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INTRODUCTI ON

Historical Perspective

Until a few years ago, balance between public need and land capability was a
goal that was only implicitly part of a statewide management policy rather
than being explicitly stated and planned. It was a time when supply
appeared to exceed demand. Because of apparent abundance, there were few
conflicts over the proper uses of land and water resources. Now, during a
period of rapid land use change and accelerated resource development, the .
public is becoming more aware of the limited availability of our natural
resources; and diverse demands far exceed supply.- Conflict can also be
expected to increase among resource users as well as among local, regional,
state, and national i nterests over the use of state lands and resources.
Decision-makers must balance the demands of the public against a limited
supply of resources, and land managers must attempt to fulfill their
responsibility to maintain the integrity of natural resources .

Purpose of a Comprehensive Land-Use Plan

The Alaska Departments of Natural. Resources (ADNR), Fish and Game (ADF&G),
and the Kenai and Matanusko-Susitna Boroughs are preparing a comprehensive
land-use plan for a study area encompassing the Matanuska-Susitna Borough
and parts of the Kenai Borough. Decision-maker~ must combine variables,
often difficult to quantify, from several different points of view,
reflecting varied and often conflicting interests . The plan attempts to
represent these viewpoints and arrive at the best decisions for present and
future generations, The plan, in short, addresses the relationship between
demands for resources and the capability of the land to meet those demands.

Goal

The goal of the Alaska Department of Fish and Game and the purpose of this
Fish and Wi 1dl He El ement is sound management 'of fi sh and wildl i fe habitat
capable of perpetuati ng fish and wildl ife resources at levels necessary to
accommodate existing and future demands for their use and enjoyment by
people. These uses can be nonconsumptive as well as consumptive and are of
national and statewide significance. Use of fish and wildlife by Alaskans
and non-residents has constituted the largest major long-term economic and
developmental interest in the state. Alaska's two largest renewable
resource industries, the commercial fishing industry, which boasts the
world's largest multi-species fishery, and the tourism industry are
d~pendent on the continued well-being of fish and wildlife habitats. These
resources are also essential to the lifestyles of many Alaskan residents.

Scope of this studf' More comprehensive characterizations of various uses
of fish and wildli e resources occurring in the study area are presented in
Chapter I of the Element "Fish and Wildlife: Human Use and Economic Value."
Chapter II, "Fish and Wildlife Resource Supply," discusses the abundance and
distribution of fish and wildlife species in the study area and provides an
evaluation of the relative capability of land units to produce these
resources. A "Fish and Wildlife Resource Atlas of the Susitna Basin," a
companion document included in the Element, provides a geographical
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portrayal in map form of fish and wildlife resources, their uses, and their
habitats.

Evolving Habitat Management Problems

One of the basic habitat management problems in Alaska is that while demands
for use of fi sh and wildlife increase, t he amount of land in publ ic
ownership is decreasing. In some of the newly established federa l
conservation units, wildlife uses such as hunting and trapping have been
curtailed or prohibited, although there is still opportunity for
nonconsumptive use in these areas . Loss or severe restriction of
consumptive uses in large areas of federal domain leads to increasing use of
other areas still open to hu nt ing and trapping.

Land disposals. State and municipal land disposal programs will cont lnue to
place large amounts of land into private control through sale or lease.
This also wil l reduce the opportunity for public use of fish and wildlife
resources.

Habitat losses. Fish and wildlife populations and habitats are reduced in
quantity and quality as habitats are changed by uses incompatible with them.
Some land use activities can lead to significant loss or relocation of fish
and wildlife through disturbance, alteration, or destruction of important
habitat. Some habitat loss or alteration is inevitable when development
occurs, and little can be done to prevent i t . However, major habitat losses
can sometimes be avoided or minimized by proper planning and execution of
developmental projects.

Importance of the Study Area

In no other region of Alaska do the often competing demands for land and
natural resources intensify to the degree found in the study area. Nearly
three-fourths of the state's population is concentrated in th is region.
Their needs for land and resources for settlement, resource development, and
recreation will la~gely be focused on the Susitna-Beluga basins.

In order to ensure future use and enjoyment of fish and wildlife resources
in the study area, the department recommends that a suitable land and water
base be established to provide for the habitat needs of fish and wildlife
and to extend the opportunitie~ of the public to use and enjoy them. In
addition, an attempt should be made to maintain as much fish and wildlife
hab itat as possible in conjunction with any developmental project
undertaken. To accomplish these objectives it is recommended that the state
reserve instream flows (that is, the amount of water necessary to maintain
and protect aquatic habitats for fish and wildl ife resources ); classify
lands valuable for wildlife habitat; and, where possible, establish
legis lative or administrative special management areas for the purpose of
protecting and enhancing fish and wildlife populations and provid ing
opportunities for their continued public use. The state should also
maintain or improve public use opportunities by retai r.ing access rights. when
lands are leased or sold and, where possible, establish public use corridors
that would perpetuate use of trails and shorelines. Detailed recommendations
for land allocation, pUblic access, and developmental guidelines are
presented i n Chapter III, "Resource Management Recommendations."

-2-
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CHAPTER I. FISH AND WILDL IFE : HUMAN ~SE AND ECONOMIC VALU E

Introduction

Huma n use and enjoyment of f ish and wi ldl i fe has been steadily increas ing in
Alas ka. This use i s often termed "demand" for fi sh and wild life. Thi s
demand i s important for Alaskan residents and non-res idents al i ke because
Alaska is one of the few remain ing places in t he world whe re f ish and
wildlife are abundant and fa irly accessible. Likewise, human use and
enjoyment of the state's fish and wildlife resources are important to the
Alaskan economy and essential to lifestyles of many Alaskan residents. In
the Matanuska-Susitna (Mat -Su) Borough alone, more than $70 million annually
are contributed by people who directly or indirect ly use its f ish and
wi ldli fe resources .

The Susi t na-Beluga basins conta in a var iety and abunda nce of fish and
wi ld l ife resources for which there is substant ia l human demand. Uses of,
and demands for, fish and wildlife resources are as varied as the
individuals who ·engage in fish and .wildlife-related acttvt t ies , including
commercial, recreational, and subsistence hunting, fishing, and trapping;
conservation activities; scientific study; photography; nature viewing; and
other such activities. Few of these uses or demands can be adequately
quantified. About some of these activities no information i s available, or
there may not be a good method for evaluating t he use or i t s value. As a
resul t , this chapter deals only wi th uses of and demands for big game,
furbearers , selected species of commerc ia l and sport fis h, and some
nonconsumptive uses of other wildlife. An analys is of economic values,
summarizing the overall con~ributions of specific user groups, is also in
th is chapter. Appendi xes A and B discuss, respectively, the contribution of
sport fishing and sport hunting to the economy of the study area .

Chapter I summarizes the human use of fish and wildlife for both consumptive
users (hunt ers , fishermen, trappers) and nonconsumptive users
(phot ographers , nature viewers, bi rdwatchers, school classes , researchers ).
It attempts to quantify data on f ish and wildl i fe harvested from the study
area and highlights t he more important areas for consumptive and
nonconsumptive human use, emphasi zing access . The Department of Fish and
Game compi ied information from harvest tickets, hunting licenses ,
subsistence use surveys, trapping licenses, creel surveys, bear kill
locations, and sealing forms for bears and furbearers. The department then
estimated the user days and numbers of harvested anima ls for chum, chinook,
pink , sockeye, and coho salmon, brown and black bears, moose, caribou,
sheep, and furbearers (lynx, wolves, beavers, wo lverines, and land otters ).

