G IN

o

ATHRY

sge
4

7

&
o
4




SUSITNA HYDROELECTRIC VROJOECT

RESPONSE OF AQUATIC HABITAT SURFACE AREAS TO MAINSTEM DISCHARGE
IN THE TALEEETNAR TC DEVIL CANYON REACH OF THE SUSITNR RIVER, ALASKA

Report By
E. Woody Trihey & Associates

Sharon Klinger
and
Woody Trihey

Inder Contract to
Harza—-Ebasco Susitna Joint Venture

Prepared for
Alaska Power Authority

Final Report
June 1984



NOTICE

ANY QUESTIOHNS OR COMMENTS CORCERNIRNG
THIS RFPORT SHOULD BE DIRECTED TO
THE ALASRA POWER AUTHORITY
SUSITNA PROJECT OFFICE



ACKNOWLEDGEMENTS

This work was undertaken in cooperation with the Alaszka Department of
Fish and Game SuHydro Agquatic Study Team and R&M lonsuitants Inc.,
Anchoragz, Aleska. ADF&G SuMHydro personnel participated in the deriva-
tion ot definitions fur the varicus habitat iypes and the development of
the aguatic habitat classification key. The aerial photography missions
were scheduled through Mr, Steve Bredthaver, R&M Consultants, inc. He
did an oxceptional job given the highly varlable nature of streamfiow
and weather conditions, Aerial photography was flown and continuous
photo mosaics prepared by Air Pnoto Tech, Inc., Anchorage, Alaska, under

contract to the Harze-Ebasco Susitna Joint Venture.

NOTICE
ANY QUESTIONS OR COMMENTS CONCERNING
THIS REPORT SHOULD BE DIRECTED TO

THE ALASKA POWER AUTHORITY

INTRC DU T FON e e ise o e nanas !
METHODS......... e e e 1
Habitat Type Designations....c.ooiiiiiiiiinin. 1
Field Methods.iieoreoenaosanesercisnonrenins. Z
Office ProceduresS.ciieerernsconcrennocecrcannnns 4
Photo Plates and Enlargements.............. 4

Habitat Type Boundaries....ccovveviinienne. 4

8 e B o - B s il

Data Bese.iciieosiiiiiresnscroneosocaennsne 5
Analysls Procedures...cooiiiinisveninninnss 6

RESUL TS i ieiinene v isnvsconsnncosnacsosisoncaancsass &
DISCUSSION. . e et ieinnesvvennnoncnosoan Ceeeaesaenea 12
BIBL TOGRAPHY . Lt cs e s ievncuconaasrsoasssaconssocenaanns 15

APPENDICES




INTRODUCT 1ON

The proposed Susitna hydroelectric project wili alter fThe naturai
streamilow, thermal, and sediment regimes of the Susitna River. The
river segment doewnstream from Devil Canyon +o the Chulitna River con-
fluence (Talkeetna) would experlence notable aiterations ‘r naturally
occurring streamfiow patterns, due To its proximity to the proposed
damsites and the |imited amount of Influence that tributary inflows have
on total dlscharge In this river segment. With-project mainstem dis-
charges, as measured at the U.S. Geological Survey (USGS) Gold Creek
gaging station, are expected to be lower during summer and notably

higher during winter months,

Five specles of Pacific salmon and 14 other anadromous and/or resident
fish species utilize a veriety of aquatic habitats in the Talkeetna-to-
Devil Canyon reach of the Susitna River {Acres American Inc. 1883;
Alaska Department of Fish and Game 1984). Alteration of the natural
streamflow p ~ras by construction and cperation of the proposed
Susitna nhydroeisctric project Is expected to affect tThe amount and

seasonal avallability of the aquatTic habitats presentiy being utilized

by inese species.

