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INTRODUCT ION

The proposed Susitra hydroelectric project wl|| alter the natural
streamfiow reglmes of the Sus|tna River, Tha rlver segment gownstream
trom Davil Canyon to the Chul Itna River confluence {(Taikeetna) would
experience notable alterations in naturally occurring streamf|ow
patterns, due to Its proximlty to the proposed damsltes and the |Imited
amount vf Influence that tributary Inflows have on total discharge In

this river segment.

With=project dlscharges are expected to be lower than naturally
occurring fiows durlng summer and higher In the winter. These altered
flows are expected to affect the amount ond seasonal avallabllity of the
aquatic habltats present in the river. This report provides jocation
and areal extent of varlous aquatic habitat types at different malnstem
discherges. These data, In comblnatlon wlth the results of other
studies focuslng on blologlcai features of habltats present In this
segment of the river, will faclilitate forecasting tha effects of altared
streamflows on the avallabl[iTy of aquatic habltat to anadromous and

resldent fIsh.

Aerlal photography iInterpretation, along wlth fleld reconnalssance, Is
baing used to ldentl|fy and map various aqustic habltat types In the
Talkeetna-to-Devil Canyon reach of the Susitna River (also referred to
as the middie Susltna Rlver). In 1984 Inltie} work on squatlc habltat
mapping and surface area measurements determined the location and zmount
of varlous aquatic hadltat types at mainstem discharges of 23,000;

16,000; 12,500; and 9,000 cfs, es measured at the U. 5. Geologlcsl

=fm

Survey (USGS) Gold Creek gaglng station {Klinger snd Trihey 1984).
This report presents the surface area responsa of aquatic habltat types
to malnstem discharge at four addltlcnal streamfiows: 18,000, 10,600,
7,400, and 5,100 cfs. The 18,000 cfs discharge falls within the 16,000
ta 23,000 cts range, where several slde sioughs and slde channels become
Inundated by malnstem water. The lower three discharges provide a good

basis for evslueting low flow conditions In the river.

This report dlscusses the four sets of aerlal photography anslyzed In
1985 and presents the surface area messurements In combination with
those analyzed |n 1984, However, surface area measuremants obtalned
from the 9,000 cfs photography have been omlitted from this evaluation.
The surface ares measurements obtalned from the 9,000 cfs photography
were suspected of belng somewhat [naccurate dus to dlstortions
assoclated with Ice and snow cover (Klinger and Trihey 1984), The
presence of snow and jce made It dlfflcult to sccurateiy determine the
water's edge and measure the wetted surfaces. The 1984 surface area
measurements obtalnaed from the 9,000 cfs photography were compared wlth
1985 suriace area data obtained at 7,400 and 10,600 cfs. The adverse
Influence of shorellne lce and snow cover on the accuracy of the $,000

cts data set Is quite evident from this comparison (Kilnger 1983).

Surface area measuremants for the seven dlscharges evaluatad in this
report provide an mdequate basls for identifylng the rasponse of
speclflc areas to streamflow reductions, as well as for quantifyliog
change In watted surface area of mliddle rlver habltat types over a broad
range of streamflows. Although wetted surface araa may be used as an

Indicator of habltat avallablllty, It does not represent habltat



quallity. Thils report does not contaln any statements concerning the
sultabll ity of the varlous habitat types for flsh, nor does It pddrass
how the quallty of these habitats may respond to changes |n malnstem

discharge.

Habltat Type Designations

The total wetted surface erea of the mlddle Susitna Rlver was classifled
Into slx general aquatic habltat types based on criteria visually
evident In merlal photography or hellcopter overfllghts: malnstem, slde
channel, side slough, upland slough, tributary mouth, and tributary.
These habltat types represant physical characteristics of the
environment and do not necessarlly depend upon any perticular degree of

utilization by fish

The followling brlef descriptions were used fo identify the six aquatic
habltat types evaiuvated In this study. These definitlons are limited to
visually recognizable physlical characteristics present durlng [ce-free
condltions and that are easily ldantlfled from the alr durlng hellcopter
reconnaissance tlights. A more detslled description of each aquatic

habitat type has been prepared by the Alaska Department of Flsh and Game
(1983},

Malnstem habitat types are those chennels of the river that

norasl ly convey streamflow throughout the entire year. They are

e

visually recognlzable by their turbid, glacial water and high

velocitles.