The department has compi led al l angler day sport fis h i nformat ion and
commercial fish harvest data and summarized in map and outline forms the
mos t intens ively used areas and important access points such as tra t.ls ,
s tream corridors, and lakes . From the harvest ticket information, the
department ident i f i ed the areas used by most sheep, caribou, and moose
hunters according to the kind of transportation th~y used to attain access
to their hunting sites. Information was obtained on nonconsumptive use f rom
the Uni ted States Fish and Wi ldlife Service's 1980 Nati onal Survey of
Fish ing, Hunt i ng and Wil dli fe Associated Recreatlon (USFWS 1982 ).

-3-



Sport Hunting

Moose. Moose are probably the most heavily utilized wildlife species in the
Susltna-Beluga basin planning area. Not only do they occur in large
numbers, but they are also highly visible and accessible for nonconsumptive
and consumptive uses.

The moose taken in the Matanuska-Susitna Borough make up 41% of
the total moose harvest effort statewidel• The harvest statistics derive
from two sources: 1) the general hunt harvest ticket information (reported
by harvest code units) and 2) special-permit hunt information. By far the
greatest consumptive use of moose occurs during the general hunts.

There were over 18,100 people in 19B1 obtaining harvest tickets for moose in
the Matanuska-Susitna planning area for the general hunts, compared to
44,0871statewide. Of the former, approximately 12,200, or 67.5%, actually
hunted moose. This means that over 41%of all moose hunters hunted in a
region that constitutes only 4% (the area of the Susitna-Beluga basins) of
the total area of the state. The reason for this imbalance in hunter effort
and land area is twofold: 1) the majority of the state's population live in
or within commuting distance of the Matanuska-Susitna Borough, and 2) there
is better road and other kinds of inexpensive access to prime hunting areas
in the Matanuska-Susitna Borough . Other areas of the state are more costly
for Matanuska-Susitna and Anchorage residen ts to reach and the access modes
are generally not road-based. .

Interestingly enough, the proportion of Alaska residents hunting in the
planning area was similar to that of Alaska residents hunting statewide:
96.3% Alaska residents in the planning area and 93.B% Alaska residents
statewide (Table 1). There were 20.2% successful and 79.7%unsucces·sful
moose hunters reporting from the Matanuska-Susitna Borough in 1981, which is
similar to the success rate of hunters statewide: 26.0% success. The
majority of hunters came from the Anchorage, Girdwood area (65.3%), with the
next greatest number coming from t he Palmer-Skwentna area (23.9%),
indicating that most moose hunters in this highly popular area hunted close
to home. The remainder of the hunters in the planning area came from other
parts of Alaska (7.1 %) or from out of state or foreign countries (3. 8% )
(These data are displayed by Harvest Report Code Unit in Data supplement A,
B, and C, Sport Hunting Harvest Ticket Data.).

lExtrapolated estimate based on ratio of hunters reporting and not
reporting statewide.

-4-
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TABLE 1. Numbers of Reporting Moose Hunters, by Residency and Success, in 1
the General Hunt s in the Matanuska-Susitna Planning Area, 1981

Total Hunters Successful Hunters Unsuccessful Hunt ers
Residence of Hunt er # .,1 # .,2

" %2
'" '" "

Anchorage-Girdwood 3,298 65.3',l; 609 12.0',l; 2,689 53.2%
Palmer-Skwentna 1,208 23.9',l; 265 5.2% 943 18.7',l;
Kena i-Homer 87 1. 7',l; 20 0.4% 67 1.3',l;
Kodiak-AK. Peninsula 8 0.2 ',l; 2 o.i s 6 o.is
Cordova-Tok 133 2.6',l; 19 0.4 ',l; 114 2.3%
Fairbanks-Delta 106 z.ts 18 0.4% 88 1.7%
Southeast 19 0.4% 7 o.i s 12 0.2%
Other Alaskan 5 0. 1% 2 o.is 3 o. n
Out of state 170 3.4% 72 1.4% 98 1.9%
Foreign 20 0.4% 12 · 0. 2% 8 0.2%

Tota1 ,••town 5,054 100.0% 1,026 20.3% 4,028 79.7%

~ Adjusted for unknown residency
Percent of total reporting

Certain locations in the Matanuska-Susitna Borough are more heavily utilized
than others by moose hunters. These are usually the more accessible
areas. They are displayed by Harvest Report Code Unit, a tabulating system
created by the Game Division in order to quantify moose statistics (Atlas
Map C2a and Table 2). Atlas Map C2a and Table 2 show areas
supporting most days of use. These areas were also used by the majority of
hunters. The average number of user days (average days per hunter) for a
report code unit overall was 5.4 days per hunter, ranging from a low of 3.6
days to a high of 7.8 days within the top 5%most used areas. The total
number of reported user ddyS (adjusted for unknown units ) was 24,785 (User
days are the number of days on which individual hunters hunted for at least
a portion of a day.). Estimated total user-days (for h~nters returning
harvest tickets and those that do not) equals 65,880 days of use (12,200
hunters X 5.4 days/hunter).

The use of the land for hunting in the Susitna-Beluga basin is
disproportionate to the size of the area. Seventy percent of the moose
hunting (user days) occurred on 19%of the coding units; 80%occurred on 20%
of the units; and 90',l; of the hunting occurred on 39%of the units. This
pattern of use generally reflected the relative ease of access to the units.

The Petersville Road-Peters Hills area (Unit 16-1-002) had the highest
reported hunter use, with 3,937 user days, and the Lake Louise/Tyone River
area (Unit 13-10) had the next highest use , with 1,766 user days. The
Little Nelchina/Horn Mountain area (Unit 13-12) was third highest, with
1,202 user days. The Alexander Creek-Mount Susitna area (16-2-012) had .
1,185 user days, and the fifth-ranked area in the 70%use category was the
Moose Creek-Montana Peak area, with 1,090 user days.
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TABLE 2. Harvest Report Code Units in the Upper 70%, 80% and 90%Use 1
Categories, Moose General Hunts, Susitna Planning Area, 1981

~ Total days in the Planning Area = 24,785
Harvest Report Code Units (HRCU's) are related to Game Management Un its
(GMU 's) in the following way: the first 3 digits of the HRCU indicate its

3 GMU e.g . 16-1-002 = 16-A-002 = GMU 16 A; 13-5-023 = 13-E-023 = GMU 13 E.
Adjusted for unknown HRCU's

1

I
I
I
t
}

I
1

,
J

I
1

!
I
I
I

232
227
224
218
201
186
184
168
168
163
159
153

354
352
332
305
293
270
263
240

3,937
1,766
1,202
1,185
1,090
1,085
1,080
1,059

892
557
513
472
465
442
402
400
381
366
359

22,437TOTAL

l.
2.
3.
4.
5.
6.
7.
8.
9.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.

20.
2l.
22.
23.
24.
25.
26.
27.

28.
29.
30.
3l.
32.
33.
34.
35.
36.
37.
38.
39.

Harvest Report
Rank Code Unit2 Description of Area Days3

70%Use Category
16 1-002 Petersvi11e Rd/Peters Hills

13-10 Lake Louise/Tyone River
13-12 Little Ne1china River/Horn Mt.

