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1.0 INTRODUCTION

The purpose of thi s report i s to provi de a background document for
salmon resource investigations relative to the proposed Susitna Hydro-
electric project. Historically, the Susitna River has been a major
producer of salmon for the Cook Inlet fishery, Escapement data has been
col lected from various areas within the river system since the late
1940's and early 1950's by a variety of federa'l , state, and private
agencies. No coordinated effort, however, has been made to tie together
these data or to initiate a basin wide escapement distribution study
plan. This report summarizes all Susitna River drainage escapement data
col lected by the Alaska Department of Fish and Game, Divisions of Spot t
and Commerciai Fisheries, It shal1 serve as a basis for recommending a

Susitna River basin wide escapement survey p1an.



I
I
I
I
I
t
I
I
I
t
I
I
I
I
l
I
I
I
I



I
I
t
I
I
I
I
t
I
I

2.0 ESCAPEMENT SURVEY TECHNIQUES

A wide variety of techniques have been developed by biologists to
estimate the number of fish using a particular location or river reach,
These vary according to the environmental conditions, type of habitat,
and budget and time constraints. Some of these methods are used to
produce an index of fish abundance to compare run strength between and
within years or systems, 0ther methods attempt to enumerate total fish
popu l ations.

Visual techniques involve the di rect enumeration of the fish, either
from ground level , from elevated platforms or from the air. Studies
conducted by Kubik and Trent (1974) concluded that hei icopter surveys
were the preferred technique for enumerating chinook salmon. Ground and
tower counts provided conparable numbers, however it is not alr,/ays
econonically feasible to construct tov'rers at a large number of locations
and ground surveys are time consuming. Fixed-wing aincraft are less
expensive to charter than hel icopters, however they fly faster and are
not as maneuverable as the hel icopter and visibility is more limited
from the fixed-wi ng aircraft.

The Susitna R'iver and a nurnber of its major tributaries are glacially
turbid during much of the year and therefore not suitable for visual
survey techniques. For this reason several alternative techniques have
been developed. The primary turbid water numeration techniques used in
the Susitna River are taglrecapture and sonar. Fishwheels are used in
combination with ground surveys for use in the mark and recapture
population estimates. Fishwheel catches are also used with sonar to
apportion sonar counts by species.

1n Iake habitats, visual techniques can be used to enumerate fjsh in
shallow clear water lakes, however weirs and gill nets are more effec-
tive in lakes which are deep or have a lot of aquatic vegetation.

0ther data presented in this report are from creel census, mail
questionnaires, and punch cards from sport fishermen. Each of the
techniques used to col lect data presented in this report are discussed
be I ow.

2.1 Tower Counts

Counting towers are permanent or semi-permanent structures, approxi-
mately 25 feet high, which are constructed at singie-channel points on
target streams where visibility across the adult salmon rnigration path
is good. Counts of migrating salmon passing the tower are usually made
for ten minutes per" bank and extrapolated for each hour. Often con-
trasting color substrates are placed on the streambed to aid in seeing
the fjsh and l ights are used to enable fish counting at night.

Tower counts are a good way of estinating total adult salmon escapements
of clear water tributaries when water conditions are good and the tower
is well placed, This technique is primarily used to enumerate bank
oriented salmon ('i,e., sockeye and pink), however towers have also been
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used successful ly on narrow, shallow rivers to count coho, chjnook, and
chum sa I mon wh i ch do not ori ent by bank when they mi grate. Thi s

technique provides a continuous record of salmon passage and is valuable
in determining migrational timing and peaks.

Tower count escapement estimates are most accurate when the observed
migrations have an even temporal and spatial distribution (Cousens et
al . 1982), Errolis introduced when the salmon migration is i rregular
and/or composed of mixed species which complicate species identifica-
tion. These errors can be compounded by poor visibility and variations
between different observers.
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In the Sus'itna River drainage,
River (Kubik and Trent 1974)
1973a, 1975a).

2.2 Ground Su rveys

tower counts have been used on the Deshka
and on the Talachul itna River (Barrett

Ground level surveys nade on foot or in a boat provide an instantaneous
count of the number of live and/or dead salmon within specific stream
reaches, index areas, or entit"e stream lengths which can be used to
produce an escapement estimate. Escapement estimates from ground survey
counts of streams or index areas are more reliable if they are derived'
from several repeated surveys,

Foot surveys are best suited to small, shallow, clear water tributaries
where the flolr patterns are stable, the banks are relatively free of
large carnivores and easy to walk along, and the fish and carcasses are
hi9h1y visible. Counts obtained from surveying spawning grounds by foot
have been used to estimate escapements of chinook, coho, sockeye, pink,
and chum salmon. Foot surveys can be used to obtain counts in smal.l
tributaries where aerial surveys are not practical , to provide addi-
tional data to cal ibrate or adiust aerial survey countsi or to determine
the spawning distribution of particular tributaries within a large
drai nage.

Factors which can limit the reliabiiity of escapemen! estinates from
foot surveys or introduce bias are: (1) exper"ience or ability differ-
ences between fish counting personnel , and (2) spawning or migrating in
conditions which hinder visual sightings (i.e., deep water, high dis-
charge, high turbidity, and snow and/or ice cover), In addition,
observers are often Iim.ited to one bank which can limit the visual
coun!s.

Foot surveys have been conducted on a numben of clear water tributaries
of the Susitna, Yentna, Talkeetna, and Chul itna rivers over the years.
Two tributaries which have been surveyed regularly with this technique
are |^Jillow Creek (Redick 1970, 197i; l^latsjold 1975-1980; ADF&G 1983a;
Barrett et al , 1984, 1985) and Prairie Creek (lllatsiold 1973-1979;
Barrett 1973a, 1975a; Friese 1976a , t976b; Waltemyer et al. 1980;
Barrett et al . 1984). Since 1981 the Susitna Aquatic Studies program
has done extensive foot surveys of tributaries, sloughs, and side
channels in the lower and middle reach of the Susitna Riiver (ADF&G 1981,
i983b; Barrett et al. 1984, 1985).



I
I An alternative to foot surveys in small, clear water streams that are

.l..tiiUt" and do not have mijor rapids is a float survey in- a boat.or
iniiatable raft. Boat surveyi can be an efficient method of obtaining
instantaneous counts of fish in narrow streams where fish cannot be

oui"ivea from one bank. However, stream gradient, f'low, turbidity '
olare on the water surface, and navigational obstacies are jmportant

ionsiaerations in gaging the usefulness of boat sutygy. counts' . For

"iurpi",- 
in fast, -t;isIing streams' fish counts will be negatively

"ii"lt"i if the iish counfer has to be more concerned about getting
downstream safely than he is about counting fish. Another disadvantage
ii init-Uout surveys only provide a one-wai coverage (i,e., downstream)

of the survey area.

Boat surveys have been used less frequently t-han 
-gro!I-d-,su 

rveys to.count
fish in the susitna River drainage. Kubik (1965, 1966) conducted b0at
surveys of clear water tributaiies in the lower Susitna River and

witsii,to Og72-L974) d'id a series of boat surveys on willow creek'
Barritt ( igzga, 1975a ) and Friese (1976a ' 1976b ) di d boat surveys 0n

tiibutaries and lakes in the Yentna Rive. drainage and on Stephan Lake

in the Talkeetna River drainage, Additional boat surveys iave been

reported by the Susitna Aquatic studies progran (ADF&G 1983b; Barrett et
al. 1984, 1985).

2.3 Aerial Su rveys

counts of salmon on the spawning grounds using low flying aircraft allow
an oDserver f,o survey many moie streams in a given time than g-round

surveys. Aerial surveys are conducted using fixed-wing aircraft .or
i,.ijii,pt..t. Fixed-wirig aircraft are used. most commonly -for aerial
lounts' of salmon. Advaitages afforded by fixed-win9 aircraft are that
iney allow the observer to survey large drainages in-a short period,of
time and at a lower cost than other aircraft. Aeria] surveys-by heli-
iopi.i ... more eff.icient than fixed-wing surv_eys because hel icopters
are more maneuverable over winding strearns, slower flying' and 0tfer
better visibility. However, they have a shorter f lying range and may be

cost prohibitive for surveys of large drainages.