Side Channal habltat types ere also characterlzed by turbld,
glacial water. VYelocitles often appear lower than In malnstem
sites. Slde channel habltat may exist In well-detined channels or
In araess typlfiad by numerous Isiands and submerged gravel bars.
When the upstream berms of side channels are dewatered and the

channels contaln clear water, they are classifled as slde sloughs.

Side slough habltat types contaln clear water. Upwelliing and local
surtace runoff are the primary sourcas supplylng clear water to
these aress. Slde sloughs have nomvegetatad upper ihalwegs that
ara overtopped durilng periods of moderate to high malnstem
discharge. When these areas are overtopped they convey turblid

wataer and are then classifled as side channels.

Upland slough habltat types also contaln clear watar and depend on
upwelling and/or local surface runoff for thelr water sources.
Upland sloughs possess vegatated upper thalwegs that are seldom

overtopped by malnstem discharge.

Iributary mouth habltat types are clesar water areas that exist
where tributary streams flow Into malnstem or side channel
habltats. Thls habltat type |s manlfest as a clear water plume
extending out Jnto the turbid recelving water. Tributary mouth
habltat also extands upstream Into the tributary to the upper

aextent ot any backwater Influence that might exIst. The surtface



ares of tributary mouth habltat Is affected both by tributary

discharge and mainstem stage.

Iclbutary habitat types are those reaches of tributery streams
upstream of the iributary mouth habltats. Tributary habitat types
have not been evaiuated in thls analysls because trlbutary hebitat

Is not Influenced by mainstem stage.

Non-wetted areas were classifled as elther vegetated islands or graval
bars. Areas wlithln the control corridor that ware quantifled but not
relevant to the surface area analysis were classifled as ™ackground™
Figure | praesents a descriptive key used to classify areas of the mlddle
river Into habltat types. This key was adapted from the Alaska
Department of Fish and Game Susitna Hydro Aquatic Studlies (1983)

class|tlcatlon Index for aquatic habitet types.

Eleld Methods

Complete photographlc coverage was obtalned for seven nalnstem
discharges In the Taikeetna~to-Devlil Canyon reach of the Susitns River.
Black=-and=-white serial photographs were obtalned at an approximate scale
of 1 lnch = 1000 feet, with & 60 percent overlap between adJacent
photos. The dates of the photography &nd malnstem dlscharges as
measured at the USGS Gold Creek gagling station (No. 15292000) at the

time of photography are precented In Table 1.

Table 1. Dates and malnstem dlscharges at whlich aarlal photography of
the Taikeetna-to-Devil Canyon reach wes obtalned.

Date Discharge (cfs)
6-1-82 23,000
8-24-80 18,000
9=11-83 16,000
9-6-83 12,500
9-9-84 10,500

10-4~84 7,400
10-14-84 5,100

Hel lcopter reconnalssance flights were conducted over the Talkeetna—to—
Devll Canyon reach at mainstem dlscharges simliar to those at which the
aser|al photography was cbtalned. Durlng each of these raconnalssanca
flights, Bquatic habltat types were ldentifled using tha key prasantad
as Figure 1, and thelr locatlions were mapped on 1 Inch = 1000 feet scale
bluellne prints of the Susitna River. Dewatered gravel bars and
sTreambank areas were sketched on the blualine prints as were boundaries

of the various habitat types.