16 2-012 Alexander Creek/Mt. Susitna
14 1-017 Moose Creek/Montana Peak
16 2-004 Yen10 Hills/Willow Mt .
16 2-013 Beluga Lake
16 1-003 Lower Yentna/Lower Susitna
14 2-020 Talkeetna
13 2-127 Maclaren River (south of Denali Highway)
14 1-011 Sutton
14 2-014 South &Middle Forks Montana Creek
14 1-022 Palmer
14 1-024 Knik River

13-14 Oshetna River
14 2-019 Question, Fish, Talkeetna Lake
16 2-017 Tyonek/Chuitna River
16 2-007 Shell Hills
16 2-003 Fairview Mt./Chelatna Lake

80%Use Category
14 1-016 Friday Creek
14 2-009 Caswell Lake

13-13 Anthracite Ridge/Caribou &Boulder Creek
14 1-013 Seventeen Mile Lake
16 2-011 Ta1achu1itna River/Judd Lake
16 1-004 Deshka River/Cache Creek
16 2-006 Rainy Pass/Happy River
14 2-021 Talkeetna River

90%Use Category
13 2-132 Denali Hwy./C1earwater Cr. to Susitna Bridge
14 1-005 Kings River
14 2-011 Sheep Creek
14 1-015 Wolverine Creek
13 2-122 Susitna Lodge/Denali Highway
16 2-001 Midway Lake/West &East Fork Yentna
14 2-008 Kashwitna River
13 5-023 Fog Creek/Susitna River
14 2-023 ·Sheep River
14 1-001 Chickaloon River
13 2-130 Denali Highway/Clearwater Creek
13 5-044 Seattle Creek
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Other areas of importance to the majority of moose hunters ~ u ppe r 70~ of
user days) in the planni ng area in 1981 were the Yenlo Hil ls/Beluga Lake
areas (16 B-004, 16 B-013 ) and locations near road access along the Glenn ,
Dena li , and Parks highways, areas near Sutton, and a few aircraft-access ib le
areas such as Talkeetna Lake , Tyonek, Shell Hil ls, and Chelatna Lake. Areas
wi t h another 10~ and 20%of t he user days (br i ngi ng t he cumulative totals
now to 80%and 90%) are also ident ified. These areas are depicted on Atlas
Map C2a •

The demand for moose hunting is so high in the planni ng area that i n
addition to t he general hunts there are also special lottery and
registration permit hunts for selected areas (Fi gure 1). Demand for special
lot t ery hunts is high, with the number of appl ications exceeding available
permits issued by a factor ranging from 6.9 to 17.2. In 1982, the numbe r of
applications increased an average of 55%from 1981, while the number of
available permits rema ined at 1981 levels (Table 3). Demand for special
lottery hunts in the area is increasing faster than the borough, Anchorage,
or state populations.

These hunts occur in game management units 16A, 14A, and 14B. The greatest
increase from 1981 to 1982 in the number of permits issued in the drawing
hunts (80%) occurred in area 910 (game management unit 14A), which was just.
recently divided into a west and east area. Hunt #913 (game management unit
14B) likewise had a large increase in numbers of applicants, (57% increase).
Area 14A extends roughly from Anchorage north to Willow and east to
Chickaloon and the Chickaloon River. Area 14B extends from Willow to
Talkeetna; Area 16A extends northwest from Talkeetna to Petersville and the
Kah i ltna Ri ver .

An average of 87%of those who obtained permits in 1981 engaged in hunting.
Approximately 50%of all special permit lottery moose hunters were
successful (Table 3), with the greatest success occurring in Hunt #913 (Game
Management Unit 14B )(98% success ). The success ratio in t he permit hunts is
higher overal l than that in the general hunts. In the Matanuska-Susitna
Borough , th is may be because the permit hunts are for cow moose, which are
more abundant by a factor of 4:1. The average(x ) -number of days hunted by
permit hunters for all areas in the planning area was 5.19 days, which is
similar to the average for t he general hunt.

Table 4 displays residence for all hunters in each permit area hunt in 1981.
As in the general hunts, in the lottery hunts the majority of hunters
resided in the Anchorage-Girdwood area (x = 69%), with the Palmer-Skwentna
area contribut ing the next largest percentage of hunters (x = 25%). For
all other areas of the state and of the "Lower 48" the average contribution
was only 6%of the total permit hunter population, and th is percentage is
spread fairly evenly through these areas. As in the general hunts, the
people in these lottery hunts do not travel far for their moose.

-7-



TABLE 3. Summary of Demand and Success i n Moose Drawing Permit Hunt s , 19811

Number Number
of of Total Successful Unsuccessful

Hunt# GMU Applicants Permits Hunters Hunters Hunters

1981 908 16A 1036 150 121(81% ) 28 (23%) 93(77%)
1982 1056

129(91%)41981 910 14A 2582 150 67 (52%) 62(48%)
1982

9112 4658
85(88%)41981 14B 720 100 21 (25%) 64(75%)

1982 660 ,

1981 9133 14B 413 50 43 (86%) 42 (98%) 1(2%)
1982 649

~ Information f rom File Data, Game Division
Cow moose hunt

3 Late winter hunt
4 Percentage of respondents

TAGLE 4. Residence of Hunte rs i n t he Moose Special Permit Hunts, 19811

Residence . Hunt 908 Hunt 910W Hunt 910E Hunt 911 Hunt 913 Total

Anch.-Girdwood 121(80. 1% ) 127(64.5%) 128(64.0X) 71(67.6%) 31 (62%) 478 (68X)
Palmer-Skwentna 20(13.2%) 60(30.5%) 62(31.0%) 28 (26.7%) 6(12%) 176(25%)
Kena i-Homer 2( 1.3%) 2( 1.0%) 4( 2.0%) 1( 1.0%) 2( 4%) 11 ( 2%)
Kod iak-AK Pen. H 1.0%) 2( 1.0%) - 3( 1% )
Cordova-Tok 1( 1.0%) 1( 1.0%) 1( 1.0%) 3( 6%) 6( 1%)

\Fai rbanks-Del ta 6( 4.0%) 5( 2.5%) 3( 1.5%) 2( 1. 9%) 7(14%) 23 ( 3%)
Southeast 5( 2.5%) l( 1.0%) - 6( 1%)
Other Alaskan - l( 2%) 1( 1% )

IOut of state 1( 1.0%) 1( IX)

Tot al 151 199 200 105 50 705 I
1Information from File Data, Game Division .

I
To briefly summarize the modes of transporta tion, highway vehicles provided
access in t he majority of the ~eneral hunts in 1981 (41.3%), with airplanes
(22. 2%) and off-road veh icles (20.2%) prOViding the second and third most
used form of access (Table 5). Fo r permit hunts , t he highway vehicle was
still most import ant (56. 2%) , fol lowed by off-road vehicles (23. 1%) and
boats (13%) (Tabl e 5).
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FIGURE 1. Area of Special Permit Moose Hunt
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TABLE 5. Modes of Trans~ortation Used for Moose Hunting, 19811

Moose are also important for nonconsumptive uses. Because there are many
roads and other f orms of access i nt o the pla nning area, t he public has
excel lent opportunities to view or photograph these antmals without
traveling very far from home. Access i nt o the area is alse important for
field trips by schools and conservation organizations.

Caribou are often considered an Arctic tundra species, and it is valuable to
have a large herd near the major population center and crossroads of Alaska.
The majority of the state's caribou herds are in inaccessible areas that
incur much expense to reach. The Nelchina caribou herd is a highlight to
people who travel the Glenn Highway during t he winter and early spring . The

56.2%
6.5 %

23.1%
13.0%
0.6 %
0.6 %

173
20
71
40
2
2

281

Permit Hunt s
Frequency of Use
Number Permit

41.3%
22.2%
20.2%
13.2%
2.1%
1. 0%
1.0%

2,725
1,462
1,333

869
139
66

3

General Hu nt
Frequency of Use
Number Percent

~ Based on known modes of transportation
Some hu,::ers had multiple modes of transportation

Total

Transportation Mode

Highway Vehicle
Airplane
Off-Road Vehicle
Boat
Horse
Motor Bike
Snowmach ines

Nonconsumptive users of wildlife spent over 900,000 days in 1978 at
photography , nature viewing, etc., and the majority of these users passed
through the Susitna-Beluga basins planning area (Jack Wiles pers. comm.) .
Moose are one of the more visible and readily access ible forms of wildlife
for nonconsumptive users and are often seen along the major road systems i n
the planning area. As a resul t , families and tourists alike ar.e able .to
come in close contact with Alaskan wildlife relatively close to home or
close to the major urban and cultural center of the state, and they are thus
able to enjoy wildlife at a relatively low cost.