Knowledge of the {ocation and areal extent of various aquatic habitat
types at different mainstem discharges wiil faclilitate forecasting the
effects of reduced streamfi{ows on the availability of aguatic habitat to
resicent and anadromous tish, This report c¢escribes the surface area

response of six aguat'c havifat types occurring in the Talkeetna-to-

fguatic habitat mepping and surface area measurements on |

feet serial photography were used to determine tne [ocation and amount
of aguatic habitat types wlithin the Taikeetna~-tc-Dev!| Canyon reach ot

the Susitna River at mainstem discharges ot 23,000, 16,000, 12,500, anc

G,000 cubic feet per seccnd (cfs). These discharges provide an adequate

verat

basis for evaluating the changes in wetted surface area of

w
4]

discrete habitat Types over a broad range of pectertial with-project
streamfiows. It should be emphasized, however, that this report makes

no statements concerning the suitabillity of these i abitat types lour

(]

in

habitation by fish, nor how The gquality of these hablitats may chane

response fo varying mainstem discharges.

METHODS

Habitat Type Designations

Aquatic habitats associated wlith the Susitna River between

Devil Canycn were ciassiflied Into six genera) categories: mainsten,

side channel, side slough, wupiand siocugh, tributary mourh, and

Tributary. The gecgraphical locatlion and persistence of certain habitart
b=

types, such as ftributaries and Their mouths, are generally fixed

although Thelr surface areas may respond significantiy

discharga. in other instances, transformations of one haoitat fype infc
another may cccur as river stage increases or decreases. for example

an area described as a side sicugh habiftat would bDe <lassified as u i de



channel habitat when turbic mainstem weter overtops the upstream heac of

the side siough and inundates the former clear water area.

The visual:y recognizable atfributes used in This studv to delineate the
si« aquatic habitat types are described below, These descriptions are
limited to physicai characteristics present during summer that can be
easily recognized trom the air during helicopter reconnaissance flights,
A more detailed description of each aquatic habitat type has been pre-

pared by the Alaska Department of Fish and Game (1983).

Mainstem habitats are those channeis of the river characterized by
turbid glacial flow that convey more than 10 percent (approximate) of

the total flow at a given site,

Side chapnel habitats are those channels of the river characterized by
turbid glacial flow that convey less than 10 percent (approximate) of

the total flow.

Side stough habitats contain clear water. Local surface water runoff
and upwelling are the primary water sources that suppiy clear water to
these habitats. Side sloughs have nonvegetated upper thalwegs that are
overtopped during periods of moderate to high mafnstem discharge. Once

overtopped, side sioughs are considered side channels.

Upland sloughs are clear water habltats that depend upon upwelllng
and/or jocal runoff for thelr water sources. Upland sicughs possess

vegetated upper thalwegs that are seidom overtopped by mainstem dls~

charge.

Irihutary mouth habitats are clear weter nelitete Tro7 o

tributary contributiors fo the mainster are vic Lie  iheso

manifest as a clear water plume ending into The turbic mainstem o

side channel and extend into the fributary tc the upper extent of Lachk-
4

wate, influence. The size of this piume is affected by vhe amcount of

tributary discharge end adjacent mainstem water surface elevations.

Iributary hahitats are clear water reaches of tributary streams upsiream

of the tributary mouth hebitats. For this analysis, fributary habite¥
was measured only to the boundary of the digitized portion of the photo

plate.

Nonwetted areas were categorized as elther vegetated Isiands or gravel
bars. The areas identified as “background" consisted of both wetted and
nonwetted surface areas that were within the river corrider but were not
relevant o the analysis. Individual surface areas were class ‘led
using a descriptive key (Figure 1) adapted from the Alaska Uepariment of

Fish and Game (ADF&G! SuHydro cizs ficaiion Index fo~ aquatic habifat

types and by prcfessiconal judgment.

Complete photographic coverage was obtained of the Talkeetna-to-Devli
Canyon reach at four Susitna River discharges. Biack-and-white aerial
photographs were obTained at an approximate scale of 1 inch=1,000 feet
with a 6U percent overlap between adjacent photos wher Susitna River

station (ko

€«

discharges as measured at the USGS Go!d Creev gagin

15292000 were 23,000, 16,000, 12,500, aaag 9,000 cfs. Dates of these
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tlights were June 1, 1982, September 6, 1983, September 11, 1983, and

October 10, 1983, respectively.