Ottlce Proceduras

Photo Plates and Enlargaments

Photographlc mosalcs were preparad from the overiepplng biack-and-white

photos tc provida contlnuous 1 Inch = 1000 feet coverage of the

Talkeetna-to-Dev!l Canyon reach for each of the seven dlscharges. The
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photo mosalcs were subdivided Into elghteen sactions of zpproximately
the same length, with a small amount of overlap betweean adjolning river
sections, A set of elghteen 4=1/2 Inch by 15 Inch photopiates was
printed for each of the seven dlscherges (Appendix 1}, For the sets of
photography tasken at 23,000; 18,000; 16,000; and 12,500 cts, each photo
plate was careful ly examined and areas that were too small in slze to
provide detalled resclution were enlarged to a scale of 1 Inch = 250
feet. Al| sets of photography taken at 10,600; 7,400; and 5,100 cfs,

were enlarged to a scale of | Inch = 250 tfeet.
Habltat Type Boundaries

Aquatic habitat boundarles mapped on the blueline prints during the
he)icopter raconnalssance fllights were transferred to corresponding sets
of photographs. Flgure 2 provides an example of the technique used for
the photography teken at 23,000, 18,000; 16,C00; and 12,500 cts. The
technique used tor the photograpry taken at 10,600; 7,400; and 5,100 cfs
was essentlally the same, with the exception that no enlargement araeas
ware defIned because the entlire set of photography was printed at the
enlarged scale of 1 :nch = 250 feet. A tofal of 35 adjolning plates
were needed to cover the entlre Talkeaetna—to-Devll Canyon reach at that
scale. Matchlines were drawn on adjoining photo plates to ensure that
habltat ereas wlthin overlapping sections near the edges of the plates
ware not counted twice. The boundary of each enlargement area was
established vsing prominent topographlc features In the photography and
drawn on both the plate and the Individual enlargemant., This ensured
that areas wlithin the enlargement could be summed and compared wlth the

enlargement area on the plate.

-5-

The external boundarles of the total area to be Included In the surface
area analysls (control area) were deflined on each plate, so that sub-
areas withiln the control arena could be totaled and compared wlth the
total control area of thet plate. 1n many ceses, |t was nacessary to go
beyond the river channel boundaries to establish an lcentltisble control
area boundary. The area !ocated between the contrcl area boundary and

the river channel was dlgltized as "ackground® (refer to Figure 2Zb).

Digltlzing

In thls report, diglitizing refers to the process ot calculating the area
wlthin a8 perimeter clircumscribed on the areail photographs. Area
calculations wera made using a Numonlcs Model 2400 DIgiTablet and
Electronlc Graphics Calculator connected to an Epson HX-20 Notebook
Computer. Prlor to digltizing each photo plate and enlargement,
boundarles were drawn around each wetted and non-wetted habltat element.
By traclng the parimeter of a glven area wlth the Numonlcs DigiTablet
cursor, Iﬂw area clrcumscribed |s caiculated by the Graphlcs Calculator
to an accuracy of 0.01 square Inch., Thls accuracy |s |ess then that of

del Ineatlon and operstor traclng error.

Digltizing strategy conslisted of digltlizing tha control area, the
enlargements ([f present) and elements withln the control area. |If
enlargements were present, the total area of the enlargement vas
digltized and then the elements within |t. Each ares calculation was
performed twice. |f the parcent error between the two measurements wos
greater than flve percent, the area was radigltlzed untll the percent

agreament was less than flve. An Interactlve computer program was



FIGURE 2a. Example of a Susitna River segment with habilat types mapped and classified.
2b. Ewample ol the same river segmenl as delineated prior 1o digitizing.

s



developed for the HX-20, which prompted tha digitizing operator for the
plate number, flow code, control area number, enlargement number (it
enlergement), enlargement factor, habltat code, element number and the
digitized srea (transferred from the graphics calculator). The program
checked percent agreement for each maeasurament, and performed the
summatlon of elements tor comparlson with the Inltlal control area

measurement,

Surface ares measuremonts that had been storad on the Epson magnetic
tape cassettes were transferred Into & computerized data base for
storage, sorting, end subsequent analysis. Each Individual surfece area
measurement was entered as a separate record that enabled ldentiflcation
by discherge, photograph (corresponding to a river mile Index), and

Individual area number.