Aerial surveys are usual1y conducted by one trained observer and an

experienced piiot. Weather and budgets permitting, spawning grounds.are
iuiveyeA several times to obtain counts du'ing the peak spawning period.
Peak 

-aeria'l 
counts are used as an indices of relative abundance for

eiiimating total escapernent and if the methods remain consistent from
yei.-io-yEar these index counts can be compared between years' Ih"
i,ougn 

";timates 
of escapements from aerial surveys may also be useful

for in-season management of salmon stocks.

Aerial surveys have been used to enumerate chinook, sockeye, pjnk' chum'

and coho saimon and this technique works best in spawning areas .of
broad, shallow, c'lear water tributaries with Iittle or no overhanging
vegetation and in shallow lakes.

The reliability of aerial survey counts are affected by the.experience
or inexperienie of the observer and the piiot' fatigue, differences
between'observers, fish density, lighting conditions, poor weather' high
discharges, and highly turbid conditions.
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The majority of the salmon escapement data from the Susitna River
drainage is composed of aerial survey data. Historical'ly, the Division
of Conrnercial Fisheries has conducted aerjal surveys in the Susitna
River dnainage to monitor escapements of sockeye salmon because they are
an important species for the Cook Inlet commercial salmon fishery, and
the Division of Sport Fisheries has done aerial surveys to monitor
escapements of chinook salmon which are a target species in the Susitna
River sport fishery. Escapement infornation on other salmon species has
Iargely been obtained incidental ly during aerial surveys for sockeye or
chinook or it has been col lected using other escapement monitoring
techni ques ,

Streams and lakes in the Susitna River drainage which have been aerial
surveyed reguiarly for sockeye salmon are Red Shjrt Lake, Role Jo Creek,
Chelatna Lake, Shel l Creek, the Talachul itna River, Talachul itna Creek,
Judd Lake, Talachulitna Lake, Trinity Lake, Red Salmon Lake, and Larson
Lake (Barrett 1973a, 1975a; Friese 1976a, 1976b; Namtvedt et ai, 1979;
Tarbox and Sanders 1980; hlaltemyer et al . 1980; ADF&G 1982; Tarbox et
al . 1983; ADF&G 1985c-YEN0NE.TAB).

Aeriai surveys for chinook salmon have been conducted on the fol lowing
tributaries in the Susitna River drainage on a regular basis: Alexander
Creek, the Deshka River, Willow Creek, Little Willow Creek, North Fork
Kashwitna River, Sheep Creek, Goose Creek, Indian River, Portage Creek,
Lake Creek, Camp Creek, Sunflower Creek, the Taiachul itna River, Canyon
Creek, Chunilna Creek, Troublesome Creek, Bunco Creek, Byers Creek,
Honolulu Creek, East Fork Chul itna River, and Middle Fork Chulitna River
(stefanich 1962; Kubik 1963-1973; watsjold 1972-1980; Kubik and Trent
1974; Kubik and Chiupach 1975; Kubik and Riis 1976; Kubik and Wadman
1977-1979i Kubik and Delaney 1980; Delaney et al . 1981; ADF&G 198i,
1983a; Bentz 1982; Delaney and Hepler 1983; Bamett et a1 . 1984, 1985).

2.4 F i shwheel s

Fishwheels function like paddlewheel s, using the current of the river to
rotate sampling baskets which capture salmon as they migrate upstream
through turbid rivers. in most instances, fishwheeil s are used in
conjunction with weirs which divert fish towand the fishwheels. When
properly placed in the migration corridor of major rivers, fishwheels
can be used to obtain a relative abundance index of salmon escaoernents.
Comparisons of the relative abundance index obtained from fishwheel
catches from year-to-year can only be made if the fishwheels are oper-
ated at the sane sites under similar conditions each year.

0n the Susitna River, the efficiency of fishwheels has been found to
vary from site-to-site and year-to-year due to changes in climatic
conditjons, mainstem discharge, on-site morphology, and debris loads in
the water (ADF&G 1981, 1983b; Barrett et al. 1984, 1985). Fishwheels
were also found to be species selective and size selective (Thompson and
Barrett 1983),
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Fishwheels have been used in the susitna River drainage to capture fish
for tagging at Flathorn, Susitna, Yentna, Sunshine, Talkeetna, and Curry
siatioii, -Recovery of fishwheel tagged fish from upstream fishwheel s

inO stream survey! have been used to cal cul ate escapemen-ts- 
-to- ^the

iiitrwtreet tagging sites using mark/recapture techniques (ADF&G 1981,

I9B3; Barrett et al . 1984, 1985). Mark/recapture technlques have also
provjded information on salmon migrations (i.e. ' routes' timing' and

iariations), stock separation, spawning distribution, and it al lows for
the col lection of biologicai data.

The time, effort, and expense required to conduct mark/recapture studies
are greai; however, this is an effective way o-f evaluating large systems
with-maior" runs that cannot be enumerated effectively by other. means'

iire pri-mary source of bias or error associated with estimations of
salmon escipements by mark/recapture techniques is caused by the vio-
iation of one or more of the basic assumptions which must be maintained
to ensure the reliabil ity of population est'imates by these methods
(Cousens et al . 1982).

Another application for fishwheels is discussed in Section 2.5.

2.5 Side Scan Sonar Counts
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Hydroacoustic techniques have, been developed to enumerate upstream
migrations of bank-oriented salmon in clear or turbid rjvers using side
scin sonu". Sonic s.ignals reflected off migrating fish are electrically
recorded. Before esiapenent estimates can be .produced or 

^comparec'
these electronic f.i sh c6unts must be apportioned by species. Sonar fish
counts have been apport.ioned by simultaneously sampling the escapements
with fishwheels, sbi gill nets, drift gill nets, beach seines,.or trip
seines and apportioning the sonar counts based on the relative abundance

of each species in the catch during specific periods.

The accuracy of properly adjusted side scan sonar counters have compared

favorably with tbwer counts when both methods were used side-by-side to
enumerat-e salmon in rivers with moderate fish abundance, stable flows '
ionsistent fish swimming speeds, and good visjbil ity (Cousens -et al '
1932). Side scan sonar-is considered io be particularly effective-for
enumerating sockeye and pink which migrate along stream banks, and less
effective ior corinting ihinook' coho, and chum which do not orient by

bank and may pass outside the range of the sonar beam'

Most problems associated with the operation of side scan sonar involve
improper sjte select'ion. Side scan sonar should be located at a point
wtri:re' the river flows through a single channel so that alI fish may be

counted. The site should also have a minimum of offshore migt"ants and
'iow levels of debris, air entrainment, and milling of spawning fish.

The major problem encountered with side scan sonar in the susitna River
drainage has been the apportionment of sonar fish counts by species'
Fishwhiels have been used in conjunction with side scan sonar on tne
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Susitna to apportion sonar counts, However, there are several inherent
problems with using fishwheel catches to apportion sonar counts which
cast doubt upon the r"eliability of these data, Not on'ly are fishwheel s
selective by species and by sjze, but the species composition of a
fishwheel catch in a 6 foot sampling area near the riven bank may not be
representative of fish counts from sonar which enumerate fish passing
between the shore and the outer-most substrate which may be 65 to 70
feet out from the bank. Therefore, ADF&G biologists reconunend that an
alternate sampl ing scheme (perhaps gillnetting) be used to apportion
sonar counts on the Susitna River.

In the Susitna River drainage, side scan sonar have been used to enumer-
ate salmon on the Deshka River (Stewart and Flagg 1969), on the Yentna
River (ADF&G 1981, 1983a; Barrett et al. 1984, 1985),:and at Susitna,
Sunshine, and Talkeetna stations on the Susitna River (Tarbox et al.
1980; Tarbox and Sanders 1980; ADF&G 1981, 1982, 1983a; and Barrett et
al. 1984, 1985).

2.6 Weir Cou nts

l^leirs are temporary or permanent fences which are erected on lake
outlets, streams, or rivers. By blocking the passage of fish, weirs
al.low the total enumeration of salmon rnigrating upstrgarn to spawn and
for the collection of biological data. ldeir counts are often used as a
standard to compare the accuracy of other enumerat.ion techniques.

|,Jeirs are generally constructed on streams where an aOcurate count of
adult salmon escapements are required and where variations in flow and
water depth are slight so that the weir" will not be washed out during
high di scharges.