He! icopter reconnaissance flights were conducted over the Talkeetna-to-
Dev!! Canyon reach at the same mainstem discharges at which the aerial
photography was obtained. During each of these reconnaissance filights,
aquatic habitat types were identified using the key presented as Figure
1, and their locations were mapped on ! inch=1,000 feet blueline prints
cof the Susitna River. Dewatered gravel bars and sireambank areas were
sketched on the biu2sline prints as were boundaries of the varicus

aquatic habitat types.

Photo Plates and Enlargements

Photographic mosaics were prepared from the overlapping black-and-white
photos to provide continuous 1 inch=1,000 feet coverage of the
Taikeetna~to-Devil Canyon river segment for each of the four discharges,
The photo mosaics were subdivided into eighteen sections of
approximately the same length, with a smail amount of overlap betwsen
adjoining river sections. The same dividing |ines between adjolning
segments were maintalned for all four discharges, and a set of eighteen
4-1/2 lInch by 15 inch photo plates were printed from the secticned
mosaics for each of the four discharges (Appendix 1). Each photo piate
was carefully examined and areas that were too small In size to provide

detaiied resolufion were enlarged to a scale of 1 inch=250 feeft.

Aguatic habitat boundaries mapped on the blueline prints quring the
helicopter reconnaissance flights were fransferred to individual photc
piates and enlargements (Figure 2). Maichiines were drawn on adjoining
plates to ensure that habitat areas would not be counted fwice within
overlapping sections near the edges of pheto plates. The boundary of
each enlargement area was estabiished using identifiable features in the
photography and drawn on both the plate and the individual enlargement
To ensure that areas within the enlargement could be summed and compared

with the enlargement area on the plate.

The external boundarles of the total area to be incliuded in the surface
area analysis (hereafter referred to as the corridor area) were defined
on each plate, so that sub-areas within the corridor could be totaled
and ccmpared wlith the total corridor area by plate. The corridor
boundaries were estabiished using physical features identifiable on all
four sets of photos. In many cases, !t was necessary to gc beyond the
river channe! boundaries to establish an identifiable corridor boundary
That area jocated between The corridor boundary and the river channel
boundary was termed background (refer to Figure 2b). As the second
index of quality controi, the total digitized corridor area within the

Talkeetna~to-Devil Canyon river segment was compared among fhe four sets

of photogreaphy.







Digitizi

Boundaries were drawn To distinguish between wetted and non-wetted
surface areas within each aguatic habitat location on indivicual photo
piates and enlergements (Figure Z2b)., Surface area measurements were
made using a Numonics Cerporation Electronic Graphics Calculator and
Model 2400 DigiTablet. By tracing the perimeter of a given area, the
area contalined within the perimeter is calcuiated and displayed to an
accuracy of 0.01 square Inches. For the ! inch=1,000 feet scale pho-

tography, this represents an accuracy of 10,000 sguare feet.

Each individual photeo plate and its accompanying enlargements were
digltized and evaluated separateiy. The total surface area of the
corridor was digitized to establish a control area. Individual habitat
areas, exciuding those within a designated enjargement, were assligned a
unique sequential number and their surfece areas digitized. Repllcate
measurements were made of Individual areas To ensure repeatabiiity

within 5 bpercent,

Following completion of these area measurements, the total surface area
of eniargements appearing on the plate were digltized. Iindividual areas
within each enlargement were then assigned a unique sequential number
followlng The |ast number assigned to an indlvidual area on The photo
plate or previcus enlargement. These areas were then diglitized and the

Individual areas totaled for comparison to the total digitized area ot

the enlargement.

