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GUIDE TO

THE READER

it will be helpful to understand what sach of the
chapters is intended 1o ofter the ieader so that the
review of the Plan may ba most efficient from each
reader’s perspective.

The Executive Summary presents selected high-
lights of the Plan. it addresses the broad perceptions
of the Regienal Planning Team concerning the appro-
priate direction for salmon enhancement etforts and
the reiationships that will be neesded betwsen the
participanis in those efforts.

Chapter 1 is an introduction to the Plan and a de-
scription of the process by which it was developed. it
shows the working relationships of the Regional Plan-
ning Team (RPT} and its responsibilities. Efforts to
involve the public in the development are set forth.

Chapter 2 gives the reader the background infor-
mation that will be necessary to understand and
assess the ideas set forth in later chapiers. i1 de-
scribes both the nawral and human snvironmenis of
the Cook Inlet aree and includes descriptions of the
history and current status of the fishery by gear group
and by species of salmon. It also covers the eco-

nomics associated with the fishery. In all cases em-
phasis is given o those elements which have some
recognizable influence on the saimon fishery.

Chepter 3 focuses on the life histories of the five
species of salmon harvested in the Inlet and sets out
an historical perspective on the strength and trends ¢
the annua! runs. It examines the data on the wild
stocks, expiores the condition of supplemental stocks.
and describes the eliorts of various groups to Improve
ine condinon of the fishery.

Chapter 4 deals with the projecied aspirations of
the vanous user groups and ithe total number of

salmon required to support 8 satisfactory harvest level
in the year Z000. It discusses the context in which
this target stastus was developed and presents the
gus 34%@{\@ assumptions that accompany the pro-

Chapter B examines the difference or “‘gap”
between the existing situation described in Chapter 3
and the target 2000 status set outl in Chapter 4. iIn-
cluded in this discussion is analysis of the limitations
1o filling the “"gap’’, which range from lack of infor-
mation to lack of technology andior imwmediate
funding.

Chapter 8 is the logical outgrowth of Chapters 3,
4, and D as it esiablishes the long-term goals of the
Plan and describes the short-term obiectives that will
collectively lead to the attainment of those goals. it
presents a schedule which cutlines species-by-spacies
the time framework within which these obisctives,
and subseguently goals, will be achisved.

Chapter 7 in its discussions of strategies and pro-
iects is the ultimate refinement of the concept of
goals and objectives established in the prior chapter.
Among the strategies considered are enhancement,
narvest management, habitat protection, and
research.

The plan concludes with an Appendix that pro-
vides the pertinent technical dats used in the develop-
ment of the Plan.

The first section of the Appendix is a glossary of
terms which are used in the Plan and which may not
be familiar to all. In addition some terms are used re-
peatedly and have very specific definitions, which
were developed by the Cook Inlet Regional Planning
Team (CIRPT). Finally, a number of organizations have
been discussed by reference to their iniuals, and in
sach case the glossary contains those initials and the
full name of the organization,

Many sources of information were reviewsd
durning the preparation of the Plan. The second section
of the Appendix is a bibliography of not anw those
sources which were specifically cited but also thoss
which were used in developing context and back-
ground.
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1.1

INTRODUCTION

The Plan had certain nrareguisites. There had to
be a history of legislative niandat:s that supported the
importance of the salmon fishery 378 the active émef—
est of the State in the perpetuation and enhancemen
of that fishery. It ‘vas essential that the fishermen or
ganize inte 8 group with a clearly defined geographical
area of influence and interest as a w “rking partner
with the State. Finally, it was necessary for these two
major groups to jointly form 2 planning team with
some general guidelings o the accomplishment of
ne planmng process.

1.1.7 Legislative Background
The history of the saimon as a2 valuable, harvest-
abie, and rensweable re m ce dates back into the last
entury; and it was officially recognized when Alas-
mm statehood waﬁ ach ved i 1859, The Constitu-
s LARticle VL, Sem@ 5t authorized the legisiature
o Provids "w %acmtws improvemeants and services
1o assure further utilization and development of
the wsheries.”” The formation of the Department of
Fish and Game with its Sport and Commergial Fish Di-
wvisions was further evidence of this intent.
& durther refinement of this concent came in
71 when the legislature passed Chapter 113 SLA
71 creating the Division of Fishenes Rehabilitation,
Enhancement and Development (F.RED). A porton
of the responsibility of this new division of the Alaska
Department of Fish and Game [ADF&G) was to “de-
vamg}- and contnually maintain 3 comprehensive,
coordingted long-rangs plan for the orderly present
nd long-range r@hammazmn ... of 3!l agspecis of the
state’s fishery .’
% 1878 in a commiriss substitut
Ng %58'2‘% the Commissioner of Fi
. designate regions of

1 Q7
EiRe
187

& ’1 ﬁl

for Senate Bill
wd Game was

authornzed 10 ° the siate for
the purpose of enhancing salmon producton and shall
deveiop and amend as necessary & comprehensive
salmon enhancement plan for each region for both
public and private nonprofit hatchery systems. Com-
prebensive saimon enhancemant a?fms shall be de-
veloped In cooperation wilh appropriate  quahiied

»f this

regionat as sociations formed under ssc. 3BO of

ﬁg\mwmt m IO g; 1eams
Derso ‘zn@ ﬁﬂ"“? representa-
3T at

i

£l

L
&

ey
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1.1.2 Cook Inlet Aguaculture Association
Through a series of fishermen initiated public
maetings that started early in 18786, thers was dis-
cussion of and ultimately the formation of the Cook
intet Aquaculture Association {CIAA), Formed under
e Non-Profit Hatchery Act the Association was 1o
have a membership that consisted of all recognized
commercial fishermen’s organizations and other user
groups as defined in AS 18.10 (3). The corporation is
administarad by a Board of Directors made up of rep-
resentatives of the following groups.
City of Seward
Commercial Fishermen
Cool !

%

of Cook’s Inlet
niat Fishermen’'s Association
Cook inlet Fisharmen’'s Fund
Cook inlet Region, Inc.

lzaak Walton League

Kachemak City

Kena Peninsula Borough
Municipality of Anchorage

Kenat Peninsula Fishermen's
Cooperative Association
Maranuska-Susitna Borough
Niniichik Village Councit

Morth Pacific Fisheries Association
University of Alaska

Matanuska Vailey Sportsmen

fish processors

1.1.3 Geographic Area of Interest

¥While the characieristics of Cook inlet will be dis-
sssed  in much greater detail in the following
hapters, certain features of its location and charac-
teristics need to be mentioned to set an appiopriate

ntaxt for raview of the Plan. The diversity which
keq the inlet physically attractive and biologically
ams:% ctive also makes it a very complex area for
which 1o plan.

Cook Inlet is the major marine ntrusion into the
southcentral coast of Alaska. it extends about 250
miles north and east between the Aleutian Range and
the Kenat Peninsula and s as much as 100 miles wide

% & & ® 9 9 s & B & 2 & ® & &

9]
JC“

et

3(3

in 11s lower reaches. The drainage area feeding the
inlet s over 38 000 sguare miles and reaches as far
north as Mt McKinley and east almaost as far as Qlen-

natlen. It should be noted that for purgese& of fisher-
ies management the Cook inlet ares includes the
coast of z%*e Gulf of Alaska as far east as Cape Fau-
feld
e

et;‘? the wmpact of deveiopment on
n coessibihity of the fishery 1o iafqe
f ne@@éej poputation of the area bacomes

facior. Over B30 percent of the total siate
poputation lives within the drainage area of Cook
the eastern side of the Iniet, highwavs
"*@5% HTHOSE H::se'*:ém? ot the inlet near
Falmer only about ¢ se hours by car from ths south
2rOMOST community of H@er

1.1.4 The ﬁ%@@m%% Planning Team
ne Cook inlet Regional Planning Team is made
up of six voung members, thrige representing

2]

arg

the



Cook Inlet Aguaculture Association and three repie-
senting the State of Alaska Department of Fish and
Game. In the case of the latter three there is one rep-
resentative each from F.R.E.D. Division, Commercial
Fish Division, and Sport Fish Division. In addition the
non-voting position of chairman is currently held by a
representative of ADF&G (Exhibit A).

Members were appointed to this team from the
ClAA shortly after the official formation of the Associ-
ation and have been active in the planning process
since 1877,

in 1979 additional support was sought for the
team’s activities, and a consultant was retained to aid
in putting the Plan together. Later that consulting
function was supplanted by a planner attached 1o the
team itself.

The team met on a reasonably regular basis,
which in the latter stages of the effort was approxi-
mately monthly., These team meetings were regulaiy
attended by additional representatives of involved
state and federal agencies and staff and members of
the CIAA. Additionally the CIAA RPT members inter-
acted with the CIAA Board of Diractors at the monthly
mestings of the Board.

PLANNING TEAM INTERACTIONS

It should be noted that there can and will be overlap
between the end of Phase | and the initiation of Phase
if. The formal publication of this decument concludes
Phase 1.

The approach to Phase | included review of the
existing information about the saimon fishery in Cook
inlet. That information was contained in historical ac-
counts and records and in the present and ongoing
data development. The synthesis and analysis of
those data were conducted to establish the status of
the fishery. During this process a parallsl field effort
was underway to survey and log the existing and po-
tential salmon habitat within the drainage of the inlaet.

Agreement was reached on the status of the fish-
ery, the demands that would be placed on the
resource during the life of the Plan, and the data gaps
it would be necessary to fill to make periodic refine-
ments of the Plan.

Finally a specific program was outlined to identify
the seguence and significance of each project and to
suggest the resources necessary to accomplish the
project. in addition the potential benefits 10 be real-
ized from the various projects were derived.

EXHIBIT-A

CIAA Board
of
Directors

ClAA
OG0 O RPT
Members

ADF&G
Region/Headqguarters
Staffs

ADF&G ADF&G

RPT D00000¢  Area
Members Staff

CIRPT
Piannar

COoCQOO0O0
Public

Pilan content approval respos

Péaﬂ Jreparation responsibility
esource miormanon and review responsibility

1.2 APPROACH TO THE PLAN

The Plan recognizes the need for long-range plan-
ning as well as the desire for concrete accomplish-
ments in the short-term. Thus, the planning process
has two phases; Phase | which ig the creation of the
long-range plan, and Phase Il which is composed of a
number of specific projects consistent with the Plan.
Phase | sets a frameawork in which Phase il projects of
varying natures end dimmensions can be implemented.
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1.3 PUBLIC PARTICIPATION

Strong public participation in this planning pro-
cess is implicit in the strycture of the planning team.
nar aa% sense the interest of the public is represented
by the State and, in particular, the Department of Fish

P

an {% ams. It is certainly one of the ways in which
perceptions and opinions of the individual citizen can
i mr:% their way into this type of planning.

‘he CIAA Board represents user group organiza-



tions and through these organizations the membership
of each. Throughout the development of the Plan the
ClAA Board received briefings and progress reports at
its regular monthly meetings. During these same
meetings Board perspectives and approvals were
sought at critical planming stages.

The CIRPT representatives from the ADF&S and
the CIAA also provided a personal level of public input
in that in addition to representing their various organi-
zations they are, as individuals, members of an in-
terested public.

The CIRPT meetings were regularly attended by
representatives of other state agencies as well as con-
cerned federal agencies and individual citizens.

During the 53 day period in which the draft Plan
was in wide circulation for review and comment, two
public meetings were held. One meeting was held in
Anchorage {August 20} to reach the inhabitants of
the northern portion cof the drainage arsa, and the
other meeting was held in the Kenai-Soldotna area
{August 19} 1o service the interested parties living on
the Kenai Peninsula. Prior to these meetings copies of
the document were placed with each Fish and Game
Advisory Board in the area, all pertinent libraries, all
pertinent offices of ADF&G and CIAA, all members of
the Board of Directors of the CIAA, and sslected or-
ganizations recognized by the BRPT as having a special
interest in the Plan {Appendix 3). Both the meetings
and the availability of the documents for review were
widely advertised.

1.4 APPROVAL AND AUTHORITY
OF THE PLAN

it is clear that the responsibility for and authority
to develop the Plan is vested by the Comissioner of
Fish and Game in the RPT directly and, therefore, n
the Department of Fish and Game and the CIAA in-
directly.

When the RPT completed the draft document io
its satisfaction, the Plan was widely circulated for re-
view and commeni. With due note taken of the
commeants which were received, the revised draft was
forwarded 1o the Commissioner for review and ap-
proval, 1t was not until the document had received the
approval of the Commissioner that the Plan was
printed in final form and distributed.

The final Plan was then itranss€ited to the legis
lature by the Commissioner as the response to his
charge to develop such regional plans, and the Plan
became the official guideline for all salmon enhance-
ment efforts in Cook inlet.

1.5 EFFECTIVE LIFE OF THE PLAN

To develop a meaningful plan it is necessary 10
wentify & period of time that serves as a framawork
wiithin which specific targets can be sei. The general
guidelines for this planning effert indicate the Plan
should address a period of from 18 1o 22 years. The
CIBPT selected a pericd of twenty years covering the
last two decades of this century, 18871 through
2000,

it is possible within this time framework to {1}
complete g single action, {2} 10 complete & series of

dependent actions, and/or (3} to initiale an action
which may not be complete befare the termination of
the twenty-year period.

it should be emphasized that the Plan is a living
documant which is expected to undergo modifications
during its “‘life span’’. These adjusiments cannot be
unilateral, but rather must arise from the same organ-
ized and cooperative effort that created this
document. Therefore, the Plan is the initial effort in a
general planning approach which will continue in-
definitely.

1.6 DEVELOPMENT OF STRATEGIES
AND PROJECTS

Because of the nature of the sxisting data on the
fisheries of Cook Inlet, it is necessary to develop two
tvpes of strategies for the Plan. The first strategy
musi cover the means of implementing projects which
have already been identified as components of gosl
achievement. The second strategy must account for a
three-step process whereby recognized data deficien-
cies can be filled; new data can be anailyzed to deter-
mine what actions are warranted; and, finally, a
means of implementation for those actions can be
identified.

Additionally there must be a mechanism for
regular evaluation of the progress of the Plan and de-
termination of s consistency with changing condi-
tions and new information. This evaluation compo-
nent must also have the capacity 1o assess compieted
projects to determine their actual performance com-
pared to earlier projections.

The projects related to ithese stralegies take
saveral forms. Specific nrojects known to be needed
and approved include such efforis as the opening of
Scurvy Cresk through the use of a fish pass and the
transplanting of stock into the Paint River. Projects
designad to provide additional information for decision
making are represenied by studies now underway at
Packers Creek to ascertain the size and timing of the
spawning migration and habitat surveys to identify
sites where additional work might be productive. The
search for additional information about escapsment
on varipus sireams is representative of the tvpe of
project designed to refine the perception of goals; im-
prove concedts of management; and maximize the
size, and therefore harvest potsntial, of this renew-
able resource.

1.7 ASSUMPTIONS

Certain assumptions have governed the develop-
ment of the Plan and are essential to the accurats
understanding of its contents.

® The Plan makes use of the best data available
and the most accepted interpretation of that infor-
rmation.

* The Plan does not purport 1o present the de-
finitive understanding of the physical/biclogical
interactions of the Cook Inlet system. In fact it recog-
nizes the necessity of developing this understanding
and seeks 1o initiats the orderly progress to that end.

¢ The Plan assumes a regular, if not constant, re-
assessment of information and requirements and the
subsequent modificatior of Plan elemeants.



¢ The Pi~a assumes the continuation of close
copperation between the user groups and the L ate
toward the end of providing the maximal sustainaple
harvest of salmon resources.

& The Plan assumes a susiained annuat harvest of
saimon within Cook Inlet grester than that experi-
enced in the last two decades is possible, if appro-

priate effort, technology, and management ars
brought to bear toward that end.

With ths context of the development of the Plan
thus established Chapter 2 will explore the conditions
which prevail in the Inler as they relate to the present
condition of the saimon resources and the potential of
those resources.
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2.1 PROJECT LOCATION

Cook Inlet and its watershed are at the heart of
the area known &s southcentral Alaska. They form a
rough rectangle that averages approximately 125
miles scross and 310 miles tong. The Municipality of
Anchorage is at the center of the rectangle {Exhibit Bl

Enclosed within the boundaries of this arsa is ap-
proximately 50,000 sguare miles of which approx-
imatety 12,000 sguare miles is taken up by the Inlet
itself while the remaining 38,000 square miles is the
landmass of the drainage basin’.

in terms of poiitical geography the drainage area
boundanss are almost exactly coincidental with the
boundaries of the Matanuska-Susitna Borough, the
Municipality of Anchorage, and the Kenai Peninsula
Borough. The southern Plan boundary is coincidental
with the limits of the Quter and Eastern ADF&G
management districts in the Gulf of Alaska.

2.2 OVERVIEW OF THE
NATURAL ENVIRONMENT

Within this section those elements of the natural
environment which exhibit clear and potentiaily signif-
icant relationships 1o one or more phases in the
annual life cycle of the salmon of Cook Inlet will be
highlighted.

2.2.17 Cook Inlet

The enirance to the Inlet is occupied by the un-
populated Barran islends (Exhibit C). Two large bays
flank the sntrance 1o the Inlet, Kamishak on the west
and Kachemak on the sast. On the west & serigs of
srnaller but significant bays are found north of Kami-
shak Bay. They are llamna, Iniskin, Chiniina, and Tux-
edni Bavys. Each of these is a narrow and fairly lengthy
intrusion into the shere. Above these are two shallow
bays on the wesi side, Hedoubt and Trading Bays, re-
spactively.

Betweesn Redoubt Bay on the west and the mouth
of the Kenai River on the east lies the largest island in
the Inlet, Kalgin, and it is aiso the most significant
from the perspective of the salmon fishary.

A1 its upper end the Inlet branches into two major
arms with Fire Island and the Municipality of Anchor-
ags in the fork. The Knik &rm to the north and east
reaches 1o the mouths of the Knik and Matanusks
Rivers near Ekiutna. It is the lower portion of this arm
that serves the commarcial marntimes traffic of Anchor-
age. The Turnagain Arm to the south and east pense-
trates the Chugach Mountains and ends at the mouth
of the Placer River near Portage. The large but shallow
Chickzloon Bay flanks the southern edge of the mouth
of the Turnagain Arm.

€0

Depths in the central porlions of the inlet range
between 100 and 200 feet. The upper portion of the
Inlet is bounded on the west s.de, particuiarly, by
large tidal flats that are regularly expased in the fluc-
tuations of the 34 footr tidal range which the Inlei
experiencas.

The southeastern ccast of the Kenai Peninsula
faces on the Guif of Alaska to the sast of the entrance
to Cook Infet and is characterized by a series of north-
south trending inlets. This area 5 included in the
study area because it is administered as part of the
Cook Inlet saimon fishery. The most prominent of
these ir eis is Resurrection Bay with the City of Sew-
ard at its northern end.

2.2.2 MNajor Mountain Systems

The mountain ranges which define the watershed
of the inlet are several and are located at varying dis-
tances {rom the inlet {Exhibit D). Along the south-
western edge of the Inlet and close 1o the shore is the
Alsutian Range. Further to the north on the westemn
side is the Alaska Range which, near the northemn
edge of the watershed, is approximately 120 miles
from the shore of the Inlet. The Alaska Range con-
tinues to form the northern edge of the watershed as
it bends in an easteriy direction north of the Denali
Highway.

The first range on the eastern side of the Inlet is
actually locaied inside the boundaries of the water-
shed. All drainage from the Talkestna Range reachss
Cook Inlet.

The Chugach and Kena! Ranges form the boun-
dary bstween Cook inlet and Prince William Sound
and the Guif of Alaska. The Kenai Range forms the
eastern side of the Kenal Peninsula, and that portion
of the drainage into the Gulf of Alaske west of Cape
Fairfield is included in the Plan sven though it does
not reach Cook Inlet.

It is significant to note that sach of these major
ranges has one or more substantial ice fislds which
spawn glaciers at the heads of a number of the major
river systems.

2.2.3 Surface Waters

Inciuded in the discussion of surface waiers are
the major river systems, creeks, and lakes {Exhibit B
These features will be considered from two different
perspectives, their individual roles in the hydrology of
the Inlet drainage basin and their individua! roles in the
annual production of salmon. In this section only the
physical aspecis of thess weter bodies will be dis-
cussed, but in later sections these features will be
examined again iy 1erms of their salmon support ca-
DECHtY.

The Cook Inlet drainage contains at ieast 104
lakes, 322 creeks, and 80 rivers which have besen
named or othsrwise identified?. The major lakes on
the west side of the inlet include Crescent, Kenibuna,
Chakachamna, Beluga, and Lower Beluga. In the
northern portion of the Inlet the larger lakes includs
Upper Lake George, Inner Lake George, and Ekiutna.
On the Kenai Peninsuls are Kenai Lake, Ptarmigan
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Lake, Grant Lake, Upper Trait Lake, Crescent Lake,
Cooper Lake, Skilak Laka, Hidden Lake, Uppar Russian
Lake, Bradiey Lake, and the largest lake in the entire
drainage system and the fifth largest in the siate,
Tustumena,

The identified creeks are guite evenly distributed
throughout the entire drainage system,

In tarms of watershed area and flow the Susitna
River 15 the largest within the drainage area of the
inlet. To the west and south of the Susitna the follow-
ing rivers are among the more notable; the Chulitna,
Yentna, Kahilina and the Skwentna (sl tributaries of
the Susiinal, the Beluga, the Chakachatna, the
MoeArthur, the Kustatan, the Big, the Craescent, and
the Paint. To the east and south of the Susitna are the
Talkeetns and Kashwitna {tributaries of the Susitnal,
the Little Susitna, the Matanuska, the Knik, the Eagle
and the Placer Rivers. On the Kenal Peninsula are the
Chickaloon, Swanson, Kenai, Kasilof, Ninilchik,
Anchor, and Fox Rivers.

2.2.4 Climate

The climate within the Inlet drainage area 15 no
less complex than any of the other natural slements.
Of the four broad chimatic zones described for the
State, three occur within the swudy area {Exhibit FI'.

The Maritime Zone, as the name imphes, receives
its major influence from the water. it has compara-
tively heavy precipitation, cool summers and warm
winters. There are generally strong and persistent sur-
face winds.

The Continental Zone exhibits summer and winter
temperature extremes, but surface winds and precipi-
tation are genersally light.

The Transition Zone occurs between the other
two and generally exhibits some of the characteristics
of both.

it is very important 1o note that because of the
xtremely varied topography of Alaska and the south-
entral region many local variations, microclimates,
cour.
Exhibit G provides weather information for selec-
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1ed sitas within the drainage area and is structured t©
reflect g north to south progression from the area near
Mt Mcilinley 1o the mouth of the intet.

2.2.5 Seismicity and Volcanism

Southcentral Alaska and the Cook Inlet area, in
particular, are situated on the edge of the North Pa-
cific Plate. Therefore, they experience a significant
amount of seismic activity which ranges in magnituds
from those tremors pergeived only by scientific instru-
menis to the historic 1984 esarthguake, the marks of
which still exist the length of the Inlet. The subsi-
dence and uplift which is associated with the more
severe of these svents can make dramatic and long-
term changes in the landforms and, therefore, in the
character of the related surface waters. While present
rechnology does not allow for accurate predictions of
wheare and when such events will occur, it is safe to
assume that they will continue to happen with some
regularity  and that the results will be locally
unportant.

Anothar facet of this very physically active region
is the presence of volcanoes along the western side of
the Inlet. Five prominent peaks have recorded volcanic
activity histeorically; they are Mounis Augustine, Hi-
amna, Spurr, Redoubt, and Douglas (Exhibit D). It
should be noted that Mount Augustine itself forms an
istand in Kamishak Bay, while the other four are part
of the mainland. As with seisinic activity, volcanic
eruptions do not occur at regular pericds; but the
activity is recurring, and Mt. Redoubt was active as
recently as 19668 while Mt. Augustine erupted last in
January, 18786. Anv eruption could have very signifi-
cant impacts in, at least, a local sense. The ash from
the 1976 eruption of Mt. Augustine sull troubles the
hatchery at Tutka Lagoon.

2.2.6 Geology and Soils

The geology and the soils are complexly inter
woven and of great interest in the context of resource
gxtraction and developmaent, but they havs little direct
gifect on the saimon resources. Where the relation-
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ship is most evident is at the land interface with either
glaciers or surface water features and in setting
stream gradients.

Gilacial flour resuits from glacial abrasion of the
bedrock over which it is passing and 18 subsequently
nicked up by the runoff stream. Because the flour is
extremely fine, it remains in suspension almost indefi-
nitely  contributing to the carrying stream’s high
turbidity leveis. Of egqual significance in causing tur-
bidity and setting the character of spawning gravels
are the sands, silts and clays picked up and trans-
ported by the stream.

in another type of situation the permeability of
the soil and the absence of significant slopes combine
to mnfluence the quality of the surface water. In this
situation a bog-type condition s formed producing
water with high organic content, high acidity levels,
and high color levels. The brown water which results
can significantly inhibit light penetration.

2.2.7 Wildlife

The watershed of Cook Inlet contains essentiaily
the full complement of terrestrial wildlife associated
with Alaska with the major exception of the Polar
bear. This fact i3 noteworthy in, at least, two
contextis.

Because many of these species are considered
game species and are, therefore, sought both in sport
and subsistence hunting, they reinforce the concept
of resource use. This condition also resulis i regular
access 1o most areas of the watershed.

Soeme of the wildiife species which are present
count the streams and takes of the area as very signif-
icant parts of thew habitat requirements. in this con-
text they intluence the habitat of the stream or iake
and mavy act directly on the salmon resources. The
interacuion with the salmon resources may bDe as
direct as the predatory character of the feeding Brown

bears on the McohNeld River or somewhat indirect as the
abitat alteranion created by beaver dams.
included i these considerations must be the
manne mammais i the iniet. Among those thai fre-
gquent the inigf, the Beluga whales are thoss most
commoniy recognized as salmon predators.
2.2.8 Vegetation
Y%"@ﬁ Alaska Regionsl Profile, South Tentral Region

;TU

in s discussion of the vegetative communities of the
boc inigt Subregion describes nine different types.
These nine can be dwided into two sub-categoriss,
the forest communitigs and the non-forest commu-
mives’.

The four forest types ars widely distributed

throughout the ‘rasﬂﬁga area ‘Exhibit Hi. The Coastal
Western Hemlock-Sitka Spruce Forest is found most
W%Dy o the vioimity of Kacnemak Bay, Chinitna-

uxedn: Bays, and the Turnagain Arm. The Bottom-

iamsj Spruce-Poplar Forest s found along the main
channals of the SJusina Rwver and the banks of the
Kenar Hiver, The b{.}iafu Spruce-Hardwood Forsest is
foung n the vic m“; of z, ;&é\; ezm’n near Skilak Lake.
sriand ! T found north

! i the flood-

wma nciude the High Brush

vatershed s found

&aﬁmmt 2x¢ of the Inlgt south

@

of Tyonek. The Low Brush Bog and Muskeg communi-
ties dot the floodplain of the Susitna River and the
western side of the Kenai Peninsula. The WMoist
Tundra is dominant in the upper reaches of the Su-
sitna River drainage north and east of the Talkestna
Mountains. The Wet Tundra occurs north of Kache-
mak Bay and near the mouth of the Susitna River.
Einally, the Alpine Tu “a and Barren Ground is the
dominant community in the elevations over 2,500
feet.

2.2.9 Fish
2.2.9.1 Salmon

Five species of salmon ({sockevye, coho, king,
pink, and chum} are harvested in the subsistence,
sport, and commercial fisheries in Cook Inlet and its
tributaries. Those five spsacies are, in fact, the focsal
point of the Plan and will, therefore, receive the most
attention. The following chapters will develop the
background and status of the salmon species in detail.
However, it is important to realize that this emphasis
does not mean that there are no other fish resourceas
of value in the region,
2.2.3.2 Non-Salmon Anadromous

and Freshwater Species

Several non-saimon species arg prominent in the
watsrs of the Cook iniet region, and four of those are
anadromous. Lake ftrout, arctic graviing, whitefish,
sculpin, lamprey, longnose sucker, and arctic char are
the most abundant exclusively freshwaier species.
Rainbow trout, Dolly Varden, smelt and stickleback
may be anadromous or may be exclusively freshwater
on a site-by-site basis. Northern pike have been intro-
duced illegaily into some Kenal Peninsula waters.
2.2.9.23 Non-Salmon Marine Species

Within the Cook Inist region thers are substantial
harvests of herring (currently in g low cvyclel and
halibut on a commercial basis as well as a halibut
sport fishery. in addition to the harvest of these two
species there is some effort extended to harvest
groundfish with the potential for an even larger re-
source harvest,
2.2.9.4 Shelifish

Sheilfish play an important role in the biological
community within the iniet waters and are also suf-
fictently diverse and abundant to warrant harvest
efforts. Dominant in this harvest are king, dungeness
and tanner crabs, razor and hardshell clams, and
shrimp.

2.2.10 Summary

The natural environment of the inlet has many
features that have a direct influence on the saimon
resgurces or are sufficiently inviting 1o human activity
to have an indirect effect.

Cook Inlet is very elongated, and this length pro-
vides a wide variety of habitats for the salmon re-
sgurces. The sizeable tidal range has a direct oearing
on land coriented harvest tschniques. Beacause the
saimoen move into the iniet at the south and progress
in some cases all the way into the Susitng River drain-
age at the nmm, they are the subjects of a segusnual
harvest pressure that is as diverse as the seine boats
apsraun gs south of Homer and the sport fisherman on
Byers Creek high in the Susitna drainage. Additionally
the dimensicns of the inlet are great enough 1o pro-
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vide a sttuation 0 which, because of theiw migratory
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charactenstucs, not ot runs of fish are exposed to
harvest at the same loustions.