Disadvantages of this technique are that construction and operation of
weirs are labor intensive and the initial constructi0n costs can be
high, Therefore, weirs are not well suited for evaluating a iarge
number of different si tes.

l,leir counts of salmon have only been conducted on two smal I tributaries
in the Susitna River drainage, Fish Lake Creek/Quig Creek (Barrett
1975b) and Shell Creek (Barrett 1973a, 1975b; Friese 

-1976a). 
Both of

these creeks are located in the Yentna River system.

2.7 Creel Census

Creel censuses consist of on-site interviews of random samples of sport
fisherman to determine catch and fishing effort, and it also al lows for
the col lection of biological data. Creel census data expressed as catch
per unit effort (CPUE) -may be indicative of relative abundance, however"
it has Iimited value as an estimate of escapement. However, creel
censuses have been used in conjunction with a chinook salmon tagging
program on the Kenai River to generate mark/recapture population
estimates.
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Creel censuses have been conducted regularly in the Susitna River
drainage by the Division of Sport Fish since the early 1960's to monitor
soort fisli harvests of chinook and coho salmon. Tributaries on the
Sirsitna River which have been sunveyed by creel census most cons istently
are Alexander Creek, the Deshka River, [^lil low Creek, CaswelI Creek ' and
Montana Creek (stefanich 1962; Kubik 1963, 1964' 1967-1973' 1981 ;
McG'innis 1964, 1965; Redick 1967b, i969b; Kubik and t.ladman 1978, 1979;
Kubik and Delaney 1980i l,/atsiold 1980, 1981; Hepler and Kubik 1982;
Bentz L982, 1983; Delaney and Hepler 1983; Hepler and Bentz 1984' 1985).
Creel censuses have also been done regularly on Lake Creek in the Yentna
River system (Stefanich 1962; Kubik 1963, 1964, L967-1973, 1981; Kubik
and Deliney 1980; Hepler and Kubik 1982; Delaney and Hepler 1983; Hepler
and Bentz 1984, 1985) and more recently on Chunilna Creek/Clear Ct"eek in
the Talkeetna River drainage (Stefanich 1962; Watsjold 1980' 1981; Bentz
1982, 1983; Hepler and Bentz 1984, 1985).

2.8 Mail Surveys

Another method to obtain estimates of effort and harvest by fishery and
species utilizes repeated mailings of questionnaires to random samples
oi sport fishing license holders and creel census data (Mills 1979).
Estimates for each fishery are calculated from the responses to the mail
survey and the creel census data from selected fisheries are used to
correct and check the results.

The harvest and effort data from mail surveys have cornpared favorably
with on-site creel censuses and because they are more economically
efficient, mail survey results have been used to replace on-site creel
censuses in several i nstances.

Mail surveys have been used to help gather sport fish harvest and effort
data jn the Susjtna River drainage since 1977. Tributaries and lakes
which have been monitored using this technique are Alexander Creek' the
Deshka River, l'lillow Creek, Little l,Jillow Creek, Kashwitna Rivet"'
Caswell Creek, Sheep Cneek, l4ontana Cneek, Sunshine Creek, Lake Creek,
Shell Creek, Talchul itna River, lllhiskey Lake, Hewitt Lake, and Chunilna
Creek,/Cl ear Creek (Mi 1l s 1979, 1980, 1981a, 1981b ' 1982 ).

2.9 Punch Cards
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Punch cards have been used periodical ly to estimate the annual sport
catch of salmon. Punch cards are issued by license dealers. All
anglers are required to have a punch card in their possession while
fishing for designated saimon species in specified waters. Upon
catching the species of interest, the angler is required to renove a

oortion of the card and record the date and location where the fish was

taught on the card. At the close of the fishing season, the angler is
required to return his card to the designated agency.

Annual catches of sport caught chinook salmon have been estimated in the
Susitna River drainage using punch cards at Alexander Creek, the Deshka
River, Lake Creek, and Chunilna Creek/Ciear Creek (Kubik L967-I973).
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3.0 ORGANIZATION

I
I

Escapement, creel census, mail census, and punch card data published in
OZ r!po"t.-Oy the Alaska Department of Fish.and Game, Divisions of Sport
and Conrmerc.iil Fisheries since statehood, have been summarized in the
ippenOix of this report. Appendix Tables 1-1 through 1-4- prese^nt.the
saimon escapement data for ihe four major sub-drainag_es of the Susitna
River: the Susitna mainstem, the Yentna River' the Talkeetna River' and

ihe Chulitna River. Streams in these appendix tables are organized
uting the numbering system deve.loped by 

-tJre. 
Habitat Divis'ion for use 'i n

the inadromous waters catalog (ADF&G 1985b). All streams' rivers, and

lakes where anadromous fish have been documented are assigned a unique
identifying number in the catalog which can be traced to a specific
drainagL o-r sub-drainage. The same numbering system is used .in the
anadrotous stream atlas (ADF&G 1985a) so that the streams can be located
easily on the atlas maPs.

These appendix tab'les were initially created .by combining a computer
file of the known anadromous streams listed in the anadromous stream
catalog (ADF&G 1985b) with another computer. f ile of escapement survey
data c6ntaining infoimation from ADF&G (1982) and ADF&G (1985c). After
meshing these'two data bases, we attempted to verify each ent-ry and

ioentiiy it with the report where the data we-re originally published'
In cases where escapement data could not be linked with the onigina)
data report, summary reports were cited. And finally, if we were unable
to v€rify a particular'entry in our table in the literature, we cited
the sourles df our computer data files. It is hoped that the reviehrers
of this draft can provide more specific data sources for some of the
entries that fall in this category.

Appendix Table 1-5 js a compilation of escapement counts in sloughs,
s\de channels, and the mainsiem of the Susitna River. This information
is orqanized bv Susitna river mile (RM) which was establ ished by R&M

Consuitants (19-81). The bulk of this information comes from the Susitna
Aquatic Studjes Piogram (ADF&G 1981, i9B3b; Barrett et a1 ' 1984' 1985),

Data for each location in all five appendix tables is arranged chron0-
1ogica11y. Al 1 data have been stored on floppy diskettes using a Lotus
soieadshlet format. This information is available for updating and use

bv other divisions,
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4.0 USE

Thjs reDort summar.izes the reported efforts of the Alaska Departnent of
F;;; ";'J dur";i-Oiuirtons oi Sport Fish and Conrnercial Fisheries to
ronitoi salmon escapements in thd Susitna River drainage-'. It is intend-
li rti r* jt u reference in planning fu-ture. Susitna River escapement

tlrAi"s 
-as 

requesteO in i memorandum 
-by Conmissioner Don Coll insworth,

;;;;;-Jr;; 18,'1985. The final version-of this report will be published

;;-A;p;;;i--i'to tne Alaska Department-of fi-sh and Game' Susitna Aquatic
iirJili,- nupo.f Uo. tg entitied "Adult Salmon Investigations: May -
0ctober 1985. "

Locations where the department has conducted salmon escapeTen! sylyefs
in-tfre Susitna River dra'inage are identified in this rep0rt as *9 ll.lt
all of the other streami lisled in the anadromous stream cdtalog (ADF&G

r985b ) .