[V}

Feltowing completion of digitizing for a given piste, incivioua! ares

measurements were summed and compared TC The total

the corridor. A cifference of less than O percent was consicerec

acceptaple, This prozedure was repeated for ali 18 photo piates at
ot tour discharges. Thus, sach digitized area on a photo piate or its
associated en!argements had 2 unique identifying number associated w'th
ali four discharges, and the sum tota!l of these individual areas was

within 5 percent of The tectal corridor area.

Data Base

Area measurements were entered into a computerized data base for
storage, sorting, and subsequent analysis. Each individual surface area
measurement was entered as a separate record that enabled identification
by discharge, photo piatve (corresponding to a river miie index), and
individual ares number. Data may be retrieved In a variety of formats:
by discharge, by river mile index, or by ldentifying and comblning
specific individual areas. In this way, Tthe influence of mainstem

discharge on the surface area of specific habitaf types or {ocations

could be investigatad.

Correction factors were entered to standardize measurements fo a common
scale of ! inch=1,000 feet. Surface areas within entargement areas were
divided by a factor of '6 to account for the four-foid difference in
scaie between 1 inch=230 feet and ! inch=1,000 fest. Due to poor

weather and associated lfow cloud cover, vhe 9,000 cfs photography was

fiown a* a scaie of 1 Inch=920 feet whereas the other three sets of




.

hotoagraphy were obtalned at a scale of 1 inch=1,000 feet. Therefore,
pPhy

ali surface area measurements for the 9,000 cfs photography were

multiplied by a factor of 0.85 to correct for the difference in scale.

Analvsis Procedures

Totai surface arees were calculated for the entire control corridor
between Talkeetna and Devil Canyon by aquatic habitat type for each of
the four discharges. Summations of surface area for the corridor and
aquatic habitat types were also made by individual plate (Appendix ZJ.
Percentages of the tofal surface area represented by each aquatic
habitat type were calculated for each of the four discharges by river

reach and Individual plate.

A series of procedures were employed to evaluate the rellability of the
digitizing. These procedures identified flow-dependent trends In the
digitized date that would verify the accuracy and consistency of the
methodology. Comparisons were made between total surface areas digitized
at each of the four discharges for the corridor, vegetated bar, back-
ground, and ftributary areas. In addition, percentages of the total
surface area represented by each aquatic habitat Type were calculated as
were the percentages of Tctal surface area for exposed gravel, vegetated
bars and background area at each of the four discharges. These per-

centages were summed and the deviation from 100 percent was determined.

Average monthly discharges for the Susitna River at Gold Creek range from
1,500 cfs/day In winter to 28,000 cfs/day during summer, with The

average annual discharge belng 9,700 cfs/day (Figure 3a). Snowmelt

I3

o

C

o

-
t

runott curing June and early July accompanied by glociz

fall runoff during July and August provice remarkalbly sTable anc

persistent high summer discharges (Figure 3 n, <, dh

From an analysis of hvdrologic data, it was detfermined that the aerizl
photography obtained at a mainstem discharge of 23,000 c¢fs represents a
typical mid~summer discharge for the Talkeetna-to-Devil Canyon reach of
+he Susitna River, Therefore, this photographv was used 1o depic™
basel ine mid-summer habitat surface areas, and The percent change in
surface areas as a function of mainstem discharge was referenced to the

digitized surface areas on the 23,000 cfs photography.

Because the change In surface area of aquatic habitat Is a function of
discharge and channei geometry, the Talkeetna-to-Devil Canyon reach was
subdivided intc four segments, each possessing somewhat different
geomorphological characteristics. Total surface areas of each habitat
type within these segments were determined to focus attention on the
diversity of habitat Types and surface area responses among the four

river segments.