Correctlon factors were entered to standardlize to a common scale of 1
inch = 1000 feet. Due to prevalllng weather fectors at the time the
serial photography flights, slight varlations In scaje occurred In the
varlous photo sets, Surface aress withln enlargement areas and for
those sets of photos printad antirely at the oniarged scale were dlvided
by a tactor ot 16 to account for the fourfold difference In scale

between 1 Inch = 230 feet and 1 Inch = 1000 feat,

Analysis Procedures

Surfoce areas were summed by habltat type for the entire river corrlidor
betwaeen Talkeetna and Devll Canyon for each of the seven dlscharges.
Percentages of the total river surface erea represented by each aquatic

habltat type were calculated for each of the seven dlacharges.

Because the changa In surface area of aquatic habltat is a function of
discharge and channsl geometry, the Talkeetns-to-Devi| Canyon reach was
subdivided Into tour segments, each possessing somewhat dlfferent
geomorphologlcal characteristics. RM 101 to 113 {Talkeetna-to~Lane
Creek) Is a relatively channellzed segment of the middle river with tew
mid-channel vegetated Islands or gravel bars; few slde channels branch
off from the mainstem. RM 113 to 122 (Lane Creek-to-Curry) Js a more
bralded szgment wlth mld-channel Islands and side channels branching
from the mainstem. RM 122 to 138 (Curry=to-Gald Creek) Is a bralded
sagment wlith large mld-channel Isiands and gravel bars. Numerous slde
channels branch off from the malnstem. RM 138 to 149 (Gold Creek-to-
Devil Canyon) is a more channelized segment wlth some large slide
channels branching off tfrom the malnstem. Total surface areas of each
habltat type within these segments were determined to focus attention on
the diversity of habltat types and surface area responses among sagments

with dlfferent morphologlc characteristics.

Average monthly discharges for the Susltna River at Gold Craek range
trom 1,500 cfs In winter to 28,000 cfs during summer; the average annual
discharge Is 9,700 cfs (Flgure 3a). Snowmelt runcff durlng June and

early July accompanied by glaclel melt and ralnfall runctf durlng July
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for the Susitna Miver 5 Gold Creek (adapled from
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wd August provide steble and peralstest high suaser discharges (Figars
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From sa analysie of the bydrologic data, [T was deterained That the
eor lni photography chtalned at o malnstes dischargs of 13,000 cis
reprasants & Typlcal mid=sumser dischergs for the Talsetreto-Ouvii
Conyon resch of the Sesites River. Thersfors, This photography =es used
fo depict basellime mid-susesr conditions. The percent changs in had|tat
type surifece aredd &i & fenctloan of melnites discharge for other
dlschprgas we referenced fo the diglfized serfece wreas on the 23,000
cis photography.

Total serisce sress for sguatic habitet Typas In the Talkeetne-To-Dav||
Canyon resch of the Susltes River are presanted In Tabie 2. Thess
BaSITAT Typas represast physical characteristics of The environment. I8
SOm0 CR50S5, SUch s for frlbutar|es sng thelr mouths, habltat Type ls
essociated with specific geographical iocation and the habitat Type
persisTs over 8 broad renge of straami|ows even Though e surlace aress
may respond signlflcantly to changes |n discharga In other Instances,
speciflc geographic lecations transform from one habltat type Inta

snothar s river sfage Increases o decroasaes.

Surfsca ares velues presented In Teble 2 wera plotted to |[lustrate the
surface area responses of Indlvidual habitat types In response To
changas In malnstem dischargs (Flgure 4], Surfece aress of malnstem and

slde channel hablfats decressed wlith decressing dlscharge.



Tabie 2. Total surtaco areas by hasitat typa within the Talkeetns=+o-Devil
Canyen reach of tha Susitnz River.

Aurioce Area (pcresd by Dlschargs

Mainstén 2458.1 25996 2805%.9 28504 3158.5 - N2
5ide Channal T29.7 T68.7 PEE.7 1955 1281.2 :; 1240.7
Side Slough 121.4 144,0 154.2 T80 3.8 :; % ﬁ 32,5
Upriand 5iougn 15.3 .9 19.& 3.6 2.6 o, TR 24,4
Tributary Mouth 15.9 1%.1 18.& 6.2 5.3 ‘3 :-" 5: 2.1
é-rmi Bar 238.3 2300.2 18484 Ty 1448.2 - I .-_|:;| Bt3.8
Yegatated Bar 19454 2130.5 2080.2 191%.1 206010 .4 _3 ";: A 1TE.