Information on each salmon escapement survey location is.presented as it
nuui-""po"t"a. l,lhenever posiiUtb, we tried,io. include information on the
vear and dates that the surveys were conducted, which species and how

";;; 
;;;.-i6rra, ind information on survey methods' survey conditions'

Ui;i.;;; tu.".v.a ind qualifying comments about the survey' Perhaps

in. rort useful- part of'ltris 
-sunira.y report is the data source column

;; 
.ti;-u.iotpunlins 

iist ot references in the bjbliographv' . Anvone

reouirinq nore information about a particular survey can track down the

ioJi..s 6f information in these tables in the bibliography'
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5.0 LII,lITATIONS

Because the data in this l"eport were derived from a wjde variety of

sources whose procedul"es lor 'reporting information varied from division
io-iiuition, author to author,'and so-nretimes year to V"1t'- t^!-it,.1?13-
ii*., aitiiiult and often impossible to.make comparisons between 0rrrer-
ent entries regarding accui'acy, pr-ecision, and techniques us-ed' It
iiiti u.'uierul"to *n ir-"aaiiional sort on the survey data for each

location by method, yeai, and date. However, as Cousen et a1' (1982)

;;;;i;;.;; in nit'pip"i'on i'A Review of salmon Escapement Estimation

i;;h;;;r;;;, there.'ui. lnii.".nt problem-s with virtuallv all salmon

escapement enumeratron t"ii'niqu.s. ' Therefore,. considellb]v--i":"-^ill::-
iiii[r ".rta 

be-required in oider to compare the accuracy and.p-reclsr0n

oi-*nv o? these surveys. ioi example-, lhe accuracy of aerial survey

data is known to o. "t't.tt.a 
by suih factors as the experience of the

o[i.rrJ. 
'.ti ili. pit ot, iiiigr., fi sh densi ty on the spawni ng 

. 
grounds 'iTiil'i,rriiiio'i i.ir"it.a b"v weather, tim:-9I dav' and terrain)' poor

weather, and temporary high discha-rges whjch -pioi'ce h.igh turbidity
ii.iiiiont-. Bad weather ia-n al so deliv an aerial survev f1 isll' :?..llat
il;-;;;k';i spiwning is mlised, resuliing in .a loor escapement estimate

or no estimate, This is 
"ti" typ" oi lnfo-rmation that is heeded -in order

i; ;;tp;;"';;riat survev aaia lno this. information is more likelv to be

iouna bn field data forms than in published reports'
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6.0 RECOMMENDATIONS

One of the primary stumbl ing blocks encountered bv the authors durlng

their review of the lite"rait'.."-.i'!''. iiir. ot map! -t-o 
identify t-tt:.*tt

for which data were pttttnttA' fnit i s 
-,-e-s 

oec i a l 1y important wnen

several streams in tne ?a'me"'o-r-a i na.ges have, the 
'same name' It is recom-

mended that all data tii'ii'ti ln.t"ra.- a detailed map of the area ror

which data u". pr"..nt"il- ft *oula also be 'helpful 
to have each stream

identified in these ouiu ttpotii by the Habitat Division's anadromous

iiream catat og location number'

During the review o-f the literature' it was found that some data were

reported in severa 
' - 

t"potti- in.,the 
^:.,T.."-^?" 

subsequent years orten

without adequate terettnce to the original data source' This was

oarticularlv true of ii"'tttitr"ilrvey"aata shared by th9 
-S-0-o1t^'1no

$ffi;i;i iisneries aiuitiont' In -addition" 
year-to-vear-pr"€sentalron

of the same data tvpe'i!:;::';ttl;t-ltllt-{'-t^t was not-consist'ent' 
'one

vear counts for each t.'iuuial^y in a.drainag.e. (i.e.. Deshka, Alexander'

iake creeks) were presented, the. next year-onli the'total count for the

whole system "u, 
p..,uit"J, 'anotner yelr on-ly in estimate of the system

escaDement based on tnt t-'iutvi was iresented' It is recomnended that a

consi stent presentati on l'" -ilita 
.eich year 

- 
for the same data type '

oreferably presenting ii t"n-atiuil .as fractical' Additional presenta-

tions can be used in uiO iIi on 
-io - 

th i i s'tuna"rd format for the purposes

of making a Particular Point'

Finallv, we reconmend that this computerized file of salmon escapement

data for the Susitna ni"ti" atti-ttie [e ,maintained 
bv the Susitna Aquatic

Studies program ana tnii-it-wi ll 6e updated annual.lv uv. tn9, r3-s.-r H:?S"'
of the Adult Anaoromotis" siii;;'--Thirrefore' copies of all new susltna

drainaqe salmon escapl;";i-;;;'col lect1l,bv ihe Sport Fish and uom-

iliiiii-ritt'"iies o'iv'isions should be routed to:

Adult Anadromous Task Manager 
^

Alaska Department of Fish and Game

Susitna Aquatic Studi es

OZO E. tOtt' Avenue' Suite 302

Anchorage, Alaska 99501-3708

It is the author's hope that the users of, this document; realizing the

I imitations and'tne pittliijiitv'iirii-sote data mav have' been'overlooked;

will also repor! anv;;;;;;i;itt;ieg ano{91 otissions that thev mav find

to the Task Manager so itrat corrections can be made'

An addjtjonal benefit of maintaini^9 ,!hl: computer file on salmon

escapement is that it can be used t0.19-t.p' upaaie and verify entries in

the anadromous waters catalog (ADF&G 1985b)'I
I
t
T
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7.0 BIBLIOGRAPHY

The fol lowing bibl iography includes .al.l.. data sources (D) ' summary

."port, tS), ina reteiencei (R) used .by the authors. These are indi-

.ii.a- Uv' ihe letter code appeiring in tne, left margin of. the -list'
nOJliio'iuf related reports, riot air"ectty used.in the preparation of this
ieport, are included ;ithout any letter code in the margin'
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8.0 APPENDIX

The foilowing
escapement and

Appendix Table

appendix is made up of five tables presenting summaries of
rel ated data fo r:

1-1. Escapement survey counts of adult salmon .in the

Susitna River drainage exclusive of the yentna,

Talkeetna, and Chul itna River drainages.

Escapement survey counts of adult salmon in rne

Yentna Ri ver drai nage.

Lscapement survey counts of adult salmon in the

Tal keetna Ri ver drainage.

tscapement survey counts of adult salmon in the

Chu I itna River drainaqe.

Appendix Tabl e 1-2.

Appendix Table 1-3.

Appendix Table 1-4,

Appendix Table 1-5. Escapement survey coun ts

Susi tna Ri ver sl oughs,

rna i ns tem.

of adu lt sal mon

side channel s,
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1.0 D(ECUTIVE SUMMARY

During the period of September 9-L3, 1991 the Alaska Department of Fish and

Game-with issistance from Timber Trading Company (TTC), a subsidiary of Koncor
Forest Products Company conducted a field survey to document and maP

anadromous fish streams within TTC's proposed Patton Bay lBeach River timber
harvest area. Timber harvesting is scheduled to besn in 1993 on Montague Island
lands owned by Chugach Alaska Corporation, a Regional Corporation formed under
the Alaska Native Ciaims Settlement Act. The purpose of the survey was to identiff
streams qualiffing for protection under the provisions of Anadromous Fish Act and

the Foresl Practices Act in order to enhance pre-planning for timber harvest in this

area.

This survey documented 62 anadromous fish streams lofalling 77.6 miles. Fish
species 'observed included coho salmon, pink salmon, and Dolly Varden.
Anadromous stream channel measurements found approximately 74Vo of. the total
stream length greater than 10 feet in width. Approximately LUVo of.the streams were

less than 5 feet in width. Classification of streams using the criteria in the

December, L99l draft Forest Practice Act (FPA) regulations resulted in 60 Type A
streams, ZType B streams, and 7 Type C streams.

Using draft FPA riparian buffer regulations, an estimated 266.3 acres consisting of
8.82 million board feet of standing timber were identified for retention in buffers.
This represents approximately 4.6Vo of TTC's estimated acreage of commercial
timber in the Patton Bay I Beach River harvest area and 4.8Vo of their estimated
timber volume.



l"\
I

2.A INTRODUCTION AND PURPOSE

On September 5, lgg!,Koncor Forest Products Company_(Koncor) enteredinto a

cooperative agreement with the Alaska Department of Fish and Game, Habitat
Division to perform a fish survey on approximately 9,000 aqes of forested lands in
the Patton bay and Beach River drainages of Montague Island, Prince William
Sound. The lands are owned by the Chugach Alaska Corporation which sold the

timber rights to Timber Trading Company (TTC) a whoflY-ow1ed subsidiary of
Koncor io tgSS. TTC intends to begin construction of a 38-mile haul road linking
Patton Bay with a Macl-eod Harbor log transfer facility n 1992. TTC plans to log

the Patton Bay / Beach River area once the road is completed.

The purpose of this survey was to attempt to identif all rivers, lakes, and streams

witnin tfie study areal that support anadromous fish and to speciff those_waters

which are afforded protection under the Anadromous Fish Act (AS 16.05.870) and

the Forest Practicei Act (FPA, AS 41.17.LL6). Fish habitat Protection standards,

including riparian buffers, are contained in the December, 1991 draft Forest

Resourc-es ind Practices Regulations (11 AAC 95) which are pending final
promulgation by the Alaska Department of Natural Resources.