RESULTS

Total surface areas within the control corridor are presented in Table !
by aquatic habltat type and sub-area for each photo mosaic. The arsal
equlvalent of the precision of measurement for eacn individual digitized

area Is + 0.23 acre.
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FIGURE 3 Average annual discharge and average monthiy discharges
for the Susitna River at Geld Creek (adapted from Scully,
Leveen, and George 1978); b,c,d. Menthly flcw duration
curves for the Susitna River at Gold Creek {adapted from
Acres American Inc, 1983).

fanie ! Toted taog Brees noatres mithin “he Taloo-
Canyon river segment by categury at four LChar
Surface Arsa by Rischarge
Category 2.000 cis 12,500 ¢is 18.000 cfs
Mainstem 2,399.30 2,850.45 3,158.47
Stde Channel 761.54 1,085.4¢ 1,222.17
Side Slough 155.64 118.06 85,78
Upiand Siough 23 .85 23.62 22.56
Tributary Mouth 13.84 26.20 25.30
Tributary 3.48 2.80 2.66
Gravel Bars 2,086.60 1,727.70 1,4159.18
Vegetated Baers 1,714.20 1,919.11 2,011,35
Backgreound 3,307.96 3,685.06 3,444.13
Total Corridor 10,476.41# 11,458.46 11,391.60

Area

* Snow and shoreline ice complicated the digitizing of this set of

photography.
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Tne values presentec in Table 1 were picited 70 illusirate ine suriace

area respoenses of individual habitat types to changes in mainstem dis-

3

charge es measurec et tne USGS Gold Creek gaging stetion (Figure 43

4

Syrfece areas of mainstem and side channel habitats increased with

increasing mainstem gischarge. Concurrently, exposed gravel bars

gecreesed witn increasing discharge.

Surfece area of sice siough habitats increased with decreasing mainstem
¢ischnarge. Upland siough surface areas showed a deciining frend with

decreesing discharges.

Tributary mouth habitet was low at 5,000 cfs, increased at discharges of
12,500 ang 16,000 cfs, then decllined at 23,000 cfs. Surtace area of
vege tated bars remalned relatively constant over the range of mainstem
discharges. Tributary habitat Increased slightiy with decreasing dis-

charge.

Percentages of total surface area within the control corricor are

presented In Table Z by category for each of the four discharges.

Table 3 presents the percentage change in the surface area of each
habitat type with decreasing mainstem discharge as calculated from a

baseline discharge cf 23,000 cts.

Figures 5-8 present the surface area response of Indlividual habltat
types to malinstem discharge in four segments of the Talkeetna~to-Devii
These segments extend from river miles (RM) 101 to 113,

Canyaon resch.

113 1o Y122, 122 to 138, and 138 to 149. The percentage of the total
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{Rkt 101 t0 149).
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Tabie 2. Digitized surface areas within The Talkeetna-to-Devii Canyon Table 5. Percentage change in digit

river segment expressed as & perc .ntage oi the totel corridor discharges relative to corresponding a R
area less tne background area. cfs.

Ferceniage Lhange by Discharge
Egr‘g"g{}iaﬁe Ju '§s~haE£~a

Category 9,000 ¢is 2,200 ¢is 16,500 cfs
Lategory 9,000 cfs 12,500 cfs 16,000 cfs 23,000 cts

Mainstem -35.80 -23.73 ~1%.48
Mainstem 33.47 36.70 3G.74 49,15

Side Channel -38.62 ~11.71 -1.49
Side Channel 10.62 14.10 15.38 16.32

Side Siough 196.22 130.99 63.26
Side Stough 2.17 i.52 1.08 0.69

Upltand Slough ~2.40 -3.34 -7.69
Upland Siough 0.33 0,30 0.28 0.32

Tributary Mouth 14.56 116.86 109.47
Tributary Mouth .19 0.34 0.32 0.16

Tributary 23,21 ~0.89 -5,09
Tributary 0.05 0.04 0.03 0.04

Grave! Bars 156.59 111.77 73,96
Grave! Bars 29.25 22.24 17.86 10.73

Vegetated Bars .51 12.53 17.83
Vegetated Bars 23.%1 24,71 25 .31 22.60

Background -0, 98 11.06 351

«




Total Surface Area (acreg)