Caribou. Caribou are another wildlife species in the Susitna-Beluga basin
plannlng area important to consumptive and nonconsumptive users. Bands of
the Nelchina herd are occasionally visible along the Glenn Highway near
Eureka. This l arge herd is the nearest to a major populat ion center l ike
Anchorage. The Mulchatna herd of 20,000 animals, whose range extends i nt o a
portion of the planning area, is well over 70 mi les from Anchorage, west of
Lake Iliamna and Rainy Pass, and is relatively inaccessible to most people.

I
·1
I
I
I
I
I
I
.1
I
I
I
I
I
I
I
I
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majority of caribou hunting i n the planning area occurs in the special
Nelchina permit hunt area (Figure 2).

There were 6,819 people who applied for 1,300 caribou permits (Gaw~ Division
File Data) for the Nelchina hunt in 1981. Of these, an estimated 943
actually hunted. Success for these hunters was 65%, which is similar to the
70%success rate statewide. The caribou hunters in the planning area made
up 23 :4%of the reporting statewide caribou hunters and took 15.7%of the
state's harvested caribou.

The residency distribution of caribou hunters for the Nelchina hunt in 1981
was similar to that of .moose hunters in the Matanuska-Susitna Borough, with
the majority being Alaskans from the Anchorage-Girdwood, Palmer-Skwentna
regions (Table 6). However, 14.5%of the caribou hunters came from the
Fairbanks - Delta region (versus 2.1%of the moose hunters), indicating that
people travel farther for caribou than for moose, probably because moose are
more available near the major urban population centers. For an additional
description of Nelchina caribou hunting, refer to Appendi x B. Any
differences in numbers between these two sections are based on different
interpretations and analyses of t he data set.

TABLE 6. Residency of Caribou Hunters1by User Days in the
Nelchina Caribou Hunt, 1981

No. Hunters Percent No. Days Percent

Anchorage - Girdwood 424 53.1 1,279 45."1
Palmer - Skwentna 156 19.6 615 21.7
Kenai - Homer 18 2.3 56 2.0
Cordova - Tok 37 4.6 132 4.7
Fairbanks - Delta 116 14.5 411 14.5
Southeast 8 1.0 18 1.0
Other Alaska 2 1.0 88 3.1
Out of state 34 4.3 215 7.6
Foreign 3 1.0 24 1.0

Total 798 2,838
1 Does not include deletions of units partially outs ide the planning area

The Nelchina permit hunt in the planning area is divided into 23 game
management units encompassing an area of over 15,000 square miles. Of these
units, 22%constitute 70%of the user days (Atl as Map C2b; Table 7).
Fifty percent of the use occurs in only three management units, un its 13-10,
13-12, and 13-14, which are located near Lake Louise, the Little Nelchina
River, and the Oshetna River, respectively. With the addition of two more
areas, Deadman Creek and Indian/Moose Creek, user days increased to 70%of
the use. Access is gained by aircraft most of the time (31%), followed by
off-road vehicles (28%) and highway vehicles/foot (26% ) (Table 8). Other
methods of transportation had relatively low use. The average number of

-10-
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FIGURE 2 . Area o f the Special Nelch ina Permit Caribou Hun t
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TABL E 8. Modes of Transport ati on Used i n the Nelchina Caribou Hunt, 1981

user days per hunter spent in a cari bou management unit was 3.6, ranging
from a l ow of 2.8 days t o a high of 8,1 days.

Caribou game management units are large , and user days are not distributed
evenly, because specific access points and hunting areaS are used (harvest
report code units). These access po ints and hunting areas are l i sted in
table 9.· Code unit numbers are given to each geographical area, although
these areas st i l l are general (e.g., complete drainages and access points)
and may not represent exactly where the hunting took place . Li kewise, a
porti on of hunters report the wrong unit .

57 (19%)
88 (32%)

143 (57%)
27 (38%)
8 (36%)
6 (32%)

329

Number of
Unsuccessful
Hu nters

241 (Sit)
188 (68%)
110 (43%)
44 (62%)
14 (64%)
13 (68%)

614

Number of
Successful
Hunt ers

Total No.
of Hunter s

of transportation

TABLE 7. Cari bou Game Management lUnits Important for Human Use within the
Susitna Pla nning Area

Level No. No. X
of Use . Unit Locat ion Days Hunt er s Days

70% 13-10 Lake Loui se 714 201 3.6
13- 12 Litt le Nel china Rive r 540 188 2."9
13-14 Oshetna River 247 82 3. 0
13-21 Deadman Creek 162 58 - -2.8
16-203 Indiar., Moose , and

Johnson Creek 137 16 8.6

80% 13-22 Nenana River 122 19 6.4
16-101 Dutch and Peters Hills 102 15 6.8
13-13 Anthracite Ridge 97 21 5.0

90% 13-16 Tsis i Creek/Fog Lake 91 27 3.4
13-202 Caribou Pass 64 18 3.6
13-23 Maclaren River 62 12 5.3
13-15 Clarence Lake, Clear Creek 61 17 3.6

1 Corrected for unknown areas2 Fifty percent of hunt i ng in th is unit . was in t he study area

Alrplane
Off-road Vehi cl e
Hi ghway Vehi cl e &on foot
Boat
Motor Bike
Horse

Tot al Known Modes

1 Incl udes multiple modes

Mode of
Transport at ion

I
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I
I
I
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TABLE 9. Specific Caribou Harvest Report Code Units or Access Points with
the Greatest Amount of Use (hunt er days) in the Susitna Planning
Area, 1981
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TABLE 10. -Cari bou Harvest Report Code Unit DistribuLion, by Effort, 19811

Of the 216 units, only 12 (5%) made up 50%of the effort (days); 25 (12%)
made up 70% of. the effort; and 17 and 28 constituted 80%and 90%of the
effort, res~ective1y. These figures illustrate that access plays an
important role in hunter distribution (Table 10).

TABLE 9. (Cont i nued)

Uni t Location No. Days No. Hunters

13-32B Blue Lake 12 1
13-428 Tsis i Creek 11 5
13-318 Buchia Creek 11 3
13-505 Caribou Lake 10 3
13-404 Crater Lake 10 3
13-272 Sheep Mountain 10 1
13-233 Y Lake 10 1
13-558 A1 phabet Hi 11 s 10 1

5%
12%
17%
28%

Percent of Total

12
25
37
60

Number of Units

50%
70%
80%
90%

Use Ca tegory

1 Tot al of 216 units

The ten un i t s most heavily used are Lake Louise, Eureka, Tyone River, Big
Oshetna River, Happy River/Rai ny Pass, Ne1china River, Tyone La ke, Dutch and
Peters hil ls, Coa l Creek, and Clarence Lake .

~hee~. Sheep are the wildlife species in third highest demand for hunting
1n t e planning area. They also attract many hikers, photographers, and
nature viewers to peaks easi ly accessible from nearby major population
centers of the state. In the basin, more than 1,170 people were est imated
to have applied for sheep harvest t ickets i n 1981, and of these 370 actually
hunted sheep. The residency of these hunters was similar to that of moose
and caribou hunters in the planning area, with the exception of out of state
and foreign hunters, who make up 17.6%of the total of sheep hunters (3.8%
for moose, 8.6%for caribou) (Table 11). All sheep hunters spent an average
of 4.6 days and took 146 animals , 16.2%of the sheep killed statewide.
Their overall success was 38.7%, versus 42.4%statewide.
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TABLE 11. Residency of Sheep Hunte rs in the Susitna Planning Area, 19811

(

,

Residence

Anchorage-Girdwood
Palmer-Skwentna
Kenai-Homer
Kodiak-Alaska Peninsula
Cordova-Tok
Fairbanks-Delta
Southeast
Other Alaska
Out of state
Foreigners

TOTAL

.1 Adjusted for unknown residency

Number of Hunters

195
88

6
o
3
9
4
o

58
7

370

Percent

52.7
23.8
1.6

o
1.0
2.4
1.0

o
15.7
1.9

,

I
I
I

There are 15 code units, whith constitute 70%of the total user days. An
additional four code units bring the total use to 80%of the days (Atlas
Map C2c, Table 12). With an additional eight code units (a total of 27
units), 90%of the use is represented. The majority of these 27 important
units are near road and airstrip access points. The ten locations most
heavily used were Boulder Creek, Ch ickaloon River, Friday Creek, Pavell
Glacier Area, Caribou Creek, Ship Creek, Honolulu Creek, and Coal Creek
(Table 12). Transportation modes most frequently used in the planning area
were airplanes (41.9%) and highway vehicles-(34.3%) (Table 13).
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TABLE 12. Sheep Harvest Report Code Units Important for Human Use in the

I Susitna Planning Area, 1981

Use Unit No . No.