I-ands to the south and east of the Patton River and Beach River drainages were the

subject of a previous anadromous fish survey (Sundberg 1989). That survey focused

primarily on CeC lands in Macleod Harbor and U.S Forest Service lands along the

proposed timber haul road. Approximately 81 streams suPporting anadromous fish

werl documented in that sufley. Fish species found included coho salmon

(Oncorhynchus kisutch), piiir- salmon (O. gorbuscha), ry9key9 salmon (A 
,rye1\<n),

bofly Varden (Satvetinus-malma), cutthroat trout (O. clarki), threespine stickleback

(Gasterostetn aculeafizs), and coastrange sculpin (Cottus aleuticus).

Prior to this survey, minimal information existed on fish distribution and habitat in
the study area. The Catalog of Waters Important for the Spawoingt Rearing, or
Migration of Anadromous Fish (ADF&G 1990) listed 2\ streams in the study area

totilling approximately 15 miles. All of these streams were mapped prior_to 1984.

The U.S. Forest Service (USFS) Copper River Delta Institute provided several

documents from their files that physically describe portions of the Beach River and

Nellie Martin River and including escapement estimates for 1960, '61, and'78.

1 In this report, "study area" refers to rivers, lakes, and streann on CAC lands

in the Patton Bay and Beach River areas that are connected to the Nellie Martin
River, Patton River, or Beach River drainages.



Pink salmon escapement estimates ranged from 250 to 5000; and there was a tf"glg
coho salmon escupem"nt estimate of 3450 for the Nellie Martin River in 1978. Field
notes dated August 20, 1.980 describe portions of the Beach River a1_b_eing unstable

with eroding banks. In addition, the USFS conducted a "Level Three" Habitat Survey

(no date) o1the Upper Nellie Martin River and Braided Creek to the west of the

itoOy ur"^. That s,rruey recorded information on gradient, water quality, bank and

channel morphology, riparian vegetation, debris loading, substrate composition, and

fish habitat quality.

3.0 METHODS

Streams were sunreyed during September 9-L3, LggL using a Bell 206 helicopter aqd

two-person teams equippedwith 6actpack electrofishers (Smith and Root, Model #s

11-A, L2, & 15-A). Sireams were located on plastic-coated color mosaic aerial

photomaps (approximate scale f. inch = 1,000 feet) and overflown to determine the

itt"um 
"oori", 

location of tributaries, and suitable landing sites. Once the general

location and channel patterns of each stream was determined, the helicopter would

land near an upper reach suspected of containing anadromous fish. If anadromous

fish were found, the team wbuld explore the stream course on foot to determine
upper limits of fish usage and to sample associated tributaries. Helicopter and foot
rn-"yr continued until all streams with potential fish habitat were located, sampled,

and mapped within the studY area.

Stream courses, sampting stations, barriers, and other pertinent information were

recorded directly on tnJ photomaps with waterproof marking pens. Additional
stream sampling data were recorded on two-sided waterproof data forms (Figure

3.0.1). Air and water temperatures were determined using a hand-held thermometer.
Stream widths at each stition were determined by a fiberglass tape or a "string box"

distance measurer using June 7, l99L draft FPA regulation procedures (11. AAC
97.150(9)). Other stream widths were estimated by visual observation. Substrate,

habitatluahty, and water clarity were qualitatively rated using the criteria on the

survey forms.- Stream gradient was determined with a hand-held clinometer. Site

photographs were taken using a 35mm camera and ASA 400 color negative film.
bttunn"t diagrams illustrating typical cross sections, bed and bank morphology,

instream habitat features such as woody debris, and riparian vegetation were

sketched at each sampling station. Streams were classified as Type A, B, or C using

December, L99l draft FPA regulations (11 AAC 97.2L0(c)).

In addition, latitude and longitude coordinates were obtained for many stations using

a handheld Magellan Nav 1000 Plus Global Positioning System (GPS) receiver and
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an identical backup unit mounted in the helicopter with an external antenna. The
receivers were both set to obtain position fixes in the two dimensional (2-D) mode.

I1Z-D mode, the Magellan Nav 1000 Plus provides a reported absolute accuracy of
about + 34 meters (Practical Sailor 1991). Although the absolute accuracy of these

units was not tested in the field, both units provided nearly identical position fixes

when tested side-by-side and when they were returned to the same location such as

the cabin and helicopter fuel site. When fixes could not be obtained with the

handheld unit because of tree trunks, qrnopy closure, or other obstructions to
satellite signals (about 20Vo of attempted fixes), stations were marked with surveyor's
tape and i fix was later obtained by hovering over the marker with the helicopter.

Fish capture techniques involved electrofishing upstream while wading, shocking, and

dipnetting likely juvenile fish rearing areas, e.g., undercut banks, woody debris, pools,

and backrvaters. High pulse frequencies were used (I00-t20I1z) and voltages were

varied depending upon the individual stream conductivity (800-1200VDC) to
minimize rnjory io fish. Following capture, fish were identified to species and

measured from the tip of the snout to the fork in the tail. Fish were returned alive
to the stream following measurement. Shocking times (number of seconds that
voltage was applied to the stream) were recorded from the electrofisher's counter.

Streams were mapped by transferring information from the field photomaps directly
to a L:12,000 scale enlargement of a mylar base map provided by Koncor entitled

"Patton Bay Timber Harvest Alea". This base map was purportedly developgd by

scan digitizing U.S. Geological Survey l.S-minute quadrangles (B$ing Sound D1 &
D2, and Seward A2) and enlarging to a scale of 1.:31,680.

Once transferred to a registered mylar, the stream course overlay was digitized in
AutoCAD (Version 10) and the two files (streams and base map) were mat9d.
Timber volume information was provided by Koncor in a separate digital file
registered to the base map. Because of distortion present in the field photomaps, the

timber volume map, and the scan digitized base illilp, it was not possible to precisely
register all of the data layers together. In order to produce a map that would convey

necessary information, the stream course layerwas "rubber sheeted" to provide a best

fit to the base map and timber type layen. The required adjustments were relatively
minimal and the resulting maps provide a rezrsonably accurate portrayal of the area.

Optimally, orthophoto base maps and field maps are used to ensure precise registry
of information layers. However, orthophotos were not available for this area and

high precision mapping was not a requirement for this project.



4.0 RESULTS

Field surveys occurred during the period of September 9-13, 1991. Travel from
Anchorage via Seward to Montague Island occurred on September 8 and the crew
stayed in the CAC "middle" cabin in Patton Bay administered by Harbor Air Service.
Rainfall prior to and during the sunrey wzrs occasionally heavy and the streams were
frequently high and murky. However, September l?was an exceptionally clear day
and stream levels dropped and cleared until rain began again on September 1.3.

Daytime air temperatures varied from a high of 62'F to a low of 44"F. Stream
temperatures varied from 42'F. to 50'F. Immediately following completion of the
field work on September L3, a violent storm with winds in excess of 40 knots and
heavy rain extended through September 14 making air travel impossible. Once the
weather moderated, the crew was able to return to Anchorage via Seward on
September 15.

The following is a daily chronology of the field work:

FicA Crew

Christopher Estes, Fishery Biologist, ADF&G Sport Fish Division
Kim Sundberg, Habitat Biologist, ADF&G Habitat Division
Ed Weiss, Habitat Biologist, ADF&G Habitat Division
Mike Wiedmer, Habitat Biologist, ADF&G Habitat Division
Rick Jandreau, Forest Manager, Timber Trading Company
Howard Topley, Pilot, Maritime Helicopters

Sunday, September I

Sundberg, Weiss, and Wiedmer met at Fish and Game at 1L00 to pack food and
equipment into the Suburban. The crew departed Anchorage at approximately L230
and arrived at in Seward at 1500. Jandreau was waiting at Harbor Air and Estes
arrived shortly thereafter. Maritime Helicopters' Bell 206 (N301MH) arrived at
approximately 1530. We were advised by Harbor Air that the weather between
Seward and Montague Island wzui marginal, with low ceilings and wind, and that we
might have to wait until Monday to fly. Topley suggested that we make an attempt
because he had recently observed the weather improving from the west. After some
discussion, we decided to make an attempt to fly the Beaver and helicopter together
to Montague. Harbor Air advised that there would only be enough daylight to
complete a single flight and they would attempt to fly the remainder of our gear on
Monday. Wiedmer, Weiss and Jandreau in the Beaver and Estes and Sundberg in
the helicopter, after loading the essential gear and fueling, left Seward at



approximately 1700. The Magellan was installed in the helicopter and tested OK
The flight enroute was uneventful except for low clouds along the route from Cape

Resurrection to Latouche Island.