1000 I |
/MA;NSTEM
EXPOSED GRAVEL BARS -

o~ SIDE CHANNEL
\\ 10
2

-5
100 -

50
40 -

30

SIDE SLOUGH ~
~0.5

UPLAND SLOUGH b

&
&

{zui) eaiy 9oeping pazinbig (el0g

1+ TRIBUTARY MOUTH

i i L L i i { i ! ! ! { 1 0.01
g 10 i1 12 13 14 15 16 17 18 19 20 21 22 23

Mainstem Discharge at Gold Creek (x103, cfs)

FIGURE 5 Surface area responses to mainstem discharge in the
Talkeetna-lo-Lane Creek reach of the Susiina River
(R 101 to 113).
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FIGURE 7 Suriace area responses to mainstem discharge in (he
Curry-to-Gold Creek reach of the Susitns River
(A 122 t0 138)
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area that each habitat type represents varies for each of these river
Y P p

segments, but the general trends displayed by fthe enfire sfucy reach are

evident in each segment.

Figure 9 presents a relative compar iscn of total surface aress cal-
Taikeetna
to

culated tor various habitat categories within the entire TaikeeTna-to- e Creek
o 3)

Devil Canyon reach and within the four segments for each of the four

discharges. In all segments, mainstem and vegetated bar surface areas

Lane Creek

sredominate. The greatest diversity occurs In the Lane Creek-to-Goic o A
: : s . A 1%3"@\{)122; X
Creek reach cof the Susitna River (RM 113 to 138), in which a greater Lt

percentage of the total surface area ls represented by gravel and vege-

tated bars. This rlver segment is characterized by a more braided Curry
to

Gold Creek

channel pattern. (RM 122 to 138)

DISCUSSION

Goid Creek
]

Air photo interpretation Is highly dependent cn the quality of the Devit Sanyon
{Fh 138 10 149)

photography. Although each set of photographs obtained in this study

were generally clear and complete, the time of day, date, and pre-

vailing weather conditions at the fime the aerlial photographic missions LEGEND

were flown affected the exfent to which detailed riverine features were {W Mainstem SS Side Slough

N
visible. The 9,000 cfs photographs, cbtained on October 10, 1983, were E_I_‘_J Side Channe! US Upland Slough
taken after Ice had begun to form ajong the river and a {ight snowfall 7 Gravel Bars Thi Tributary Mouth
il
had covered the ground. in some cases, this made fhe determination of L;__, Vegetated Ears

the water's edge more difficult. In other cases, particulariy for

upland sioughs, the sharp contrasf between the dark open water and the
FIGURE 9 A comparison of relative amounis of the different
snow covered shoreline combined with a lack of deciduous foliation habitat categories comprising various reaches of ihe
Susitna River at four mainstem discharges.
greatly assisted visual determination of the siough boundary.




The 23,000 cts photographs, faken on June 1, 1982, were cLicinec at &
t+ime of the year when the sun was at a high angle and deciguous vegete
tion had not fully leafed-out. This resulted in few shagows, whnich

enabled excellent delineation of water's edge and slough bouncearies.

The 12,500 and 16,000 cfs photographs were obtained on September 11,

1882, and September 6, 1983, respectively. At this time of year the sun

(4]

at a low angle, and declduous follation is well developed, resulting
in extensive shadows along the south and east shorelines. These shadows
sometimes obscured The water's edge and made some surface area delinea-

tions difficult.

in spite of the minor differences In photographic detail, *the accuracy
and reliability of area! measurements obtained by the digitlzing
technique appear to be good. A comparison between total surface areas
for the control corridor at each of the four discharges deviated from
1.1 to 5.3 percent of their arithmetic mean. This sugges*s that & high
level of precision and good replicability were maintained during the
dlgitizing of all four sets of aerlal pnotgraphy. Total surface areas
for vegetated bars and background areas were compared among the four
discharges and were found to remain relatively constant. This would be
expected due to the |Imited influence of the flow fiuctuations on these

areas.