PROMISIOHAL
E. Woody Triney & Assoclates
Date__A-Jo-83 .

PROVISIZHAL
E Woody Trihey & Associates
Date. 4 -~ &S

lll.l.'

1,600 T T rrTrrrrrrrrrrrida
- MAINSTEM
N RAVEL BAR
1,000 _/ \
E SIDE CHAMNNEL
‘; =3
o =
o
@ -
S
L]
o L
oL
-
L1}
a SIDE SLOUGH
e T00 jm
a =
o -
50 b
UPLAND SLOUGH A - -
TRIBUTARY MOU
10 i ¢ 1 4 L 11 &1 1t oL 1L
5 10 16 20
Mainstem Discharge at Gald Creek (x10™2 cf

FIGURE 4 Surface area regponses to maingtem discharge In

Talkeetna-1o-Devil Canyon reach of the Susitna 7
(RM 101 ta 143),

gl

the
MBI



Concurrently, exposed gravel bar surface area Increased with decreased

dlscharge.

Side slough surface area Increased wlth decreasing discharge down to a
malnstem dlscharge of 7,400 cfs, and then decreased at 5,100 cfs.
Upland slcugh surface area remalned raelatively constant over the range
of mainstem discharges, decreasing somewhat at 5,100 cfs. Surtace area
ot tributary south habitat peaked at Intermediate flows of 16,000 and
12,500 cts. Yegetated bar surface ares remained relatively constant over

the range of malnstem discharges.

Table 3 presents the percentage of the total river corrldor represented
by each habltat type for each of the saeven mainstem dlscharges. Table 4
presents the percent change In the surface area of each habltat type
with decreasing discharge as calculated from a basel ine discharge of

23,000 cts.

The Talkeetna-to-Devil Canyon reach was dlvided Into tour segments based
upen differing geomorphologlcal charac*eristics, These segments extend
from approximately river milas (RM) 101 to 113, 113 to 122, 122 1o 138,
and 138 to 149. Because of differences In the amount of surface area
within each river segment and the desire to accent the response of
habltat surface areas within the river segments, surface areas for the
varfious habltat types are reported as the parcent of total area In the
river corridor (Figure 5). Figure 6 presents a relative comparlson of

total surface aress calculated for varlous habltat typaes within the

entire Talkeetna-to-Devil Canyon reach and withln the tour segments in

response to changing malnstem dlscharge.

D1SCUSSI0K

Alr photo Interpretation Is highly dependent upon the quality of the
photography. Al though esch set ot photographs obtalned for this study
was generally clear and complete, the time of day, date, and prevalling
weather conditions at the time the aerial photographlc missions were
flown atfected the extaent to which detslied riverine features were

vislible,

The 23,000 ctfs photography, taken on June |, 1982, was obtalned at &
time of the year when the sun was at & hlgh angle and decldious
vegetation had not fully leated-out., This resulted In few shadows,
enabling excellent dalineatlion of water's edge and slough boundaries.
The 7,400 cfs and 5,100 c¢fs photography, obtalned on October 4 and 14,
1984, respectively, have extensive aress of shsdows slong the south and
aast shorellnes. This was due primarlly to the low sun angle durling
that time of year. These shadows somet|mes obscured the water's edge
and made some surfsce area dellinestions more difficult. The remalning
sets of photography had lsolated shadow probiems. In spite of the minor
problems wlth photographic daetall, accurate and rellable surface ares
messurements were obtalned using varlous techniques to ald In

dal ineations.