We landed at Patton Bay at approximately 1800. There were nine drums of Jet A-50
fuel cached above the high tide line, flown in previously by Harbor Air during the
week. Sundberg and Wiedmer helicoptered to the cabin and began setting up. The
cabin was in fairly good condition but was heavily overgrown with shrubs and grass.

Wiedmer had to crawl onto the roof to replace the stove pipe that had blown off.
After clearing the area in front of the cabin, the helicopter was used to sling in our
gear and supplies. Estes, Weiss, and Jandreau arrived shortly thereafter. We spent
the rest of the evening unpacking gear and setting up the cabin.

Monday, September 9

Weather was cloudy with occasional rain. Heavy rain in previous days had left
streams high and muddy. After assembling gear we went over sampling procedures
and divided into two teams: Team A - Sundberg, Estes, and Jandreau and Team B -
Wiedmer and Weiss. The sampling crews were both transported by helicopter to

Braided Creek (Stream #2n40-I7790-2M2-30t0) to complete a trial station
(0901.0). Each station was numbered by a four digit number and a dot extension.
The first trvo digits were for the day of the month, the second trvo digits were the
sequential order of streams sampled that day, e.g. 01., 02,03..., and the extension was

for multiple stations along a stream. Each starion number was additionally prefixed
with A or B by the respective team doing the sampling. Team A used a handheld
Magellan Nav 1000 Plus to determine the position of stations. After going through
the complete procedures at the trial station, both teams split up to begin sampling.

The remainder of the day was spent sampling streams on the southwest portion of
TTC's timber holdings including Braided Creek and the Patton River. Team A
concentrated on clear water streams and Team B concentrated on turbid (Patton
River) distributaries. Team A found that one major clear water drainage of the
timber stand west of the Patton River (#2n-30-17790-203240A4-4011-5076 & 5078)
was partially obstructed by two falls approximately 40 inches high that flowed over
a muskeg escarpment. These falls were initially thought to block anadromous fish
migration upstream. However, Team B documented a coho salmon juvenile in one
tributary upstream of these falls. The remainder of the day was spent shocking
clearwater tributaries to locate the upper limit of anadromous fish and to delineate
distributaries of the Patton River.



Rain was heavy overnight.

Tuesday, September 10

Weather was cloudy with rain, occasionally heavy. Sampling concentrated in central
and northern portions of TTC's timber holdings including several distributaries of the
Patton River (#s 227-30-L7790-2028 & 2032) and a major Nellie Martin River
tributary ff2n40-n79A-2018). We found that many of the Patton River "streams"
that show oo the 1990 aerial photos were old overflow channels that were dry despite
the heavy rains. The central portion of the Patton River drainage consists of a wide
alluvial fan of gravel and cobble that absorbs surface water from the upper Patton
River drainage basin, flows subsurface in places, and resurfaces downstream into new
streams. This alluvial fan forms the upper limit of many of the fish streams. At least
three main channels of the Patton River traverse the alluvial fan and provide access

for pink and coho salmon to the upper Patton River. The lower portion of stream
#2n40-L779A-20?8 which appears turbulent from the air was inspected for
obstructions to migration. No obstructions were found although the channel is

actively eroding its muskeg banks and velocities are high in this reach of the stream.

The Patton River was high and milky at the time. The turbidity of the Patton River
originates in small hanging glaciers and permanent snow fields in the Patton River
valley.

A major anadromous stream was found along the eastern and northern perimeter of
the timber stand east of the Patton River ff2n30-L7790-20L8). Several thousand
live and dead pink salmon were found spawning up to base of the mountains.
Another extension of this tributary was found to contain both pink and coho salmon.

An aerial survey to locate stream channels was conducted over the timber stand east

of the Patton River by flying slowly (approximately 30 knots) tn a zig-zag pattern.
This survey revealed that many of the channels showing on aerial photos are dry and
do not contain fish.

Rain was occasionally heavy overnight.

Wednesday, September I I

Weather was cloudy with rain, healy at times. Sampling concentrated on the central
and upper portions of the Patton River and on lower tributaries that drain the
central portion of the Patton River timber stand. The upper-most identified limit of
pink spawning in the Patton River was documented in a tributary within the upper
Patton River valley. Coho salmon were documented in another clear water tributary



within the valley. Coho and pink salmon were not previously documented in the

Patton River above the valley mouth (Sundberg 1989).

Surveys of tributaries to #2n30-t77g0-2018 found hundreds of live and dead pink
salmon and coho juveniles up to the Patton River alluvial fan. During aerial surveys

to locate sampling locations, three brown bears were observed fishing for salmon on
the middle reach of. #2217-30-t7790-2018-3041-4031. dil sfleams were walked and

sampled to the upper limit of fish habitar We noted that streams in this area flow
subzurfrce at the boundary of the lower area of the timber stand and the Patton
River alluvial fan.

The sky began to clear by evening and there was no rain overnight.

Tltanday, September 12

Weather was clear and cahn all day. Stream levels continued to drop and water
clarity improved. Sampling concentrated on tributaries to the middle section of
Beacl River and short coastal streams draining the northern portion of Koncor's
timber holdings in the Beach River basin. At the head of Beach River, spawning

pink salmon were observed 1.5 miles below a small hanging glacier. This observation
extended the range of pink salmori 5.5 miles above the previously documented upper
limit.

Stream #2n-30-17779 was walked and the upper limit of pink spawning was

documented. This stream is braided with an unstable gravel and cobble bed; little
rearing habitat is available. A clear water side tributary on the south side of this

stream has a falls and velocity chute flowing over clay that creates a fish migration
block.

Frday, September 13

Weather turned cloudy during the morning with periodic drizzles. However, stream

levels did not significantly rise and water clarity remained good. Surveys

concentrated on streams flowing through heavily forested areas north of the middle
and lower sections of Beach River.

Spawning pink and rearing coho salmon were documented to the base of the
mountains in trvo northern tributaries to Beach River (#s 2T7-30't'1780-2038 &
3010). However, no anadromous fish were observed in the upper portions of the
main northern tributary (#2n40-L7780-2038-3019). This system was found to be

9



very flashy, had unstable channels, and recent floods had moved a large amount of
bed load.

Stream suryeys were completed this afternoon.

During the afternoon, westerly winds began to inctease. The National Weather
Service forecasted gale warnings. During the return flight from Beach River to
Patton Bay we circled over Box Point and noted that the cove inside of Box Point
afforded moderate protection from winds and seas in Patton Bay. Based on the
helicopter's air speed indicator, the winds were estimated from the west at 30 to 40

knots.

High winds and heavy rain occurred overnight.

Saturday, September 13

Strong winds, heavy rain, and low ceilings prevented Harbor Air from meeting our
scheduled noon pickup. The day was sPent in the vicinity of the cabin.

Sunday, September 14

The winds and rain abated in the morning. Fog and low clouds in Seward prevented
Harbor Air from arriving during the noon low tide. Faced with a forecasted storm
on Monday and the prospects of spending several more days waiting for a fixed-wing
pickup, we decided to leave via the helicopter.

After slinging the gear from the cabin to the beach, Weiss, Estes, and Jandreau left
on the first helicopter flight with personal gear at 1400. Sundberg and Wiedmer left
on the second flightwith additional personal gear at 1700. Equipment, non-essential
gear, and six empty fuel drums were tarped and left in a cache above high tide for
later pickup by Harbor Air. In addition, three full fuel drums were cached above the
storm tide line.

After arriving in Seward at 1.800, we loaded the Suburban and returned to Anchorage
at 2L00. The cached gear and empty drums were picked up by Harbor Air on the
following Wednesday.

10



4.1 Flsh Distrlbutlon

Sixty-nvo anadromous fish streams totalling 27.6 miles were identified within the
study area. Fish species obseryed included coho salmon, pink salmon, and Dolly
Varden.