Essentially all of the maior mountain systems that
bound the dramnage of Cook Inlet contain majur ice-
fields and glaciers, which means that many of the
watercourses that feed the Inlet are not dependent
exclusively on annual precipitation to maintain their
flow regimes.

The wvarying character of the surface waters
makes their investigation, assessment and under-
standing vanable on a situation-by-situation basis
Generally the rivers on the east and west sides of the
inlet are shorter and have a more clearly defined
channel which makes understanding of the individual
wgfem mmewm easier. However, the same charac-

ristics make the system more vulnerable 10 a singls
he%’ ing factor. The rivers in the northern part of the
dramnage ! 1ave much ifonger and much more braided

courses making them rnore difficult to inventory, but
‘ess susceptible to any single alteration.
The g%t lakes in the system are located to f%ﬂe

an d we i of the Inlet within fifty miles of the inle
yree dense clusters of smaller lakses occur én
the north WESi corner of the Kenai Peninsula, just
t the Knik Arm, and east of the Talkseina
Mountains in the upper reaches of the Susitna River

The ciimate plays a very active relg in the Cook
inter salmon fishery. The intensive pericds of rain
which can occur may result in flooding that scours the
stream channels of the eggs which are buried there.
With low flow and an extremely cold period anchor
'ce may appear in the smaller streams causing high
zgg mortahity. Strong winds during the fishing season
may cause changes in the uming and pattern of fish
movement in the inlet.

Beismic activity has and may very well again
cause the mterruption of an existing stream channsl
r the L,pewmg of a channel previously blocked. ?ui
caie volcanic aciivity can cause mﬁeap:ead sirea
{ e, migh turbidity, and excessive sedimentadion
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Some less speciacular forms of geclogic activity
Huence the salmoen resources, Glacial flour

and the @mer sm maierial that is carried by the
s 3 stream productivity and substan-
urate counting of salmon escape-
ment. ‘fmue soil g:) oduce a bog-type situation, the
water may also be colored | mmmg counting effective-
ness and increasing the levels of organics and acidity
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he major interaction between the wildiife and

e salmon rescurces ocCurs N Situalions where

mam‘:@gwngm for one or more species of wildlife pro-

duces limitations on measures considered significant

ntenance of the salmon resources. It can be

assumed tat beaver activity and the resulting dam
removal projects will be an ongoing situation.

7

The regional vegetation is of concern in the plan-
ming of salmon resources primarily in areas where

o
mature mf ce, hemiock, or hardwood invite timber
; his type of situation it is possible for there
0 local changs in the habitat condi-
tvons and generally in a negative fashion,

The reievance of other figh specigs io this plan-

ning eticrt derives primarily from the situations in
which those species function in either a predatory orf
competitive role with respect to the salmon.

It is clear that many aspects of the natural envi-
ronment exert an influence on the salmon resources
of Cook Inlet, and that in many instances the separ-
ation betwsen the elements of the natural environ-
ment and those of the human environment is neither
gasy nor practical.

2.3 OVERVIEW OF THE HUMAN
ENVIRONMENT

In this section those elements which are primarily
related 1o or arise from human activity and which can
and do produce an effect on the salmon rescurces will
be examined. To a greater extent than with the
natural environment these actions may be indirect.
That is the action may appear to have nothing fo do

with the salmon resource, but the results of the action
may significantly affect the potential of an area to
support saimon.

2.3.7 Land Status and Use

Much of the effectiveness of this type of planning
can be dependent upon who owns the property in
guestion, what their actions are apt to be, and there-
fore what uses may be implemented on that propearty.
2.3.7.7 Land Status

Land status and ownership with the Cook Inlet
region is, if anything, even more complex than many
of the other human and natural elements that make up
the region. In a very simplified system there is federal,
state, borough, municipality, native village and re-
gional associations, and individual ownership. In
addition there are ongoing programs and legislative
actions that continus to transfer parcels of land be-
tween these various owners. Agding further com-
plexity to this picture are the situations wherg there
are two or more overlapping ciaims 10 the same
property.

It is certainly true that precise definition of owner-
ship and status of very specific parceils of land mav ke
critical to some facet of the management of the
salmon respurces. However, for the purposas of ths
Pilan the primary distinction that will be mads is bs-
tween land which is ownea by either the federal or
state f:;esfemmem and designated to & particular
status calegory (park, recreation area, forest, refugs
or zmmmem) and ail other lands {(Exhibits | and J)°.
Under those public ownership conditions there is &
stability of status and a known set of operationsal or
management policies, and alteration of those policies
15 open to public input and should be in the puslic

arest, Land which is held by individuals or by
government in some generalized status category has a
|

much less certain future
There is another category of iand status which is
not defined by ownership but ramef by the charammr

L
the site environment and which is subjeci 10 a spe-
sei of use guidelines and mguiat ons. & notable
ion within his category is that of the coeastal
?‘he importance of the biological communities in
this type of arsa has besen widely recognized and
accepied, and various state and federal programs
have been instituted 1o assure its preservation. In



SPECIAL STATUS LAND AREA EXHIBIT-I

OWNERSHIP AND NAME AREA N
INLET REGION
{SQ. M
*Estimated

FEDERAL

Katmai National Park and Preserve
Tuxedni National Wildhife Refuge
Lake Clark National Park and Preserve
Denali Nationa! Park and Preserve
Chugach National Forast

Kenai National Wildiife Refuge

tenal Fjords National Park

STATE

Denali State Park 440.83
Matanuska Glacier Wayside
Long Lake Wayside

Bonnie Lake Wayside

King Mountain Wayside
Moose Creek Wayside

Finger Lake Wayside

Big Lake (South! Wayside

Big Lake {East) Wayside
Rocky Lake Wayside

Nancy Lake Wayside

Willow Creek Wayside

Nancy Lake Recreation Area
Chugach State Park

Mirror Lake Wayside

Peters Creek Wayside
Kachemak Bay State Park
Kachemak Wilderness Park
Bernice Lake Wayside

Kasilof River Wayside
Johnson Lake Wayside

Ciam Guich Picnic Wayside
Ninilchik Wayside

Deep Cresk Wayside

Stariski Wayside

Silver King Wayside

Anchor River Wavyside
Captain Cock Recreation Arsa
Independence Mine State Historic Park
Sheep Cresk Wayside

lzaak Walton Wayside

Funny River Wayside

Upper Kenai River Wayside
Kenat River Islands Wayside
Morgan’'s Landing State Recreauon Area
Bing's Landing Wayside
Slikok Creek Wayside

Lower Kenas River Wayside
McNeil River Game Sanciuary
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EXHIBIT-J

9 KENAI NATIONAL WILDLIFE REFUGE
10 KENAI FJORDS NATIONAL PARK

8 CHUGACH NATIONAL FOREST
11 KACHEMAK BAY STATE AND WILDERNESS

AJOR PARK LAND

MO NEIL RIVER STATE GAME SANCTUARY
3 LAKE CLARK NAT'L, PARK AND PRESERVE

4 TUXEDNI NATIONAL WILDLIFE REFUGE
DENALI NAT'L. PARK AND PRESERVE

T KATMAL NATL. PARK AND PRESERVE
§ DENALI STATE PARK

7 CHUGACH STATE PARK

2
5




MAJOR DEVELOPMENT PROJECTS EXHIBIT-K

SUSITNA HYDROELECTRIC ALTERNATIVE PETROCHEMICAL SITES
WILLOW CAPITAL SITE GRANT LAKE HYDROELECTRIC

POINT MACKENZIE AGRICULTURE

BELUGA COAL

BRADLEY LAKE HYDROELECTRIC
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Alaska there is much attention being given to this
issue through the Coastal Zone Management Program,
the U.S. Army Corps of Engineers 404 Wetland Per-
mit Program and the Critical Habitat designations.
Finaily land status may be effectively permanently
changed by the instaliation of a single large project.
The proposad Susitne Hydroelectric Project in the
upper reaches of the Susitna River is an example.
While the actual acreage covered by the project struc-
tures is relatively smail, the acreage which will auto-
matically come under the use controls dictated by the
vﬁqm;wmams of the power project is dramatically
targer.

2.3.1.2 Land Use

Direct impacis can be expected when there is any
change in the use of land. It ie generally true that the
magnitude of the impacts increases in proportion to
the scale of the project. The location of the project
and its character play large roles in establishing what
the potential impacts may be {Exhibit K}. There are, at
least, threa exampiaes of this type of change in land
uyse that are currently viewed as prot bie within the
Inlet area They are the Bradiey Lake Hydroelectric
Project, the Susitna Hydroslectric Project, and the
development of the Beluga coal fislds.

in the instance of the two power projects the area
actually altered by project elements is comparatively
small, but the area that then comes under control of
tt s policies governing the operation of the project is
quite large.

The extraction of minerals in instances such as
that that can be expected in the Belugs coal fislds Has
potential impacts that are considerably grester than i
the hydroelectric projscts. The actual dismmien
caused by the exiraction and the effect of the
exposed terrain can be significant.

There is a strong tendency to look for the damags
that can accrue from major development and 10 over-
iook potential benefits that can derive from nominal
meoedifications of projecis spparently unrefated to
salmon resources. The review of sach major project
should include at the earliest possible opportunity
consideration of project fsatures that might serve a
dual purpose by additionally favoring the enhance-
ment of salmon resources.

With all such projects there iz the potential for
less obvious indivect impacts which may, in the 'ast
analysis, be greater and longer lasting %fhcm e imme-
diate impacts. Secondary development tha: acours in
support of the projects usually amm.ms fr greater
area of disturbance and invoives less merszght and
planning for minimization of negative impacts.

POPULATIO

The availability of additionai slectrical power may
resuit in increased residential and industrial growth.
The move of the capital from Juneau to Willow would
also create increased residential and commercial
development. This type of development proliferation
mav pose real threats to habitat.

The secondary development associated with re-
source extraction projects such as that at Beluga is
most often in the nature of transporiation and pro-
cessing facilities, and these also pose concerns for
salmon habitat.

2.3.2 Population Characteristics

The population of the Coock inlet region had
increased rather continuously since prior 1o World
War II until very recently, and the rate of that increase
in any given period has reflected the “boom-bust”
character of Alaskan devsiopment. The 1580 census
indicates that over 52 percent of the state’s popula-
tion resides in the Cook Inlet region. Of the 217.000
personns residing in the region nearly 80 percent {ap-
proximately 174,000) five within the Municipality of
Anchorage.

in addition 1o being at the physical center of the
region, Anchorage has been and continues to be the
dominant population center of the region and the
state. Of the remaining 43,000 people in the ares
about 58 percent {25,000} live in the Kenai Peninsula
Borough, and the balance of 42 percent live in the
Matanuska-Susitna Borough.

The trends in population growth seem ¢ bs
changing within the region {Exhibit L}. In February of
1879 the Economics Task Force of the Southcenual
Alaska Water Resources Study {Level Bl issued South-
central Alaska's Economy and Population., 1985B-
2025: A Base Study and Projaction. In that documeant
thay drew thres possible scenarios for the growth of
the region; a high case, an intermediate case, and a
low case. Although it is too early to be certain, the
1880 census figures make it appear that even the low
growth scenario was considerably optimistic. The
population in Anchorage appears to have peaked ai
about 180,000 in 18978 and has now deciined
stightly*. Growth in the region outside of Anchorags
has continued rather sieadily®. The population of the
ragion in relation to the total siaie popuiation alsc
appears to have peaked in 1878 at about 54 percant,
and has now declined to snout 52 percent.

For the purposes of this Plan the distribution of
that population becomss very significant {Exhibit M1
it the study area were 1o be divigsd in half with a
northeast-southwest line, the overwhelming prepon-
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1870
128,385
14,250
Mat-Su Borough 5,508

Total 147,144

Apchorags

Kanai-Cook Intet

1980
174,000
25,000
18,000

217.000

T Low growth projections {or Anchorage, wiveh 5 ths key o the ames
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derance of the populstion would be found in thse
eastern half of the area. 1t is only in this half that
there is & highway system, and the population has
and will continue to focus along the major roadways.
Access to the western half of the area is achieved
exclusively by air or by water. About the only organ-
ized population center in the west is the village of
Tyonek with a population of approximately 300
people.

2.3.3 Description of Economic Sectors

Two broad economic sectors are involved in this
analysis of the Coolk inlet region, the basic sector and
the support sector®. The basic industries are mining,
manufacturing, construction, agriculture-forestry-
fisheries, and federal government., Support ssctor
indusiries are transportation, communications, finan-
cigl-insurance-res! estate, services, and state and local
government.
2.3.2.7 Basic Sector

Ol production, as part of muning, and construc-
tion related to that production dominated the econo-
mics of the ares from 1965 to 1975, As Cook Inlet
oil production decieased after 1870 and fishing pro-
duction and value increased 1976-1878, there was a
large change in the contribution of each to the basic
economy of Cook inlet excluding Anchorage.

3as production, on the other hand, continuss
retatively strong, and recent discoveries near Kenai
may indicate another major gas field in the Cook Inlet
region. In 1978 the Cook inlet region vielded 42
percent of Alaska's total gas production.

Some portion of the monies generated by, or in
association with, the Prudhoe Bay o and gas fisld
and Trans-Alaskan Pipeline eventually filters into the
Coonk Inlet economy. Secondary impact to regional
manuiacturing, construction and services is certainly
significanty; and since the completion of the ol pipe-
lins, construction has declined by up 1o 68 percent
comparad o pipeling construction days.

international demand for what was previously a
domestic canned product has rapidly changed the
nature of the entire salmon processing industry. The
addition of conversion to freezer plants in order 1o
meet the demand of the fresh frozen marke: has re-
quired millions of doliars of capital investment by local
processors. Cook inlet procsssors now have the
ability 1o process approximately 30 percent of the
state saimon production as fresh frozen product. In
terms of numbers of fish harvasted commerciaily and
vaiue of the catch to the economy, 1978 was a
record year in Cook inlet. Fisheries growth, in terms
of real dollars, has been guite strong.
2.3.3.2 Bupport Sector

The contribution of recreaticnal fishing is very
significant to the economy of specific localities in the
region. It is not as =ignificant to the basic sectors as
the other portions of the fisheries which are, in turn,
overshadowaed by the influence Anchorage has on the
sconomy. Anchorags growth is affected by activity in
basic sectors of other arsas in the state. Of ths
321,000 visitors to Alaska in 1877 approximately 18
percent, or 51,3680, indicated they sngaged in sport
fishing according to the State Department cof Com-
merce and Toonomic Developmeant. There is no refine-
ment of the date to separate fresh water from salt

.

water fishing, boat from bank fishing or fighing in the
Cook Inlet region from other aress of the state.

Cook Inlet region tourism incressed at about the
state-wide rate in 1878 (10.5 percent), and was
steady or experienced some growth in 1878, if gov-
ernment growth figures for the state are applicable to
the Cook Inlet as s region, then the wend toward
growth in government {5 percent increase in 1878}
may continue. The statewide growth in state and
local government amounted to a 82 percent increase
between 1872 and 1877.

2.3.4 Employment and Labor Force

The Cor~ inlet region has been divided into four
statistical u .. The divisions are Anchorage, Kenai-
Cook iInlet, Jeward and Matanuska-Susitna. These
four are added togethser to provide data in this section
representative of the Cook inlet ares. Fairly reliable
estimates can be generated for projections on labor
and employment by integrating present data with
population projections.

in 1977 the Siate labor force was 174,000, Of
these, 98,488 were in the Cook Inlet area. The pro-
jections for the five year pericd 18978-1883 show
that iob openings resulting from industry expansion
plus death and retirement separations will be greatest
for clerical ocoupations,

The service worker category is expected to in-
crease nearly as much. A decline 18 projected for the
crafr, operative and laborer ococupations.

While the Anchorage ares shows a significant di-
versification of labor force other areas in the Cook
inlet depend almost exclusively on fisheries, oil and
gas production, agricultural production and tourism.
Uniess significant ol and gas sources are discovered
in lowsr Cook inlet, it appears likely that production
and revenus from Cook | st petroleum fields will con-
tinue to decline significantly.

Basic ssctor employment in Cook inlet by the
vaear 2000 with low development is projectad to be
siightly below 35,000. Present basic sector smploy-
ment is estimated at 32,000 in Cook Inlst.

Mnst fisheries activities which provide employ-
ment are labor intensive and rate high in percentage
of iobs provided in the Cook Inlet region compared
with its commodity value. A value of commaodity com-
parison and job provided comparison would vied
different ordinal placement for fisheries on sconomic
tables.

2.3.5 Economic Qutiook for the Region

The economic cutlook for the region is divided
nto two areas: non-fishery oriented activities and
fishery related activity. The former category includes
oil and gas production, tourism, construction, govern-
ment and service related industries.

The maior non-fishery related activity potential on
the horicon is the proposed Alaska Natural Gas Pipe-
fing. This project, which would affect most of Alaska,
is projected to cost upwards of Z0 billion dellars. An
unknown, but significant portion of the totai would
accrue to the Cook Inlet region either as direct salary
and wages to local workers hired to work on the pro-
fect, or as a multitude of infiltrations throughout the
regional economy through service and support related
activity.



Additional regional economic benefit would be
derived from oll and ges or energy related projects
such as the proposed Pacific Alaska LNG plant at
Kenai, the discovery and production of oil and gas
from the lower Cook Iniet OCS region, the Dow-Shell
petrochemical facility located at any one of several lo-
cations within the Inlet drainage or the development
of major coal deposits on the west side of Cook Inlet.
it should be pointed out, however, that none of the
above projecis has received ail the necessary Federal
and State permits and approval, and in some cases,
financial arrangements are stilt lacking.

Touriam in 1879 increased about 10 percent over
1978 and as long as fuel supplies remain available,
tourism is expected o increase. The long term impact
of highway construction just south of 4nchorage on
tourist travel 1o the Kenal Peninsula is unknown, but
with construction expected to continue until 1887,
some decrease in Kenai Peninsula tourist travel might
be expecied.

Non-government construction activity in 1878 in
the wake of Trans-Alasa Pipeline compietion, has
dropped by up to 85 percent. Future construction ac-
tivity, especially in the Cook Inlet region, will probably
be closely related 1o developments in related sectors
such as oil and gas projects and potential for in-
creased governmental spending on construction
related activities.

With regaerd 10 growth by the government sector,
current indicators predict a slight t¢c moderais
increase in government growth in terms of real dol-
lars. For instance, the federal government’s overall
employment wass 4.7 percent lower in 1878 than
1977, while siate governmeni ingreased sbout 2
percent in 1878 and local government increased
about 5 percent for the same time period.

Figshery related activity through the turn of the
century {for the purpose of this plan limited to salmon
fishing! is predicted to increase for recreational fish-
ing, fish processing and commercial fishing.

2.3.6 Summary

Most of the impacts that the human environment
may have on the salmon resources differ in a8t least a
coupie of categoric ways from those considered in the
natural envirenmant. First, they are largely avoidablie.
If the potential problems are recognized they can be
minimized through plan modifications. Second, in the
most dramatic case the project could be eliminated if
the threat were deemed 10 be sufficient.

The ownership and status of a great deal of land
within the region is in the public domain because it is
heid by either the state or federal government. The
short and long-term policies that govern such situa-
tions greatly facilitate the planning for the enhance-
ment of salmon resocurces by adding predictability.
Secondly, there is most often a single entity, the
agency with jurisdiction, with whom cooperative
efforts may be undertaken. Analysis of problem shua-
tions and proposals for enhancement projects can
benefit substantially from recognition of salmon re-
sources. These types of lands as a group are afforded
some protection, can serve multiple resource func-
tions, and are dedivated 1o serving the public interest.

Land vse in the active sense of alteration and
some form of development can and wili have signifi-

cant impact on salmon resources and the planning
that is done for them. Anticipated projects such as
the Susitna Hydroelectric Project and the Beluga coal
field developmeant need to be assessed at the earliest
possible time to determine their potentist effects and
to search out opportunities for ancillary agevelopment
of resource potential.

At least two aspects of the population of the re-
gion are significant, absolute numbers of people and
the distribution of those people. During the period
between 18975 and 1980 the total nopulation of the
region peaked and seemed to stabilize, so that imme-
diate large scale increases in the numbers of people
potentially available to harvest the salmon resources
is not expected. However, distribution of that popula-
tion along the major highways continues to occur and
to that extent additional loss of habitat may be ex-
pacted. Additionally, redistribution of the population
may tend to change the locations of fishing pressure
particularly with reference to sport fishing.

It is expected that employment opportunities and
the labor force 12t will be active will continue to be
as healthy or healthier than for other areas of the
state. The labor force will be more stable than in areas
where large construction projects are underway.

Although fishing has not been and will probably
never be the dominant economic sector in Cook Inlet,
it is a persistent and significant factor in the economy
of the region.

With this background of the more prominent
natural and human environmental factors at work in
the Cook Inlet region, it is now reascnable 1o examine
more closely the nature of the salmon resource and
the character of the user groups that regularly harvest
ihat resource.

2.4 SALMON FISHERY

The story of the man-salmon relationship in Cook
Inlet has been one of increasing participation, harvest,
specialization, and management and regulation.

2.4.1 Qverview

There are several aspscts of the salmon fishery in
Cook inlet that are either equally important to all three
major User groups or piay an imporiant role in the rela-
tionship between the user groups.
2.4.1.1 Historical Perspective

The earliest human interaction with the salmon of
Cook inlet came with the native harvest on a relatively
small scale as a means of direct life support. Com-
maerc.al and sport harvest of the resource were non-
gxistent.

There is no reason to think that the basic runs of
saimon into the Inlet were different than they are
today in any very substantive fashion, even though
there mey be significant changes in the character of
ihe runs into particular streams or lakes {Exhibit N}

In the 1700's salmon had gained " 'imited”’ com-
mercial significance for the Russians who wers
trading them in barter fashion for other commedities.
In 1821 the Russians estabiished exclusive trading
rights in Alaska.

With the acquisition of Alaska by ths United
States of Awaerica in 18867, the scene was set for
some new perspectives. By the lste 1800's conwmer-



cial harvest of the salmon resource had begun on a
measurable scale, and the salmon were being directly
marketed rather than bartered. Only thres of the five
spacies that are now prominent were recordad in this
early commercial effort, sockeye, coho, and king
salmon.

in the early part of this century pink and chum
salmon started ¢ appear in appreciable numbers in
the commercial catches. Additionally the sport fishery
began to develop so that all three of the major user
groups under consideration today were present, if not
large or well organized. As early as 1836 sockevye
salmon escapement was being monitorea in Fish
Creek. In 1947 the drift {fishery began as a new com-
mercial gear group, and in 1954 it was prohibiteg in
the Northern District. In the period preceding state-
hood in 1858 general management of the salmon
resources was under the U.S. Fish and Wildlife Ser-
vice. With the passage of statehood the use of fish
traps which had been such a large part of the early
commeaercial fishery was prohibited.

The earthquake in 1984 caused the loss of much
pink salmon habitat in the Lower Inlet and in the Kasi-
lof River.

Since the middle of the 1940’s there have been
marked changes in the character of the harvest of
Cook inlet salmon. Not only has there been a pro-
nounced increase in the nurmber of harvesters, but
types and guality of gear have improved. During this
same period there have been increasing efforis to
understand the fishery through such programs as
escapement counts and to manage the resource on
the basis of those counts so that the continuation of
the resource in a viable condition is assured.

2.4.1.2 The Sabmon

There are very pronounced differences in the
numbers of each species of salmon that annually re-
turn to the iInlet. The largest ~ommercial species
harvests occur with the dominant year pink salmon.
The next largest harvest is taken from the sockeye
salmon. in general the chum salmon harvests rank
third along with the non-dominant year pink salmon.
Fourth in this type of ranking is the annual harvest of
coho saimon, and king sannon experience the smailest
narvest.

As can be seen in Exhibit N most of the five
species come to the Inlet in more than one annual run.
That is the total annual return of 3 species to Cook In-
let may be made up of severa! distinct runs spread
over several weeks or, perhaps, as much as several
months. In many cases there is a further distinction
possible based on the particular river system to which
the return is being made.

Adding to the complexity of this developing pic-
ture 5 the fact that these same five species have
different life cycles. There is considerable variation in
the amount of time that will pass between the time a
given group of eggs is deposited and the time when
the product of those eggs will return as mature and
spawning adults. Although the king salmon may have
a seven-year return period, they and the sockeye
salmon are ¢ .nsidered to have a four to six-year
return pattern. The chum and coho salmon are gener-
eity vonsidered 1o be four-year fish. The pink salmon
which occur on a two-year cycle have the shortest

“turn around time’’. However, the two-year cycle of
the pink salmon is further divided into a distinctly
dominant year and a clearly non-dominant year. This
has been as dramatically illustrated as in the years
1861, 1982, and 1983 when the commercial caich
was respectively 337,394; 4,980,030; and
234,052 fish.

Finally there are still further distinctions which
can be made based on suitabilities of the species for
the differing types of processing and the variations in
per-pound prices which are paid for the different
species.

2.4.1.3 User Group Definition and Development

The large size and diversity of the region have
contributed to the formation of various salmon inter-
est groups. The groups are freguently constituted in
such a way that membership represents only one
facet of an individual's involvement in the fishery.

Because of the wide geographic area covered by
the region, fishermen have formed “‘local’”” associs-
tions that focus on either the area in which they live
or the area in which they do the bulk of their fishing.
This alignment of fishermen ignores both the reason
for fishing and the means by which the fishing is
done.

In recent time three groups of fishermen have
heen generally recognized by the reason for which
they fish. The subsisience fisherman represents s
continuation of a concept that goes back to the earli-
est involvement of man with the salmon resource.
Although what constitutes subsistence fishing in
today’s context is the subiect of ongoing discussion
and redefinition, the basic premise is that the fish that
are caught are directly consumed by those who catch
them or are iraded for some other life sustaining
necassity.

Sport fishing represents the most recent broadly
recognized fisherman's group. In this instance there is
a strong, if not dominant, recreation perspective; but
to the extent that those fish which are caught are
consumed by the fisherman it represents a guasi-
subsistence fisherman’s groupn.

The commercial fishery is the largest harvester of
the three major user groups and has the longest
ciearly guantifiable record of active involvemsent with
the salmon resource. Although there is a substantial
range in the size of the commercial fishing operations,
ail of the commercial fishermen are harvesting the
salmon resource for the primary purpose of sale to a
processor and ultimatsly to a large international mar-
ket. it is also true that in manv cases a small fraction
of the individual commercial fisherman’s catch is
diverted to his own table to fill a quasi-subsistence
function.

Finally commercial fishermen can and sometimes
de align themselves according to the type of gear
which they use in fishing; set gill net, drift gill net, or
purse seine. The largest of the three gear group types
is the set gill net fishermen. It should be noted that
set gill nets are the primary gear used by the acknowl-
edged subsistence fishermen. The second largest gear
group contains the drift gill net fishermen, and the
third is that comprised of the purse seine fishermen.

it is from this context of overlapping interests
that the umbrella organization of the Cook Inlet Agus-
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culture Association has emerged as the single most
comprehensive group representing salmon resource
users.

2.4.1.4 CIAA Relationships With User Groups

A total of twenty-six of the twenty-ning seats on
the ClaA Board of Directors is now occupied, and di-
versity of representation encompassed by those
twenty-six Directors is reasonably extensive,

Sport fish representation through the lzaak
Walton League was present at t..e sarly formational
meetings. Later they requested and were granted a
Board seat. The Kenai Peninsula Conservation Society
became a member during 1378, but withdrew in
1881, in late 1979 and early 1880 two other sport
fish groups, the Kenai River Guides Association and
the Alaska Sport Fishing Association, inititated a dia-
logue with the CIAA about future membership on the
Board. In 1381 the Matanusks Valley Sporismen
sought and obtained membership on the Board.

Among the municipalities the Matanuska-Susitna
Borough, the Kenai Peninsula Borough, the Munici-
pality of Anchorags, the City of Seward and Kache-
mak Citv have seats on the Board. This large
representation of governmental units is unigue among
Alaskan aguaculture associations.

in most areas of the state commercial fishermen
are organized arcund gear type, but in Cook Inlet this
is not the case. After lengthy deliberations, represen-
tation on the CIAA Board for commercial fishermen
was sef at (3) from each of the five commercial fisher-
men’s organizations then in existence. Those organi-
zations were the North Pacific Fisheries Association
based in Homer; the Cook iniet Fishermen’s Fund of
Ninilchik; the Commercial Fishermen of Cook’s inlet in
Kenai; the Kenal Peninsula Fishermen's Cooperative
Association of Soldotna; and the Cook inlet Fisher-
men’s Association of Anchorage.

The processors had been represented by an indi-
vidual from Salamatof Seafoods since the Board was
arganized. The representation from this group
changad in 1881 when a representative {rom Royal
Pacific Fisheries accepted the ssat which the prior
representative had vacated.

{Other groups have representation on the Boara.
The Urniversity of Alaska has been active on the
Board, and its representative currently serves as presi-
dent of the Board. The Cook Inlet Region, Inc., the
regional native corporation, has a sest on the Board as
doas the Miniichik Village Council.