Table 3. Surface areas by habitat #fypa within the Talkeetna=to-Devli Table 4. Percent change [n digltlzed surface areas reletive to
Canyon reach of the Susitne River expressed as a percantage of L corresponding areas prosent at 23,000 cti.

the total river corridor aroa

Earcentaga by Dischicge Psrcentage Changs by Olscharge
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Aquatic hablitat surtace area responses are a function of streamflow ond
channel geometry, Small |ocal changes ware observed during the time
perlod In which the sets of photography were obtained. These small
chenges wore thought to have an Insignificant effect on the eccuracy of
the surface srea measurements or the ability to make comparisons between
photographs taken In differant years. |f channel geometry remalns
relatively constant over time, then the aquatic habltat surtace area
responses can also be expected to remain constant, Therefore, the
results presented here are representative of open water conditions and

exlsting channel geometry.

The proposed project is expected to result In a longer opan-water season
than is presant under natural condltions. In addltlon, when freeze-up
occurs, the locatlon of the ice front |s anticlipated to occur farther
downstream, |eaving portlons of the middle river ice-free (Harza-Ebasco

1985a,b).

Some changes In channel morphology are anticipated. The malnstem
channel s expected to degrade by as much as a foot, leaving some slide
channel and slough areas perched. This would result In a higher
malnstem stage requlred to overtop the alluvial berms (Harza~Ebasco

1985¢c).

The surface area response patterns presented here could be adjusted to
account for altered breaching discharges of varlous sloughs and side
channels and, thereforo, be appllicable to & post-project scenarlo. It

must be re-emphaslized, however, that the results of this study make no
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assassment of the quallty ot the habltats or their sultebllity for use

by fish.

Definltlons for aquatic habitat types used In thls study represent & set
of visually recognizable, streamflow dependent physicel characteristics
that do not restrict the occurrence of a partlicular hablitat type to
fixed geographical locations. An exampie of the flow-dependent nature
of these definitions Is reflected by side slough and side channel
habltats. Side sicughs, by deflnitlon, are clear water habltats In
which the flow |Is malntalned by upwelllng and local surface runoff. A
non-vegetsted alluvial berm at the upstream end of the dewatered
overflow channel separates the clear water hablitat from the actlve
channel. When mainstem discharge Increases and river stage rises, the
alluvlal berm at the head of the slough Is overtopped. Turbld malastem
water flows Into the channal and replacas the former clear water habltat
wlith deeper, faster-flowlng turbld water. The aquatic habltat at this
locatlon then t1ts the detlinition of slde channel habltat. Conversely,
as meinstem discharge decreases, areas classlfled as slde channels may
become cut off from malnstem flow at thelr upstresm end and become clear
wataer habltats. If the clear water Inflow tc these systems Is
sufficient to maintaln a downstream connectlon wlth the mainstem, these

areas then fit the definltion of slde slough habltat.

General tfrends In surface area response to malnstem discharge became
apparent In this study. As malnstem discharge decreased, the surface
area of both malnstem and slde channel hablitat types decreased.
Concurrently, slde slough habltat surfasce srea increased wlth decreasling

discharge. The decrease In slde slough surfsce ares shown at 5,100 cts



was due to some of the sloughs dewatering at thelr downstream end
leaying remnant, ponded water which was not consldered avallable

habitat.

The surface area response of malnstem, slde channel, and side siough
habltat |s not necessarily directly correlated with habitat quality. In
malnstem and some sl‘e channel habltats, velocity and depth are |imlting
tactors tor the distribution of fish. As malnstem and side channel
surface aress decrease wlth decreasing malnstem stage, water depths and
velocltles In these areas are reduced, maklng these habitats more
sultable for use by fish. Conversely, as mainstem discherge decreases
and slde slough hablitat Increases, these aiready shallow slough areas
may become even shallower wlth very low velocltles, Access Into these
areas may become a problem and/or the shallow depths of the sloughs

themselves may result In |ess than sultable habltat.