Surface area responses are a function of streamflow and channel
geometry. |f channel geomefry remains constant over time, *the surface
area responses can also be expected to remaln constant. Within the

level of precision of this work, smal{ local changes that may have

occurr

i}

¢ in channel ceometry were Thought 10 have g R T
effect on 7The accuracy of surface arec estimetes. Theretoure, Tne
results presented in this study are reprecentative of open water
concitions and existing channel geometry. |f the cperation of “ic
proposed project results in no ice formation and coes not significantiy
alter existing channel geometry In the Taikeetna-to-Devil Canyon reach,
then the response patternc presented here are applicable to a year-roung
assessment of habitat avallabiiity under project conditions,

Definitions for aquatic habitst Types used In this study represent a sef
of visually recognizable, streamtiow uependent physical characteristics
that do not resvrict the occurrence of & particular habitat type 1o
fixed geographical locations. An examplie of the flow-dependent natfure

of these definitions is refisected by side slough and side channel

fal

habitats. Side sioughs, by definition, are ciear-water habitats in
which the fiow Is malntained by upweiling and lccal surface water run-
off. A non-vegeztated alluvial berm and dewatered overflow channel
separates the clear water habiiaT from the actlive channel. When main-
stem discharge Increases and river stage rises, the alluvial berm at The
head of the slough is overfopped. Turbdid mainstem water flows into the
overflow channe! and replaces the former clear water hapitat wiTh
deeper, faster flowing, turbid water, The agquatic habitat at This
location then fits the defintion of side channe! hebitat. Conversely,
as mainstem discharcge cecreases, areas classified as side channels may
become cut cfr from the mainstem flow at Their upstream snd and become
ciear water hatitats. |f these clear water arsas are contiguous

connected to the mainstem at the downstream enc of the channe they
ks M




then classif,ed as side sloughs. [f these clear water arees were not
contiguous and connected to the mainstem, thev were concigereg "pondec
water™ &nd thelr surface area was Included in the measurement of

dewetered gravel bars.

Insufficient time and resources were available to make on-site inspec-
tions to determine whether the ciear water flow In these cutoff side
channeis would be waintained by upwelling, or whether it wes a shortf-

+

term prenomenon attributabie fo bank storage draining irtc the channel.

Field sampiing is necessary tc determine the source of the clear water
betore assigning these new side slough habitats any significance in

terms of flsh habitat.

A reduction of mainstem and side channel surface area and =~n increase In
side slough and exposed gravel bar surface areas was opserved at [ower
discharges. This results frcom both the dewatering of areas and the
change In their habitat classification. The increase in side siough
area results primarily from - reclassification of slde channe! habitat
and @a minimization of backwater effects at the downstream end of the

sioughs.

Surface areas o, tributary streams were summed and found to increase
siightiy at & mainstem discharge of 9,000 <fs. As widths of the main~

stem channelis decrease wlth decreasing discharge, Tributaries must flow

o
[

greater distance and, Therefore, fributary surface area tends to in-

crease at fow malnstem discharge,
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Tributary mouth habita

stem discharge and channel geometry. or triburary
habitat &1 ©,000 cts as indicated by This analysis is thought to be &r

artifact of the photography rather than The influence of mainsten
discharge or channel geometry. The 9,000 cfs pheotographs were obtained
October 10, 1983, well after the Susitna River had begun fo clear.
Because much less conitrast existed between the clear water plume of the
Tributary and the more turbid mainstem water at this Time of year, i1 Is
unlikely “That the entire surface areas of the fributery mouth habltats
were digitized. Therefore, the fotal amount of Tributary mouth habitet

surface area may be siightly under estimated at 9,000 cts.
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hppendix 2. Digitized surface avea totals by hsbiiat type fovr each individual plate for four Gold Creel msinstem discharges.

Legend

Flow 1 = 9000 cfs Type 1 = Mainstem Type 5 = Tributary mouth Type 9 = Rackground
Flow 2 = 12,500 cfs Type 2 = S5ide channel Type & = Tributary

Flow 3 = 16,000 cofs Type 3 = Sids slough Type 7 = Gravel baxs

Flow & = 23,000 cfs Type 4 = Upland slough Type § = Vegetated bars
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