2.4.1.5 Fisheries Management

Superimpesed on the salmon and the various
salmon harvesiers is a management struciure which
regulates how the needs of resource maintenance and
enhancement and resource harvest will be achieved.
The agency with jurisdiction is the Alaska Department
of Fish and Gams operating under the policiss of the
Alaska Board of Fisherigs,

For nurposes of administration and management
the ADF&G nas created a number of divisions within
the Cook Inlet area {Exhibit O). The two broadest divi-
sions are the Upper and Lower Cook inler Manage-
ment Areas. The separation between the two is a line
extending due west from Anchor Poin. This division
has considerabls significance because the character of
the fishery in sach of the two areas is guite different.

P

The overwhelming majority of the set net fishing and
all of the drift fishing occur in the Upper Inlet Ares,
while all of the seine fishing occurs in the Lower Inlet
Area. Each of the two meajor areas is further subdi-
vided as shown in Exhibit O, but the distinction
between the Northern District and the Central District
is worthv of special note because drift fishing is only
allowed in the Central District,

2.4.2 Subsistence Fishery

it has aiready been acknowledged that subsis-
tence fishing is the oldest category of salmon use that
is presently recognized. Accounts of how it was done,
by whom, and under what personal relationships are
numerous and varied. It is sufficient to indicate that at
least in the days prior to statehood and in sc e cases
following 1959 those who had a subsistence need to
harvest salmon were able to do so either directly or
through informal arrangements with commercial har-
vesters. However, recently the concept of subsis-
tence fishing has come under scrutiny and bsen sub-
jected to new and generally expanded definition.
Although criteria will be estabiished and refined on a
yvear-by-year basis, there is no immediate prospect for
a firm and lasting definition on which precise planning
can be based.
2.4.2.1 Regulations

The general trend of subsistence fishing regula-
tions from 1960 through 1880 has been one of
steady tightening. The seasons have gotten shorter as
have the weekly fishing periods. Howsver during this
same period the participation in the subsistence
fishery has expanded because of broader public
awareness. The subsistence fishery has generslly
been governed by the same regulations that covered
the commercial fishery.

in 1880 and 1981 there has been a concertad
effort on the part of the state to define subsistence
fishing in a way that will reduce and control the size
of the fishery while still providing the resource to
those who depend upon it
2.4.2.2 Catch Analysis

During the 1860°s and early 1870"s the subsis-
tence catch in the Inlet area ranged between 2,000
and 8,000 fish annually, while during the same period
the number of permits ranged from 170 to 450.

in 1980 in the Inlet arsa 1,781 subsistence per-
mits were issued, and that doss not include 372
special permits that were issued for either spescial
short openings or special areas. Excluding the special
permits which accounted for about 2,000 to 4,000
fish, the subsistence catch for the year was 21,3686
fish or an average of 12 fish per permit’®.
2.4.2.3 Economic Assessment

The people who are sligible for subsistence fish-
ing may not have been finally defined; and, therefore,
their numbers are not concretely known. For this
reason it is difficult to make an assessment of the
economic impact of this fishery. At its current level of
activily it is clear that it does not rank with either the
cormmercial or sport fizhery in terms of oversll eco-
nomic benefit. However, this fact does not lessen the
individual econemic benefit that may accrus to the
individua! subsistence fisherman in the form of re-
duced household expenditures,
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2.4.3 Sport Fishery
2.4.3.1 Fishing Pressure

Sport fishing effort in Cook Inlet is far more in-
tense than in any other area of the state due to the
state’'s uneven distribution of population. Annually
since 1977 an angler survey, conducted by a series
of mail questionnaires, has provided an accurate esti-
mate of statewide and regional angler use {Appendix
5). In 1979 this survey indicated a total of 213,309
anglers fished in Alaska, and 59 percent of all
statewide angling effort occured in Cook Inlet and
Kenai Peninsula waters {Exhibit P). This was up from
the 44 percent measured in a Boeing Computer Ser-
vices Division study in 18733,

SPORT FISHING EFFORT

postal survey (Exhibit Q). Angler use and harvest in-
formation received from the series of postal surveys is
cross-checked against a number of statistically
designed “‘on-the-ground’’ creel census programs on
the major Cook Iniet salmon fisheries.

With the exception of a very few immature feeder
king salmon taken in Kachemak and Resurrection Bays
the entire salmon sport fishery in Southcentral Alaska
is conducted on adulis as ithey approach their spawn-
ing streams or within those streams. Therefore most
fisheries in this region are fairly brief, with anglers
moving from one fishery to another as the various
TuUns appear.

The high percentage of Cook Inlet sport fishing

EXHIBIT-P

TOTAL
MAN-DAYS
EFFORT

COOK INLET UPPER INLET

225,606
231,468
274,805

606,763
699,611
766,556

Statewide angling effort during the last three
vears, based on license sales, has increased approxi-
mately 3.0 percent per vear. Sampling indicates that
unlicensed juveniles increase the total number of
anglers about 25 percent over license sales. Anglers,
adult and juvenile combined, have increased on a
statewide basis from about 75,000 persons in 1881
to over 213,000in 1979.

While it is not possible 10 determine exactly the
number of individual sport anglers who fished in Cook
Inlet waters, it is known that in 1978 there were
101,638 licensed and juvenile anglers who lived in
the Cook Inlet area. Assuming that in addition to the
local resident fisherman, there were both visiting and
non-resident anglers utilizing the Cook Inlet fisheries
the total number of participanis becomes much
greater It is estimated based on the postal question-
naire data that more than 125,000 licensed and
juvenue anglers currently utilize the Cook Inlet sport
fisheries.
2.4.3.2 Catch Analysis

The total catch of salmon within Cook Inlet has
heen assessed since 1877 by the aforementioned

MAN-DAYS
OF EFFORT

KENAL PENIN.

PERCENT
OF TOTAL

UPPER INLET KENAI PENIN.

62.8

86.9

64.1

-
i

381,157
468,143
491,751

THREE YEAR

AVERAGE €4.6

which occurs on the Kenai Peninsula appears to be
maintaining itself and is undoubtedly due to (1) the
availability of large king, sockeye and coho salmon
stocks in a generally healthy condition which provide
at least acceptable catch rates and {2) good access to
thoss waters having king, sockeye and coho salmon
stocks.

In Upper Cook Inlet access to waters west of the
Susitna River is restricted to riverboat or light aircraft.
Angling effort, as a result, has nct grown as rapidly as
in other arsas. In addition Upper Cook inlet king
salmon fishing was only reopened to sport fishing in
1879 following a five-year closure. While sport caich
rate for cocho salmon has improved in the last two to
three vears, it was considared unsatisfactory for
many years prior to the recent improvement.

Relatively few anglers have boats of sufficient
size 1o handle rough marineg waters. Additionally
launching and berthing facilities at the most popular
marine bay {Kachemak) are already crowded.

Another marine fishery for salmon is the king
salmon troll fishery conducted along the Kenai Penin-
sula beaches south of Deep Cresk. Effort in this

EXHIBIT-Q

CGHO

51,807

65,230
64,039
86,032

SOCKEYE
82,363
105,532
83,731
82,873

PINK TOTAL

45,484
105,448
25,696
105,585

198,251
312,482
185,145
317,280



fishery has grown rapidly, from 5,000 mandays in
1874 10 22,100 in 1879; but it has shown signifi-
cant fluctuations in angler effort due to inclement
periods and relative availability of fish stocks. In con-
frast to most marine fisheries, the Deep Creek troll
fishery takes place within 100-200 vards of the
beach and in relatively small boats. Therefore,
weather dictates to a large extent the angler effort
directed to this fishery.

River fisheries on the other hand have increased
far more rapidly. For example, the Kenai River king
salmon fishery has increased from 23,800 man-days
in 18974 10 98,600 man-days in 1878.

2.4.3.3 Economic Assessment

Several types of small commercial enterprises
function in direct support of the recreational fishery
and thereby indirectly generate revenue uitimately at-
tributable to the presence of the salmon. In addition to
tackle and provision stores, there are guiding services
which may employ aircraft or boats and following a
successiul venture there are taxidermists. Thus the
economic web that spins out from this fishery is gquite
egxiensive and complex; and while no one portion of it
may be large, its overall impact is significant.

At least two studies have attempted to develop
an econemic description of the sport fishery in Alas-
ka; and although both provide specific information
about Cook Inlet, they date back to the early 1870's.
ADF&G, however, is now in the process of developing
some new data from studies on the Kenai and
Russian Rivers in the summers of 1881 and 1982.

A masters thesis presented at the University of
Alaska in 1874 focussed on the economics of the
salmon sport fishery in Cook inlet and Resurrection
Bay®. The data vear for the study was 1872, and the
findings were expressed in 1872 dollars. ADF&G esti-
mates that approximately 76,000 total anglers used
the Cool inlet area in that year. The study addresses
expenditures on a per party per trip basis. It should be
noted that while most of the major sport fisheries in
the area were included in this study, the coho salmon
fishery at Anchor Point and in the Matanuska-Susitna
west area were not included nor were numerous smal-
jer fisheries. On the average the study found that
there was a toial expenditure of $121.22 per party
per trip, and that the total gross sales associated with
this fishery was approximately $1,031,000. An addi-
tional $480,000 was calculated as being the income
generated from this economic activity. The author
estimated that an additicnal szveral hundred thousand
dollars in gross sales might be associated with the
smaller fisheries not included in the study.

A second study was done on a statewide basis
on the 18973 sport fisheries for all species of fish®. It
indicated that the combined catch of the five salmon
species comprised about 614,000 or about 16 per-
cent of the catch of all fish species. It is estimated
that approximately 44 percent of the total effort was
expended in the Cook Inlet area or about 841,000
man-days of effort. Unlike the previously mentioned
study, this one expressed its findings in terms of ex-
penditures per fish caught (£13.90) and expenditures
per fisherman ($315.51). ADF&G estimates of the
number of fishermen harvesting in the Cook Inlet area
in 1973 are approximately 78,000.

% 4

Although the results from the studies that are
now underway will provide the best update of this
dated information, it is clear that the sport fishery in
Cook Inlet, and particularly that portion directed at
salmon is a significant economic factor in the region.

2.4.4 Commerc.ql Fishery
2.4.4.1 iIntroduction X

The commercial aspects of the salmon fishery in
Cook Inlet were evident at least as early as 1787
when the Russians were trading king salmon to the
English for Hawaiian produce'®. The records show
that by the 1880's a consistent effort to gather com-
mercial catch data was underway and was beginning
to provide information on sockeye, coho, and king
saimon.

in the 1880's commercial catch data on pink
salmon began o be recorded.

During the 1910’s all streams on the Kenai Penin-
sula were closed to commercial fishing (1912}, and in
1216 the commercial fishing season ran from May 27
through August 27.

In the early 1920's (1924} commercial fishing
was prohibited from 6 p.m. Friday nights 1o 5 a.m.
Monday mornings. At the end of this decade a sanc-
tuary from commercial fishing was established around
the mouths of the Kenai and Kasilof Rivers.

In 1842 the record catch of coho saimon was
established at 644,823 fish. In 1948 saveral index
stations were established to count salmon escape-
ment. In 1547 a new gear type entered the commer-
cial fishery in Cook Inlet, the drift gill net.

in 1951 the record king salmon commercial catch
was taken and totalled 187,513 fish. In 1953 fishing
time was drastically reduced, and in 1958 subsis-
tence fishing was banned in the rivers of the Kenai
Peninsuia. At the end of the decade (1958) fish traps
were prohibited as a means of commercial fishing in
the Inlet. In 1959 Alaska was granted statehood sta-
tus, and administration of the resources began to pass
from the U.S. Fish and Wildlife Service to the Alaska
Department of Fish and Game.

In 1882 the commercial fishery in Cook Inlet
experienced both the record catch of even-year pink
salmon and the record toial salmon catch, 4,960,030
and 7,661,051, respectively. Two vears later in
1964 the record catch of chum salmon was set st
1,402,419, By 1968 monitoring efforts were becom-
ing more refined with the advent of sonar counters,
and total sockeye salmon escapement data were
obtained for the Kenai and Kasilof stocks.

During the 1870’s additional controls on the
commercial fishery came into existence. in 7971
F.R.E.D. was established, and in the following year
the Commercial Fish Entry Commission was formed to
oversee the limited entry permit system which went
into effect in 1973, In 1874 the Upper and Lower
Cook inlet Management Areas were established by
ADF&G. Total sockeve salmon escapement data for
the Susitna stock wers obtained. In 1978 the com-
mercial fishery experienced the record catch of sock-
eye salmon (2,769,751}, and in the following vear
the record catch of odd-year pink salmon
(3,073,988).

2.4.4.2 Fesgulations
There are severai lavers of regulation that govern
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the fishing in Cook Inlet, and they essentiaily cover ali
aspects from who can fish and with what gear (o
when and where they can fish.

Permits to fish commaercially in Cook Inlet must
be secured through the Commercial Fish Entry Com-
mission. The numbers of permits issued since the
inception of the Commission in 1972 has varied from
approximately 1,150 to 1,428, the most recent total.
Those permits were distributed among the three com-
mercial gear groups as follows, drift gill net 587, set
gill net 747, and seine 84''. There is no reason 1o
anticipate a large fluctuation in these numbers in the
immediate future even though transfer of ownership
of the existing permits is fairly common.

Some gear groups are excluded from fishing in
certain dstricts, and specifications are set on the gear
which can be used. In the case of set nets certain
beaches within a district that is open to them may be
restricted {Exhibit R},

Although the times of openings are generally set,
special openings can be granted in specific areas and
emergency closures can be invoked on short notice at
the discretion of the responsible biclugist.

2.4.4.3 Urift Gill Met Fishery

The drift fishery is the most geographinaily con-
fined of the three commercial gear groups, since it is
allowed only in the Cenitral Disirict. Despite this fact
and the fact that it is not the largest of the gear
groups, it consistently registers catches that put it at
or near the top in any year when compared to the
other two gear groups.

Although the total catch for the gear group in any
vear is large, the range of catches by permit within
that group is also very wide. In the vears 13875
through 1878 the median catch ranged from 1,805
to 3,831 while the high catches ranged from 8 053
to 29,718,

Sockeve, chum and pink salmon make up the
major portion of the catch of the drift fleet, and this
fishery has the highest component of non-resident
fishermen with approximately 30 pzrcent. An average
of two people man each drift boat.
2.4.4.4 Bet Gill Nat Fishery

Set gill nets are present the length of the Inlet
with the southernmcst sites occuring on the south

side of Kachemak Bay. However, because of the
nature of their fishing operation many are confined {0
the beaches and nearshore areas and must have a site
from which to fish. in the Upper Inlet it is possible 1o
set net hish without a beach site, if the net can be
secured. The bulk of the set net fishing is conducted
in the Upper Cook Inlet Management Area on both the
east and west sides of the Inlet. It is the largest of the
three gear groups and experiences catches that are
farge and in any ysar may be surpassed only by the
drift fleet.

Within the group there is even wider separauon
between ithe catches of the individua permits than
weas the case in the drift fleet. For the years 18756
through 1878 the median catch r angsﬁ from 5287 10
1,805 while the high catches ranged from 11.278 1o
28 718, Inlet-wide socksys salmon are the largest
componant of the set net catch with pink salmon
usuatly occupying second gaw a7} occassionally
vielding i1 1o chums, byt there is wide local vanation,

i €

it should be noted that set nets make the highest har-
vest of coho and king salmon of the three groups. An
average of 2.5 peopie man sach set net site, and only
& percent of the set netiers are non-residents.

2.4.4.5 Seine Fishery

The seine fleet fishes only in the Lower Cook Inlet
Management Area and Chinitna Bay of the region
covered by the Plan. It is the smallest of the three
gear groups, but it is the most mobile and has the
capacity to fish other waters outside the region in
yvears when fishing conditions are not favorable.

In terms of size of catch the seine flest experi-
giices the largest variation. For the vyesrs 1878
through 1978 the median catch ranged from 1,146
to 13,016 while the high caich ranged from 18,125
to 79,830.

Pink salmon clearly make up the largest portion of
the seine catch, and in the years 1877 through 1878
the percentage of pinks in tae catch ranged from 70
percent to 891 percent. An average of 3.5 people man
each seine boat, and essentially all of the seine permit
holders are residents.
2.4.4.6 Harvest Summary

Exhibit S depicts the high consecutive year aver-
ages for the history of the Cook Inlet commercial
fishery by species.

Because the length of time selected for these
averages can influence both the amount of the aver-
age and the time period that is identified, a range of
long-term periods has been shown.

Becauss a two-vear period is the minimum time
necessary to catch both the high and low years of the
pink cycle, increments of two years were selected as
the 32, 30, 28, 26, 24, 22, and 20-year average«
were calculated.

The exhibit also shows the highest three single
yvears on record for each species, and where they oo-
cur in relation to the long-term averages.

Of interest is the fact that the long-term high
consscutive year averages for sockeye, coho and king
saimon all occur essentially coincidentally between
the vears 3925 and 1958, while the corresponding
high averages for the pink and chum salmon ocour to-
gether between the years 1849 and 1880.

£.4.4.7 Economic Caich Analysis

The price paid to fishermen for their catch (ex-
vessel price) varies by specigs and from ysar-to-year
and as a result of causes over which the fisherman
nas no control {Exhibit 7113

The trend of prices per pound of fish was deci-
dedly upward during the decade of the 1870's.

Scckeye salmon are the most abundant of the
higher value per pound species. The valus of the fish-
eries fluctuates more than the caich level in numbers
of fish. This is because pink snd sockeve salmon
usuglly alternate as the largest contributor to caich
levels, but their prices per pound and total weight dif-
ferences affect the value to the fisherman

The processing capacity in the Cook Inlet arsa
wcludes an expanding freezing capacity. Larger
amounts of both he ring and salmon from other areas
arg being brought 1o the Inlat % 5 %"ﬁ?mmg and t?\@rmm
adding 1o the basic economy. s Tactor will probably
contnug 10 increasse with part ;?i;’l}’s‘{i{}f’% i the indust af
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by smalier operators as indicated by increased num-
bers of requests for permils to operate as processors
received by ADF&G,

There is no guestuion that the money that comes
1o and circulates throughout the Coock Infet region as a
direct result of salmon-related industry is significant
to the sconomy of the area. The ex-vessel prices paid
to Upper Cook Inlet fishermen alone in the years
1975 through 1878 totaled over 83 million dollars
and ranged from € to 28 million in individual vears. It
should be kept in mind that this is the direct payment
to the fichermen and does not include the additional
muttipher effect.

2.5 SUMMARY Of (MPLICATIONS
FOR THE PLAMN

The Plan must address a very valuable resource in
the context of a complex natural and human snviron-

EX-VESSEL PRICES

ment. The mixed-stock fishery that exists in Cook
inlet would be difficult to mansge effectively even
with full understanding of all of the fantors that con-
stitute variables in this eguation. That understanding
is still being developed.

Despite the variety of approaches 1o developing a
descrintion of the total economic impact of the
saimen fisheries in Cook inlet, there s & consistent
indication that the economy henefits in 2 substantial
tachion from a productive salmon resource.

The Plan must allow for the acouisition of new in-
formation at the same time that the harvest of the
resource s being cartied out. The following chapters
will develop gosais, objectives and strateyies 1o lead to
a larger salmon resource that is based on the full p -
tential of the Inlet and that can be subjecied tc a
greater harvest without jeopardizing its continuity.

EXHIBIT-T

SOCKEYE

0.30
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0.65
0.81
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G.78
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1.
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¢ Average Per Pound Prices

PINK
0.18
.18
0.30
0.48
0.38
0.37
.38
0.34
0.37
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INTRODUCTION

3.1

in the overall structure of the Plan it is very signif-
icant to identity or “freeze’ a point in time which
represents the present and against which the year
2000 can be measured as the future. Both a single
vear and a long-term average introduce some distor-
tion, and so a fairly brief period (1871 through 1980)
has been selected as both current enough to be useful
and long enough n duration to cover five two-year
cycles of pinks, and at least one full cycle of each of
the other four species.

For all practical purposes the present condition in
Cook Inlet concerns only wild stocks. Although hatch-
eries have been in exisience in the Inlet for about the
last five vears, their contribution has not yet been suf-
ficient to consider it as a significant componant of the
catches. The Plan will show supplemental production
in many forms playing an increasing role in the future
salmon resource base.

The amount of resource data available is sizeable
and the scope of this plan doss not warrant its dupli-
cation here. The f{cllowing sections will present
selectively the points from the life histories and stock
status of the five species of salmon which are perti-
nent for planning purposss.

This section should present a perspective on the
salmon resource that will allow assessment of the
goals and objectives of the Plan, not a complete
natural history of Pacific saimon.

3.2 STATUS OF WILD STOCK

To discuss the siatus of the wild salmon stocks
this section will explore the methods for determining
wild stock status, the historical trends in salmon
stocks in Cook Inlet, and will conclude with a species-
by-spsacies examination.

3.2.17 Methods for Determining
Wild Stock Status

Several different sets of data contribute 1o as-
sessment of the wild stock status. However, essen-
tially ali consolidated sources originate with the
offices of ADF&G. Although secondary sources may
make interpretive manipulations of these data as is
done in this Plan, the primary information still rests
with ADFA&G.
3.2.1.1 Commercial Harvest Reports

Although it has not been a consistent method of
date collection, the most long-term racords axist for
the commercial fishery in Cook Inlet. Data from the
fate 1800's are presented in terms of pack and do not
necessarily cover the same fishing area from one year
to the next. in more recent years, particularly with the
advent of fish tickets and limited entry, the count of

37

commercially caught salmon has become more accur-
ate and is expressed in numbers of fish rather than
exclusively in poundags.

These figures aslone, however, present only part
of the information and cannot be used without under-
standing the various factors which influence them.
Examples of non-run size factors that are at work in
any given vyear include increases or decreases in the
number of participants in the fishery, the efficiency of
the gear being fished, the number of openings, and
the weather during the open periods.

Because the commercial catch is regularly such a
targe part of the total catch {approximately 85 per-
centl, it is perhaps, the best number with which o
begin constructing what the strength of the stocks
areg in any given period.
3.2.1.2 Sport Fish Harvest Reports

Of the three major user groups the sport fisher-
men take the second largsst harvest of Cook inlet
salmon. During the fishing season there are regular
creel census programs that begin to defins the catch
being exacted by the sport fishermen. These data are
further refined by a mail guestionnaire that solicits
data on effort extendad, catch and species prefer-
ence. The Sport Fish Division annuslly publishes a
statewide harvest report.
3.2.1.3 Subsistence Harvest Reports

The reports on subsistence harvests are, perhaps,
the most sporadic of the three major user groups.
Howewver, because of the very small portion of the
total catch that is clearly attributed to this group, it
nhas relatively little impact on the construction of an
overall stock status picture. As has been indicated the
subsistence use has been the subject of much discus-
sion and definition. Although there is a great deal of
anecdotal reference to subsistence fishing, useful
data only dates to the 1860s. In recent vears a spe-
cial subsistence office within ADF&G has served as
the focal point for data concerning the subsistence
fishery.

3.2.1.4 Escapemnent Monitoring

Escapemeant monitoring, particularly on the major
sockeye systems, adds another piece of valusble in-
formation to the overall picture of stock strength.
When coupled with data about the harvest, these daia
can bring the analysis another step cioser to assass-
ment of the total run strength. In addition because it
is svsiem speci® -, it provides the best data on indi-
vidual compones stocks and their relative strengths.
3.2.1.5 Management Reports

The annual management reports that are prepared
by both the Upper and Lower Cook inlet Management
Areas for the Board of Fisheries are regular synthesas
of the data which have been outlined above. In addi-
tion to the most recent information these reports
regularly present a brief historical context in which
the current information can be assessed.
3.2.1.6 Stock Status Reports

Finally ADF&G has issued stock siastus reports
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deating with some or all of the Cook Iniet salmon
stacks. The most comprehensive of these comes out
of a statewide effort being conducled through the
ADF&G office in Anchorage. These reports arc being
prapared by one individual and on & common format
so that they form an integrated and total package.
The Cook inlet portion of this effort was completed in
the summer of 1881,

“3.2.2 Historical T+ nds

Historically over the B8 vears that the salmon
fishery has been documented in Cook Inlet annual
commercial salmon harvests have averaged 2.8 mil-
lion fish. it should be noted that pink salmon were
onty sporadically & part of this tally until 1806 and
chum salmon did not becoms a2 component of record

untit 1910, )
Sockeve salmon dominate the 88-vear commer-

cial harvest with an average annual catch of 1.2 mii-

onn {42%1. The contributions of other species are:
pmka, Q76,000 {35%!; chums, 382,000 {13%}); co-
ho, 218,000 (B%);, and kings, 48,000 {2%). In the

22 years since statehood {1258-1380), salmon pro-
duction in Coaf«: met has climbed from an average
caich of 2.8 o 3.8 million. The even vyear
average is 4.7 milbon, and the odd vyear average is
2.8 mitlion.

From a statewide perspsctive, Cook Inlet salmon
average 7.5 percent of the annual Alaska production
{1980-1980). On a species basis, chum and coho
gach account for 12 percent of the Stawe’'s produc-
tion; sockeye, 8 percent; pink, 5 percent; and king
salmaon, 2 percent.

3.2.3 Sockeye Salmon
3.2.3.% Lifs History
Sockeye salmon in Cook inlet are generslly con-
sidered 10 be five years old at spawning, but a signifi-
cant component of four-year-old fish occurs in most
years., The sockeve salmon are also considered to be
iake-rearing fish, but spawning sockeyes have been
observed in systems that have no lakes. Generally,
they will spawn in the streams that are tributaries of a
lake and upon emergence will spend one o two
monins in the stream befors moving into the laks.
They will spend ong or more vears in the izke before
migrating 1o sea. in some instancas sockeye salmon
may become landlocked preciuding the maringe portion
of their development, and in *ms case, they ars callied
k{}és;ag iea salmon. The IHN virys is reasonably common
among wid stocks; and a%ih@ugh zt can be devastating
i hatchery stocks, 115 toll on wild stocks is not clear.
"é”%'ie return rate for natural spawning sockeves is
rally considered 1o be 4 adults to 1 spawner. The
ning adults which are harvested average betwesn
@nx:é 7 pounds per fish, They have been callad the
‘money fish’” because they have historically brought
the highest per pound price.
3.2.3.2 Historical Production
The abundance of sockeve salmon as measured
y the size of the commercial fishery catch has varisd
%umszamsaéiv The singie highest catch of record was
{19781, The highest long-term average
catch was for the twenty-year period from 1832
through 1951 when the commercial catch annually

”ff‘;gs

averaged 1,803,838, The average annual catch in
the twenty-two vears since siziehood has bhsen

1,176,880, but the median catch during that same
periog was only 880,709,

For the period identified as the ‘present’” {1871
through 1880) the average annual catch has been
1,282,831, whila the medan catch for the same per-
iwod is 868,672, This suggests the sockeye fishery in
Cook Indet is in a pericd of annual yield above the re-
cent long-term average, but still below this historic
long-term average.

Recent run strengths have been estimated in ex-
cess of 3.5 million fish. The gscapsment counts for
sockeye have been estimated at between 800,000
and 800,000C.

Four river systems are now identified as being the
major producers of sockeve salmon, the Kensai, Kasi-
iof, Susitna and Crescent. The Kensi and Kasilof sys-
tems account for between 50 and 75 percent of the
totat sockeve production. This dominance of produc-
tion does not necessarily reflect an absence of po-
tential production in other systems, but rather 2
situation which has resulted from past harvest or
overharvest of stocks from other systems.

3.2.4 Pink Salmon
3.2.4.1 Life History

Pink salmon are typically two years old at spawn-
ing and, therefore, have the fastest "“turn around
time”’ of the hse species of salmon present in Cook
Inie1. From a harvest perspective the most notable
feature of their life history is the regul=ar alternating
between a dominant year and a non-dominant year
that may vary by as much as an order of magnituda.

Unlike the sockeye, the pinks produce about three
returning adults for each spawner. Those returning
adults which are harves’ed average about 3.5 pounds
directly into the estuarine and marine environment
upon emergence.

Like the sockeve, the pinks produce about thrae
returning adults for each spawner. Those returning
aduits which are harvested average about 3.5 pounds
in waeight. The pink salmon has been called the
“pread and butter’” fish, partially making up in nume-
bers for its lower per pound price and smaller size.
3.2.4.2 Historical Production

The production of pink salmon varies widely be-
tween the dominant vear and the non-dominant year
as has been pointed out. In addition the history of the
pink saimon in Cook Inlet is further comalicated by
periodic shifts of the dominant vear from odd to even
or vice versa. Finally, the pink runs to the Lower Inlet
may be on a different dominant pattern than runs 10
the Upper inlet. The Upper inlet has been on an sven-
year dominant ovele since at least stateshood in 1858,
The Lower Inlet was on an even-year dominant cycle
untit 1870, and in 1971 it begar an odd-year domi-
nant cycle which is still in effect in 1980,

The highest commercial catch of record for the
inlet as a whole occurred in 1882 when both the Up-
per and Lower iniet were on an even-year dominant
cycle and the total caich was 4, i%b@ 030, The 1862
catch for the Upper iniet remains the mighest ever re-
corded. However, in the Lower in %mt the largest catch
was registered in 1579 and totslled 2,997,481,

Because of this switchover in the dominant vear pat-
tern in the Lower Inlet, the recent overall pink catch
for the Inlet has not shown such pronounced diffsr-



ences between the dominant and non-dominant vears
as was previously the case.