I
Category Code Location Days Hunters

70t USE 13-18 Boulder Cr~ek 162 42
13-19 Boulder-Chickaloon 123 27

I 14-28 Friday Creek 108 19
13-25 South Fork Pavell Glacier 91 13
13-15 Cil r; bou Creek 72 16

-I 14-02 Sheep Creek 70 10
14-11 Chickaloon River 65 IB
13-02 Honolulu Creek 54 10
13-22 Coa1 Creek 53 7

I 13-05 Jay Creek 48 11
13-17 Hicks Creek 47 12
13-26 Ne lchina Glacier 44 10

I 14-30 Wolverine Creek 43 14
13-24 Matanuska Glacier 43 9
16-04 Happy River/Rainy Pass 42 . 5

I 80t USE 14-09 Kings Creek 41 9
14-29 . J im Creek" 34 8
14-31 Pinnacle Mountain 33 4

I 16-03 Johnson Creek 32 4

90%USE 14-01 Iron Creek 29 4

I
16-01 Yentna River 23 6
13-01 Brushkana Creek/Caribou Pass 22 8
13-14 Horn Mountains 21 6
13-23 Glacier/Monument Creek 20 4

I -13-20 Talkeetna River 19 6
13-12 Little Oshet na River 19 4
14-07 Jonesville/Moose Creek 5 19

I TABLE 13. Known Modes of Transport at ion for 1

I
Sheep Hunters in t~e Susitna Planning Area

Frequency of Use
Mode Number of Hunters Percent Use

I Ai rpla ne 144 41.9
Highway Vehicle 118 34.3
Off-Road Vehicle 34 9.9
Horse 29 • 8.4
Boat 15 4.4
Motor Bike 4 1.1

I Total 344

I
1 Includes multiple modes of tlansportation
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Black and Brown Bea rs. Both black and brown bears inhabit t he Sus itna
Beluga baSlns and are eager ly sought af ter by wi ldlife photographers, nature
viewers, and sportsmen, who often t ravel many mi l es to reach these anima ls.
Bears are readily seen along the hiki ng and canoe trai ls. Ma ny bears,
especially brown bears, are found in more remote, inaccessible areas.
However , people are still attracted to these remote areas to view and to
hunt them.

Black bear tags are -issued only to non-residents of the state of Alaska.
Thus i t i s difficult to determine the number of resident hunters who hunted
bears. Statewide, there were 1,247 tags issued t o non-residents, and the ir
success rate was 18.8% (235 bears harvested ). Both resident and
non-resident hunters are required to report and seal bears t hat are
harvested only if they t ake the skul l and hide . Therefore, the numbe rs of
bears take n by each group i s not known. The success rate of res idents, of
course , i s not known. Assuming that t he success rate in the pla nn i ng area
is simi lar to t hat sta tewide, we can extrapolate to estimate t he to tal
number of bear hunt ers , both resident and non-res ident, in the area.

In the planning area in -1982, 159 black bears were harvested. Of these, 136
were killed by residents and 23 by non-residents (Table 14) . A total of 122
non-residents purchased tags and hunted in the planning area, assuming one
tag per hunter. The res ident ki l l of 136 black bears is a minimum figure,
since residents are not required t o seal black bears i f they salvage only
the meat. An est imate 0f the number of resi dent s hunting bears, assuming an
18.8% success rate , is 723.

The department ma inta ins records whi ch show t he approximate kill sites for
blac k bears in t he planning area. Most of t hese sites are near road or
airplane access points . Game ma nagement units 13-E (Cantwell Area ) ,. 14-A
(Anchorage-Wasi ll a) , and 16-B (Tyonek-Skwent na) had the most black bears
taken • .

TABLE 14. Number of Black Bears Sealed per Game Management Unit, 19811

Sub-Unit Total Anima ls Ki lled

13-A 12
13-B 3
13-0 5
13-E 20
13 unk 1
14-A 30
14-B 13
14 unk 1
16-A 19
16-B 52
16 unk 3

Total 159

1 Does not incl ude bears t aken in defense of life and property
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Tags are necessary for all hunters of brown bears. Statewide, 813
non-resident and 5,049 resident tags were issued. A total of 811 brown
bears were killed statewide, 435 by non-residents (success rate = 53.5%) and
376 by residents (success rate = 7.4%). The success rate for non-residents
may be higher because many non-residents employ professional guides. In the
planning area, 89 brown bears were harvested, 28 by non-residents, 61 by
residents (Table 15). Assuming the success rate for non-residents and
resident brown bear hunters in the planning area to be the same as the
statewide success rates for non-residents and residents, respect ively, there
were an estimated 52 non-resident and 824 resident brown bear hunters in the
planning area in 1982. Game management units 16-B and 13-E accounted for
most brown bears harvested.

TABLE 15. Number of Brown Bears Sealed per Game Management Unit, 19811

Sub-Unit Total Animals Ki lled

13-A . 14
13-B 11
13-0 8
13-E 28
14-f. 1
14-B 1
16-A 1
16-B 25

Total 89

1Does not include bears taken in defense of life and property.

Furbearers. Furbearers is the term given to a variety of unrelated species
pursued by humans for their pelts rather than for their meat. Occasionally,
a furbearer will be eaten; but generally only their pelts are used.
Furbearers in the study area for which data are available are lynx, wolves,
land otters, wolverines, and beavers. They are usually trapped by local
trappers . Therefore, the potential demand for trapping in the planning area
can be extrapolated from the number of trapping licenses issued to people
who live in the communities in the planning area. Table 16 lists the
communities with the number of trapping licenses issued for each.

Table 17 presents the numbers of trappers and mean trapline length in
selected locations of the planning area during 1981, and Table 18 gives, by
game management unit, a sample of number of furbearers trapped (File Data,
Statistics Division, ADF&G) . The statistics presented are only a minimum of
the number of animals trapped. Probably many more were trapped but not
recorded.
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TABLE 16. Trapping Licenses Issued to Residents3in or near the Planning Area 1982
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TABLE 17 . Numbers of Trappers and Mean Trapl ine Length, 19811

Game Number Mean Length
Area Ma nagement Unit Trappers Trapl ine Mil es

Glenna 11 en, Paxson
La ke Louise 13-01 20 81.6
Skwentna 16-01 8 61.8
Cantwe11, Dena 1i 13-05 5 35. 6
Talkeetna , Petersvi l le 14-02 6 19 .2
Palmer . Wasi lla 14-01 9 29.1

1Fi l e Data, Game Division

TABLE 18. Numbers of Anima ls Trapped, 19811

Game Management
Subunit Lynx Wolf Wolverine River Otter Total Rank

13-01 22 13 12 5 52 3
13-02 6 9 ·11 5 31 6
13-05 40 18 15 0 ·73 2
14-01 7 4 5 28 44 4
14-02 0 1 4 4 9 7
16-01 1 7 6 18 32 5
16-02 1 13 39 30 83 1

I Fil e Data, Stat i st ic s Divi s ion

Subsistence

The subsistence life styl e is important for many residents in t he pla nning
' area . Th is use of resources , for example, is very import ant to the way of
l i fe of resident s of t he Tyonek and Upper Yent na areas (Atlas Map C5), as
demonstrated by research conducted by the Di vis ion of Subsistence (Fal l
et al. 1983 ). In 1982 and 1983, about 52%of t he househo lds in the village
of Tyonek and 82%of the households in the Upper Yentna area participated i n
a survey of their uses of f ish and wi ldl ife. Some of the results of this
survey are summarized in Table 19.