Maps 6.L,6.2 and 6.3 show the distribution of fish habitat in the study area. The
timing of this survey appeaffi to have coincided with the maximum seasonal

freshwater distribution of anadromous fish. In many streams accessible to fish, pink
salmon were found spawning up to the base of the mountains. Judging from the
large number of adult pink salmon observed, their occurrence in the upper reaches
of the streams, and the large proportion of live spawners to dead, this survey apPears

to have coincided with the peak of pink salmon spawning in this area.

All coho salmon captured were either 0+ or 1+ age juveniles; no adult coho
spawners were found. This suggests that coho spawning o@urs here later than
September 13. Heavy rains before and during the survey occasionally caused high
water conditions that made wading and electrofishing difEcult. However, the high
water allowed both adult and juvenile fish ac@ss to upper reaches of streams which
may otherwise be inaccessible at other times in the year.

4.2 Stream Widths

Tables 4.2.L and 4.2.2, Figure 4.2.L, and Maps 6.4 and 6.5 summarwe stream lengths
and widths for the study area. Approximately 74Vo of. the total stream length is
greater than 10 feet in width. Approximately t|Vo of.the streams are less than 5 feet
in width. The FPA (AS 41.17.087) requires the Division of Forestry to grant a
variance for reduced riparian buffer widths on low gradient streams five feet or less

in width and for "other appropriate water body types" defined in regulation. The
definition of other appropriate water body tlpes and the application of prescriptive
variances in the FPA regulations were not resolved at the time of this report.

11
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Table 4.2.2shows the application of proposed FPA stream measurement regulations
(11 AAC 97.820) to 53 sampling stations. The location of sampling stations-and
associated stream measurement reaches w:N generally governed by the upPer limits
of fish distribution and suitable conditions for fish sampling. If other criteria were
used for locating stream measurement reaches, the resultant average widths could
vary. Iicremental stream width measurements varied as much as 50Vo from the

average. However, in most cases, standard deviations were low and the procedure
of averaging three measurements over 200 feet appears to provide a reasonable

approximation of stream width for a given reach.

Tabfe 4.2.2 Stream Widths Measured at Sampling Stations

A0901.0 28 37 31 32.0 10.1

A0902.L 9 11 14 11.3 2.1

A0903.0 7 tn 13 14.0 6.2

A0903.1 10 5 7 7.3 2.L

A1003.2 t2 18 8 12.7 4.L

Arffi4.2 7 9 8 8.0 0.8

A1101..1 9 7 10 8.7 t.2

A1102.1 L4 11 ) 10.0 3.7

A1103.1 2 3.5 3.5 L,2

A1104.1 4 6 ) 5.0 0.8

A1201.1 11 28 18 19.0 7.0

AL2O2.L 7 4 ) 5.3 t.2

AL2O3.L T2 7 11 10.0 2"2

At203.2 9 66 42 39.0 23.4

AL203.3 3 6 6 5.0 I.4

A1301.1 3 3 5 3.7 0.9

A1302.1 ) 4 5 4.7 0.5

15



Tabfe 4.2.2 (Contlnued) Stream Widths Measured at Sampllng Stations

'.'.'...0..'..u:...,lffi 
,,.,....

A1303.1 4 4 5 4.3 0.5

41304.1 3 4 4 3.7 0.5

A1305.1 3 ) 7 5.0 t.6

A1306.1 3 2 3 2.7 0.5

AL3O7.L ) 4 4 3.3 0.9

80901 L2.7 15.6 Lt.7 L3.3 L.7

80902 14.3 28.9 2L.8 2L.7 6.0

80903 L4 15.3 15.6 15.0 0.7

80904 24.4 22.4 32.s 26.4 4.4

81001 7 7.3 6.7 7.0 0.2

B1002 8.4 7.5 10.3 8.7 L.2

B1003 3 2.4 4.5 3.3 0.9

B1004 3 4 7 4.7 1.7

81.005 5.3 3 4.2 4.2 0.9

81005.1 8 7 5 6.7 L.2

81101.0 2 1 2.5 1.8 0.6

B1101.1 7.2 8.4 8 7.9 0.5

81103 700 700 700 700.0 0.0

B1104.0 23.9 2r.t 26.5 24.0 2.0

81104.1 9.5 15.1 27.3 17.3 7.4

BLLO4,2 27 22.1 20.4 23.2 2.8

81105.0 l4 tL.7 l2 12.6 1.0

81105.1 11 11.8 7.2 10.0 2.0

B1105.2 7 5.3 7 6.4 0.8
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Tabfe 4.2.2 (Continued) Stream Wldths Measured at Sampllng Stations

',,,,$FAIEIONii'',. ER.
:::::. : ,1.:i.:..::::::'. ..' :: ..',',. "'
:':':.::.i':::::.i,:::|l':::':':':::':'::':'::::

81201.0 15 t7 18.5 16.8 L.4

8120r.1 30.5 38 26.5 3L.7 4.8

BL20t.2 24 45 36 35.0 8.6

BL2O2 20 16 15 r7.0 ", ,,

81203 160 L20 140 140.0 16.3

BL2O4 6.8 5.9 7.8 6.8 0.8

B1301..0 34.8 22.2 20.2 25.7 6.5

8L301.1 L2.s 24 18 t8.2 4.7

Bt30L.2 32.3 12.5 L9.4 2L.4 8.2

B1301.3 3.5 4.5 5 4.3 0.6

81303.0 59 r20 130 103.0 3L.4

81303.1 19 28.7 23 23.6 4.0

4.3 Stream Habitat Factors

Tables 4.3.1 and 4.3.2 summarize stream habitat factors observed at 59 sampling
stations. Stream classification using December, L99L draft FPA regulation criteria
in 11 AAC 97.210(c) resulted in 60 Type A streams , 2 Type B streams and 7 Type
C streams. Habitat quality ratings varied from non-existent to excellent with
averages ranging from fair to slightly above average. When considering habitat
ratings, two important qualifiers should be kept in mind. First, sampling stations
were usually located near the upper extremes of fish usage. Consequently, habitat
ratings are biased towards lower ratings at sampling stations relative to the entire
stream. Second, habitat factors are based on subjective criteria that can vary with
the observer and stream conditions at the time of the survey. Habitat ratings provide
only a general indication of a stream's importance to fish usage and production.
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4.4 Buffer Analysis

The Forest Practices Act (FPA) and associated draft regulations require the
retention of riparian buffers along anadromous and high value resident fish streams.

These buffers are required to maintain, among other things, water quality, bank
cover, riparian vegetation, temperature moderation, and a long-term source of large
woody alUris for protection of aquatic habitat. On private lands, including the lands

involved in this survey, riparian buffers 66 feet in width are required on both sides

of qpe A streams greater than 5 feet in width. On Tlpe A streams less than 5 feet,
and;'other appropriate water bodies" (which have not been defined at the time of
this report), a prescriptive variance reduces the no-harvest buffer to ?5 feet on each

side of the'stream. Harvesting of up to ?SVo of the available trees between ?5 to 66

feet of the stream is allowed automatically for streams less than 5 feet and other
appropriate water bodies; and through an application for a variance according to
piocedures in the FPA regulations for Type A streams greater than 5 feet in width.

TTC and Koncor have estimated timber volumes within the study area based upon
air photo interpretation and several on-ground timber cruises. This information was

provided to ADF&G by Koncor for the purposes estimating timber volumes
contained in riparian buffers required under the FPA. The timber volume data,

provided in an AutoCAD file, consisted of mapped polygons depicting four volume
classes: 60 MBFiacre (thousand board feet per acre), 33 MBF/acre, 26lvfB.Elacre,
and20 MBF/acre. The volume class polygons were registered to Koncor's base map.

As described previously, the stream map was adjusted with the timber volume map

to achieve a best fit because of a small degree of distortion in registration between
the timber volume, stream and base map layers.

Sixty-six foot buffers were inscribed along Type A streams greater than 5 feet in
width and?S foot buffers were inscribed along the remaining Type A streams. The
areas within the resultant buffer corridors were then calculated by volume class for
each stream and summed for the Patton Bay and Beach River hanrest areas. No
attempt was made to estimate timber volumes within the ?5 to 66 foot portion of
buffers where up to ?SVo of. the trees can be harvested because the data needed to
correlate tree numbers to timber volume will not be available until the trees allowed
for removal are identified during the FPA notification Process.

Tables 4.4.L and 4.4.2 and Maps 6.6 and 6.7 show the results of the buffer analysis.