The highest long-term average catch of pinks has
been in the twenty years from 1961 through 1980
when the average catch was 1,804,741, The median
cateh during this period was 1,390,684, but it should
be understood that because of the dominant and non-
dominant vears nine of these vears saw catches of
iess than 658,000. In the twenty-two years since
statehcod the average annual catch has been
1,877,061,

At present (1971 through 1880) the average an-
nual catch for the entire Inlet is 1,472,484, while the
median catch for the sarme period is 1,388,490, It is
ciear that both vailues are near the long-term average
high catch.

3.2.5 Chum Salmon
3.2.5.1 Life History

The chum salmon are generally considered to
have a four-year life cycle although there is a distinct
two-year cycle that Jescribes their abundance in the
commercial catch.

Chum salmon spawn in the side channels of
larger systems particularly in areas where there are
upwelling springs. Frequently chum salmon will over-
lay the spawning areas of pink salmon. The emerging
chum fry move guite gquickly into estuarine environ-
ments.

The adults return in a ratic of approximately three
adults to one spawner and weigh approximately 8
pounds when they are harvested.
3.4£.5.2 Historical Production

The single highest annual catch of chum salmon
in Cook Inlet occurred in 1964 when there was a
commercial harvest of 1,402,413, The highest long-
term average annual catch was during the twenty-four
year period between 1856 and 1879 when the yearly
commercial catch averaged 751,340. The average
annual catch in the twenty-two years since statehood
is 718,531, while the median during the same period
is 550,988,

For the present period {(1871-1880) the annual
average is 723,839 and the median is 873,380,
Once again these figures are near the record and
recent long-term numbers.

The Susitne River drainage and the Chinitna Bay
strearns are the most clearly identified maior chum
salmon producers, although there is strong suspicion
that the Chakachemnsa and Belugs River systems may
also produce large runs of chum salmon.

The Upper Indet drift fishermen account for the
largest harvest of this species taking approximatsly
88 percent of the 85 percent of the total inlet chum
catch that is taken in the Upper Inlet.
3.2.€ King Salmon
3.2.86.1 Life History

Ot the five salmon species in Cook Inlet, the King
saimon has the longest life cycle, and it may be as
long as seven vyears, However, refurning aduits that
spawn are generaily four, five or six yesrs old. Thevy
typically spend one year in freshwater and then up 1o
four yvears in saltwater. About three adults return in
succesding years for every spawner in the current
Year.

Although the king salmon occurs in a number of

locations in the Pacific, those returning to Cock inlet
are the largest. The average weight of those caught
throughout the Inlet is over 22 pounds, but the Kenai
River kings average about 30 pounds. Annually a few
specimens over 80 pounds are caught,

3.2.6.2 Historical Production

The highest annual commercial catch of kirg
salmon occurred in 19871 with the harvest of
187,513, The highest long-term average catch was
in the twenty-year period between 1934 and 1853
when the annual harvest averaged 92,822. The
average annual catch in the twenty-two years since
statehood has been 13,522 with the median catch
during the same period being 11,880.

At the present {1971-1880) the annual catch is
averaging 12,8636, with the median during the same
period being 13,876.

The Susitna drainage accounts for the majority of
Cook inlet king salmon with the Kenai, Kasilof, Ninil-
chik and Anchor Rivers, Deep Creek and several west-
side streams providing additicnal runs. Escapement in
the most recent years has been deemed to be good
with perhaps as many as 125,000 kings escaping
into the Susitna system in 1977.

3.2.7 Coho Salmon
3.2.7.1 Life History

Most coho salmon in Cook Inlet spend the first
two vears of life in freshwater and migrate to sea in
the Spring of the second vear. One and a half addi-
tional years are spent at sea before they return in the
late Summer/Fall of the third year or in the fourth year
as adult spawners. The harvested adults average
about 8.5 pounds. Those reaching the spawning
areas may spend several weeks in freshwater before
spawning in the tributaries.

The coho salmon appear o have a strong '‘pio-
neering’’ instinct that will cause them to readily ocou-
py newly available spawning habitat. That adaptability
is present in the juvenile fish that will rear under many
varied circumstances. Occasicnally landiocked popula-
tions of coho develop.

Preliminarv data suggest there is an identifiable
size difference associated with the various runs or
stocks of coho salmon which may provide a means
for stock separation. Selected sampling shows the
average weight of Knik Arm and Susitna River coho
salmon to be 5.8 and 5.8 pounds per fish, respec-
tively. The Swanson River cohoes average 6.5
pounds each, while the August Kenai River cohoes
average 7.9 pounds. Coho salmon from the lower pe-
ninsula streams {Anchor River, Deep Creek, etc.)
average 8.2 pounds, but the September Kenai River
cohoes are the largest with an average weight of
10.2 pounds®s.

3.2.7.2 Historical Production

The highest one-year commercial catch of coho
salmon was 1842 when 844 823 were harvested,
The highest long-term annual average was for the
twenty-1wo years betwesn 1927 and 1948 when the
annual harvest averaged 345,878. The average
annual caich in the twenty-two years since statehood
has been 225,683

The present average annual catch {1871-1880)
is 183,256 and the median is 208,280.

Major known populations of coho salmon are



found in the Susitna drainage, the Kenai River, in the
Lower intet and on the west side of the Inlet. Addi-
tionally there are coho salmon in Resurrection Bay.
3.2.8 Summary

There sre many wavs in which this type of infor-
mation can be viewed to construct a description of
the status of the wild stocks. Which sets of data are
used and the quaiifying information that is considered
in conjunction with that data will markedly alter the
conclusions which are drawn. Exhibit U presents
catch data from the commercial fishery in several dif-
ferent forms representing the most commonly dis-
cussed categories of catch data.

The qualifications to keep in mind during any
interpretation are that the commercial fishery in Cook
Inlet is now in a period of relative stability as far as
the number of participants is concerned. Additionally,
the gear has become noticeably more efficient in re-
cent years. This gear efficiency may in part ofiset the
c¢acreasing amount of time available to the commer-
cial fishermen.

it should be noted that the annual sport fish catch
of all five species of salmon would add about
250,000 to these commercial catches. The corre-
sponding subsistence catch under varying criteria for
subsistence fishing has averaged about 6,000 fish.

3.3 STATUS OF
SUPPLEMENTAL PRODUCTION

3.3.1 Introduction

it has been clear for some time hat the demands
on the salmon resource have been increasing and that
the wvagaries of the exclusively natu-al salmon re-
source can result in economic instability for fishermen

HISTORIC CATCH PERSPECTIVES

and individuals in support industries, loss of recrea-
tion opportunities, and subsistence hardship. This
result was desmed to be undesirable, and several of-
ficial actions waere taken to give "‘assistance’’ to the
resource. The most notable of these were the estab-
lishment of the F.R.E.D. Division of ADF&G and the
aquaculture associations.

in the following sections there will be discussion
of the supplemental production technigues that are
viewed as useful at one or more locations in Cook In-
et and descriptions of the contributions to the overall
stock strength that are now being made through sup-
plemental production.

3.3.2 Methods of Supplemental Production
3.3.2.1 Hstchery

Although haicheries are the most expensive
means of supplemental salmon production, they pro-
vide for greater control than any other means of pro-
duction in the Cock Inlet system. Five such facilities
are now in operation in the Inlet, and two more are in
the advanced stages of planning. Those in operation
are jocated at Big Lake, Fort Richardson Army Base,
Eimendorf Air Force Base, Kasilof and Tutka Bay. The
Eklutna Hatchery is in the final permitting phase, and
the Trail Lakes Hatchery is under construction. All of
the above facilities with the exception of Eklutna are
or will be owned and operated by the State of Alaska
through its F.R.E.D. Division, while the Eklutna facility
will be owned and operated as a private non-profit
hatchery by the Cook Inlet Aguaculture Association.

There is generally a lingar relationship between
the cost of hatchery fish and the life stage at which
the hatchery releas s the fish. More specifically, the
longer the hatchery holds the fish the more money it

EXHIBIT-U

SOCKEYE PIRK

HIGHEST SINGLE YEAR
COMMERTIAL CATCH

2,778,891
(1878

4,860,030
{1982}

HIGHEST 30 CONSECUTIVE
YEARS OF COMMERCIAL
CATCH [ANNUAL AVERAGE)

HIGHEST 30 NON-CONSECUTIVE
YEARS OF COMMERCIAL CATCH
{ANNUBL AVERAGE)

1,641,385
{1925-1954)

1,531,814

1,866,855 1,996,888

HIGHEST CONSECUTIVE YEAR

LONG TERM COMMERCIAL CATCH

32, 30, 28, 28, 24, 22, R 2D YEARS
{ANNUAL AVERAGE)

1,803,835
20 YEARS
(18321551

1,604,741
20 VEARS

HIGHEST NON-CONSECUTIVE
YEAR LONG TERM CATCH -
COMPARABLE 70 PREVIOUS
CATEGORY (ANNUAL AVERAGE)

2,351,488
20 YEARS

ANNUAL AVERAGE CATCH FOR
22 YEARS SINCE STATEHDOD
{1959-1980)

CONDITION DESCRIBED AS THE
“PRESENT™ iy THE PLAN -
ANNiIAL COMMERCIAL CATCH
AYERAGE FOR 14711080

1,176,550 1,560,746

1,282,931 1472484

1880 COMMERCIAL CATCH

2,765,882

{1851-1380)

{1861-1880

CHUM COHO HiNg TOTAL
844,823

{1842}

187,513
(1961}

7,881,051
{1862

1,402,418
{1864

3,830,082
(18391388

85,521
{1926-1855)

§95,586
{1850-1978)

328,148
{1925-1554)

708,218 374,288 86,650 4,438,220

751,340
24 YEARS
{1858-1974)

345,878
22 YEARS
{1827-1948)

92,822
20 YEARS
{1934-1853)

3,880,857
20 YEARS
{1948-1958)

786,554
24 YEARS

409,314
22 YEARS

36,881
20 YEARS

4,830,809
20 YEARS

225,683 3,715,485

193,258 3,884,854

481,831 12.888 5,187,738




invests in each individual fish, however this fact is
somewhat mitigated by the improved survival which
is attained with fish that are more fully developed in a
hatchery.

3.3.2.2 Habitat Modification - Stream Clearance

Stream clearance as a means of supplementing
salmon production is at the other end of the complex-
ity spectium from hatcheries. It has a fong history as
a technigue for salmon enhancement in Cook Infet
with stream improvement on the Salmon River, Bear
Creek, and Grouse Creek recorded in 1922 and in
1830 in the Susitna, Little Susitna, and Knik Arm trib-
utaries.

Because of its simplicity, the concept is one that
is generally supported by user groups. There are,
however, some attendant risks whicn should be con-
sidered. Complete removal of a barrier may cause a
velocity barrier, scour downstream gravels, or elimi-
nate pocling areas in the stream. Therefore, selective
removal of a portion of the barrier sufficient 1o allow
passage of fish upstream without substantially alter-
ing the flow or downstream conditions is the desirable
level of effort.

The costs in terms of time and eguipment are
usuatly relativelv small. Therefore, the number of fish
to henefit can be smaller and still have the project pro-
duce a net gain of fish for the effort expended.

In the evaluation of a potential stream clearance
project assessment should be made of the unutilized
spawning or rearing habitat that will be made avail-
able, the portion cf the barrier to be removed, and the
availability of a sufficient spawning population to
make use of the "new’’ habitat.

3.3.2.3 Habitat Modification - Fish Pass

The construction of a fish pass (fish ladder or
fishway) is the more structured and permanent form
of stream clearance habitat modification. Within the
Couok Inlet area there are two such facilities in opera-
tion, one at Ship Creek and tne other at Russian River
Falis. Additionally a number of sites throughout the
Intet have been identified as iocations where this type
of habitat modification would prove beneficial. Among
the sites so designated are Scurvy Creek, the Paint
River, Big River Lakes, Coffee Creek, Ptarmigan Lake
and Port Chatham.

Much of the ultimate success of an individual fish
pass will depend on the thoroughness with which the
pra-construction analysis has been carried out.
Thought must be given to the effects on fish species
other than the salmon it is designed to benefit. Past
experience over a broad range of conditions substanti-
ates the fact that a well placed fish pass can vyield a
high benefit/cost ratio.
3.3.2.4 Habitat Modification - Fertilization

Fertilization as it is being considered in the Cook
intet area involves the addition of nutrients to lakes
that serve as nurseries for rearing salmon, particularly
sockeye salmon. The intent ot this action is io
increase the quantity of phyioplankion and subse-
quently zooplankton, the primary source of food for
the rearing salmon. Past studies have drawn a clear
and strong correlation between the availability of food
to the voung salmon, thelr size a2t ouimigration, and
their survival 1o return as aduits.

At the same time, numerous studies have shown

an immense variation in the results achieved through
this means of habitat modification. Results in anvy indi-
vidual case may not be extrapoiated 1o all other cases.
Some systems have shown a negative benefit from
fertlization while others have experienced up 1o
twenty-fold increases in the returning adults. How-
ever, the majority of cases do show some positive
benefit.

The ADF&G has published "'Policy and Guicelines
for Lake Fertilization’” in which it outlines three stages
for this type of project. The first stage. pre-fertiliza-
tion study, calls for a detailed study of the physica!,
biclogical and chemical status of the lake. The study
should encompass at least one full year's cycle. The
study should draw conclusions about the rate and fre-
quency of fertilizer application. The second stage is
the application of the fertilizer in one or more sessions
as prescribed by the study. The third and final stage is
the evaluation of the =affort in a post-fertilization
study. The assessment of the effects of the applica-
tion must be related to the overall physical/chemical
cendition of the iake, growth of juveniie salmon, and
the potential contribution r* the effort to the salmon
fishery.
3.3.2.5 Habitat Modification - Spawning Channels

The construction of artificial spawning channels
is an effort to both increase and enhance the spawn-
ing environment. It permits the control of factors such
as water flow, substrate, sedimentation and predation
so that egg-to-fry survival averages are improved.
Past experience indicates that there is a strong in-
centive 1o explore application of this technigue
because the egg-to-fry survival in streams may be 10
to 15 percent while it may increace to 30 1o 80 per-
cent in spawning channels.

To implement this technigue there must be a con-
troliable water source, the proper terrain and suffi-
cient saimon stock to utilize the completed project.
There has been discussion of employing such a pro-
cedure in Fourth of July Cresk, but that effort has not
vet been undertaken.
3.3.2.6 Habitat Modification - Water Flow Control

This modification technique may be emplovyed to
solve either the problem of foe much water or the
problem of too little water or to alter the velocity at
which the water is presented to a given site. The de-
vices which may be employed to achieve this end are
many and vary greatly in attendant cost and difficulty
from site to site. Target locations are those in which
most other factors favoring salmon reproduction are
present, but it bas been determined that either the
volume or velocity of the water is inappropriate. It
then remains 1o identify what the proper water condi-
ttons should be and the most effective and cost-
efficient means of achieving that condition.

3.3.2.7 Habitar Modification -
Predator/Competitor Control

This technigue differs somewhat from those pre-
viously discussed because it is more a8 modification of
the Dhiological habitat than the physical habitat. It is
often the case that in the process of trying to improve
conditions for the salmon stocks at any one or a
number of the different stages in their Life cycles it
will be nacessary to take direct action on non-salmon
spacies wpich function as either predators on the



voung salmon or as effective competitors for fcod or
advantageous spawning areas.

Perhaps the most widely known use of this tech-
nique has been in situations where a lake hias been
rreated with rotenone to eliminate the resident fish
populations prior 1o the stocking of the favored sal-
mon species. This procedurs was implemented in Bear
Lake for the enhancement of sockeye salmon.
3.3.2.8 Stocking - Streams

The use of a stream stocking technigue, and
there are several, may be indicated when there is
either a stream ‘vvith low production levels and under-
utilized rearing habitat that is unable to rehabilitate
itself within an acceptable time frame or an area of
underutilized habitat which may serve as a natural
rearing area. Generally, either situation would require
an incubation facility.

There are at least five different approaches to im-
plementation of this technique, and they are identified
by the stage of life at which the "‘new’’ fish are
released. With artificial spawning and natural incuba-
tion green eggs can be seeded in the stream. A
second poessibility with artificial spawning and partial
natural incubation is to plant eyed eggs in the stream.
The third choice is to depend on artificial spawning
and incubation and natural rearing by releasing unfed
fry into the stream. A fourth alternative depends on
artificial spawning and incubation and partial natural
rearing by releasing fed fry or fingerlings into the
stream. The fifth and final choice is to depend entirely
upon artificial spawning, incubation and rearing and
release of smolts into the stream.

This technique has been employed in some of its
variations throughout the area. Crooked Creek, Sew-
ard Lageon and Paint River are three examples of sys-
tems which have been the subject of this practice.

3.3.2.9 Siocking - Lakes

When rearing area is a himiting factor in salmon
production, lakes can be used as natural nursery
areas. Dome lakes are underutilized while others have
areas where rearing habitat is naturally void of
salmon. Generally productive lakes accessibie to anas-
dromous fish have existing runs; and artificial incuba-
tion of the native stock, followed by stocking the fry
inn the lake, could be used to enhance the natural runs.

It is necessary 1o have a suitable iake in a location
where a harvest 1o feasible and there is an available
broodstock source. Pre-stocking studies are reguired
to sefect suitable lakes and to ensure that stocked fry
will grow and survive to migrate to sea in sufficient
numbers. Careful determination of stocking density
and timing may be crucial to success.

Tustumena Lake has been one of the lakes sub-
jected to this procedure.

3.3.3 Supplementa!l Production Programs

In the following sections there will be a brief de-
scription of the supplemental production programs
that are underway in the Inlet. In Chapters 5, 8 and 7
there is additiona! informartion about these programs
and projects.

At the present time, active salmon resgarch and
enhancement programs are being conducted by the
Alaska Department of Fish and Game, the Cook Inlet
Aguaculture Association, the U, §. Forest Service and
the U, 8. Fish and Wildlife Service.
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The ADF&QG is the most prominent agency with
regard to the overall enhancement of salmon popula-
tions in Cook Inlet. In addition to the present enhance-
ment and research programs, the Department has five
hatcheries in construction or operating in the Inlet.

The Cook inlet Aguaculture Association is cur-
rently engaged in habitat surveys, cooperative
stocking projects, smolt counts, and is in the final
permit application process for a chum salmon hatch-
ery at Eklutnae. Possibie future projects include lake
fertilization and spawning channels.

Private non-profit hatcheries, CIAA facilities and
ADF&G hatcheries are reviewed by the Regional Plan-
ning Team before they are sent to the Commissioner
of Fish and Game for final approval.

The other two agencies currently involved with
salmon in the Cook iniet are the U. S. Forest Service,
which is vorking cooperatively with the ADF&G eval-
uating the feasibility of buillding fish passes on Six-
wiile River in the Turnagain Arm area and on Ptarmi-
gan Creek on the Kenai Peninsula.

The U. S. Fish and Wildlife Service is corducting
salmonid research in the Kenal River and the Kenai
National Wildlife Refuge. At present, U. 8. Fish and
Wildlife studies are concentrating on various aspects
of king salmon spawning behavior.

Supp: mental production of sockeye salmon oc-
curs at the Kasilof hatchery and the Big Lake hatchery
and it is the major target of the Trail Lakes hatchery,
which is under construction.

Pink saimon suppiemental production occurs at
the Tutka Lagoon facility.

King salmon production results from combining
efforts at the Kasilof facility (egg, smolt release) and
the Anchorage Complex facility lincubation, rearing).

Coho salmon production is, at present. limited to
the Anchorage Complex facility and Big Lake
hatchery.

The initiation of production of chum salmon at
the Tutka Hatchery is the first such effort for this spe-
cias in the inlet.

3.3.3.7 Summary of Supplemental Production

The assignment of numbers of additional fish at-
tributable to many of the supplemental production
procedures with the exception of the haicheries is
very difficult. However, it is safe to say that they are
making a coniribution to the overall enhancement
program. As has been pointed out, the total heichery
program for the Cook Inlet area is still in a stage or
growth where it is not producing what is eventually
expacied from it

Since the F.R.E.D. Division is the only one now
engaged in haichery production, their projections of
returns from the most receni egg takes {19807 will
heip to put some guantification on this sffort. These
estimates are based on standard survival rates with
the adults returning over a perod of vears beginning
i 1882 The returning adult projections are
131,139 sockeye, 128,238 pink, 203 chum,
56,250 coho and 10,880 king salmon. Thus, at this
point in time it is possible to identify a contribution of
at least 327,510 salmon from supplemental pro-

ductio
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3.4 SUMMARY OF SALMON
PRODUCTION STATUS

The history of the salmon resource in Cook inlat
is a tong one, but its history as an intensely managed
and enhanced resource is quite short. As will be seen
throughout this document, there has been improve-
ment in the size of the runs over the last ten years

AT Ay

and in particular in the last four vears. This increase
has come from an intense interest in obtaining the
proper escapements, searching out opportunities 1o
supplement the wild stocks, implementation of the
200 mile limit and favorable weather., The present
status is one that should offer encouragement about
the progress whicn is possible and which is outlined
in the follcwing chapters.



4.1 CONTEXT OF TARGET 2000 STATUS

The production of more fish in Cook inlet is cor
templated as a means of strengthening and preserving
a resource base which will subseguently be available
for harvest. That harvest will take place in order to
satisfy any one or a combination of the following
needs: obtaining a product for subseguent sale, meet-
ing life-supporting needs directly, providing a commo-
dity for barter in exchange for other needs, or provid-
ing a recreational outlet.

To determine what future harvest lavels might be,
the CIRPT examined recent patterns of the various
user groups and trends in the strength of the resocurce
base. Increasing harvest pressure was one of the
dominant patterns. The CIRPT recognized there was
rnot necessarily a connection between what the users
might want to bharvest from the resource and the
ability of the Iniet to sustain the resource at that leve!
of harvest.

The sstimate of future harvest pressure in the
sport fishery was initially developed by the area per-
scnnel from the Sport Fish Division of the ADF&GY. 1t
represents their overall perception of that segment of
the total fishery and their best assessments for future
user patterns during the period covered by the Plan.
The result of that assessment was p esenied to the
ClaA Board of Directors who agread to accept it as
the best available approximation of the future harvest
Dressure.

The past user patterns in the commercial fishery
seemns to support the contention that when mare fish
are available to be caught and are harvested, that in-
creased harvest is widely distributed over the majority
ot fishermen representing all three gear groups which
are active in the commercial fishery. f this assump-
tiont 15 true, the production of more fish in the inlet
would set up a potential harvest s%mazécn that would
e beneficial 1o most of the commercial fishermen.
The ClAA BRoard of Directors endorsed the concept
that future satisfaction with the fishery would be de-
sendent on the ability of sach individual fisherman to
reahize increased harvesis.

The uncertainty surrounding the subsistence user
group made aa&e%mem of what s future narvest
might be very difficult. With full recogmition that thers
might well be anﬂqai changes in the status of this
group and the subsegquent harvest attributable to i,
the CIRPT made an assessment of potential fulure
harvest levels. The raevance of that assessment (0
prevailing conditions at any given point in the future
will have to be guaiified by the relative change from
conditions in 1880,

4.2 QUALIFICATION OF THE
TARGET 2000 STATUS

Achievement of & more productive and predict-
abie future in the salmon fishery of Cook inlet will
require identification of the relaticnship betwesn what
the user groups seek from the resource and the re-
source’s ability to respond 1o that pressure. By estab-
lishing a target status as an expression of user group
aspirations there is recognition of the first half of the
relationship {what i3 sought). The identification of
numerous proiects and the volume of sa'mon they
may produce begins the definition of the second half,
canacity of the resource 10 respond to harvest pres-
sure as well as utilize the available habitat to the
maximal non-destructive level.

Collectively and individually user groups must
recogn.ze there is a chance thewr future harvest pros-
pects as estimated here will be bevond the capacity of
the Inlet resources. However, the resource may aiso
be found to have harvesl potential grester than the
target status.

The programs outlined in later chapters of this
Plan provide for the orderly and systematic examina-
tion of the rescurce potential. They also carry the
implicit assumption that as the resource base is belter
understood and sesen 1o be increasing, harvest of the
resource will be allowed 1o increase in a biclogically
sound manner.

A key element in the relationship of user groups
to a potentially expanding resource base is the num-
ber of participants in the harvest. Entry into the sport
fishery reguires only the purchase of a license which
is available to all adults for the payment of a fee. For
children under the age of sixteen even the licenss is
not required. In this sense it is the most permissive of
the three major user groups.

The maximum numbsr of people who could be
participants in the subsistence fishery is directly re-
lated 10 the qualifications sstabiished by the Alasks
Board of Fisheries. Howaever, what portion of thoss
who are sligible will actually participate is unknown:
and no effective prediction can be made until lasting
gualifications have been in place for s sufficient
tength of time for an understandable pattern to
develop.

Since 1973 entry into the commercial fishery of
Cook Inlet has been conticlled and limited. There is
every reason tc believe that this situation will con-
nnue, and thus the commercial fishary is the most
tightly controlled of the major user groups. It is within
the power of the Commercia! Fisheries Entry Commis-
sion to increase the number of permits it issues, and
this fact becomes important in the asssssment of
future harvest pressure. If the premise is that a large
number of fish will result in 2 larger harvest for the
majority of indwidual commercial fishermen, then ths
dirgcuion of the Plan to provide a greater number of



fish can be construed as an effort to improve condi-
tions for members of this user group. However, if the
number of participants in the user group increases in
parallel with the increases in the resource base, any
effective improvement for the individual user may well
be lost.

4.3 TARGET 2000 8TATUS

it became necessary to establish some tfarget
towards which the efforts of the Plan would be di-
rectad. Thare is no clear definition of the carrying
capacity of the Inlet. Additionaily, to all but the mana-
geis, the most meaningful number is the one that de-
scrihes the harvest goal for the year 2000. After con-
siderable review of historic and current trends and
feveis of harvest by all user groups a target of 12.000
million satmon of all species available to harvest in the
vear 2000 was adopted. This mark, which is about
50 percent higher than the best total harvest of sal-
mon ever recorded in the Inlet, is both high encugh to
necessitate a more theorough undersianding of the

selmon and of the Inlet and modest enough to be

within reach, if all identified projects proves both fea-
sible and successful. It is not feasible for the Plan 1o
consider what harvest policies may be in place in the
future; and so a single total harvest number for the
future target was accepted. The CIRPT' s deliberations
in defining this target extended over a 2-vear period
and could not be easily summarized without greatly
expanding the text of the Plan. Therefore, the inter-
ested reader is referred to minutes of CIRPT negetings
and attendant waorking documents for a fuller analysis
of the background information used in setting the
target.

Varying preferences for species of salmon based
on personal taste preference, size, commercial vaiue
and other factors were recognized. However technical
and biclogical limitations govern the increased produc-
tion of each species of salmon. Thereforse, the target
status has been identified as a toial number without
reference to species compaosition.

The following chapter is an examination of how
this target status with its attendant escapement
reconciles  with the recognized opportunities to
enhance the total run strength of salmen in Cook
inlet.



5.1 INTRODUCTION

To conduct this analysis it is first necessary to
define the gap with its gualifying elements. It is then
possible to identify many of the variables which could
aftect the magnitude of such a gap. Finally, considera-
tion can be given to the means of closing that gap and
the implications of that closure.

5.1.1 Definition of Gap

Th& CIRPT developed a definition of the present

. Cnonin terms of total harvest, escapement and
p vmgiht A comprehensive list of known and de-
g projects was assessed, and the respective

o0 o Doatentials for salmon production were guanti-

Lo i gombination of that present condition and

gnized potentials produced @& projected total

v »t and sscapemeant the yvear 2000. The differ-

e between those projecied numbers and the iarget
status for 2000 set out in Chapter 4 is called the gap.

5.1.2 Perspective on Gap

At this point in the planning process there is no
certain knowledge that the gap defined in this way
can ever bes entirely closed or that it can be closed
within the twenty vears under discussion. Achisve-
ment of that closure represenis a long-term bench-
mark 1o guide examination of the potential of the inlet
and the conditions under which that potential can be
realized. Efforts to close the gap nesd to be carefully
coordinated because of the interrelationships of the
salmon stocks in the inlet and the less obvicus factors
associated with any one project almed at increased
salmon production.

The ability of each of the five species of saimon
1o contribute to closing this total gap varies. Not only
are the absolute levels of catch for the five species
widely separated now, but their respective reproduc-
five rates are markedly different. Compounding the
perspective even more is the increase in survival and
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harvest rates attributable to salmon produced by
hatcherias as compared 1o wild stocks.

Additionally the growth of one species in total
numbers may have an as yet undetermined effect on
the ability of another species to reach its potential.

Many opportunities to increase the number of
salmon above present levels and to improve the man-
agement of the fishery exist. Each of these will have
1o be assessed thoroughly before it is implemented. !
also seems clear that new opporiunities will presem
themselves as work with the fishery becomes more
gxtensive.

Thus, the gap represents not only an additional
quantity of fish, but also the need for a greater depth
of datz about the salmon respurce and a betier under-
standing of the intricacies of its mixed-stock nature.

in the last analysis, the point of trying to close
the gap is to maintain and strengthen the wild stocks
while developing the ability to produce more harvest-
able salmon on a sustained basis and in 2 manner that
facilitates effective management. Although harvest
policies applied to that increased resource are ouiside
the jurisdiction of the Regional Planning Team, it is
clearly the intent of the Plan that that resource benzfit
all user groups.

5.1.3 Structure of the Analysis

The following sections develop the anaiysis in
four maior stages. Each of the four sections Is intro-
duced with a pair of exhibits made up of two charts
{one chart for the even vears and oneg for the odd
yvears) similar to Exhibit V.

Exhibit V directs atiention to the sections dealing
with each of the major points of the analysis.

