetail) grew in the
shallow margins of these areas. Sedges (particularly those of the Genus
Carex) were abundant throughout the slough and provided cover as
overhanging and emergent vegetation. Emergent and overhanging
vegetation, deadfalls and undercut banks were not availablie in late

August and late September when water levels were iow.

Turbidity levels in the mainstem and siough were high throughout most of

the season, providing cover. Pools and eddies were present along the

() = 2D
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bank of the zone 3 area in the mainstem, providing additional habitat

for the resident and juvenile anadromous species.

Biological Summary

Catches were generally low at this site with the exception of chinook

juveniles in late June (site was not sampled in early June).

Threespine sticklebacks were abundant in August. Burbot were frequentiy

captured from mid-August to mid-September.
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3. Rabideux Creek and 3lough(s)

Rabideux Creek and Slough{s) is located at RM 83.1, 0.9 miles below the
Parks Highway Bridge (Appendix Plate 4-F-4). The study avea was very
Targe, extending over 1.25 miles between the Susitna and a marshy meadow
located immediately above the site of a tormer road crossing the creek.
Tributary water enters a one-third mile long lake-like area after
passing the road then exits through a sandy bottomed channel which
slowly opens over a one-half mile reach to join the Susitna. Two
different sloughs, which convey mainstem water at the higher discharges,

enter the lower one-half mile reach.

Hydrauiic Conditions

The mainstem discharges (water surface elevations) cbserved at this
habitat location were greater in June and Jduly than in August or
September. The highest mainstem discharges recorded at the Parks
Highway Bridge on those days when biological sampling occurred was at
71,700 cfs in late June. The lowest discharge when biological sampling
occurred was at 33,400 cfs was recorded in late September (Appendix

Table 4-F-4).

At high mainstem discharges the lower portion of this site can be viewed
as two separate and independent sioughs that converged into one siough
channel at two points located below the mouth of the tributary. The
conveyance of mainstem water over the conirolling stream bed elevations

at the heads of the two sloughs occurred in June and late July, during

) w-»’.;[,{/ @;Q.




























































































































































































































































































































































S1-9-%

Appendix 4~C.  Cont.

LOCATION: BIRCH CREEK AND SLOUGH
RIVER MILE: 8.4

CATCH ~ FOR SPECIES

———— 0 5 e ok e k2 B o e S A o S v A o A 8 T O VN e S Ao

SAMPLING URITS UNTDEN~-
PERIOD ZONE GEAR FISHED TIFLED 162 530 541 582 584 590 601 610 640 660 412 422 433 440 450

JUL 16 - 31 1 005 7.00 0 0 0 0 0 0 0 0 o 0 ) 6 0 51 0 0
JUL 16 - 31 1 010 1.00 0 0 0 1 0 0 0 0 C o 0 0 0 0 0 0
JUL 16 ~ 31 6 002  womme- 0 0 0 0 0 [4 0 0 4] [} 0 0 0 0 0 0
JUL 16 ~ 31 & 003 1.00 0 2 0 0 0 0 0 0 0 i 0 0 7 1 0 2
JUL 16 -~ 31 ) 005 7.00 0 0 0 0 0 0 0 0 0 0 0 3 0 0 0 0
JUL 16 -~ 31 6 010 1.00 0 0 0 0 4 0 0 0 0 0 0 0 0 0 Y 0
JUL 16 - 31 6 058 1.00 0 0 9 ¢ 0 0 0 0 0 0 0 0 0 0 ¢} 0
JUL 16 -~ 3 7 003 1.00 0 ¢ 0 0 0 0 0 0 0 0 0 0 i 0 0 0
JUL 16 - 31 7 0es 7.00 0 0 0 0 0 0 0 0 0 0 0 26 i 11 0 0
JUL 16 =~ 31 7 010 1.c0 0 0 0 0 0 0 0 0 a 0 0 0 0 0 0 0
JUL 16 - 31 SAMPLING PERIOD TOTAL 0 2 0 i 0 0 0 0 0 1 0 35 9 63 0 2
AUG 1 ~ 15 1 003 1.00 a 5 0 0 0 0 0 0 0 0 3 1 0 3 0 0
AUG 1 - 15 1 005 5,00 ¢ 1 0 G [¢] 0 0 ¢ 0 0 i 0 0 22 0 0
AUG 1 - 15 I 010 1.00 o} 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
AUG L = 15 4 003 1.00 0 0 0 0 0 J 0 0 0 0 0 0 0 0 [ 0
AUG ) - 15 4 005 5.00 0 0 0 0 0 0 0 0 0 ¢ 1 0 0 1 0 0
AUG L - 15 4 610 1.00 0 0 0 0 0 0 0 0 0 0 0 [ 0 0 0 Y
AUG 1 =~ 15 5 003 1.00 0 i 0 0 0 0 0 0 0 0 0 0 0 0 0 I
AUG 1 - 15 5 005 5.00 0 0 0 0 0 0 0 0 0 0 0 0 Y G 0 0
AUG 1 - 1% 5 010 1.00 0 0 0 0 0 0 0 0 0 0 G 0 0 0 0 0
AUG 1 = 15 SAMPLING PERIOD TOTAL 0 7 0 0 0 0 0 0 0 0 5 1 0 35 0 i
AUG 16 - 31 [ 005 16,00 0 4 0 0 0 0 0 0 0 0 il i { 7 0 0
AUG 16 - 31 1 010 1.00 0 0 0 0 0 0 a 0 0 4 0 o O @ 0 0
AUG 16 - 31 2 005 10.00 0 4 0 0 0 0 0 0 0 0 1 0 0 0 0 0
AUG 16 - 3] 2 010 1.00 0 0 0 0 0 0 0 0 0 0 0 ] 0 0 Y 0
AUG 16 - 31 3 005 10.00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 ¢}
AUG 16 = 31 3 010 1.00 0 0 0 0 0 0 2 0 0 0 ¢ G 0 0 ¢ 0
AUG 16 - 31 SAMPLING PERIOD TOTAL Q 8 0 0 0 U 2 0 0 0 12 t Y 7 0 ¢
SEP 1 - IS 1 002 27.15 0 11 0 i 0 Y Y 21 0 0 2 g 0 5 0 G
SEP I = 15 1 003 1.09 0 i 0 0 0 0 0 0 0 0 0 0 0 0 0 0
SEP 1 - IS 1 005 10.00 0 0 0 0 0 o g 0 0 0 0 U ¢ 19 G G
SEP 1~ 1% I 010 1.00 0 0 0 0 0 Y 2 0 &} 0 0 0 0 G 0 g















































































































































































































































































