Tributary mouths and upland sloughs are the other source of clear water
habitats In the middle river. Trlbutary mouth habltat surface area is a
function of both mainstem discharge and tributary flow. Surface area
was low at a mainstem d|scharge of 23,000 cts, Increased at moderate
malnstem discharges and then decreased at discharges of 10,600 cfs and
below. At 25,000 cts, the combination of high malnster stage and water
velocltles resulted In a shearing off of the clear water plume as it
entered the mainstem. The decrease In triputary mouth surface area at

the |ower meinstem discharges probabiy reflects lower tributary flows.

Upland siough surface area remained relatively constant over the range

of mainstem discharges Invest!gated. At 5,100 cfs, the surface area

decrease was due to the mouths of some upland sloughs becoming dewatered

leaving the sloughs as remnant, ponded areas Inaccesslible to flsh

As malinstem dlscharge decreased, the combined surface area of clear
water habltats Increased. Thls Increase In clear water [s Important not
only as potential juvenile salmon rearing habl!tat, but could be of
Importance for primary and secondary production If these clear water
areas remained relatively stable. For exampie, a reduction In malnstem
discharge from 23,000 to 10,600 cfs (essentlally halving the mld-summer
flow) results In a 200 percent Increase In total clear water surface
area wlth a 50 percent decrease In turbld water surface area, and a 125
percent Increase |n exposed gravel bars. Even a decrease [n dlscharge
from 23,000 to 16,000 cfs results In a 170 percent Increase Iin clear

water, primarlly due to Increased tributary mouth surface area.

It must be re~emphasized here that an Increase In clear water surface
area s not dlrectly correlated wlth aa Increase In suitable flsh
habltat. By definition, slde sloughs are clear water areas malntalned
by upwelling., Wlthout fleld verltication, It Is difficult to
distinguish betwean true side sloughs and areas contalning clear water
due to settliling cut of suspended sediments and possibly dilution by
surface water runoff once the upstream berm of a slde channel Is

dewatered.

DI fterent segments of the middle Susltna River appear dlfferent
morphologlcal ly and vary In the relatlve amounts of wetted areas, gravel
bars, and vegetated Islands. in all segments, malinstem and vegetated

Island surface areas predominate. The greatest diversity occurs In the



Lane Creek-to-Gold Creek segment (RM 113 to 138), In which a greater
percentage of the total surface area Is represented by gravel and
vegetated bars. Thils river segment |s characterized by a more bralded
channel pattern. In these areas, the relatively large edge effect due
to the numerous Isiands and gravel bars may result In the potential for
creation of more usable habitat along channel margins and In channels
wlth hlgher streambed elevations as malnstem stage drops and water
veloc|ties are reduced. In contrast, relatively steep-banked,
channel Ized segments of the river where edge effects are minimal wll|

probably not show as large an Increase In potentlal habitat.

The results of this study can be used to Indicate the potentlal for
Increase or decrease In the amount of usable habltat by evaluating
surface area responses of varlous hablitat types. The term usable
habltat would Include not only flsh habltat, but also aquatic habltats
sultable for primary and secondary production. However, the |imitaticns
of the surface area data generated by thls study must be reallized.
These |Imitations reflect the strictly physical descriptions of the

habltat types deflned here.

The results of this study, however, can be appl led to both ongoling and
future addltional studles whlch focus more directly on varlous
biologlcal features of aquatic habltats. Habitat recon work (Aaserude,
et al. 1985) focused on further defining and subdividing habltat types
Into categorles which more specifically defline habltat attributes and
responses to flow. Fish utillzation data (Hoffman 1985) will be applled

to the results of the habitat recon work to provide a measure of the

-16-

sultabillty ot the varlous aquatic habitats for use by adult and

Juvenlie salmon.

Measurements of primary production in the middle river are erticlpated
from AEIDC. Thils work, in combination wlth the development of a
euphotic surface area response model (Reub, et al. 1985), wlll address
the Issue of with-project primary production potentlal. These studles
wlll provide blologlcal significance to the Increase In total surface
area ot clear water habitats seen in thls study as malnstem discharge

decreased.

The surface area response data presented here represent a portion of a
much larger integrated data base which, when complete, will faclllitate
the forecasting of the effects of altered streamflows on the biologlcal

and habjtat components of the middle Susltna River.
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