Each pair of exhibits highiights and summarizes
the information presented in that section. The exhibits
appear in succeeding sections with the new infarma-
tion for each section added.

Also appearing in each section is a second exhibit
which summarizes the projscted species composition
of the harvest at that siage.

The analysis follows the headings shown in Ex-
hitit V and concludes with a2 section exploring the
requisite conditions and implications of complete gap
ciosure.

i
i

EXHIBIT-V

PRESENT PROJECTED PROJECTED TARGET
1871-1880 1880 2000 RESIDUAL 2000
ANVERAGES STATUS STATUS GAP STATUS

HARVESTABLE SECT. 5.2 SECT. 6.3
FISH

CHAP. 4.0

NON-HARVESTABLE
FiSH

RUN
STRENGTH




The daia and calcuiations supporting this chapter
are found in the Appendix 8.

5.2 THE PRESENT CONDITION

To initiate this analysis 1t is necessary .o define a
beginning point against which future actions may be
referenced. Exhibits W1} and W{2} indicate what has
been accepted as the current condition. They also in-
clude one other piece of “present’”’ condition, specit-
ically the target harvest status for the year 2000
which has been accepted by the CIRPT.

5.2.17 Time Frame

The CIAPT agreed to designate the ien-year
period 1971 through 1980 as the “'present.”’ it repre-
sents a long enough pericd to moderate the anomalies
of any one yvear and at the same time il ercompasseas
at least two full cycles of each of the five salmon spe-
cies being considerad. Additionally, it has relevance to
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the history of the salmon fishery and its management.
it is the sscond full decade of state management of
the resource. This faot should suggest that thers had
been a full decade for tho state as manager taking
over from the federal government to overcome start-
up problems and . begin tw establish it own pattern
of management. It is reasonable to assume at this
time that that is the general pattern that will be in
eftect during the life-span of this Plan.

To derive the necassary numbers to work with in
the analysis this ten-year pericd was divided into two
five-year sets, the even years and the odd years. Total
catch averages were taken in each set 88 were aver-
ages for the species-by-specias componants,

5.2.2 Data

The total catch including commercial, sport, and
subsistence user groups for the even years was 4 mil-
lion and for the odd years was 3.8 million. To calcu-
iate the total escapement averages for these years the

R
EXHIBIT-WI(1)

PRESENT
1971-1880
AVERAGES

EVEN YEAR 1990

STATUS

PROJECTED

PROJECTED
2000
STATUS

TARGET
2000
STATUS

RESIDUAL
GAP

HARVESTABLE

FiSH 4,078,000

12,000,000

NON-HARVESTABLE

£15H 1.770.000

RUN

STRENGTH 5.848.000
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EXHIBIT-W(2)

PRESENT
18971-1880
AVERAGES

ODD YEAR 1aeQ

PROJECTED

STATUS

PROJECTED
2000
STATUS

TARGETY
2000
STATUS

RESIDUAL
GaAP

VARVESTABLE

FISH 3.810.000

12,006,000

NON-HARVESTABLE

FISH 1,720,000

RUN

STRENGTH 5,530,000

SITION-PRESENT

EXHIBIT-X

Pink
Chum
Coho
King

Fox)

1,621,000
1.5677,000

4,078,006

Even Years Odd Years

1,118,000
1,513,000
902,000
243,000
33,000
3,810,000

561.000
288,000




only distinction by species that was made was to
assume that sockeve salmon return at a per spawn sr
rate of 4:7 while all other species were assumed o
have a comparable rate of 3:1. During the present
period it was assumed that all fish were natural
stocks. The hatcheries which are now in operation are
at less than total capacity and have been operative for
considerably less than the full ten vears.

The species composition in the present condition
is shown in Exhibit X.

5.3 PROJECTED 1990 STATUS

The first benchmark that the CIRPT recognized
was the halfway point in the Plan, the year 1990.
Progress is expected by that time across a broad
front. There will be increased natural production and
significant supplemental production. Additionally,
there will be refined management technigues and a
greater understanding of the relationship between the
Cook Inlet ecosystem and ths salmon which occupy
niches within that system. Exhibits Y{1) and Y({2) dis-
play what the CIRPT felt was possible to achiesve
within this short-term period if ali the planned projects
and management efforts were successful.

5.3.1 ldentified Activities

it is expected that expansion and improvement of
such things as test fishing and stock separation will
noticeably facilitate the management of the fishery by
1890. Additionally, appropriate escapements during
vhe ten-year period will bolster the overall run
strength. Approximately 4.7 million of the harvest

and 6.8 million of the production will come from
natural stocks in the even years. In tne odd years, the
comparable numbers are 3.8 million and 5.8 million.
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PRESENT
1971-1880
AVERAGES

EVEN YEAR 1890

STATUS

PROJECTED

At least three major types of supplemental pro-
duction and several individual site specific projects
will contribute additional salmon to the harvest and,
therefore, to the run by 18980.

Those hatcheries which are now in existence, in
construction, or in the permitting process will be con-
tributing in an increasing fashion during this ten-year
period. Approximately 1.9 million additionat salmon of
all species may be anticipated in the runs from these
sources.

Lake fertilization is expected to begin and to con-
tribute to the increasing salmon rescurce base.

Development projects such as the transplants into
Scurvy Creek and Paint River with attendant mudifica-
tions such as fish passes will also begin to produce
noticeable returns in the overall run.

In addition, throughout this period, it is expected
that reconnaissance and researcn work will expose
still further potential improvement opportunities which
will have 1o be evaluated as they occur and imple-
mented as assessments of them warrant.

5.3.2 Character of the 1980 Status

As projected here, the total condition of the sal-
mon fishery in 1980 will exhibit several differences
from the present. It will aimost certainly be a fishery
that is more dependent on direct and indirect human
manipulation for its maintenance and siability. For
that reason aiso, it will be more subject to socio-
SCONOMIC Pressures.

The projected species composition of the fish
available to be harvested by 1980 is shown in Exhibit
Z.

EXHIBIT-V{T)

TARGET
2000
STATUS

PROJECTED
20600
STATUS

RESIDUAL
AP

HARVESTABLE

FISH 4,078,000

6,892,000

12,000,000

NON-HARVESTABLE

FISH 1,770,000

2,584,000

RUN

STRENGTH 5.848,000
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PRESENT
1971-1880
AVERAGES

ODD YEAR 19380

§.876.,000

PROJECTED

STATUS

ENHIBIT-V(2)

TARGET
2000
STATUS

FROJECTED
2000
STATUS

RESIDUAL
GAP

HARVESTABLE
FISH

3,810,000

6.082,000

12,000,000

NON-HARVESTABLE

fisu 1,720,000

2,584,000

RUN

STRENGTH 5,530,000

V-l

8,676,000




5.4 PROJECTED 2000 STATUS

The year 2000 represents the final benchmark for
this Plan. For the second decade {1991 through
2000) the patterns of activity that were highlighted
during the previous dzcade are expected to continue.
Once again, based on the premise that the projects
which have been identified will all be successful, the
CIiRPT could in the long-term envision attaining the
levels of production and harvest shown in Exhibits
AALT) and AAL(2).

5.4.1 identified Activities

The kev distinction to be made about enhance-
meni activities during this period is that they will be
based on a broader and stronger information base
than was previously availabie. It is also assumed that
this data base will point to other opportunities which
cannot be identified at this time.

it is also worthy of note that all of the hatcheries
which are now comtemplated or in existence are

PROJECTED HARVEST COMPOSITION - 1980

planned to be in full operation during most of this
decade.

At this point, natural stocks will be conitributing
about 6.0 million to the harvest and about 8.7 million
to the total run in the even years. in the odd vears the
comparable numbers are 5.0 million and 6.4 miition.

5.4.2 Character of the 2000 Status

The work that is envisioned during this twenty-
year period suggests that in 2000 the base of the
salmon resource will be more diversified and more
thoroughly distributed throughout the inlet. There will
be more natural and supplemental systems in effect.
The contribution of more of the smaller systems in the
inlet drainage will be known. Management of the fish-
ery will be more tuned toc the eccentricities of the
Cook Inlet system and the resource harvest which is
conducted there. All of this suggssis a more predict-
able condition which is less vulnerable to any single
damaging event. '

EXHIBIT-Z

Sockeye
Pink
Chum
Coho
King

GAP ANALYSIS

Even Years

2,120,000
3,292,000
851,0C0
547,000

82,000

€,892,000

PRESENT PROJECTED PROJECTED TARGET
EVEN YEAR 1871-1880 1980 200¢ RESIDUAL 2000
AVERAGES STATUS STATUS GAP STATUS

Gdd Years

2,120,000
2,482,000
851,000
547,000
82,0C0

6,092,000

EXH

HARVESTABLE

6.882.000

10,091,000

12.,000.000

SRR

FISH
DN HARVESTABLE 1,77 300 2 984,000 4,113.0
iS4 oY 2,884 .0 4,713,000
RUN NP o o
STRENGTH 5,848,000 9,876,000 14,204,000

EXHIBIT-AA(2)

- PRESENT PROJECTED TARGET
ODD YEAR 1371-1980 1990 2000 RESIDUAL 2000
AVERAGES STATUS STATUS GAP STATUS

HARVESTABLE - . ~ -
sl 3,810.000 6,092,000 9.091.000 12,000,000
NON-HARVESTABLE
g O STABLE 1.720.000 2,584 000 3.613.000

FiSH

RUN

STRENGTH

12,704,000




The projected composition of the hervest at that
time is shown in Exhibit BB.

5.5 RESIDUAL GAP

Comparison of the projected 2000 status with
the target 2000 sitatus developed in Chapter 4 re-
veals that there is in fact a residual gap between the
two harvest numbers. Using a pasic per spawner
return rate of 3:1 it is possible to calculate a support-
ing escapement for that difference in harvest. Combi-
nation of that escapement with the target 12.000
million harvest from Chapter 4 produces a total run
sirength necessary 1o support the target 2000 status
harvest. Exhibits CC{1) and CC(2) present these num-
bers and thereby compiete the last stage of the gap
analysis.

The dimensions of the residual gap may be
altered significantly depending on the nature of the
projecis found to apply against it. If some of those

projects contributing to its closure allow a higher rate
of harvest than that generally possible with wild
stocks in a mixed stock fishery, the harvest numbers
would grow more rapidly as the necessary escape-
ment became smaller, thus requiring a lower overall
run strength.

Because the projects which may be applied
against the gap are largely unidentified at this time, it
is not possible to estimate what the full species com-
position of the 12.000 million harvest would be.

The CIRPT envisions that identified, but as vet
unguantifiable, projects and those presently unknown
projects which will emerge during the twenty years
will contribute to reducing this gap still further. Al
though in this analysis the gap may appear to be a
matter to be addressed in the vear 2000, in fact,
efforts and opportunities to reduce it will be occurring
throughout the twenty years.

PROJECTED HARVEST COMPOSITION - 2000 EXHIBIT-BB

Odd Years

3,163,000
3,235,000
1,906,000

695,000
92,000
9,091,000

Even Years

Sockeye 3,163,000
Pink 4,235,000
Chum 1,806,000
Coho 695,000
King 82,000

10,081,000

GAP ANMALYSI EXHIBIT-CC(1)

EVEN YEAR

PRESENT
1971-1880
AVERAGES

PROJECTED
1980
STATUS

PROJECTED
2000
STATUS

RESIDUAL
GAP

TARGET
2000
STATUS

HARVESTARLE
FISH

4,078,000

6,892,000

10,081.000

1,209,000

NON-HARVESTABLE
FISH

1,770.000

2,984,000

4,113,000

855,000

12,000,000

5.068,000

RUN
STRENGTH

GAP ANALYSIS

5,848,000

$.876.000

14,204,000

ODD YEAR

PRESENT
19711380
AVERAGES

PROJECTED
1990
STATUS

PROJECTED
2000
STATUS

2,864,000 { 17.088,000

EXHIBIT-CC(2)

RESIDUAL
GAP

TARGET
2000
STATUS

HARVESTABLE
FISH

3.810.000

£ 092,000

9,081.000

2,808,000

NON HARVESTABLE
FISH

1,720,000

2,584,000

3.613,000

1,455,000

12.000.000

5,088,000

RUN
STRENGTH

5.530.000

8,676,000

e %

4,384,000

17,088,000




5.6 REPRESENTATIVE IMPLICATIONS
OF GAP CLOSURE

It is clear that undertaking this ambitious program
reguires commitments, and it is equally clear that its
eventual success would have diverse and significant
implications for the salmon fishery of Cook Inlet.
Some of those implications can only be hypothesized
now, but a generic awareneass of their potential should
properly temper the progress of the work outlined in
the Plan.

Assuming that there is : o large scale increase in
the number of commercial fishermen, there should be
sufficiently more fish available to satisfactorily meet
the anticipated increase in sport, subsistence and
commercial fishing pressure.

The knowledge of the complete Inlet drainage and
the contribution that each part is making to the entire
salmon resource should increase markedly.

Certainly one of the results of this overall pro-
gram would be to introduce somewhat more predict-
ability into the fishery, making it less subiect to the
year-to-year fluctuations that have marked its history.

A secondary effect of that predictability, were it
to be achieved, would be a stronger position for “'sup-

Ly

port’’ industries such as processing and those smaller
businesses which are an integral part of the sport
fishery.

The commercial salmon fishery of Cook Inlet is a
part of a large and international economic scenario
and is subject to supply and demand pressures arising
far outside the region or the State. Should efforts lo-
cally and internationally create an excess supply,
salmon prices and the overall condition of the industry
locally would have 1o be re-examined.

The commitment to monitor and assess the ef-
fects of these new fish on the existing fish stocks
must be made. It is entirely possible that any new pro-
ject will exact some toll on the existing stocks directly
associated with it. The project may then represent
some net gain which can only be measured against
the specific *‘cost’ that it exacts.

Finally the Plan as it is implermented will inevitably
require an increasing and continuous human interven-
tion in the status of the salmon resource. The impli-
cation of this requisite is the commitment to fund and
staff projects and programs at a level that allows
them to function effectively.

The next two chapters spell out the goals and
objectives and the strategies and projects that are
implicit in the analysis carried out here.



6.7 INTRODUCTION

The overall goal of all participants in the fisheries
of Cook Inlet is an improved condition in the foresee-
able future. What constitutes that better condition is
expressed in a series of discrete but related goals.
These goals may represent a larger number of fish
available to harvest by the various user groups, the
collection and evaluation of new data about the pro-
duction of salmon in the inlet, or revision of manage-
ment policies and practices. Binding all three types of
goals together are three basic beliefs; {1} the salmon
resource needs to be raaintained in the strongest pos-
sible condition, {2} the most effective management
can only come with the attainment of the most com-
plete information base, and (3) the prudent harvest of
the salmon to the greatest extent possible is a posi-
tive benefit to the user groups and ultimately o the
region and the State.

6.1.1 Production/Harvest Goals

These goals are expressed in numbers of fish
available 1o harvest by the user groups. They are pre-
sented in terms of the various projecis which have
been identified as potentially contributing to an in-
creased resource base. In turn each individual within a
user group will view that g-eater number in relation to
his own past experience and present condition.
6.1.2 BResearch/Data-Gathering Goals

There are a number of efforts that need 1o be ex-
tended that will not directly result in more fish. They
will, however, lsad to a stronger and more precise
harvester-manager-resource relationship so that the
harvest will be as efficient as it can be. Habitat sur-
veys will help to clarify the manner and extent to
which the salmon resource of the Inlet is making use
of the habitat which is available. Broadening the
group of systems to which escapement monitoring is
applied and the continued recording of the harvests
will increase understanding of the rescurce. Expan-
sion of the stock separation studies should provide a
basis for refining the application of harvest pressure.
Basicaily additional knowledge and experience are a
prerequisite to the achievement of the greater har-
vasts that are sought by all user groups.

6.1.3 Policy/Management Goals

Certainly one of the goals of the Plan is to sup-
port the adequate funding of proposed research, data-
gathering, and production projects.

As a matter of policy and management the Plan
will continuously be re-examined in the context of
new information about the resource and the roles of
the user groups.

g ]

The Plan supports all efforts to continue and im-
prove the coordination between appropriate federal,
state and private non-profit agencies actively involved
in salmon enhancement.

6.1.4 Relationship of Goals to the

Target 2000 Status

Chapter 4 established a harvest target for the
year 2000 of 12.000 million salmon of all species. in
Chapter © that target haivest was examined in the
context of known projects and the production and
harvests which might be expected from them. The re-
sults of that examination showed the projected
species composition of a possible harvest in the vear
2000 totalling approximately 10.801 million and a
residual gap in harvest of 1.809 salmon of undesig-
nated species composition. The Chapter & species
composition of harvests in 1980 and 2000 was de-
rived from the enhancement potential of each species
as estimated bv project opportunities described in this
chapter.

6.2 PRODUCTION/HARVEST GOALS
AND OBJECTIVES

There are three broad goais relating to the harvest
and production of salmon, and two of them can be
discussed in terms of more specific species goals and
objectives.

GOAL:

TO MAINTAIN THE PRESENT CONDITION AS A
BASE AND INCREASE AND STABILIZE THROUGH
IDENTIFIED PROJECTS THE RUNS OF ALL SALMON
SPECIES TO THE POINT THAT THEY WILL SUPPORT
AN ANNUAL -HARVEST OF 6.882 MILLION iN THE
EVEN YEARS AND 6.082 MILLION IN THE 0ODD
YEARE BY 1930.

GOAL:

TO MAINTAIN THE PRESENT CONDITION AS A
BASE AND INCREASE AND STABILIZE THROUGH
IDENTIFIED PROJECTS THE RUNS OF ALL SALMON
SPECIES TO THE PCINT THAT THEY WILL SUPPORT
AN ANNUAL HARVEST OF 10.081 MILLION IN THE
EVEN YEARS AND 9.081 MILLION IN THE ODD
YEARS BY 2000.

GOAL:

TO PURSUE DISCOVERY OF NEW ENHANCE-
MENT OPPORTUNITIES AND THROQUGH THE IMPLE-
MENTATION OF THOSE THAT ARE FOUND TO BE
FEASIBLE INCREASE THE RUNS OF ALL SALMON
SPECIES TO THE POINT THAT THEY WILL SUPPORT
IN THE ANNUAL HARVEST AN ADDITIONAL 1.909
MILLION IN THE EVEN YEARS AND 2 909 MILLION
IN THE ODD YEARS BY 2000.

The supporting goals and objectives are detailed
in the following sections and summarized in Exhibit
DD (page 54). For each species the goals and objec-
tives can be categorized into those applicable 1o the
period 1981-1980, 1981-2000, and those for which
there 1s no specific timetable within the twenty-year

bracket.



PROJECT PRODUCTION SUMMARY

EXHIBIT-DD

PROJECT

SOCKEYE

KASILOF HATCHERY
SEE SECTION 7.3.2.1

120,0C0
160,000

120,000
160,000

TRAIL LAKES HATCHERY
SEE SECTION 7.3.2.2

182,000
243,000

61,000
92,000

12,000
18,000

255,000
353,000

BIG LAKE HATCHERY
SEE SECTION 7.3.2.3

97.000
130,000

53,000
80,000

150,000
210,000

ANCHORAGE HATCHERY
COMPLEX
SEE SECTION 7.3.2.4

133.,00C
200,000

50,000

79,000

183,000
275,000

TUTKA HATCHERY
SEE SECTION 7.3.2.5

342,000

180,000

360,000

200,000

532,000
560,000

EKLUTNA HATCHERY
SEE SECTION 7.3.2.0

205,000
308,000

205,000 |
308,000

ENGLISH BAY LAKES
HATCHERY
SEE SECTION 7.3.2.7

80,000

600,000

100,000

750,000

74,000
92,000

754,000
942,000

PAINT RIVER
SEE SECTION 7.3.2.8

74,000

600,000

400,000

100,000

800,000

600,000

074,000
.8C0,000

SCURVY CREEK
SEE SECTION 7.3.2.9

160,000

240,000

4,000
6,000

164,000
246,000

BIG RIVER LAKES
SEE SECTION 7.3.2.10

33,000
24,000

PTARMIGAN LAKE
SEE SECTION 7.3.2.11

14,000
19,000

CHENIK LAKE
SEE SECTION 7.3.2.12

71,000
95,000

DELIGHT AND DESIRE
LAKES
SEE SECTION 7.3.2.13

96,000
129,000

CRESCENT RIVER
SEE SECTION 7.3.2.14

127,000
170,000

127,000 |
170,000

LARSON LAKE
SEE SECTION 7.3.2.15

48,000
64,000

48,000

64,000

BYERS LAKE
SEE SECTION 7.3.2.186

24,000
32.000

24,000
32,000

SHELL LAKE
SEE SECTION 7.3.2.17

60,000

80,000

60,000
80,000

BEAR LAKE
SEESECTION 7.3.2.18

7.000
10,000

7,000
10,000

FINGER, DELYNDIA,
AND BUTTERFLY LAKES
SEE SECTION 7.3.2.19

8,000
12,000

.00
8,000
12,000

OTHERS-UNSPECIFIED
SEE SECTION 7.3.2.20

37,000

33,000

50,000

50,000

33,800
50,000

33,000
50,000

138,000

200,000

TOTAL HARVEST

RUN

1,063,000

1,735,000

806,000

1,416,000

2,300,000

54

1.256,000

285,000

444,000

4,061,000
5,508,000




6.2.1 Sockeve Salmon

No distinction has been made between the even
and odd year runs of sockeye saimon.
6.2.1.1 Goals Scheduled for 1981-1990
GOAL:

TO INCREASE THE NATURAL STOCKS OF
SOCKEYE SALMON TO A LEVEL THAT WOULD AL-
LOW A HARVEST FROM NATURAL STOCKS OF
1.700 MILLION ANNUALLY.

OBJECTIVE: The specific steps to be taken to a-
chieve this level of harvest from the
natural stocks come under the head-
ings of research and management and
are discussed in sections 6.3 and 8.4,

GOAL:

TO PRODUCE THRQUGH SUPPLEMENTAL PRO-
DUCTION TECHNIQUES AN ADDITIONAL 0.567
MILLION RETURNING SOCKEYE SALMON OF WHICH
0.420 MILLION WOULD BE AVAILABLE FOR
HARVEST ANNUALLY BY 1980.

OBJECTIVE: To have 0.160 million returning sock-
eye salmon annually produceri through
the Kasilof Hatchery by 1880.

OBJECTIVE: To have 0.243 million returning sock-
eye salmon annually produced by the
Trail Lakes Hatchery by 1980.

OBJECTIVE: To have 0.130 million returning sock-
eye salmon annually produced by the
Big Lake Hatchery by 1980.

OBJECTIVE: To have 0.034 million returning sock-
eye salmon annually produced in the
Paint River by 1980.

6.2.1.2 Goals Scheduled for 1891-2000

GOAL:

TO INCREASE THE NATURAL STOCKS OF
SOCKEYE SALMON TO A LEVEL THAT WOULD
ALLOW A HARVEST FROM NATURAL STOCKS OF
2.1700 MILLION FISH ANNUALLY.

OBJECTIVE: The specific steps to be taken to a-
chieve this level of harvest from natural
stocks come under the headings of re-
search and managemeni and are dis-
cussed in sections 6.3 and 6.4.

GOAL:

TO PRODUCE THROUGH SUPPLEMENTAL PRO-
DUCTION TECHNIQUES AN ADDITIONAL 0.016
MILLION RETURNING SOCKEYE SALMON OF WHICH
0.016 MILLION WOULD BE AVAILABLE FOR HAR-
VEST BY 2000.

OBJECTIVE: To have 0.016 million additional return-
ing sockeye salmon annuaily produced
in the Paint River by 2000.

6.2.1.3 Unscheduled Goals {1981-2000)

GOAL:

TO PRODUCE THROUGH SUPPLEMENTAL PRO-
DUCTION TECHNIQUES OR COMBINATIONS OF
TECHNIQUES AN ADDITIONAL 0.833 MILLION RE-
TURNING SOCKEYE SALMON OF WHICH 0.627
MILLION WOULD BE AVAILABLE FOR HARVEST BY
2000.

OBJECTIVE: To produce through natural lake en-
hancement of Big River Lakes an addi-
tional 0.044 million returning sockeye
salmon annually by 2000.

OBJECTIVE: To produce through natural lake en-

hancement of Piarmigan Lake an addi-
tional 0.019 million returning sockeye
salmon annually by 2000.

OBJECTIVE: To produce through natural iake en-
hancement and fertilization of Chenik
Lake an additional 0.095 million return-
ing sockeye salmon annually by 2000.

OBJECTIVE: To produce through natural lake en-
hancement and fertilization of the Paint
River system an additional G.050 million
returning sockeve salmon annually by
2000.

OBJECTIVE: To produce through natural lake en-
hancement and fertilization of Delight
and Desire Lakes an additional 0.129
miliion returning socksye salmon by
2000.

OBJECTIVE: To produce through fertilization of Cres-
cent Lake an additional 0.170 million re-
turning sockeye salmon by 2000.

OBJECTIVE: To produce through fertilization of Lar-
son Lake an additional 0.064 million
returning sockeye salmon annually by
2000.

OBJECTIVE: To produce through fertilization of Byers
Lake an additional 0.032 million return-
ing sockeye salmon annually by 2000.

OBJECTIVE: To produce through fertilization of Shell
Lake an additional 0.080 million return-
ing sockeye salmon annuaily by 2000.

OBJECTIVE: To produce through the English Bay
Lakes Hatchery an additional 0.100 mil-
ion returning sockeye salmon by 2000.

OBJECTIVE: To produce through miscellaneous re-
habilitation and enhancement projects
such as stream clearance and rechannsal-
ization a total of an additional 0.050
million returning sockeye salmon by
2000.

6.2.2 Pink Salmon

in keeping with the character of pink saimon runs
in Cook Inlet a distinction has been made betwesn the
even year and odd year runs,
6.2.2.17 Goals Scheduled for 1281-1980
GOAL:

TO INCREASE THE NATURAL STOCKS QF PINK
SALMON TO A LEVEL THAT WOULD ALLOW A HAR-
VEST FROM NATURAL STOCKS CF 2.000 MILLION
IN THE EVEN YEARS AND 1.200 MILLION IN THE
ODD YEARS.

OBJECTIVE: The specific steps to be taken to a-
chieve this level of harvest from the
natural stocks come under the head-
ings of research and management and
are discussed in sections 6.3 and 6.4.

GoAL:

TO PRODUCE THROUGH SUPPLEMENTAL PRO-
DUCTION TECHNIQUES AN ADDITIONAL 1.700
MILLION RETURNING PINK SALMON OF WHICH
1.292 MILLICN WOULD BE AVAILABLE FOR HAR-
VEST BY 1880.

OBJECTIVE: To have 0.560 million returning pink
salmon annually produced through the
Tutka Hatchery by 18380.



ORJECTIVE: To have 0.800 million returning pink
salmon annually produced in the Paint
River system by 18590,

To have 0.240 million returning pink
salmon  annually produced in Scurvy
Cresk by 1880,

8.2.2.2 Gosls Scheduled for 1981-2000

GOAL:

TO CONVERT SOME OF THE CAPACITY OF THE
TUTKA HATCHERY PREVIOUSLY USED FOR PINK
SALMON TO THE PRODUCTION OF CHUM SALMON,
OBJIECTIVE: To reduce the production of pink salmon

at the Tutka Hatchery by 0.200 million
annually by 2000. (There will be a cor-
responding increase in chum salmon.)
6.2.2.3 Unscheduled Goals (1981-2000)
GOAL:

TO PRODUCE THAOUGH SUPPLEMENTAL PRO-
DUCTION TECHNIQUES OR COMBINATIONS OF
TECHNIQUES AN ADDITIONAL 0.800 MILLION RE-
TURNING PINK SALMON OF WHICH 0.633 MILLION
WOULD BE AVAILABLE FOR HAHVEST BY 2068
OBJECTIVE:

GRJIECTIVE:

saimon produced annually ‘ihmugh the
English Bay Lakes Hatchery.

To produce through miscellaneocus re-
nabilitation and enhancement proiecis
such as stream clearance and rechannel-
ization a total of an additional 0.050
mitlion returning pink saimon by 2000.

OUBJECTIVE:

6.2.3 Chum Salmon

Mo distinction has been made between the sven
and odd year runs of chum salmon.
§.2.3.1 Goals Scheduled for 1981-1890
GOAL:

TO INCREASE THE NaTURAL STOCKS OF CHUM
SALMON TO A LEVEL THAT WOULD ALLOW A HAR
VEST FROM NATURAL STOCKS OF 0.700 MILLION
ANNUALLY.
CBJIECTIVE: The speciic steps to be taken 1o
achieve this level of harvest from the
natural stocks come under the headings
of research and management and are
discussed in sections 8.3 and 8.4.
GOAL:

TO PRODUCE THROUGH SUPPLEMENTAL
PRODUCTION TECHNIQUES AN ADDITIONAL 0.347
MILLION RETURNING CHUM SALMON OF WHICH

0.151 MILLION WOULD BE AVAILABLE FOR HAR-
VEST BY 1980,
OBJECTIVE: To have 0.040 miilion returning chum

salmon dmu&izy g}f@du
Tutka Hatchery by 1990,
To have 0.126 million returning chum
salmon annually produced in the Paint
River system by 1880,

2d through the

OBJECTIVE:

OBJECTIVE: To have 0.006 million returning chum
saimon  ar  ally produced in Scurvy
Creek by 1950,

OBJECTIVE: To have 0.175 million returning chum

&@imw annually produced through the
%? tna Hatchery by 1980,
cheduled for 1991-2000

GOAL:

TO INCREASE THE NATURAL STOCKS OF CHUM
SALMON TO & LEVEL THAT WOULD ALLOW A HAR-
VEST FROM NATURAL STOCKS OF 1.000 MILLION
ANNUALLY.