The available data suggest that salmon are one of the most widely used
resources in both communities . Over 90%of the households in Tyonek
participated i n salmon f ishing in 1982, similarly 67-78%of t he Upper Yentna
households fished for chjnook, sockeye, and coho salmon in that same year.
In add i t ion, over 90%of the households i n Tyonek harvested moose in the
last f ive years. In 1982 , 83%of the Upper Yent na households harvested
moose . Freshwater f ish, eulachon, sma ll game and furbearers were the major
groups harvested by Upper Yent na residents, and chinook salmon and shell
f i sh appear to have consti tuted most of the harvest by Tyonek residents in
1982.
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TABLE 19. Subsistence Use of Fish and Wildlife 19B2

Species Taken
TYONEK (N=39)

# animals %of households2 UPPER YENTNA (N= 38)
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Sport Fish

1 These harvest numbers do not include additional salmon removed from commercial
harvest for home consumption.

2 Percent of households harvesting these species wi~hin the last five years
(1978-1982)

Source: Fall, Foster, and Stanek 1983
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151 67%
470 78%
531 44%

I127 22%
351 75%

1805 14-72%
J5929 36%

152 42%
171 50%

I1181 11-36%
30 83%
13 44%

"'

1 11%
1 6%
1 3%

1481 19%34%

97%
94%
75%
72%
91%

3-50%
- 34%

69%
56%

3-53%
91%
22%

6%

N/A
N/A
N/A
N/A
N/A

15
1-3

1

1056-3300

Chinook (king) salmon
Sockeye (red) salmon
Pink (humpback) salmon
Chum (dog) salmon
Coho (silver) salmon
Freshwatef fish
(except eulachon)
Eu Tachon (Hoo1igan)
Waterfowl
Spruce grouse
Small game/furbeare rs
Moose
Black Bear
Brown Bear
Caribou
Sheep
She 11 fi sh
Ha rbor sea1sl
Belukha whales (1 belukha harvested) 21-37%

(3 struck animals)

Sport fishing is one of the most important recreational activit ies in the
planning area in terms of numbers of individuals participating, total user
days, and number of fish caught. A total of 225,345 days of fishing were
spent by reporting sport fishermen in 1981 in the planning area, and 218,264
fish were harvested . This constitutes 15.9%of the effort and 17.9%of the
sport fish harvest statewide.

Table 20 displays the sport fish harvest by species and drainage for
1981. The location of these lakes and streams can be found in Atlas Maps B7
and B8. The rivers in the planning area contributed approximately 8%
to the total harvest statewide. From 1977 to 1981, the recreational harvest
in the planning area ranged from 6.0% to 9.3%of the statewide harvest
(Table 21).
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If the t ot al sport fi sh harvest i s looked at over a per iod of ti me , it wi ll
be seen that certa in r i vers and lakes i n t he planni ng area consi stently
cont ribute more f ish t han ot hers (Tabl e 21) . Eas ts ide and we ~ ts ide Susi t na
dra inages appear to cont ri but e equal ly large percentages, and wi thin these
drainages certa in ri vers stand out as important cont ributors. Mont ana ,
Clear , and Sheep creeks i n the eastside and t he Deshka, Lake Creek, and
Alexander Creek in the wests ide are important cont ri butors . The wes t and
easts ide Sus itna dra inages contribute the la rgest average percentage of
f i sh, approximat el y 40%each of the planning area and 3%each of the
sta tewide catch , during the five :,'ears of record .

Duri ng 1981, the 'fish contributing t he l argest percenta ge of the catch to
the statewide total were burbot (45.8%) , l ake t rout (28.7 ~ ), chum sa lmon
(19.5%), i mmatu re chinook salmon (18.5%), and wh ite fish (17.6%) .

,I

"

From 1977 through 1981, streams near Glennallen, the east and west sides of
the $usi t na River, and the wes t side of Coo~ Inlet supported a totQl of
92,635 to 123,326 angler-days (Table 22) (Mills 1979-1981). Most Sus itna
basin angling effort in the planning area was concentrated on the eastside
Susitna drainage (x = 44.2%) . The rivers used most by fishermen ip the
Susitna basin are Sheep Creek, the Deshka (Kroto Creek) , Alexander Creek,
Montana Creek, La ke Creek, and Clear Creek (Atlas Fig. C4) . The number of
angler days in the area increased 18%between 1981 and 1982, ,which is fast er
than ~he human populat ion 'growth .

Following is a summary of the important sportfish species, their
contribut ion to t he t ot al harvest, and the most popular places where they
are fished.

Ch i noo k (king) salmon . King salmon are one of the most popu la r species for
sport f lsh lng l n Southcentral Alaska. Fo r ,many years r ivers were closed t o
sport f ish ing of this species because of t heir l ow stocks. Recently their
populat ions have i ncreased and they can now be fished.

In the Susi tna-Bel uga pla nning area 4,550 adu lt and 2, 202 imma t ure king
salmon we re reported caught i n 1981, and the maj or i ty (74.8%) of these were
take n from t he west Susitna dra inages . The Desh ka Ri ver (Krot o Creek ) had
t he mos t fi sh ta ken ( 16.2 ~ ) out of all other surveyed streams and la kes i n
the study area.

Ki ng salmon harvest in the Susitna basin in 1981 constituted 9.5%of the
st at ewi de total of king salmon harvest.

Coho silver) salmon. Silver salmon are another popular sportfish in the
uSltna basl n. ot sea-run and land- locked coho are taken by anglers. The

number of sea-run and land-locked s ilvers make up 10.2%and 0.3%of the
total statewide harvest of t hese species, respectively. The majority of
sea-run coho (54.7%) are caught i n rivers of west Cook Inlet. Montana Creek
provided a large harvest also (17.6%) . The majority of land-locked coho are
caught i n the eastside drainages .
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TABLE 22. Angler-days Fished by Stream, 1977-1981, and Percent Contribution
to Statewide Tot~ls

Stream Fished 1977 1978 1979 1980 1981

Lake Louise
Lake Susitna &
Tyone Lake 14,899

Other Waters x 35% 7,746

Glennallen Area Total 22,645
( 1. 9%)

13,161
4,667

17,828
( 1. 4%)

12,199 10,539
6,613 5,823

18,812 - 16,362
(1.4%) (1.1% )

14,397
5,354

19,751
(1. 4%)

J

1
Caswell Creek
Montana Creek
Sunshine Creek
Cl ear (Chun i1 na)
Sheep Creek
Others

.
East Side Susitna
Drainage Total

14,268

Creek 3,163
8,112

12,501

38,044
(3.2 %)

25,762

5,040
11 ,869
14,970

57,641
(4.8%)

3,710
22,621
3,317
5,125
6,728

12,639

54,140
(3.9%)

4,963
19,287
5,208
4,388
8,041

12,216

54,103
(3.6%)

3,860
16,657
3,062
3,584
6,936
7,850

41,949
(2. 9% )
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Total Alaska 1,197,590 1,285,063

1M.J. Mills 1979, 1980, 1981, and 1982

2Low year for pink salmon run

1,488,962 1,420,172

J

1

I
\

J

\

I
"j

1

13,248
6,471
6,892

377
1,378
1,364

899

4,586
2,120

99,035
(6.9%)

37,335
(2. 6% )