A total of 266.3 acres consisting of 8.82 MMBF (million board feet) were estimated
for retention in buffers. These totals assume that no trees would be retained within
?5 to 66 feet along streams less than 5 feet in width (about llVo of. the total stream
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length in the study area) and all trees would be retained within ?5 to 66 feet along
thsremaining Typle A streams. As described prwiously, the actual buffer volume
may be less. It was not possible to calculate precise volumes in buffers gwel the
combined trncertainties of volume per retained tree and unresolved variance
prorisions in the FPA regulations. Riparian buffers estimated in this analpis
encompa$ approxim atsly 4.6Vo of TTC's estimated acreage of commercial timber in
the Patton Bay/Beach River hanrest area (5,785 acres) and 4.8Vo of the estimated
volume (18265 MIVIBF). Buffers were not calculated for stream #s22L-3UL7788 &
17786 because width data were not available.
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Tabfe 4.4.1 Eetlmated Area And Tlmber Volume Wlthln Patton Bay Riparian
Buffers

....,,.'',:: ff'H'..WffR;,..',''''.,.'.'' 
l ,., .,, ,1, . ..::::. :r:..

20,lffiF/A,, r:.,33.Wf'I&il .i60MEFIA

3044 23,754 73,220

4026 47,L56

3041 34,041

2028 LLL,933 285,534 130,468

2032+ r,728,6L9

4040 L04,379 214,353 ,,I

30?5 179,6L5 4,894

3033 74,376 56,682

3041 L2,LN 205,803 122,992 85,787

4020 L,799

3011 L4,796

2018+ 19,335 389,L24 807,485 569,L71

3051 60,7L9 355,639 85,023

288,096 909,633 3,730,6L5 870,M9

6.t 2L.4 85.6 20.0

133.1

LzL.4 557.L 2,826.2 1,199.0

4.70
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Tabfe 4.4.2 Estimated Area And Timber Volume Withln Beach River Riparian
Buffens

..' ;#.,,.... 
,

l,i,ib0l'lffiFl*

17779 26L,479

zffi4 600,348

3045 8,870

3025 3,038

3020 1,6,151.

3037 39,375

3035 57,754

2028 L,00L,2L8

2032 2?3,748

3010 92,746 553,L59

3019 20L,383

2038 3L4,863

2047 53,L78

L7780 s22532 1,951,069

53,L78 L,602,293 4,L45,M0 0

1.2 36.8 95.2 0

t33.2

24.4 956.4 3,1.40.5 0

' tOfel', VO"ar-'*E' IIl{ . ' :

B$=F'FERS'(MMBF);.
4.r2
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5.0 DlscussloN

5.1 Stream Protection Measures

Approximately 28 miles of anadromous fish streams were documented on CAC lands

irthe TTC's Patton Bay lBeach River timber harvest area. These streams produce

salmon and char resources that are harvested in commercial and sport fisheries and

provide an important source of food for wildlife indigenous to Montague Island

including brown bear, bald eagles, waterfowl, mink, river otter, harbor seal, and

Steller sea lion. The provisioni of the Forest Practices Act and Title 16 prescribe

protective measures for fish habitat that include, among other things, requirements

ior permi* for instream work, felling and yarding near streams, and retention of
riparian buffers. There are no statutory requirements for protection of wildlife
habitat.

This survey documented the high value of riparian areas in this area to fish and

wildlife. in particular, we observed that juvenile coho saLnon were most often

associated wilh hrge woody debris and instream habitats controlled by large woody

debris including pools, undercut banks, and root wads. Other studies have

documented thit- streamside timber may benefit pink salmon productivity by

enhancing bed stability and constancy of flow and water temperature. Observations

made during this survey support these findings. In areas of extreme channel

instability ciused by high bedload movement, particularly portions of the Patton
River and Beach River tributaries, streamside timber and associated root complexes

were observed to be providing the only natural resistance to additional braiding and

stream fragmentation that would otherwise block or hinder the migration of pink
salnon and coho salmon to upstream spawning and rearing habitar Additionally'
wildlife and their sign including brown bear, bald eagle, and deer were regularly

obsenred along streams and riparian areas. Riparian vegetation in addition !o Sitka

spruce included westem hemlock, alder, willow, salmonberry, currant, huckleberry,

devil's club, ferns, skunk cabbage, grass, sedge, and moss.

It was not possible during this survey to determine the optimum configuration of
buffers; thit is best accomplished during the Forest Practices Notification process

when needed information is available including proposed road layouts, harvest

techniques, wind firmness, and other factors. At this point in the planning process'

maintaining 66 foot buffers along either side of the identified anadromous fish

streams greater than 5 feet in width and ?5 foot buffers along streams less than 5
feet in width would be expected to provide a moderate level of protection for fish

habitat. Widening buffer widths in some areas to compensate for windthrow and

instability and allowing selective harvest in other buffers where fish habitat needs can
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be met can be addressed through additional site-specific evaluation and the Forest

Practices variance procedures. Wildlife needs can be partially met through riparian
buffers prescribed by Forest Practices. Widening riparian buffers, particularly at

lower elevations and adding beach fringe buffers would likely add the greatest

additional benefit to wildlife.

5.2 Enhancement OpPortunities

During the survey, field crews looked for opportunities where fish habitat could be

enhanied through removal of stream blockages, development of spawning channels

and rearing areas, stabiliring stream beds, etc. Enhancement is defined as actions

that could be taken by Koncor and/or TTC to benefit fisheries production that are

in addition to meeting basic Forest Practices and Title 16 requirements.

Previous surveys (Sundberg 1939) identified opportunities for fish habitat
enhancement along the proposed Macl-eod Harbor - Patton Bay road. That report
lessmm€nded off-channel rearing ponds and spawning channels in Macleod Harbor
streams and the Patton River and log-jam barrier removal in trvo unnamed streams

in Jeanie Cove.

During this survey, two sites with potential for fish habitat enhancement were

identified. In the Patton River system, stream #s227-30-t779}'2032'3004-4011-5076
& 5078 are partially obstructed by falls at their outlets. The falls are formed by a
muskeg terrace which is perched approximately 40 inches above the level of stream
#401L: The falls are a rnigration btock for pink sahnon and appear to inhibit, but
not prevent upstream migration by coho salnon as evidenced by one juvenile coho

salnon which was sampled upstream in stream #6060. Stepping or removal of these

barriers would improve anadromous fish access to about 28t9 feet of available
upstream spawning and rearing habitat.

Portions of the Patton River exhibit heary braiding, extensive bedload movement,
and widely fluctuating flows; conditions which are adverse to optimum spawning and
rearing conditions. However, effectively stabilizing the channel and stream bed to
enhance fish production would be an extensive undertaking and is probably not cost

effective. Davelopment of off-channel groundwater-fed ponds to provide additional
spawning and rearing habitat may be feasible and should be investigated in
conjunction with identification of gravel sites for road and pad construction.
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5.3 Wlldlife Obseruatlons

Wildlife and signs of wildlife were observed incidental to stream surveys. Most
streams had well-traveled game trails along the banks. Partially eaten pink salmon
carqtsses and brown bear tracks were regularly observed on stream banks and along
trails in nearly all riparian areas adjacent to pink spawning. A bear food cache in a
hollow stump was found with the remains of a deer along stream #2n-30-t7780-
2070-3025. A group of three brown bears were observed from the helicopter feeding
on salmon on a tributary to the Nellie Martin River 62n40-L7790-2018-3041-4031).
Our observations indicate that both the Patton Bay and Beach River areas are
important feeding areas for brown bears and may seasonally attract bears from other
areas of Montague Island.

Sitka black-tailed deer were observed primarily in the Beach River system and in
alpine areas between Patton Bay and the Beach River drainage. Deer sign (tracks
and pellets) were frequently seen along streams in both Patton Bay and Beach River.
The highest observed density of deer associated with stream surveys (primarily does

and faums) was in the middle Beach River timber stand north of the main channel
and south of stream #2n40-t7780-2038-3010. Judging from the frequency of sign,
the deer population appears to be healthy.

Birds noted included bald eagle, Steller's jay, chestnut-backed chickadee, woodpecker
(drumming), hermit thrush, varied thrush, and brown creeper. One suspected active
bald eagle nest was obseryed within the Patton Bay beach forest fringe along stream
#2n40-r7190-20t8.
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