OBJECTIVE: The specific sieps that would be taken
to achieve this level of barvest from
natural stocks come under the headings
of research and management and are
discussed in sections 8.3 and §.4.

GOAL:

TO PRODUCE THROUGH SUPPLEMENTAL PRO-
DUCTION TECHNIQUES AN ADDITIONAL 0.634 MiL-
LION RETURNING CHUM SALMON OF WHICH 0.555
MILLION WOULD BE AVAILABLE FOR HARVEST BY
2000.

OBJECTIVE: To have 0.160 million additional return-
ing chum saimon producad through the
Tutka Hatchery by 2000.

OBJECTIVE: To have 0.474 million additional return-
ing chum sailmon produced in ~he Paint
River system by 2000.

6.2.3.3 Unscheduled Goals {1881-2000)

GOAL:

TO PRODUCE THROUGH SUPPLEMENTAL PRO-
DUCTION TECHNIQUES OR COMBINATIONS OF
TECHNIQUES AN ADDITIONAL 0.275 MILLION RE-
TURNING CHUM SALMON OF WHICH 0.138 MIL-

LION WOQOULD BE AVAILABLE FOR HARVEST BY

2000.

OBJECTIVE: To produce through the Eklutna Hatch-
ery an additional 0.133 miilion returning
chum salmon annually by 2000.

OBJECTIVE: To produce through the English Bay
Lakes Hatchery an additional 5.082 mil-
lion returning chum saimon annually by
20040,

OBJECTIVE: To produce through miscellanecus reha-

bilitation and enhancement projects
such as stream clearance and rechannel-
ization a total of an additional 0.050
million returning chum salmon by 2000,
6.2.4 Coho Salmon
Mo distinction has been made between the even
and odd year runs of cohoe salmon.
8.2.4.7 Uoals Scheduled for 1981-199¢
GOAL:
TO INCREASE THE NATURAL STOCKS OF CGHG
SALMON TO A LEVEL THAT WOULD ALLOW A H
VEST FROM NATURAL STOCKS OF §.300 MILLIO

ANNUALLY.

OBJECTIVE: The specific steps to be taken to a-
chieve this level of harvest from the
natural stocks come under the headina:
of research and management and are
discussed in sections §.3 and 6.4,

GOLL:

TC PRODUCE THROUGH SUPPLEMENTAL PRO-
UCTION TECHNIQUES AN ADDITIONAL 0.372
%%Lhz'{}?\é RETURNING COHO SALMON OF WHICH
0.247 MILLION WOULD BE AVAILABLE FOR HAR-
VEST BY 1880.
OBJECTIVE: To have 0.082 million returning coho
salmon annually produced through the
Trail Lakes Hatchery by 1890.



OBJECTIVE: To have 0.080 million returning coho
salmon annually produced through the
Big Laks Hatchery by 1880,

OBJECTIVE: To have 0.200 million returning coho
saimon annually produced through the
Anchorage complex of hatcheries by
1590.

6.2.4.2 Gosls Scheduled for 1981-2000

GOAL:

TO INCREASE THE NATURAL STOCKS OF COHO
SALMON TO A LEVEL THAT WOULD ALLOW A HAR-
VEST FROM NATURAL STOULKS OF 0.400 MILLION
ANNUALLY,

OBJECTIVE: The specific steps to be taken io a-
chieve this level of harvest from naturat
stocks come under the headings of
research and management and are dis-
cussed in sections 6.3 and 6.4,

6.2.4.3 Unscheduled Goals (1981-2000)

GOAL:

TO PRODUCE THROUGH SUPPLEMENTAL PRO-
DUCTION TECHNIQUES OR COMBINATIONS OF
TECHNIQUES AN ADDITIONAL 0.072 MILLION RE-
TURNING COHO SALMON OF WHICH 0.048
MILLION WQULD BE AVAILABLE FOR HARVEST BY
2000,

OBJECTIVE: To produce through fertilization of Bear
Lake an additional 5.010 million return-
ing coho saimon annually by 2000.

OBJECTIVE: To produce through fertilization of
Fingear, Delyndia, and Butterfly Lakes an
a»dditional 0.012 million returning coho
salmon annuaily by 2000.

OBJECTIVE: To producs through miscellaneous reha-
bilitation and enhancement projects
such as stream clearance and rechannel-
ization a total of an additional 0.050
million returning coho salmon annually
by 2000.

5.2.5 King Salmon

Mo distinction has been made hetween the even
and odd vear runs of king salmon.
8.2.5.1 Gosals Scheduled for 1981-1880
GOAL:

TO INCREASE THE NATURAL STOCKS OF KING
SALMON TO A LEVEL THAT WOULD ALLOW A HAR-
VEST FROM NATURAL STOCKS OF 0.020 MILLION
ANNUALLY.

OBJECTIVE: The specific steps 1o be tsken 1o a-
chieve this level of harvest from tne
natural stocks come under the head-
ings of research and management and
are discussed in sections 8.3 and £.4.

GOal:

TO PRODUCE "HROUGH SUPPLEMENTAL PRO-
DUCTION TECHNIQUES AN ADDITIONAL 0.093
MILLION RETURNING KING SALMON OF WHICH
0.0682 MILLION wWQOULD BE AVAILABLE FOR HAR-
VEST ANNUALLY BY 18806,

OBJECTIVE: To have 0.018 miilion returning king
salmon annually produced through ths
Trail Lakes Hatchery by 1880.

DRJIECTIVE: To have 0.0G75 million returning king

salmon annually produced through the
Anchorage compiex of hatcheries by
1980,

§.2.5.2 Goals Scheduled for 1991-2000

GOAL:

TO INCREASE THE NATURAL STOCKS OF KING
SALMON TO A LEVEL THAT WOULD ALLOW HAR-
VESTS FROM THE NATURAL STOCKS OF 0.030
MHLLION ANNUALLY.

OBJECTIVE: The specific steps to bes taken to a-
chisve this level of harvest from the
natural stock come under the headings
of research and management and are
discussed in sections 6.3 and 6.4,

6.3 RESEARCH/DATA-GATHERING
GOALS AND OBJECTIVES

The expression of goals and objectives in this
section will of necassity be less concrete than those
which have preceded them because they relate to
concepts rather to numbers of fish.

GOAL:

TO INCREASE THE DATA BASE RELATING TO
HABITAT CHARACTERISTICS THROUGHOUT THE
COOK INLET DRAIMAGE AREA.

OBJECTIVE: To initiate a comprehensive program of
habitat location surveys throughout the
drainage area.

OBJECTIVE: To initiate a comprehensive program of
habitat productivity surveys throughout
the drainage area.

GODAL:

TO IDENTIFY THL SPATIAL AND TEMPORAL
DISTRIBUTION OF SALMON STOCKS IN COOK INLET
TO FACILITATE EFFICIENT HARVEST AND TO IDEN-
TIFY AND ATTAIN ESCAPEMENT GOALS.
OBJECTIVE: To develop identification of more of the

stocks that are major components of the
salmon fishery.

OBJECTIVE: To refine and expand the technigue of
in-season test fishing.

OBJECTIVE: To make greater use of mark and recap-
ture studies to define migratory routes
within the inlet.

OBJECTIVE: To make greater use of mark and recap-
ture studies to identify the timing of
runs within the Iniet.

GOAL:

TO IMPROVE THE PREDICTIVE CAPACITY CON-
CERNING FUTURE RUN STRENGTHS. ‘
OBJECTIVE: To increase the amount of data available

to define suitable speawning habitat and
evaluate the productivity of the habitatl.

OBJECTIVE: To increase the amount of pre-emergent
fry sampling and diversify it to include
all species of salmon.

OBJECTIVE: To increase the amount of smolt enu-
meration which is done.

OBJECTIVE: To increase the analysis of the available
freshwater rearing habitat.

QBJECTIVE: To increase the research into the estuar
ing and marine survival criteria for
wveniie salmon.

GOAL:

TO INCREASE THE KNOWLEDGE OF LAKE FERTI



LIZATION AS 1T MAY APPLY TO SOUTHCENTRAL

ALASKA.

OBJECTIVE: To conduct thorough analyses of fertili-
zation projects which are carried to
recognize patterns of positive or nega-
tive characteristics.

GOAL:

TO CONTINUE EFFORTS TO INCREASE THE EFFE-

CACY OF HATCHERY FACILITIES,

OBJECTIVE: To continue to explore possible solu-
tions to disease problems such as that
posed by the IHN virus.

OBRJECTIVE: To continue to examing requisite water
guality criteria.

OBJECTIVE: To continue to study the benefits asso-
ciated with various release timings and
stages.

OBJECTIVE: To continue to develop better genetic
guidelines associated with various
stocks of salmon.

6.4 POLICY/MANAGEMENTY
GOALS AND OBJECTIVES

Some of the goals and objectives outlined here
are bevond the authority of the CIRPT, but they do
represent the atmosphere in which the CIRPT wishes
the Plan to be accepted and function.

GOAL:
TO BROADEN THE MANAGEMENT OF THE
SALMON RESOURCE IN COOK IMLET TO INCLUDE
MANAGEMENT FOR ALL FIVE SPECIES OF SALMON.
OBJECTIVE: To secure sufficient staff and project
budgeting to build the information base
that would make management of sev-
eral species possibie.

GOAL:

TO INCREASE AWARENESS OF THE NEED FOR
HABITAT PROTECTIONM.

OBJECTIVE: To wiaely disseminate knowledge about
the locations and sensitivities of salmon
habitat.

OBJIECTIVE: To review all major projecis not directly
related to salmon for the purposes of
determining their potsntial for habitat
destruction.

GOAL:

TO IMPROVE COORDINATION BETWEEN THE
MANAGEMENT OF THE RESQURCE AND THE EN-
FORCEMENT OF REGULATIONS PERTAINING TCO THE
RESOURCE.

OBJECTIVE: To support instaliation of permanent
markers at the boundaries of closed-
water areas.

OBRJECTIVE: To support enforcement staffing levels
that will allow increases in user con-
tacts.

OBJECTIVE: To support research that will heip to
prevent violatiens by idernifying key
problem areas.

ORBJIECTIVE: To support the acquisition of equipment
that will maximize enforcement mobility.

GOAL:

TO ESTABLISH AN ACTIVE AND SIGNIFICANT
ROLE FOR THE CIRPT IN THE PLANNING AND IMPLE-
MENTATION OF SALMON ENHANCEMENT EFFORTS
IN COOK INLET.

OBJECTIVE: To have the CIRPT review all salmon
enhancement prejects planned for Cook
Iniet.

OBJECTIVE: To have the CIRPT review and comment
on all major projects which ars not
directly reiated to salmon snhancement
for their potential to impede the pro-
gress of the work nlanned for enhance-
ment.

GOAL:

TO ASSURE THE CONTINUED USEFULNESS 1D
TIMELINESS OF THE PLAN.

OBJECTIVE: To review maior plan components in the
light of any major changes in the base
condition as described in the Plan.

OBJECTIVE: To conduct a formal review znd adjust-
ment of the Plan's components in
1985, 1990, 1985, and 200C0.
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7.1 INTRODUCTION

In the preceding chapters there has been analysis
of current conditions in the Cook inlet salmon fishery
{Chapters 2 and 3} and projections of the changes
which may take place in tie next twenty years
{Chapters 4 and 5). Chapter 6 attached names and
numbers to several projects which were sufficiently
identified at this time to do so.

The organization of this chapter is based on the
major strategies which will govern salmon enhance-
ment in Cook Inlet in the next twenty years. Within
the discussion of each strategy will be the identifica-
tion of those projecis which are tangible manifesta-
tions of the strategy. As has been the case
throughout the Plan, a selection of the information
that is presented has been made. The Plan does not
contain ali possible strategies or tactics, but rather
those which are considered as having a practical
application in Cook inlet.

The strategies referred to are those general siate-
ments of priorities and mission that guide the specific
actions of the agencies and associations working
toward the enhancement of the salmon resource. The
tactics are thooe specific actions which are ususlly
emploved to address a particular situation in @ manner
that furthers the overall strategy.

in the presentation of each project there is a de-
scription of the major participants in the completion of
the project. Wherever possibie the species involved,
the work to be done, and the schedule for completion
are also identified.

The projects which are still in the formative
stages wiil, of necessity, be discussad in somewhat
less detail. The process of deisiling them and gquanti-
fying them will be one of the tasks to be undertaken
during the twenty vyears of the Plan. The projects
listed in this chapter are recognized and approved as
strategically desirable. It should be emphasized that
technical review and approval must still occcur before
these projects can be implemented. Should an unfa-
vorable technical review prevent a project from
implementation, alternative projects will have 1o be
found. it is not expected that thers will be a large
number of new strategies or tactics between now and
2000, but new opportunities for appiication of these
concepts and technigues should be numerous.

Exhibit EE presents a simplified schematic layout
of the relationships between the major strategies, the
tactics related to each of them, and the proiects
which arise from their implementation. Because e

salmon fishery 18 an ongoing process with « iong his-
torical background, no clear starting place for this
discussion logically presents itself. Therefore, for dis-
cussion purposes we will suggest that consideration
of the progess begin with the research and evaluation
strategy @ it i1s through this strategy that a under-
standing of the resource begins.

To implemznt the rssearch and evaluation stra-
teqy there is a choice of several tactics {2 ). These tac
tics may be used singly or in combination, whichevel
is most appropriate for the problem that is being
addressed.

The implementation of these tactics may lead 1o
ong of two possible results. It may point out that
additional research projects are necessary @ or it
mavy vield information that is directly appiicable to on:
or more of the four other major sirategies (4)

Each of the other four sirategies has ’stsfgwn set
of tactics that have been identified as useiul ().

The application of all tactics occurs through spe-
cific projects which ara proposed and carried out @

With the completion of each project there may bs
a coniribution to the enhancement of the salmon
resource @ and new data to be fed into the research
and evaluation strategy @v. Thus the cycle begins
again.

As was indicated earlier there 1s activity in all
phases of the cycle at the same time when all the er-
hancement efforts that are being put forth ars
considered. In practice there are additional cross-
relationships not shewn in Exhibit EE between th:
major strategies. That activity and those cross-
refationships will be identified in more detail in the
subsequent narrative sections of this chapter.

7.2 RESEARCH AND

EVALUATION STRATEGY
7.2.1 Strategy and Tactics

The research and evaluation strategy is to provide
affective tools for resource management. it is, there-
fore, indirect and supportive as compared with strate-
gies such as harvest management. It is, of necessity,
a long-term strategy that demands a dedication of
funding and staff and a consistency of approach to
derive useful results. Those resulis may lead to addi-
tional required research or may be directly applied in
some other stralegy. The principal tactics employed
under this strategy are:

o field surveys

@ computer modeling
data gathering

data .2 ssis
qualitative sampling
fish enumeration

&

@ % 9
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7.2.2 Projects

There are several identified projects which have
10 do with research, data-gathering and, ultimately,
management,
7.2.2.1 Spawning Ground Survey

This project wou'ld deal with only Upper Cook
inlet and would be carried out norimarily by the re-
search arm of the Commercial Fish Division. The
thrust of the project is to verily and expiore the ramifi-
cations of sonar escapement counts wheare they exist
and develop comparable monitoring where it would be
useful and is noi now in place. Three specific ele-
ments have now been defined within this general pro-
iect. First, because of problems with migration
outside the sonar countar verdication of the counts on
the Keasilef Hiver is necessary. Second, there should
be a program to assess the distribution of spawners in
the Kenat, Kasilof and Susitna River systems. Finally,
it would be useful to develop an historical perspective
on previous escapements in the Susitna system whare
sonar has only been in operation for two years,
7.2.2.2 Upper Cook inlet Run Modsling

There are serious time constraints on the data
acquisition/management decision process which g
central to the effective management of the Upper
Cook inlet fisheries. The continued development and
refinement of a computer simulation model for the
Upper Cook Iniet salmon stocks would be of marked
assistance in data compilation and analysis.

The tvpes of data to be processed include catch,
excapement, off-shore test fishing results, and in-
district test fishing resulis. A management system has
been developed 1o make possible in-season data
analysis. The simulation itechnigues will allow the
managers to evaluate varigiions in run timing, stock
abundance, and harvest management tactics so that
there can be gppropriate applications of fishing times
and area schedules.
7.2.2.3 Evsluation of Matchery Stocked

Frv Survival - Kenal Lake

Whhen funded, this high priority project will assess
the freshwater survival of sockeye, king, and coho
salmon fry released from the Trail Lakes Hatchery into
Kenai Lake and its tributaries. The work will involve
astimating the number of smolts resulting from the re-
lease of sockeve fry and king and coho fingerlings.
additionally there will be identification of the coniri-
nution of Trail lakes Hatchery saimon fry to the total
smolt outmigration from Kenai Lake and the opumum
time, location and developmental stage for fry/finger-
ing release.

ey

7.2.2.4 Hidden Lake Assessment

Thus ongoing F.R.E.D. project is directad at
aathering the requisite information to plan, impisment
and avaluate efforts to enhance the Hidden Lake sock-
sye salmon run fo an optimum level commensurate
with it hagh productivity and potenual reanng capa-
oy, Derailed informeation will be gathered on the
significant characteristics of the adult run into Hidden
ceke and the outmgrating smolt. A: the same ume
data will be gathered to develop a limnological profiie
t the Lake 1o determune lake productity and opiv
wum tirming for fry release into the Lake.
7.2.2.5 Quarz Creek Broodstock Evaluation
The object of this funded and ongoing F.RED

project is to provide a broodstock source for the Trail
Lakes Hatchery and to assess the rearing potential
and survival of salmon frv to smolt in the Quartz
Creek system. Adult escapement 1o and smoit outmi-
gration from the Quartz Creek system will be evalus-
ted with particular reference to wild stocks of
sockeye, king and coho salmon. Similar outmigration
data will be collected for hatchery stocked sockeve,
king and coho salmon in the Quartz Creek system.
Finally there will be an evaluation of the gscapemeant
levels, rearing capability, and other biological, chemi-
cal and physical data on the Quartz Creek system to
determineg a management program for this system.
7.2.2.6 Kasilof Hatchery Evaluation

The aim of this funded and ongoing F.R.E.D. pro-
ject is 1o assess the freshwater survival of socksaye
salmon released from the Kasilof Haichery into Tustu-
mena Lake. A related goal from a separate project is
to determine the sockeye salmon rearing capacity of
Tustumena Lake based on data coliected through this
project and through a cooperative study w'th the U.S.
Fish and Wildlite Service. The project will determine
adult escapements in selected inlet sifeams of Tustu-
mena Lake. The spring-te-fall survival of both wild and
hatchery sockeve salmon fry rearing in Tustumens
Lake will be determined as will the fry-to-smolit survi-
val of sockeye salmon migrating from the Lake. Finally
there will also be the coliection of limnological data 1o
assess the productive potential of the Lake.
7.2.2.7 Crooked Creek King Salmon Enhancement

The gosl of this F.R.E.D. project is 1¢ enhance the
run of king salmon to Crooked Creek and 1o maintain
a viable broodstock source at this site. A related goa!
is 1o assess the survival of hatchery released king
salmon smolts to adult stage.

It will be necessary to assess fingerling and/or
smolt su.vival of hatchery released king salmon o
adult stage and to determine adull escapement, age
composition, length and weight of returning king
saimon. There will be an astimate of commercial, sub-
sistence and sport utilization of hatchery releassd king
saimon. Finally, there will be determination of opti-
mum size, number and time of release for hatchery
reared king salmon in order 10 manage the program
with biclogical and economic efficiency.

7.2.2.8 Homer Area Salmon Smaolt Stocking Program

The major goal of this FR.ED. project is the
enhancement of the sport and subsistence fisheries in
the Kachemak Bay area in future vears to ascommo-
date the greatly increased fishing pressure. This
includes cooperation with the Sport Fish Division in
providing an additional harvast of 15.000 coho sal-
mon to satisty 30,000 man-days of effort

Coho smolt stocking programs were initiated
several years ago in the Kachemak Bay arsa in an ef-
fort to promote the sport and subsistence fisheries.
Sites utilized thus tar include Fritz Creek, Homer Spo
and Belugs Lake. Tasks involved with this project
nciude: {11 smolt transport and rele , f
Fritz {’Za'@e%:; {2) release

site reconnais

paration; {3) Fritz Cresk release; (4} public miormation
on mieas? and potential returmns; and valuation of

-
T.2.2.8 "i"m‘ém Hetchery Evaluation

The uwitimale goa of thus onooing




F.R.ED. project’'s tasks in combination is the
increased survival and quality of Tutka Hatchery pro-
duced pink and chum salmon {ry with the subsequent
increase in the hatchery contribution to the Tutka Bay
system adult saimon returns.

This project includes several component tasks
which whean conducted will combine to evaluate pro-
duction at the Tutka Lagoon Hatchery. Individual
tasks include: 1) evaluation of short-term rearing of
pink and chum salmon fry with special emphasis on
monitoring plankton population levels to determine
optimum timing of release; (2) Tutka Creek wild pink
and chum salmon fry evaluation performed 1o provide
comparisons to haichery fry guality; to provide for
wild fry marking ard re'ease for comparisons of aduit
guality and ultumate ocean survival rates; 1o maintain
an annual comparative index relating to levels of
natural production within Tutka Creek; {3} adult sal-
mon return evaluation program is designed to deter-
mine the number of marked salmon present in the
return to ultimately estimate ocean survival rates as
well as hatchery contribution to the total Tutka Bay
salmon run. This progre n alse provides for ultimate
comparison of various hatchery treatment release
groups as well as natural stocks; {4) Tutka Lagoon
predator control sto conducted to continue 10 col-
fect baseline data o1 Jolly Varden and herring preda-
tion of wild and hatchery pink and chum salmon fry
within the Tutka Creek and Lagoon system. It will
nelp to determine the extent and feasibility of con-
ducting future predator control programs and/or im-
proving on haitchery release methods. Major emphasis
should be placed upon determining the potential levels
of herring predation; and {5} pink and chum salmon
fry food habit study involves the identification and re-
verification of primary food sources within the Tutks
Bay and Lagoon system. This task will also attempt 1o
reconfirm as well as determine additional nursery
aregs utilized by pink and chum fry in Tutka Bay and
Lagoon.

7.2.2.10 Halibut Cove Lagoon
Saltwater Hearing Evaluation

This F.R.E.D. smolt release experimental project
was designed to enhance the king salmon sportfishery
in the Kachemak 3ay area. It involves the ongoing
xing salmon smclt stocking program at Halibut Cove
Lagoon which was originally started in 1974. Approx-
imately 100,000-200,000 king salmon smoits at 20-
30 per pound size were transported to the facility by
parge and tanker truck where they were short-term
reared and imprinted for 3 2-3 week period and subse-
quently releasad on-site.

The program attempts to evaluate the relative
success of releasing king salmon smolts 1o provide a
sportfishery n the Kachemak Bay area by providing an
adcitional harvest of 2,000 king salmon to satisfy
10,000 man days of effort.

This project, which was active in 1981 but is not
scheduled for 1982, involves the continued evalua-
tion of king salmon smolt releases by adult capture
and sampling for coded wire tags (CWT). Valuable
data on comparative guality of adults as wall as ult-
mate ocean survival rates will be obtained. in
;telell ocontribution 1o the fishery will also be deter-

; i ia involved with this project include:

{1} screening adult king salmon returns in Kachemak
Bay area; {2) sample adults for age, waight and length
and CWT,; (3) lab analysis of CWT, {4} deta reduction
and analysis.
7.2.2.11 Evaluation of Responses to Sockeye Fry
Stocking in a Lake with Naturaily
Reproducing Scocksye Stocks -
Tustumena Lake
This two-part research project involves the Com-

mercial Fish and F.R.E.D. Divisions of ADF&G in
Soidotna and the Fishery Resources Program of the
.S, Fish and Wildlife Service in Kenai.

Part one of the project is to determine the poten-
tial of oxviewacycline (OTC) marking and recovery
analysis as a technigue for evaluating sockeve fry
stocking in Tustumena Lake.

Part two involves the use of hydroacoustics to
esumate the spatial and temporal distribution of juve-
nile sockeye sabmon in Tustumena Lake.

The combination of the two parts of the proiect
witt lead 10 the determination of which stocking densi-
and procedures provide the maximal survival of
o fry which can be obtained without detri-
impact to natural stocks.

wna Lake, one of the major sockeye producing
tems n Cook inlet. This proiect was initiated in
1281 with hydroacoustical surveys, and it will be
cngoing through early 18886,

The information obtained from this study should
have wide application in the State of Alaska and will
be particularty useful in future evealuations of major
sockeye producing systems in Cook inlet. Although
Tustumena Lake is currently the only major lake in
Cook inlet receiving substantial stocking of hatchery-
reared sockeye fry, significant expansion of hatchery
sockeye production will occur in e near future. The
techniques developed for evaluatiig stocking respon-
ses in Tustumena Lake and the resuits cbtained from
this investigation should be wvery useful in planning,
coordinating and impiementing an effective stocking
program for sockeye production.
7.2.2.12 Marking Effectiveness on Sockeye Salmon

The National Fisheries Research Center (U.S. Fish
and Wiidlife Service} through its Alasska Field Siation
is assisting the F.R.E.D. Division of ADF&G with a
research project on the effectiveness of fin clipping
and OTC marking of sockeye salmon. The stocks
being examinead originated from Tustumena and Rus-
sian Lakes. The project is expioring the rate of fin
regeneration and the length of time that OTC mark-
ings are effective. The project, which was initiated in
1881, may continue in 1882, The reliability of mark-
g technigues is important 1o many other research
and management sirategies.
7.2.2.13 Deshks River Coho Salmon Study

Since 1980 the Alaska Field Station of the
NMational Fisheries Research Center and the Sport Fish
Division of ADF&G have been involved in radio tag-
ging of coho saimon in the Deshka River. The purpose
of the study was to identify both spawning areas and
travel time of coho salmon using the Deshka River.
The method employed was to tag, release and radio
track migrating adults. Several mainstem spawning
areas werz found in 1880, The project may he con-
tnuad in 1882,



7.2.2.14 Anchor River King Salmon Study

The Sport Fish Division of ADF&G and the Alaska
Field Station of the National Fisheries Research Center
plan 1o undertake a radic tagging study in 1982 to in-
vestigate the behavicr of Fing salmon in the Anchor
Fiver. The tagging, which would occur near the
mouth of the Anchor River, would be designed to
yield information on trave! patterns and timing and to
determine the wvulnerability of king salinon to the
anglers,
7.2.2.15 Sixmile Creek King Salmon and

Coho Salmon Study

During 1980 and 1981 the U.S. Forest Service
undertook a project to determine the run size and be-
havior of adult king and coho salmon returning to
Sixmile Creek. The Alaska Fiald Station of the Na-
tional Fisheries Research Center assisted with this
study in 1980. A wvelocity barrier in the Creek had
already been identified as an impediment to at least
some of the adult salmon. The three major points of
this project were: {1} to determine the size of the king
and coho salmon runs to the Creek, (2) to determine
how many salmon are able to negotiate the velocity
barrier and (3) to determine the portions of the up-
stream habitat which they use for spawning. The
observation of adult salmon above the velocity barrier
indicated that significant numbers of fish make it
through the barrier and make use of the upstream
habitat.
7.2.2.16 HKenai River Spawning and Rearing Study

The / laska Field Station of the National Fisheries
Research Center, under contract with their Division of
Ecological Services, and with assistance from the
Sport Fish and F.R.E.D. Divisions of ADF&G has been
conducting studies on salmon in the Kenai River sys-
tem. The studies cover two broad areas of concern:
{1} the spawning areas, travel timing and patterns of
returning adults, and {2) the identification and defini-
tion of preferred habitat for juvenile salmon. In both
cases the data were sought as a means of identifyirg
impacts on the salmon resource from development
and 1o provide management data for ADF&G bio-
iogists.

Adult king and coho salmon were tagged to deter-
mine their rate of upstream movement and spawning
destination. The project has already identified signifi-
cant differences between the early and late runs of
king salmon in the Kenai River. Early run salmon pre-
ferred wributaries for spawning, while late run fish pre-
terred the Kenai River proper. in addition a clearer
nicture of the characteristics of the preferred habitat
and the extent of habitat usage in the Killey River
system {a Kenai tributary used by early run kings) has
begun to emerge.

The second portion of this work was also going
on in 1878, 1980 and 1881 through studies to de-
termine the habitat requiremenis of juvenis king,
coho and sockeye salmon in the Kenai River. The pro-
iect included data collection for the development of
preference curves for velocity range, depth range,
food and cover. Major rearing areas were identified
through catch-per-unit-of-effort analysis.
7.2.2.17 Genetics of Russian River Sockeye Salmon

Since 1978 the Alaska Field Station of the Na-
tional Figheries Research Center. in cooperation

with the Sport Fish Divisicn of ADF&G, has studied
the genetics of Russian River sockeye salmon. in each
of four years a major genetic difference was found be-
tween early and late run sockeye, thus a potential
exists for future stock separation. This study is being
continued.