19,364
8,325
6,812

2,542
614
700
43

4,998
2,999

414
29

471
814

48,125
(3.2%)

118,590
(].9%)

2,185
1,069

912
31

7,577
1,615

263
189
613
519

13,236
13,881
8,284

123,326
(9.0%)

50,374
(3. 7%)

1,364,729

732
1,185

905
172

6,011
3,420

302
129
172
151

9,111
8,767
6,914

37,971
(3.0%)

113,440
(8.8%)

3,852
6,946 "
5,991

1,342
1,355
1,037

343
7,269
2,205

566
287
436
317

31,946
(2 .7%)

92,635
(7.7%)

West Side Cook Inlet
West Side Susitna
Drainage Total

Total Contribution

Deshka River
(Kroto Creek )

Lake Creek
Alexander Creek
Polly Creek
Talachulitna River
Chuit River
Theodore Ri ver
Lewis River
Other Rivers
Other Lakes
Shell Lake
Whiskey Lake
Hewitt Lake
Judd Lake



Sockeye (red) salmon. Sockeye salmon harvested in the planning area make up
2.3%of the total sportfish harvest. The majority of sockeyes (65 .8%) are
caught in the west Susitna drainages, and in this area, most are caught in
Lake Creek. In the planning area, their total contribution to the statewide
harvest is only 2.8%.

Pink (humrback) salmon. The eastside Susitna drainages contribute the
majority 87.8%) of the pink harvest in the planning area. Montana and
Sheep creeks had the highest catch in 1981, contributing 33.0%and 22 .9%of
the pinks in the planning area, respectively .

Chum (dog) salmon . Chum salmon harvest 'in the planning area constitutes
19 .5%of the statewide sportfish catch of this species, and the majority
(88.4%) of these chum are caught in r4vers on the eastside Susitna
draina~es . The creeks in this area with the largest sportfish harvest are
Sheep (18.3%) and Montana (14.9%) creeks.

Ra inbow trout . Rainbow trout constitute the second largest contribution to
numbers of flSh caught in the planning area. They are second (21. 4%) only
to grayling (26.4%) with respect to numbers caught. This harvest makes up
11 .7% of the total statewide harvest for rainbows. The majority of these
fish (62.4%) are caught in wests ide Susitna River tributaries. The stream
contributing the largest catch is the ~eshka (17.4%), followed in order by
Lake Creek (13.8%), Alexander Creek (11.r ~), and -the Theodore River (5.2 %).

Lake trout. Lake trout caught in the planning area represent 28.7%of the
statewlde harvest for lake trout. The majority were caught in the
Glennallen area (88.9%) . Most are found in the Lake Louise, Lake Susitna,
and Tyone Lake areas.

Arctic grayling. The Arctic grayling catch in the ~lanning area contributed
the greatest number of fish to the total sportfish caught in the planning

. area in 1981 (25,846 fish). Approx imately equal numbers of grayling came
from Glennallen (40.8%) and eastside Susitna (38.9%) drainages. These fish
make up 16.2%of all grayling caught in the state.

Whitefish. The whitefish sportfish catch in the planning area contrtbutes
17 .6%to the total whitefish catch statewide. All whitefish in this area
are caught in the Glennallen area lake system, and most (94.4%) are caught
in Lake Louise, Lake Susitna, and Tyone Llke.

Burbot. Of all sportfish species caught in the planning area , burbot
cont:-ibute the most to the statewide catch of anyone species. Of all
burbot caught in the state, 45.8%are caught in the planning area, and 43.2%
are caught in Lake Louise, Lake Susitna, and TY3ne Lake .
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Commercial Fish

Currently, all five species of Pacific salmon are harvested commercially in 
Upper Cook Inlet (UCI). The UCI salmon fishery, although contributing less
than a mean 5%of the statewide harvest, generated an average of $21.8
million annually for the years of record 1977-1982 (range = 15-32 million)
for 599 drift and 747 set net fishermen. Set gill nets accounted for 40%of
the commercial harvest in 1981 (Ruesch 1983). Only se nets are allowed in
the Northern District, which includes the immediate area into which rivers
of the Susitna basin drain.

The General Subdistrict of the Northern District is the only UCI fishing
subdistrict encompassed in the Susitna planning area (Figure 3) and is
divided i nt o three areas. "Area 247-30 extends from the Chuitna to the Ivan
River; area 247-41 extends from the Ivan River to a few miles west of Point

.McKenzie ; and area 247-42 extends from Point McKenzie to the eastern shore
of Knik Arm. The commercial harvest in these three areas in 1981 equaled
16%of the total Upper Cook Inlet commerc ial sal mon harvest (Bruce King,
pers. comm.) . However, the compilation of data for the Northern District
only and the General Subdistrict in particular is somewhat mislead "ng
because many fish bound for Susitna basi n rivers to spawn are caught in the
Central District of UCI. Presented here are both detailed data for the
Northern District, specifically the General Subdistrict, and also summary
data for all districts.

The five species of salmon in UCI are captured as they migrate to their
river of origin to spawn. The s p~ci es that generate the most income for the
f ishermen are sockeye, followed by chum, pink, and kiAg salmon (Ruesch
1983). The exvessel value of Upper Cook Inlet commercia l salmon harvest for
21 years is presented in Table 23. There was a dramatic increase in 1976 in
income due -t o an increase in the price paid for sockeyes and pinks. Cohos
had a 362% increase in 1974, and chum had a 384%increase in 1972. All
species have remained at or nea,' these higher annual values.

Table 24 presents the 1981 commercial catch by species in the General
District. Based on average prices per species, the total dollar amount
brought in by commercial fishermen in the General District is over $2
million. However, we cannot look at only General District data, as
explained previously. Ninety percent of the chum harvest is attributed to
the drift gill net fleet in the Central District. The majority of these
fish are bound for Northern District streams, especia11y the Susitna River,
believed to be the foremost contributo r to the commercial chum salmon
harvest (Ruesch 1983).

It is a difficult, if not impossible, task at this time to separate out
commercial catches by river of origin . Thus we have used catch i n the
Northern District only as an indicator of importance of the UCI commercial
fish catch. These figures underestimate the numbers and value of fish
contributed by the Susitna basin. The total commercial catch in Upper Cook
Inlet for the ~eriod 1954-1981 is displayed in Table 25 . The catch for
1981, divided into area, gear type, and species, is displayed in Table 26.
Biologists from the Commercial Fish Division have estimated that the
contribution by salmon populations from Susitna basin rivers to the total
UCI catch in 1981 was 56.6%. They also estimate that these rivers
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co~tribute 90%of the chum catch, 75%of the pink, 75%of the coho catch,
and 30%of the sockeye catch. Table 27 displays the contribution of Susitna

·basi n rivers to the catch in 1981.
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Figure 3

Upper Cook Inlet Ma nagement Area, Adu lt Anadromous Investigat ions , 1982
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Exvessel Value of Upper Cook Inlet Commerc ial 1Salmon HarvestTABLE 23.