7.2.2.18 Susitna River Radio Tapging Study

Under contract to ADF&G (BuHydro}, the Alaska
Fieid Station of the National Fisheries Ressarch Center
has assisted in radio tagging of king, coho and chum
salmon in the Susitna River during 1981. Objectives
of the study were to determine the extent of habitat
utitization by salmon in the upper Susitna near the
proposed hydroselectric facility.
7.2.2.18 Preliminary Site Investigations For Potential

Hatchery, Lake Stocking, and
Mabitat improvemant Sites

The major goal of this project which is not cur-
rently funded is to insure the proper selection of can-
didate F.R.E.D. Division project sites in the lower
Cook inlet area.

It involves the inventory and ultimate identifica-
tion of lower Cook inlet area potential F.R.E.D.
projects. More speci{ zally, an attempt would be made
to prigritize these inventoried areas as potential haich-
ary, lake stocking and rehabilitation, fish ladder or
habitat improvement sites. The following tasks would
be involved: (1) identification of potential sites by
map and aerial photo interpretation; {2) on-site recon-
naissance of selected sitcs; {3) initiate physical and
biclogical monitoring at high priority sites; {4) engi-
neering site reconnaissance of top priority sites.

7.2.3 Summary

The preceding nineteen projects are representa-
tive of the research and evaluation strategy which
seeks to understand the present condition in the con-
text of the major factors that influence it. This effort
to understand is more than purely academic because
it is directed at more ~ffective application of manage-
ment and enhancement practices. This strategy
functions like an umbrella over the other strategies
preceding their application (Section 7.2.2.18},
serving as an integral part of their implementation
(Section 7.2.2.2}, and assessing their effectiveness
(Section 7.2.2.10).

7.3 REMABILITATION/ENHANCEMENT
STRATEGY

7.3.1 Strategy and Tactics

These are strategies designed to replenish
depressed stocks and increase the number of naturally
occuring salmon beyond levels that they would reach
without the intervention of man. in most cases 2 se-
quence of tactics is necessary 1o achieve the end
which is sought. They are procedures applied to the
fish and/or the various habitats in which they are or
could be present. After appropriate consultation with
ADF&G, any one of several associations and agenciss
which are interested in salmon enhancement might
actually carry out the work.

The fcllowing prominent tactics used under this
strategy have been discussed in detail in Section
3.3 2.



& hatchery development
e stream clearance
® fish pass construction
o {gke fertilization
¢ spawning channel construction
¢ water flow control
¢ {gke stocking
@ stream stocking
7.3.2 Projects

While a large number of projects have received
the attention of the CIRPT, the members realize that
still others, perhaps many of them, will emerge as of-
fering some potential during the twenty years of the
Plan. The most fully developed of these rehabilitation
and enhancement projects have been accounted for in
Chapter 5 and identified in Chapter 6. These can be
designated as quantifiable projects (Exhibit FF), but it
should be clearly understood that much examination
of their individual feasibility remains to be done.
7.3.2.1 Kasilof Hatchery

The Kasilof Hatchery functions as a remote incu-
bation facility for sockeye salmon and as an egg take
site for king salmon and steelhead. Selected tribu-
taries of Tustumena Lake are the sources of sockeye
salmon eggs which are taken to the hatchery and
reared to the fed fry stage. The hatchery will be at its
capacity of 20 million eggs in 1981. Most of the fry
are released in Tustumena Lake.

It is a F.R.E.D. facility that will account for
160,000 adult sockeye salmon by 1990. This projec-
tion is based on the assumption that appropria’
levels of funding and staffing will be continued.
7.3.2.2 Trail Lakes Hatchery

Construction of this F.R.E.D. facility began in the
spring of 1981. While three salmon species may be
handled by the hatchery {(sockeye, coho, and king),
sockeye salmon will be the dominant species account-
ing for about 69 percent of the annual production.
The facility located in the eastern portion of the Kenai
Peninsula near Kenai Lake is expected to be at full
capacity by 1982. This would mean the annual pro-
duction of 243,000 adult secckeve salmon, 82,000
adult coho salmon, and 18,000 adult king salmon. It
is anticipated that the facility will function as a central
incubation facility, receiving eggs from as vet undes-
ignated sites and returning fry to as yet undesignated
locations. The assumption is that sufficient funding
will be made available for the hatchery to proceed as
now envisioned.
7.3.2.3 Big Laks Hatchery

F.R.E.D.'s Big lLake Hatchery a short distance
rnorth of the Knik Arm has been operational since
1874. The strategy involved is to rear sockeye and
coho salmon fry and release the sockeye salmon into
Fish Creek, Meadow Creek, Nancy Lake and Wasilla
Lake. The coho salmon fry are released into the Little
Susitna River and other systems in the Matanuska-
Susitna valleys. By 1990 it is expected that produc-
tion from this facility will be about 130,000 aduit
sockeye salmon and 80,000 adult coho salmon.

7.3.2.4 Anchorage Hatchery Complex -
Ft. Richardson and Elmendorf
The F.R.E.D. facility at Fort Richardson is the
major component of this complex. Crooked Cresl is
the present source of king salmon eggs for this faci-
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lity. Coho salmon eqggs are secured in Bear Creek near
Seward, but a new site is being sought. King salmon
releases occur in the Matanuska-Susitna walleys,
Halibut Cove, and Crooked Creek. The coheo salmon
are released in Fritz Creek, Halibut Cove, Seward,
Whittier, and on the Homer Spit and are used in lake
stocking in landlocked situations. Given the appropri-
ate funding and staffing it is projected that this
complex which is undergoing expansion that will be
complete in 1282 could account for the annual pro-
duction of 75,000 adult king salmon and 200,000
aduit coho saimon by 1980.
7.3.2.5 Tutka Hatchery

This F.R.E.D. hatchery on Tutka Lagoon on the
south side of Kachemak Bay has been in operation
since 18975 and has been functioning primarily as a
producer of pink salmon. The location is such that it
lends itself 1o a terminal harvest. Overall production is
expected to increase at this facility, and in the
process there will be a change in emphasis so that by
the year 2000 chum salmon will be approximately 36
percent of the annual production. The broodstock for
this facility comes from Port Dick and Tutka Creek,
and in addition to releases at the hatchery some re-
leases have occurred in the Paint River system. As-
suming funding and staffing support annual produc-
tion is expected to reach 360,000 adult pink saimon
and 200,000 adult chum salmon.
7.3.2.6 Eklutna Hatchery

The Ekiutna Hatchery is now in tie final stages of
permitting and will be a CIAA facility located near the
upper end of the Knik Arm. Construction of the faci-
lity is scheduled to begin in 1781 with production
slated to begin in 1982. This will be the first private
non-profit hatchery in Cook Inlet and will be basically
a chum salmon facility, although there is some pro-
vision for experimentation with the production of
coho salmon. Initial broodstocks will come from
stocks originating in the vicinity of the hatchery. By
2000 annual chum salmon production from this faci-
fity is expected to be 308,000 aduit fish.
7.3.2.7 English Bay Lakes Hatchery

Details of this project have not yet been devel-
oped nor has it been funded, however the site on the
south side of Kachemak Bay did emerge as a good
candidate for a hatchery as a resu:it of the F.RE.D.
site selection process. Three species are contempla-
ted as being feasible for this hatchery, sockeye, pink
and chum salmon. It is a site that would lend itself to
a terminal harvest technigue. Annual production could
account for 100,000 adult sockeye salmon, 750,000
adult pink salmon, and 82,000 aduit chum salmon by
2000.

7.3.2.8 Paint River System

Work has already been undertaken on the Paint
River as a result of cooperative efforts between the
F.R.E.D. Division and CIAA. Both are expected to con-
tinue involvement in the project and will probably be
joined in an increasing fashion by the Commercial Fish
Division in the later stages of the project. Three basic
tactics may be involved in this effort. First, salmon
have already been planted in the system; but a large
falis near the mouth of the river prevents returning
salmon from reaching the upper portions of the river
system. Thus, the secend tactic which may be funded
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in FY 82 is feasibility planning which will examine
construction of a fish pass. Finally, once the fish pass
is complete and the runs have been established, it is
possible that the system will be a suitable candidate
for fertilization. Once established the production of
this system would be sufficiently discrete to be the
subject of a terminal harvest. That production could
number 100,000 adult sockeye, 800,000 adult pink,
and 600,000 adult chum salmon annually.
7.3.2.9 Sourvy Cresk

This is & project in Rocky Bay in which CIAA has
taken the lead in cooperative efforts with the F.R.E.D.
and Commercial Fish Divisions. Work began with the
stocking of pink and chum salmon in 1880. Port Dick
and Rocky River served as sources of broodstocks.
Observation of the system indicated that the presence
of a velocity chute creates a serious impediment o
the upstrearn migration of adult pink salmon. It ap-
pears that some biasting of the ledge that forms the
velooity chute will allow for the creation of a partial
channel diversion with sufficient pools to allow adult
salmon 1o pass upstream. When sufficient runs have
heen established the project wouid lend itself to a ter-
minal harvest. Production is estimatsed at 240,000
adult pink salmon and 6,000 adult chum salmon
annually.
7.3.2.10 Big Hiver Lakes

This project located inland from Redoubt Bay and
the West Forelands is cone that has been undesrtaken
by ClAA. Initial habitat surveys were done in 1380;
and additional, more detailled work, is scheduled for
1881, The site contains six non-glacial lakes one of
which has no apparent potential and four of wiich
already have natural runs of socksye and coho
salmaon. The remaining lake in the system has several
barriers to the migration of adult saimon. One of the
tactics involved would be the clearance of thosse bar-
riers. Certainly an additional tactic would be to plant
Hish in the lake. Further study will reveal whether the
most suitable use of the compiex is rearing, the estab-
ishment of annual runs, the construction of a
hatchery, or some combination of these possibilities,
With the cilearance of the barriers anc the planting of
fish in the lake, it is expected annual production could
be increased by 44,000 aduit sockeye salmon.
7.2.2.171 Prarmigan Lake

This 640 acre lzke just to the east of Kenai Lake
could provide production through the installation of a
fish pass, some stocking and potentially fertilization.
F.R.E.D. Division and the U.3. Forest Service are ¢o-
cperatively involved in this project. After the fish pass
is built, it is expected that it would take four or five
vears of stocking to establish the run of sockeye
salmon which would account for about 19,000 adult
fish annually.
7.3.2.12 Chenik Lake

Chenik Lake is a 282 wcre lake located just west
of Kamishak Bay and is the object ot an as vet unfun-
ded F.R.E.D. Division project invelving several tactics.
The lake has an historic escapement of about 50,000
sockeye salmon. Mowsver it is felt that with channsi
improvement in the area of the rock sills near the
mouth, stocking, and fertilization the system could
annually produce 85,000 adult sockeyes. The system
was stocked with fry from Tustumena Lake in 1978
and 1979,
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T.3.2.13 Delight and Desire Lakes

Although they are physically separate, these two
lakes on the east side of the East Arm of Nuka Bay are
viewed as a single 1,088 acre unit for this project
proposed by the F.R.E.D. Division. Both lakes are can-
didates for fertilization and would provide the oppor-
tunity for terminal harvesis. Production from this
project could reach 128,000 adult sockeye salmon
annually.

The Regional Planning Team has been advised by
the National Park Service that this project would re-
quire actions which would ‘constituie an inappropri-
ate and unacceptable change to National Park Service
lands and waters and are directly contrary to both law
and policy.”” The Team understands this present limi-
tation but will continue to carry the project represent-
ing & potential resource which would be available for
realization shouid law and policy change during the
life of the Plan.
7.2.2.14 Crescent River

The Crescent River and Crescent Lake, a glacial
lake, are located on the norih side of Tuxedni Bay and
are the objects of a project involving both FRED
and Commercial Fish Divisions. The key element of
the project would be fertilization of the 1,858 acre
lake, and pre-fertiiization siudies are already under-
way. The success of this project could mean an addi-
tionat 170,000 aduit sockeye salmon annualiy.

The Regional Planning Team has been advised by
the National Park Service that this project would re-
guire actions which would ‘constitute an inappropri-
ate =r¢d unacceptable change to National Park Service
lands and waters and are directly contrary tc both law
and policy.” The Team understands this present limi-
tation but will continue to carry the project represent-
ing a potential resource which would ba available for
realization should law and policy change during the
life of the Plan.
7.3.2.18 Larson Lake

This 800 acre iake near T. .seina is a candidate
for fertilization as a F.R.E.D. Division project. Pre-
fertilization studies have vyet to be done, but it is
believed that this iactic could produce an additionat
854,000 adult sockeye salmon annually.
7.3.2.16 Byers Lake

This 400 acre lake east of the Chulitna River is a
candidate for fertilization as a F.R.E.D. Division pro-
iect. Pre-fertilization studies have vet to be done, but
the succass of this tactic could produce an additional
32,000 adult sockeye salmon annually.

?.3.2.17 Shell Lake

This 1,000 acre iake between the Skwentna and
Yenina Rivers is a candidate for fertilization as a
F.R.E.D. Division proisct. Pre-fertilization studies have
vet to be done, but it is believed that this tactic could
produce an additional 80,000 adult sockeye salmon
annuaily.
7.3.2.18 Bear Lake

This 445 acre leke just north of Resurreciion Bay
is a candidate for fertilization as a F.R.E.D. Division
project and, in fact, has already had two vears of pre-
fertihzation studies conducted on it. It is expecied
that the employment of this tactic could annually pro-
duce an additional 10,000 adult coho salmon.
7.3.2.19 Finger, Delyndia and Butterfly Lakes

These thres lakes situasted between the Susina



River and Big Lake and totalling approximately 800
acres are candidates for fertilization as a F.R.E.D. Divi-
sion project. Pre-fertilization studies have vyet to be
done, but it is believed that this tactic could produce
an additional 12,000 adult coho salmon annually,
7.3.2.20 Developing Projacts

The level of information about some projects is
such that no project-by-project estimate of potential
salmon production can be made. However, there was
general consensus that some increased production
was possible. Thus, a total of 50,000 each for four
species of salmon were included in the projected
2000 status described in Chapter 5 and attributed to
these projects. it is entirely possible that as some of
these projects become more fully developed refine-
ment of those numbers will be possible. The location
and nature of esach of these projects is shown in Ex-
hibit GG.

These projects include general fisheries develop-
ment work at Packers Lake, Portage Ponds, Sixmile
Creek, and Bull Dog Cove. There are also construction
oriented projects such as fish passes at Leisure Lake
and rearing ponds in Resurrection Bay. The remainder
of these projects involve some form of obstacle clear-
ance to facilitate the passage of salmon in island
Creek, Dogfish Bay Creek, Windy Right Creek, Porcu-
pine Cove, Two Arm Bay, Port Dick {Middle Creek},
Gore Point Lake, Rocky River, and at Anderson Beach
and Nuka island.

The Regional Planning Team has been advised by
the MNational Park Service that the Bull Dog Cove, Por-
cupine Cove, Two Arm Bay and Nuka island projecis
would require actions which would “'constitute an in-
appropriate and unacceptable change to National Park
Service lands and waters and are directly contrary 10
both law and policy.” The Team understands this
present limitation but will continue to carry the pro-
jects representing potential resocurces which wo'ild be
available for realization should law and policy change
during the life of the Plan.

7.3.2.21 Suspected Projects

One step further removed are those projecis
which have not yet received any study and are based
on the most general knowledge of their locale. They
would, however, rank high on the list of investigative
priorities as the Cook Inlet salmon enhancement plan-
ning process moves into Phase ll, the specific addres-
sing of the goals and objectives set cut here. These
projects are located and identified on Exhibit HH.

The Regional Planning Team has been advised by
the National Park Service that the Delight Lake Hatch-
ery, Nuka Bay Hatchery and Strike Creek projects
would require actions which would “'constitute an
inappropriate and unacceptable change to National
Park Service lands and waters and are directly con-
trary to both law and policy.”” The Team understands
this present limitation but will continue to carry the
projects representing potential resources which would
be available for realization should law and policy
change during the life of the Plan.

7.3.3 Summary

These 46 projects represent a broad range of tac-
tics under the general heading of rehabilitation/en-
hancement strategy. More fish will be made available
through hatchery incubauon of eggs (Section

7.3.2.1}, new or additional habitat will be made ac-
cessible to spawning salmon (Section 7.3.2.8) and
production of existing systems can be increased
{Section 7.3.2.13). Each of these efforts will have to
be subjected to the evaluation strategy discussed pre-
vipusly and will provide additional considerations for
the harvest management strategy which will be dis-
cussed in a later section.

7.4 DISTRIBUTION/ACCESS STRATEGY
7.4.1 Strategy and Tactics

There are several ADF&G projects for sport fish
enhancement which involve stocks already accounted
for in other previously discussed projects, and these
additional projects concern themsselves with the distri-
bution of those stocks and harvester access to them.
Therefore, e following projecits deal with new har-
vest opportunities, not additional fish. The tactics
used in this strategy are:

e research locsl conditions
s improve harvest site access
e stock

7.4.2 Projects
7.4.2.1 Little Susitna River
Coho Salmon Enhancement

The object of this project is to provide a harvest
of 10,000 late run coho saimen which will result in
an estimated 20,000 man-days of additional recrea-
tional fishing opportunity.

In additicn o improving the Burma Road access
to luwer portions of the Little Susitna River, it will be
necessary to determine magnitude, distribution and
timing of all segments of the escapement. identifica-
tion of various aduit capture and juvenile release sites
will include study of lakes of the Nancy Lake Recrea-
tion Area, including Nancy Lake. Subseguently, there
will be determination of optimum smolt reiease size.
age, timing and locations, and assessment of the con-
tribution to the recreational fisheries of the Little
Susitna River. Finally, there will be evaluation of the
effect of coho salmon plants on other rearing species,
i.e., king, sockeye, etc. King salmon enhancemsnt
may be practical in this system if it can be demon-
strated that such & program does not conflict with the
primary goal of ceho salmon production (See Section
7.4.2.2).
7.4.2.2 Litte Susitna River

King Salmon Enhancement

The obiect of this project is 1o provide a harvest
of 6,000 king salmon which will result in an esti-
matied 30,000 man-days of additional recreational op-
portunity. The requirements and procedures would be
the same as were outlined in Section 7.4.2.1.

7.4.2.3 Early Russian River
Sockeye Salmon Enhancement

This presently unfunded project would provide an
additional harvest of 20,000 sockeve salmon to satis-
fy 33,000 man-days of effort. It would initiate stu-
dies on the types of sockeye salmon egg incubation
systems or flood bypass systems that would provide
stable fry production from Upper Russian Creel. The
garly run of Russian River sockeve salmaon has been
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splectad by the Trad Lekes broodstiock planning team
as & pitmary broodstock for the hatchery.
7.4.2.4 Witlow Creek
Coho and King Salmon Enhancement
Trus project will provide 2 harvest of 6,000 King

salmon and 8,000 coho salmon which will rasult in an
estimated 42,000 man-days of additional fishing op-
wmuw“ but it is contingent upon development of an

ccess road along the lower ’3{)5‘(93 of Willow Creek
£0 ils ;umi%eﬁ with the Susitna River,

Besides iy ,%\;.Qviﬁg access s:@ the mouth of Willow
Creek by road-boat launch construction, it will be
necassary 10 idﬁ;"xwy various adull and juveniie

release sites. Uptimum SOl and,or fingerling stock-
wé} and release times must be deter-
v there must be evaluation of enhance-
ment goz"ﬁﬂbuzmm& e Wm ow Creek fishery and 1o
fisheries of the Deshka Piver and Alexander Ureek
{downstream Susitna River ibutaries). Finally, there
will be an evaluauen of the effects of king Scﬁﬁﬁ@ﬁ
enhancement on the system’'s coho salmon populs-
tion. Cobo salmon enhancement may be practical in
this system, if i1 can be demonstrated that such a pro-
gram does not confhict with the primary goal of king
salmon egémamef‘ﬂwu,
7425 sw@é reak
ﬁaémw, Enhancement
{ will provide a harvest of 8,000 iate
coho satmon which will result in an estimaied
30 r recreational fishing
{ wnity; and m evaluate harvest and catch distri-
butions at the mouths of downstream Susitna River
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tude, distnbution and timing of all seg-
ments ss,:a;;em a1t nte the system will e de-
termined; and various aduii capture and juvenile re-
tgase sites wail be denufied. Cpumum fry andior
smoit release densities, size, age and timing must be
féa,a rmingy. These studias must include, but not be
ation of lotc and lentic releases, iry-
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finges $Molt relgases and acceieraieg
YETSLS moeil reizases. Finally, there should
DB 858¢ the coninuution of enhanced coho
&N Caswell Creelk fishary and to fisheries
of the lowsr Susitnag River.
7.4.2.6 Resurrection Bay

Coho Salmon bnbancement
This project will provide an addiuonal harvest of
0,000 coho salmon to satisfy 20,000 man-days of

effort. It will involve determination of the optimal
cono saimon fry stocking density for rehabilitated
Bear Lake and the optimal coho salmon smolt release
size and timing for the Seward Lagoon and Resurrec-
tion Bay tributary streams. it wa; require consruction

of a rearing pond sysiz—‘:m i the lower Resurraction
: =¥ Lt no mmmm fry downsiream
ity ,«~~g mc*@;mng the stocked coho
g vction in Bear Lake by am-
ooy c; arti ficial fem, Ea“m methods must be nvest-

Early Kenai River

%ﬁ%{zg Selmon Enhanc @m&m
This project will provide 3
RV &,ng salmon o sausty

efttor, OUptimal King salmon smol
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ing must be determined. Additionally, a trap has been
constructied in the lower Kenai River 10 assess supple-
mental king ssaimon production utilizing tag and
ragovery methods.
7.4.2.8 Knik Arm Tributaries

Coho Salmon Enhancement

This project, which includes Fish, Cottonwood
and Wasilla Creeks, will provide a harvest of 8,000
fate run coho salmon which will result in an estimated
18,000 man-davs of 3éditi0mai fishing and oppor-
unity 1o develop and svaluate various coho salmon
enhancemeant practices.

The magnitude, distribution and tming of all seg-
ments of the escapament into Cottonwood and Wa-
sila Cresks must be determined; and various adult
capture and juvenile release sites identifisd. Optimal
fry and/or smoit release densities, size, age and timing
will be determined. These studies must includs, but
not be limited 10 eva%uaﬁz::m of lotic versus lentic re-
leases, fry-fingerling versus smolt relesses and accsl-
srated versus full-term smoit releases. The conwribu-
ton of enhanced stocks to the recreational fisherias of
the respective systems will be evaluated. There will
oe an evaluation of the effect of coho salmon plants
on other species. Emphasis should be directed toward
interaciions between sockeve salmon and rainbow
trout. Coho oalmon production must not significantly
interfers with 2r mpagct the enhancement of Fish
Creak sockevye salmon.,
7.4.2.2 Late Kenal River

Coho Saimon Enhancement

This project will provide an additiona! harvest of
10, G%’.‘? coho salmon 1o satisfy 20,000 man-days of
ffort. it will require Wdentification of maior concantra-
ion arzas of late run spawning coho salmon for brood
stock development and determination of optimal coho
salmon smolt releass size and wming.

4.3 Summary

This strategy is very ciosely related 10 the pre-
viously discussed rehabilifationvenhancement sira-
tegy, with the added element that it s directed at
snhancing site-specific harvest cpportunitiss, These
ning projscis would contribute to meesnng the sport
fishing pressure and to distnbuting that pressurs
somewhat more widely,

7.5 HARVEST MANAGEMENT STRATEGY
7.5.1 Strategy and Tactics

The principal harvest management siraiegy 8 1o
manage for the preservaton and enhancement of the
wid stocks, and to this end ihe primary 1acuc s to
achieve the proper escapsments in the maior spawn-
N3 8YSI8mMS.

One of the distinguishing characteristics of the
narvest managemseni strefegy is that it is directad at
the uses rather than at the salmon. Sscondly, of ali o
the sirategies i is the only one which is ths
provines of the Department of Fish and Game
%u mMost promunent tactics employved 0 the har-

management sirategy n Cook Intet are:
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imposition of fishing periods
invocation of amergency closures
nvocation of emergency oDemngs
a8capement monilonng
e ynplementation of test fishing
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astablishment of bag limits
astablishrment of user licensing
fimitation of entry into the fishery
imposition of gear specifications
ciosing of open areas

opening of closed areas

® & 8 ® & @

In some forms these tactics may bs applied over a
long period of time as in the case of restricting certain
types of gear to certain fishing districts, or they may
be very specific and immediate as in the case of emer-
gency closures.

There is a very direct relationship between the
harvest management tactics and the extent ¢f specific
knowledge about the salmon stocks which are being
harvested. The greater the knowledge the more pre-
cise the application of these tactics can become.
7.5.2 Projects
7.5.2.1 Escapement Monitoring

This tactic, which is the cornerstone of the har-
vest management strategy, is evidenced in an ongoing
set of projects in the four major sockeye salmon pro
ducing river systems in the Inlet, the Kasilof, Kenai,
Susitna and Crescent rivers. Sonar counters are set up
and manned annually on thess four systems, and it is
assumed that proper escapemants into thase four sys-
fems can be exirapolaied o mean that the lesser
systems are probebly achieving appropriate escape-
ments,
7.5.2.2 In-season Effort and Catch Monitering

This proiect has several diverse slements all de-
sighed 1o improve the managemant ¢f the salmon
fishery in Upper Cook Inlet. The Commercial Fish Divi-
sion would provide in-season estimates of effort and
catch by the set gill netters and the drift gill netters by
means of vehicle surveys on the eastside set nets and
aerial catch estimating surveys of the drift flest
These data can be supplemented through daily con-
tact with processors and weekiy collection of the fish
tickets. This estimating would be refined to the lsvel
of period-by-period estimates on a district-by-district
basis. Clesr in-season marking of the sub-disirict
boundaries on the west side of the Inlet would be 3
necessary correlary to complete the information
gathering.
7.5.2.3 Upper Coolk inlet Central District

Tast Fishing

Large concentrations of sockeye salmon enter the
intet and mill in the lower portion of the district in the
middie part of July. This situation enhances the man-
agement problems which are inherent in the mixed
stock fishery, Exwerience during 1979 showed that
imited test fishing by drift gill netters during closed
periods alowed more sccuraiz monitoring of the
movement of these stocks. In turn, the managers
were better able to set the appropriate fishing times
and areas for attainment of escapemsnt goals.
7.5.2.4 Upper Cocll Inlet Stock Separation

This project also addresses the management
oroblems pused by the mixed stock nature of the sal-
mon fishery in Uppsr Cook Inlet. It is keved to the
ability 1o identify the various sockeye salmon stocks,
1o determine the portion of each stock that is being
harvested, and ultimately to assure that escapement
goals are attained on a stock-by-stock basis.

Sockeve salmon from the commercial catch as

e i 1

well as from the escapement are sampled for scales,
length, and weight. Through a scale recognition pat-
tern the Statewide Scale Lab can identify the stocks
being handled. Under specia!l conditions termed "'criti-
cel’’, this dantification can be expedited; and the
stock identity will be in the hands of the field manager
within fwenty-four hours of the sampling.

This continumg project aids in the regulation of
the fishery, helps to identify the strength of sach of
the component stocks and relates distribution to the
harvest process.
7.5.2.5 (Off shore Test Fishing

This project has been set up 1o provide sarly in-
formation on the sockeye salmon runs and enable the
managers to adjust thelr day-to-day meanagement ac
cordingly. The catches from & vessel fishing a tran
sect betweer Anchor Point and the Red River ars
analyred, and the results are integrated with the
results of the commercial catch and the escapemean:
monitoring 1o create a broad profile of the timing and
run strength of the Uppar Cook inlet sockeye saimon.

7.5.2.6 Humpy Creek Weir

This project would allow more accurate assess-
ment of the escapement to a major spawning stream
in Lower Cook Inlet. The manner in which returning
salmon behave in the vicinity of Humpy Creek neces-
sitates constant monitoring. Movement of fish
upstream seems o begin slowly, builds 1o an ex
tremely rapid migration and then tapers off. It is dur
ing the time that the large numbers of saimon are
moving upstream that a8 more accurate evsluation of
numbers would be beneficiagl. The cntical aspsect in
volves proper timing of fishery opsnings. A wel
would aliow the best possible management of this
specific resource.

7.85.2.7 Kachemak Bay Salmon and Shelifish
Subsistence Catch Maonitoring
This project would monitor the salmon subais-
tence fishery and the increasing shelifish subsister:e
fishery in Kachemak Bay 10 provide dats for future
management daciSions concermning various species of
fish and sheilfish. From the perspective of the sslmon
rescurcs, the primary chiective of the program will be
to monitor the salmon subsistence harvest to deter-
mine the guantity and specigs of incidentally caught
fish. Standard creel census technigues will be estab-
lished to monitor the fishery primarily in the vicinity of
the Homer Spit. Data gathered on harvest and number
of participants will be used 1o assess the adeguacy of
present regulations governing the fisheries and the
need for future regulatory adjustmanis.

7.5.2.8 English Bay-Port Greham Monitoring

This project would monitor tne sarly subsistence
fishery in the villages of Port Graham and English Bay,
and a weir operation on the English Bay Lakes systsm
would insure that adeguats sockeye and coho sairmon
escapements are achieved., The weir portion of this
project would be a b to 10-ysar program. During this
time period, run timing, run characteristics and rela-
tionship of actual weir escapements to aenial survevs
will be datermined for various run strengths. Subse-
guentlv asrial surveys can be uvsed for escapsment
countag and monitoring. The subsistence catch moni-
toring will be an annua! program that will prowvide



accurate and timely subsistence catch data for in-
season management of the salmon resourcs.

7.5.3 Summary

The eight projects just descriped represent ongo-
ing efforts to refine the ability to recognize and
manage effectively the various salmon stocks which
are part of the mixed stock fishery in Cook inlet. This
work must be closely coordinated with the efforts ex-
pended under the other strategies, particularly the
rehabilitation/enhancermnent strategy.

7.6 HABITAT PROTECTION STRATEGY

7.6.71 Strategies and Tactics

: This strategy is apparently the most removed
from dealing directly with the salmon stocks. It in-
volves the systematic and long-term concern for the
preservation of the qualily and guantity of the re-
quired supporting habitat. it is based on the premise
that suitable habitat is an essential long-term compo-
nent of salmon enhancement.

All tactics involved in support of this strategy are

variations of one of the following:

® acquisition of the habitat

¢ categorization of the habitat for purposes
of setting use conditions e.g. wetlands or
critical habitat

¢ inpvocation of a special protective siatus
e.g. refuge

e institution of public awareness programs

® increase regulatory enforcement

¢ Conservation of existing habitat through
projsect review and permitting

® increased monitoring of ongoing develop-
mental activities

At the core of the success of this strategy is a
screening mechanism that detects habitat alterations
or the potential for them, evaluaies the acticn and
suggests the appropriate responss.

7.6.2 Programs

Essentialiy all agencies mentioned throughout the
Plan play some role in habitat protection. The Alaska
Depantment of Environmental Conservation is involved
in pollution control, and the Department of Natural Re-
sources has control over water appropriations. The
U.S. Fish and Wildlife Service, #he U.S5. Forest Ser-
vice and the Nationa! Park Service all have land use
restrictions governing activities on lands over which
they exercise control. In addition, the U.S. Fish and
Wildlife Service, National Marine Fisheries Service,
Environmental Protection Agency, and State resource
agencies are active through cooperative agreement
with the U.S. Army, Corps of Engineers, in its admin-
istration of the Section 404 wetlands and Section 10
navigable waters permitting programs. ClAA is active
in public education concerning the need for habitat
protection and in supporting efforts to secure that
protection.

The most complete prograrmn of haoitat protection
currentdy in effect in the Inlet is under the direction of
the Habitat Division of the Alaska Department of Fish
and Game. The Habitat Division has permit issuing
authority and controls all activities in anadromous

Y

streams. it issues permits for activities on State Game
Refuges, Critical Habitat Areas, and State Game Sanc-
tuaries and monitors activities in streams

The concerns of the Habitat Division fall into five
broad categories: projects review and permitting for
anadromous streams, State Game Hefuges, Critical
Habitat Areas, and State Game Sanctuaries; resource
assessment; coastal management; major energy de-
velopment review including oil and gas, coal, hydro-
electric and petrochemicals; and major land actions
including disposals, trades, easements, and convey-
ances.

Specific activities that are of concern to the Habi-
tat Division and, thersfore, also warrant the consider-
ation and interest of the Regional Planning Team are
widespread and diverse in nature.

Logging operations may result in significant habi-
tat destruction without the proper safeguards, and
such operations are or have recently been in effect in
Tyonek, Rocky Bay and Windy Bay.

Placer mining, which is particularly prevalent on
the west side of the Inlet, may also lead to loss of
salmon habitat.

Strip mining and various forms of gravel extrac-
tion pose considerable threats to salmon habitat. Po-
tential development of the Beluga coal field has been
mentioned in earlier chapters. In addition to Beluga,
coal strip mining is also proposed in the Yentna and
Skwen na drainages.

Dams such as those preposed in Devil Canyon
and on the Eagle River and/or water appropriations
such as those discussed at Ship Cresk and in the
Kenai River should another petrochemical plant be
sited in the area may also have measurable negative
effects on the salmon populations.

The discharge of wastewater into any body of
water may significantly alter its chemisiry to the detri-
ment of local salmon populations.

New tracts are still coming up for lease for oil and
gas development in the Inlet watershed and in the
Inlet itself. This is, at least, a cause for continuing
vigilance, if not concern.

Finally, continuing land disposal guarantees a
continucus change in the status and use of tracts of
land throughout the watershed. The accelerated ex-
ploitation of agricultural, mineral, and timber re-
sources of State, Federal, and privately owned lands
will cause impacts to fishery resourcses within the
drainage. The Cook Inlet Basin will continue to be the
major population center of the State. Continued devel-
opment of lands for urbanization will cause additional
losses of salmon habitat.

7.7 SUMMARY

This listing of projects should certainly not be
considered the definitive listing of all available pro-
iects within the Inlet drainags. it is, howaever, an iden-
tification of those which have come to the fore at this
time. It represenis a broad approach i¢ the salmon
enhancement effort on the part of several key agen-
cies and associations. it is a promising start for a
greater and more focused effort in the next twenty
years.






GLOSSARY
ADF&G - Alaska Department of Fish and Game

cninook salmon - This is a2 synonym for Oncorhynchus
tshawytscha or the king salmon.

chum salmon - This is a synonym for Oncorhynchus
keta or dog salmon.

CIAA - Cook inlet Aguaculture Association
CIRPT - Cook Inlet Regional Planning Team

coho salmon - This is a synonym for Oncorhynchus
kisutch or silver salmon.

development - Development describes all actions
taken to establish a fishery in a location which has
no prior record of supporting a fishery.

dog salmon - This is a synonym for Oncorhynchus
keta or chum salmon.

enhancement - Enhancement describes procedures
applied to a stock already at natural capacity which
are designed to supplement the numbers of harvest-
able fish to a level beyond that which could natur-
ally be produced. This may be accomplished
through employment of artificial or semi-artificial
production systems or the increase of the amount
of productive habitat in the natural environment
through physical or chemical modification.

escapement - Escapement refers to those fish in a
spawning run which "‘escape’’ all fisheries to return
upstream to spawn in either a spawning ground or a
hatchery.

ex-vessel price - This is the per pound price paid to
the commercial fisherman for his catch.

fingerling - This is a designation given to young sal-
mon which have doubled their emergence weight
but have not begun their seaward migration.

F.R.E.D. - Fisheries Rehabilitation, Enhancement and
Development

fry - This is a young salmon which has emerged from
the gravel but has not yet doubled its emergence
weight.

goals - For this plan goals are broad statements of
what the Planning Team hopes 1o see accomplished
within the twenty-year life of the Plan. They are the
identification of specifically jarger numbers of fotal
fish, the delineation of data deficiencies which will
require defined research efforts, and the expres-
sions of overall perspectives on the future of the
salmon resources.

humpy salmon - This a synonym for Oncorhynchus
gorbuscha or pink salmon.

king salmon - This is a synonym for Onceorhynchus
tshawytscha or chinook salmon.

median - When a group of values is arranged in order
from the highest to the lowest, the median is the
middle value. Half of all the values are above it, and
half are below. It is not as influenced by a few very
high or few very low values as the average is.

mixed stock fishery - This expression describes the
harvest of fish in a location and at a time during
which stocks are intermingled.

natural production - Natural production occurs when
fish spawn, hatch, and rear without human
intervention, i.e., in a natural stream or lake envi-
ronment. it should be noted when a previously
manipulated stock reaches the point where it is self-
perpetuating, it becomes natural production.

objectives - For this plan objectives are specific state-
ments of work to be accomplished in relatively
short periods of time. The sum of the successful
completion of each of the objectives will equal at-
tainment of the larger goals.

Oncorhynchus gorbuscha - This is the scientific name
for the chum or dog salmon.

Oncorhynchus keta - This is the scientific name for
the chum or dog salmon.

Oncorhiynchus kisutch - This is the scientific name for
coho or siiver salmon.

Onco.aynchus nerka - This is the scientific name for
the red or sockeye salmon.

Oncorhynchus tshawytscha - This is the scientific
name for the king or chinook salmon.

pink salmon - This is a synonym for Oncorhynchus
gorbuscha or humpy.

red salmon - This is a synonym for Oncorhynchus
nerka or sockeye salmon.

rehabilitation - Rehabilitation describes procedures ap-
plied to a depressed stock which are directed
toward maximizing the naturally occuring salmon
production habitat for the purpose of restoring de-
pressed natural stocks to previously harvestable
levels.

run - Run describes a group of salmon generally dis-
tinguished by species and the time of vear which
they pass through the inlet.

sitver salmon - This is a synonym for Oncorhynchus
kisutch or coho salmon.

smoit - This is a young salmon which has completed
its freshwater rearing period and is migrating down-
stream to an estuarine environment.

sockeye salmon - This is a synonym for Oncorhyn-
chus nerks or red salmon.

L



stock - Stock describes a group of salmon generally
distinguished by a discrete combination of species,
spawning location, and perhaps genetic similarity.

strategy - This is a general statement of priority or
mission that guides more specific actions.

supplemental stocks - Supplemental stocks are those
which are annually introduced to a given system at
any of a number of stages and would not be present
without the active human participation.

user group - This is a group identified by the method
of and/or the reason for the harvest of salmon
{commercial, sport, or subsistence]).

wild stock - This expression describes stocks which
have no history of human intervention {see ""natural
production’).
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PUBLIC PARTICIPATION PROGRAM

SPECIAL NGTE:

The full text of this appendix, which includes all
of the written and oral comments and the responses,
the complete draft distribution list and other material
related to the public participation program, is a part of
the Final Draft Cook Inlet Regional Salmon Enhance-
ment Plan 1987-2000. It is, therefore, a matter of
public record at the Alaska Department of Fish and
Game in Juneau, Alaska; and it was part of the Plan
which received the approva! of the Commissioner of
the Alaska Department of Fish and Game. The text,
which appears below, is a summary of that material
prepared especially for this widely distributed edition
of the Flan.

In late July, 1981, over 260 copies of a Review
Draft were distributed throughout the Cook Inlet wa-
tershed, to appropriate Department offices in Juneau
and to additional agencies and individuals by specific
request. The distribution list included the Board of
Directors of the Cook Inlet Aquaculture Association,
all area offices of the Alaska Department of Fish and
Game, all Fish and Game Advisory Boards, all area
libraries, native associations, municipaiiiies, commer-
cial fishermen’s organizations, sport fishing organiza-
tions and federal agencies.

The availability of the Review Draft and the up-
coming public meetings were advertised widely on
local radio, through feature stories in regional news-
papers, and through both legal and display advertise-
ments in newspapers.

On August 19 and 20 public meetings were held
in Soldotna and Anchorage, respectively. The com-
plete Team membership attended the public meetings
1o receive comments.

Tne comment period was held open until Septem-
ber 15 to receive additional written comments. The
Regional Planning Team met on September 22 to
review all comments and to decide on the appropriate
response to each.

A total of 39 responses to the Review Draft were
received; and of those, 36 either approved the Plan
outright or approved it with modifications that were
acceptable to the Regional Planning Team.

The diversity of respondents is worthy of note.
They included commercial fishermen’s organizations,
sports fishing organizations, fish and game advisory
boards, native organizations, municipalities, federal
agencies, the University of Alaska, Alaska Department
of Fish and Game headguarters staff, the Cook Inlet
Aquaculture Association and individuals.

The appropriate revisions were made in the text
of the document, and the full text of each of the com-
ments as well as the Team’s response were included
in the appendix. This completed the work on the Final
Draft of the Plan.

After a final review by the Regional Planning
Team, the Final Draft Cook inlet Regional Salmon En-
hancement Plan 1981-2000 was forwarded to the
Cammissioner of the Alaska Department of Fish and
Game for his review and approvai on November 4.

During this review period, three additional com-
ments were received. All three comments sugges*ed
modifications but supported the general positions set
forth in the Plan.

The Regional Planning Team met on January 27
to consider these comments and agreed to the major-
ity of the modifications suggested.

In a letter from the Commissioner dated February
19 and reproduced at the front of this document the
Plan was approved.



ALASKA DEPARTMENT OF FISH AND GAME

\TE OF ALASKHA / -

DEPARTVENT OF FISH A ND 64 ME

CFFIS 05 THE § SUSFORT BUFLDING

SUIRERY, ALASES SGEDY

Dear Alaska Sport Fisherman:

We have oot yet received your completed 1980 Alsska Sport Fishing Survey
form. If you have not yet returned it to us, please complete the enclosed
form apd return it in the postage-psid envelops thet is provided for your
use.

Please do oot underestimste the importanmce of your fishimg activities. You
nave been chosen as part of a representative sample of Alaskan sport
fishermen and the information that you can provide is wital to the success
of this study, apd msy hsve a sigoificamt impact on the future management
of Alaska's sport fish resources.

1f you have alresdy returned your questicunaire, plesse disregard this
letter and accept our sincere Lhauks.

Sigcerely,

o

Rupery E. Andrews, Director
Sport Fish Division

Eaclosure




IRSIR

UCTIONS:

Questions apply to all members of your houscheld.

1f more tham oams wmember of vour housebold received a3 copy of this
questiongaire, vou need to f£ill out omly oae quastloupaire, bul Lo
avord repeated ssilings, please return all.

Plesse anawer the gemeral questions on page 2.

1f members of vour household sport fished duriag 1986, please fill out
the remaining pages which cover the areas vyou sport fished. The maps
on pages 3, 11, amd 21 will help you find the pages which deal wath
those arvess. Lf ne members of vour household sport fished durng 1980,
please teturn your questlioansire 1n the eaclosed postage-paid envelope
after answering the questious on page 2.

1f you caupot remember exactly how much voe spoxt fished or how mauy
fish veuw caught, please estimate as clpsely as you <sa. o ast count
commereiakly-caught or subsistence~caught [ish.

Please retusn vour completed guesilicamsire w4 the enclosed postage-pasd
eavaleops.

s for helping us help vou.

CENERAL JUESTIONS:

dow @apy send
during L9507

ers of your Rousshold purchesed am Alaska Sport Fisbaing licesose

2. How maoy seabers of your bousshold under the age of 16 sport fished 1o Alaska
o (9807
3. dow many members of vour household, 18 vesgs of age or older sport fished

wa Alasks dur

'R Waat do vou 1

iag 19867

ecompend to improve sport fishang wu Alaske?




GLENNALLEN: ALL WATERS AND DRAINAGES OF THE OSHMETNA RIVER AND THE COFPER RIVER UPETREANM FROM A
LINE BETWEEN THE SOUTH BANK OF HALEY CREEX AND THE SOUTH SANK OF CANYON CREEX IN
WOODS CANYON, AND INCLUDING THE UPPER SUSITHNA RIVER DRAINAGE FROM ITS CONFLUENCE WITH
THE OSHETNA RIVER.

1. Mark the number of davs spent sport fishing. "in the examale, & man fished 5 days (count any part of & day &3 the whois day) ang
g son fished with i 3 of those days. "8 (5+3} 13 entered in the speme.

2. For pach varety of fish, mark the number cought snd kept. in the exemple. 2 burbot and 2 leke wrout were cougnt snd kapt by
that housshold. (Plesse note that maew figh are called by different namen king = chinook; coho = tilver: rod = okowe: mnk =
munnbeck; chum = dog.)

Lt
Geva Sewrun | locked Rampow)  Lake Doty Verden!  Arcugz
Fighae ingy Cono Coho Rt Trowt Trowt | Stesihesy | Arctic Char | Grayting Whitetish | Surto

Crther

Exampis

Guikana River

Lake Lowse,
Lake Susitna,
Tyone Lake

Van (Silver; Lake

Panson Lake
Surnrml, Lake

Streing Lake

Seutow Lake

Crosswong Loke

Hugison Lake

Othar watars: {spemify)

The survey form includes separate pages similar to the one above for the
following areas.

Knik Arm Drainage

Anchorage Area

East Side Susitna Drainage

West Side Cook Inlet - West Side Susitna River Drainages

Kenai Peninsula
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Year

1936
1937
1938
1939
1940
1944
1942
1943
1944
1945
1546
1947
1848
1949
1950
1951
1952
1953
1954
1933
1958
1957
1958
1959
1940
1961
1942
1943
1964
1943
19464
1987
19468
1949
1970
1§71
1972
1973
1974
1973
197§
§977
§978
197¢%
1386
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DATA AND CALCULATIONS RELATED TO CHAPTERS 5 & 6

THE V'PRESENTY

i3

EVEN YEARS (COMMERCIAL CATCH)

1572
1974
1976
1978
1380
TOTAL
AVERAGE

SOCKEVE

937,721
524,613
1,722,309
2,763,751
1,650,822

1,521,043
11521

PINK

657,243
524,331
1,393,189
2,010,121
2,757,859

:!J;zﬂj ;§
1,468,549

1,471

00D YEARS (COMMERCIAL CATCH)

1971
1873
1975
1977
1979
TOTAL
AVERAGE

SOCKEYE

658,537
699,234
712,960
2,153,938
999,423

ngz ;|§§§

1,044,818
1.045

PINK

4528, k95
633,587
1,399,791
1,846,337

3,073,988
7.3

L

1,476, bho
1,476

EVEN YEARS (SPORT CATCH)

1978
1880
TOTAL
AYERAGE

00D YEARS (SPORT CATCH)

1977
1979
TOTAL
AYERAGE

SOCKEYE
105,532
92,673
194,205
99,103
0.009

SOCKEYE
82,363
63,731

146,084
73,047

0.073

PINK
105, 446

R

105,521
0.106

PINK
45,485
25,696
71,180
35,530

0.036

EVEN YEARS (SUBSISTENCE CATCH)

1972
1974
1976
1978
1980
TOTAL
AVERAGE

SOCKEYE

15
30
&7
77
Saﬁgg
5,67
1,136
0.001

PINK

75

&0
1,626
723
5,795
8,279
1,656
0.002

ODD YEARS (SUBSISTENCE CATCH)

1971
1973
1975
1977
1973
TOTAL
AVERAGE

SOCKEYE

16
53
81
59
5,601
5,780
1,156
0.00!

PIRK

biy

a6
640
642
2,610
5,032
Y
0.001

CHUM COHO KING
705,691 83,167 16,174
416,050 206,634 6,779
520,629 211,926 11,317
641,089 227,327 1,215
481,174 294,567 12,8

7,785,533 1,639,626 ””“Ezfigu
548,927 204,725 13,277
0.540 0.208 0.013

CHUM COHO KING
475,631 105,197 19,838
783,086 106,521 5,338
973, b2 233,583 k,933

1,379,511 195,847 15,009
880,084 267,28! !4,853
5 537,755 908,929- 59,972
898,351 181,786 11,994
0.8¢8 0.182 J.012
CHUM COHO
18,419 65,230
6,154 96,032
25,573 181,262
12,287 86,631
.02 0.081
“HUH COHO
2,287 51,907
5,826 64,038
8,113 115,946
L, 057 57,973
0.004 6.038
CHUM COKO KING
84 1,030 i
79 667 |
69 2,829 16
65 &,011 g
518 7,128 2,302
TTETS 77,385 2.379
163 3,473 LTSS
0.000 0.00% 0.000
CHUM COMO KiNG
7 1,697 2
77 1,636 0
153 2,619 5
133 2,543 14
——13 5,688 164
3 14,183 YT
137 2,837 37
2.000 0.003 0.000

1971 THROUGH 1980 (ALL SUB-TOTAL AND TOTAL VALUES REDUCED TO X, XXX MILLION)

TOTAL

2,399,996
1,678,407
3,859,370
5,667,503
§;!ZZ=§2¥
14,782,597
3,756,519
3.757

TOTAL

1,687,698
2,227,767
3,324,709
5,590,642
352§6,12§
18,066,945
3,613,389
3.613

TOTAL

1,205
837
4,307
6,885
21,232
Iy
6,893
0.007

TOTAL

1,766
1,862
3,468
3,391
14,37
75,883
b ,873
$.005

TOTAL

312,482
317,280
629,762
314,781
0.315

TOTAL
198,251

185, 145

383,396

191,698

0.192



EVEN YEARS

SGCKEYE PIHK
COMMERC 1AL 1,521 1.469
SPORT 0.09% 0.106
SUBSISTENCE .00 0.002
T.621 1.577

DD YEARS
SOCKEVE PINK
COMMERCIAL 1.048 1.476
SPORT 0.073 6.036
SUBSISTENCE 0.00! 0.001
t.119 1.513

"PRESENT' CALCULATED ESCAPEMENT AND RUN STRENGTH BASED ON HARVEST

FIXED IN PRECEDING CALCULATIONS

EVEN YEARS
RATIO

SOCKEYE  4:1
P INK 3: ]
CHUM 301
COHO 3:1
KING 3:1

ODD YEARS

SOCKEYE 4:1
PINK 3:1
CHUM 3:1
COHO 31
KING 3.1

HARVEST

1.A21
1.577
0.561
0.289
0.030
4.078

HARVEST

ESCAPEMENT

2.540
0.783
0.281
0. 145
0.015
1.770

ESCAPEMENT

0.373
0.757
0.451
0.122
0.017

1.720

COHO
0.2058

6. 081
0.003

CoHO

0.182
0.058

0.003
35

RUN

161
.366
Rilly
b3k
. 045
848

%nra 00O NN

RUN

1.492
2.270
1.353
0.365

0.050

5.530



1981~ 1990 SUPPLEMENTAL PRODUCTICN

RATIO HARVEST ESCAPEMENT
YASILOF HATUHERY ,
SOCKEYE 4o 120,000 44,000
TRAIL LAKES nATCHERY
LING 3o 12,000 &,000
SOCKEYE 4 182,000 81,000
COHO 3l 81,000 31,000
316 LAKE HATCHERY
SOCKEYE ;3 37,000 33,000
COHD 3: 1 53,000 27,000
ANCHORAGE HATCHERY
KIHG 3:1 50,000 15,000
COHO 31 133,000 &7,000
TUTKA HATCHERY i
PinK 358 HARVEST 532,000 28,000
CHUM ug@TE © 31,000 3,000
ENLUTHA HATCHERY
.l 3ol 115,000 59,000
BANT TIWER R
SDUKEYE eyt 21,000 13,000
ERE T4 11 500, 000 300,000
O HigM it f 126,000
SCURYY CREER
TS 3el 164G, 000 84,008
S 301 4,000 2,000
2,087,000 848, oo
SOLEEYE b20, 000 167,000
NG 52,000 31,000
Cunl 87,069 125,000
ERET'S V. 2%2, 000 508, 000
LHuM 151,000 196, 000
2,172,000 307, 000
2.172 3,507

TO O HAR LRUM HARYEST

[

R
160,000

18,000
283,000
32,000

13,000
30,000

75,300
200,000

580,000
50,300

175,900

34,000
340,300
126,000

240,000
4,000

2,305,000

367,000
33,000
372,000
F.700,000

367,000

3,079,000

3.079

BASED ON THE ESUAPEMENT THAT 1S MECESSARY TO SUILD THE BROODSTOCK

0.567
0.083
0.372

t.ron

Gl
[
e
S8%

f. BASED Oh THE ASSURPTION THAT THE STOCK WiLL BE SEPARABLE AMD CAN BE SUBJECTED



1990 CALCULATIONS

HATURAL PRODUCTION

EVER YEARS opD YEARS
HARVEST RATIQ ESCAPEMENT RUN HARVESY RATIO ESCAPEMENT Rizs
SOCKEYE 1,700 @b 0.587 2.267 SOCKEYE 1,700 gh:t 0.867 2.267
IE T 2.000 83:1 1,000 3.000 PENK 1.200 83:1 0.600 1.800
CHUM 0,700 e3:1 0. 35¢ 1.050 CHUM 0.700 83:1 0.350 1.050
CoHn 0,300 283:1 0.150 0.450 CONO G, 300 £3:1 0.150 G.450
KING 0.020 83:1 0.010 G.03%0 KING 0.028 83:1 2.010 0.0
TOTAL b, 720 2.077 §.797 TOTAL 3,926 1.677 5.597
SUPPLEMENTAL P .OUUCT (0K
EYEN YEARS QDD YEARS
HARVEST RATIO ESCAPEMERT RUK HARVEST RATIO ESCAPEMENT s
SOLKEYE 0. 520 gh: i 0.157 0.557 SOCKEYE o, 8320 @h:1 0.147 0.567
LT 1,292 g ® 4.508 1,700 L4 £ 1,292 g @ = 0.b08 1.I00
CHuM 0.181 g . ® 0.196 G.347 CHUM 0.15% g : 0.196 3,347
CORO 0,247 83:1 0.128 0.372 COHO 0.247 #3:1 0.i25 0,372
KING 0.062 8311 0.031 ¢.093 LING 0.062 8311 0.031 0.093
TOTAL 2.172 ¢.907 3.879 TOTAL z2.172 0.%07 3.07%
TOTAL 1980 6.892 2.984 e 376 &.082 2.5B% 8,676

* SPECIAL CORDITIONS-SEE PREVIOUS SHEETY



1981-2000 SUPPLEMENTAL PRODUCTION (INCLUDES 1930 INCREMENTS)

PAINT RIVER
FiNK
CHUM
SOCKEYE

SCURYY CREEK
PN
CHUM

BiG RIVER LAKES
SOCHEYE

PTARMIGAN
SQCKEYE

CHENIK
SOCKEYE

DELIGHT
SOCKEYE

DESIRE
SOCKEYE

FERTILIZATION
CRESCENT
SOCKEYE

DELIGHT & DESIRE
SOCKEYE

CHEMIR
SOCKEYE

PAINT RIVER
SOUKEYE

LARSON
SOCKEYE

BYERS
SOCKEYE

SHELL
SOCKEYE

BEAR
COKG

FINGER, DELYNDIA,
BUTTERFLY
COHO

RATIO HARVEST
3:1 600,000
3:1 400,000
bei 37,000
3:1 160,000
3:1 4,000
L33 33,000
b1 15,000
bl 17,000
by 20,000
bl 12,000
boi 127,000
LIS 64,000
b:1 54,000
b} 37,000
by 48,000
LY 24,000
b: i 60,000
3:1 7,000
3:t 8,000

ESCAPEMENT

300,000
200,000
13,000

80,000
2,000

11,000

5,000

6,000

7,000

b,ooo

43,000

22,000

18,000

13,000

16,009

8,000

26,000

3,000

4,000

RUM

500,000
600,000
56,000

240,000
67060

bk, 000

19,000

23,0006

27,000

16,000

170,000

86,000

72,000

50,000

64,000

32,000

80,000

10,000

12,000



1981-2000 SUPPLEMENTAL PRODUCTION (INCLUDES 1990 IMCREMENTS)

RATIO
HATCHERIES
EKLUTHA
CHUM 3:1
ENGL 1SH BAY LAKES
CHUM B0%HARVEST
PINK BOLHARVEST
SOCKEYE SOTHARVEST
KASILOF
SOCKEYE et
TRAIL LAKES
KING 3:%
SOCKEYE LTS
COHO 3:1
BIG LARE
SOCKEYE b
COHO 3:1
ANCHORAGE
KIHG 30
COHO 31
TUTKA
PINK QEZHARYVEST
CHUM OSTHARVEST
OTHER
COHG 3:1
CHIM 3et
#INK 3:1
SOLKEYE LTR
SOCKEYE
BINR
CHUM
COHO
KiNe

HARVEST ESCAPEMENT
205,000 163,000
74,000 18,000
600,000 150,000
80,000 20,000
120,000 k0,000
12,000 6,000
182,000 61,000
61,000 31,000
97,000 33,000
53,000 27,000
50,000 25,000
133,000 67,000
342,000 18,000
190,000 16,000
33,000 17,000
33,000 17,000
33,000 17,000
37,000 13,000
5,061,000 1,448,000
1,063,000 353,010
1,735,000 565,000
906,000 350,000
295,000 149,000
62,000 31,000
b,061,000 1,448,000
b.061 1.448

RUN

308,000

32,000
750,000
100,000

160,000

18,000
243,000
92,000

130,000
86,000

75,000
200,000

360,000
200,000

56,000
50,000
50,000

50,000

5,509,000

1,416,000
2,300,000
1,256,008

4h% 000

93,000
5,509,000
5.50%



2000 CALCULATIONS

MATURAL PRODUCTION

SOCKEYE
PIRK
CHuM
COHO
KiNG

TOTAL

SUPPLEMENTAL

SOCKEYE
PINK
CHUM
COHO
KIiNG

TOTAL

TOTAL 20060

HARVEST
2.100
2.500
1.000
0.400
0.030

6.030

PRODUCTION

HARVEST
183
1.735
0.906
0.295
0.062

L.061

13.091

EVEN YEARS
RATIO ESCAPEMENT
@bt 0.700
83:1 1.250¢
83:1 0.500
83:1 0.200
@3:1 0.015
2.665
EVER YEARS
RAT IO ESCAPEHMENT
L B8] 3.353
@ * 0.565
g = 0.3580
283:1 Q.14
83:1 0.031
1.548
5.113

* SPECIAL CONDITIONS-SEE PREVIOUS SHEET

RUN

2.800
3.780
1.500
0.600
0.045

8.695

RUN
1.416
2.300
1.256
0. bish
0.093

5.509

. 204

SOCKEYE
PINK
CHUA
COHO

KRG

TOTAL

SOLKEVE
PINR
CHUM
COHG
KING

TOTAL

HARVEST
2.100
.500
.00
.koa
.03¢

3 € ot wnm

w5

.030

HARVEST
1.083
1.738
0.906
6.295
0.082

4,061

9.091

RATY

Blhsi

£3:1
83:1
8321
83:1

RATIC

b

.

0 (D D

3:1
3:1

0DD YEARS

1]

ESCATEMENT
6.700
0.750
0.500
6.200
6.015

2.168

0bG YEARS

*

: ®

ESCAPEMENT
0.353
9.585
G.350
0.149
8.031

t.548

3.633

RUM
2.800
2.250
1.500
0.600
0.048

7.19%

RUN
1.516
2.300
1.256
0.4h%
0.093

5.503

12.704