[
in Thousands of Dollars by Species, 1960-1981

Year King Sockeye coho Plnk chum Total

'- 1960 140 1,334 307 663 343 2,787

1961 100 1,687 118 16 204 2,125

1_ 1962 100 1,683 342 1,274 582 3,981

1963 89 1,388 193 13 236 1,919
[ 1964 20 1,430 451 1,131 646 3,678

I" 1965 50 2,099 109 70 230 2,558

1966 50 2,727 295 823 338 4,233

J 1967 49 2,135 187 13 202 2,586

1968 30 1,758 51 5 1,209 843 4,355

I. 1969 70 1,231 109 23 204 1,637

I
1970 49 1,135 354 387 745 2,670

1971 189 1,102 143 22 316 1,772

I 1972 179 1,980 224 478 1,214 4,075

1973 97 2,587 255 330 1,449 4,718

I 1974 194 2,987 923 955 1,583 6,642

1975 68 2,680 847 418 2,747 6,760

1976 269 8,648 837 1,876 1,985 13,615

1977 463 13,292 · 857 786 5,187 20,585

1978 418 20,592 935 1,332 2,367 25,644

1979 596 7,935 1,853 96 3,944 14,424

1980 455 9,123 1,194 2,634 1,612 15,018

1981 479 11 ,546 2,435 184 4,218 18,862

1982 831 24,216 3,614 600 5,657 34,918

1 1979-1981; Preliminary data, Annual Management Rept. 1981, UCI
Region II
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TABLE 24. 1981 Commercial Catch by Period and Species, Set Gill Nets,

'\
General Subdistrict

Date King Red Coho Pink Chum

6/26 86 508 2 1 23
6/29 58 1,516 1 9 110

7/03 130 1,192 8 9 23 I7/06 109 7,517 333 3B5 7,351
7/10 65 52,334 4,181 875 1,190

'7/12 42 30,990 10,015 1,016 3,181
J7/14 53 16,684 5,561 4,305 .905

7/17 12 1,998 723 1,054 107
7/19 19 18,061 51,738 9,522 14,367

I7/20 14 8,583 12,419 4,660 3,294
7/24 14 3,075 4,452 8,709 568
7/27 7 2,417 6,263 9,211 490
7/29 11 2,250 14,636 2,400 5,173 , t7/31 4 696 3,052 1,170 B76

8/03 ' 8 BOO 3,210 2,191 3,530

I8/07 1 113- 1,146 · 227 226
8/10 1 61 615 197 153
8/14 0 2 112 0 5
8/17 0 1 163 7 98 I8/21 0 6 133 3 103
8/31 0 2 29 0 16

Total 634 148,806 118,792 45,951 41,789 I
I
I
l
J
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TABLE 25. Commercial Ca tch of Upper Cook Inlet Sa lmon i n Numbers of Fish by

r Species, 1954-1981

Year King Sockeye Coho Pink Chum Total

[ 1954 63,780 1,207,046 321,525 2,189,307 510,068 4,291,726
1955 45,926 1,027,528 170,777 101,680 248,343 1,594,254

~~
1956 64,977 1,258 ,789 1ge,189 1,595,375 782,051 3,899,381
19f.7 42,158 643 ,712 125 ,434 21,228 1, 001,470 1,834, 002
1958 22,727 477,392 239,765 1,648 ,548 471 ,697 2,860,129
1959 32,651 612,676 106,312 12,527 300,319 1,064 ,485

I· 1960 27,512 923,314 311 ,461 1,411 ,605 659,997 3,333,889
1961 19,737 1,162,303 117,778 34,017 349 ,628 1,683,463
1962 20,210 1, 147,573 350,324 2,711,689 970,582 5,200,378

I.
1963 17,536 942,980 197,140 30,436 ~87,027 1,575 ,119
1964 4 ,531 970,055 452,654 3,231,961 1,079,084 5,738,285
1965 9,741 1,412,350 153,619 23,963 316,444 1,916,117
1966 9,541 1,851, 990 289 ,690 2,006,580 531,825 4,689,626

I 1967 7,859 1,380,062 177,729 32,229 269,037 1,894,716
1968 4,536 1,104,904 470,450 2,278,197 1,119,114 4,977,201
1969 12,398 692,254 100,952 33,422 269 ,855 1, 108,881

I
1970 8,348 731,2 14 275 ,296 813,895 775,167 2,603,920
1971 19,765 636,303 100 ,636 35,624 327,029 1,119,3 7
1972 16,086 879,824 80,933 . 628,580 630,148 2,235,571
1973 5,194 670 ,025 104 ,420 326,184 667 ,573 1, 773,396
1974 6,5 96 497 ,185 200, 125 483 ,730 396,840 1,584, 476
1975 4,790 684,818 227,372 336,359 951,796 2,205,135
1976 10,867 1,664,150 208,710 1,256,744 469,807 3,610,278

I 1977 14,792 2,054,020 192,975 554,184 1,233,733 4,049,704
1978 17,302 2,621,667 219 ,360 1,689 ,098 571,959 5,119,386
1979 13,738 924,415 265 ,166 72,98:- 650,357 1,926,658
1980 13,798 1,573,597 271,418 1,786,430 389,113 4·,034,356

I 1981 12, 240 ' 1,439,235 485,148 127,169 833,549 2,897,341

I
I
I
I
I

I
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TABLE 26. Commercial Salmon Harvest by Area, Gear Type and Species
Upper Cook Inlet , 1981

I
Area Chinook Sockeye Coho Pink Chum Total

IDrift Gi 11 net 2,319 633,145 226,257 53,888 756,848 1,672 ,457

Set Gillnet I
Upper Subdistrict 8,359 496,196 36,133 . 15,659 2,467 558,814
Kalgin Subdistrict 175 33,945 46,173 2,093 2,009 84 ,395

IWestern Subdistrict -624 21,739 29,629 939 21,110 74,041
Kustatan Subdistrict 38 3,995 10,804 1,077 455 16,369
Chinitna Subdistrict 0 538 1,784 167 2,887 5,376
Central District ITotal 9,196 556,413 124,523 19,935 28,928 738,995

Eastern Subdistrict 91 100,856 15,570 7,374 4,419 128,310

IGeneral Subdistrict 634 148,806 118,792 45,951 41,789 355,972
Northern District

Total 725 249,662 134,362 53,325 46,208 484,282
Seine 0 15 6 21 1,565 1,607 I
Grand Total 12,240 1,439,235 485,148 127,169 833,548 2,895,596

TABLE 27. Commercial Salmon Catch ypper Cook Inlet, 1981-1982, and the Susitna .
Basin Contribution, 1981

•

Chinook
1981

Cook Inlet 11,500

Susitna basin unknown

1982
Cook Inlet 21,000

Sockeye Coho Pink Chum Total I
1,443,000 494,000 128,000 843,000 2,919,500 ,

425,000 371,000 96,000 759,000 1,651,000

(29.5 %) (75.0 %)2 (75.0 %)2 (90.0 %)2 (56.6%)2

3,237,000 777,000 789,000 1,429,000 6,253,000

1Informat ion from K. Florey, B. Cross, A. Ki ngsbury

2Estimates
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Nonconsumptive Uses of Fish and Wildlife

Nonconsumptive use of fish and wildlife (e. g. , nature viewing, brirdwatch ing,
photography, research, etc.) has been shown to contribute up to 30%of the
total use of fish and wildlife in the southeastern Uni t ed States. In Alaska
it may be even higher. I t i s an important act iv ity i n the planning area,
but is not yet quantified as to i t s percentage contribution. The Uni t ed
States Fish and Wildl ife Service conducted a survey on nonconsumptive use of
fish and wildl ife by Alaskans (1982). According to this study, there were
286,500 people (69%) that used wildlife nonconsumptively, and of these
121,900, or 29%, of al l Alaskans did not fish or hunt . Overall in Alaska
the percentage contribution to nonconsumptive use was 900,000 user days in
1978 (USFWS 1982).

Many tourists travel to and through the planning area, and 12%of all
visitors who t ravel through Anchorage travel through the Matanuska-Susitna
Borough, which constitutes a large part of the planning area (pers. comm.,
Anchorage Convent ion and Vis itors Bureau). During these travels, tourists
often view nature, photograph wildlife, birdwatch, or use recreational
facilities where wildl ' fe are known to be.

In 1981, the total number traveling through the borough was 87,993
(Table 28). These tourists spend money on equipment, services, food, and
lodging. Many Alaskans and borough residents especially are benefitted by
this act ivity .
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Table 28. Visitors to the Matanuska-Susitna Borough in 1982 and the Nat ure
of Their Visits (From In-Flight Survey, Anchorage Convention and
Visitors Bureau )

Year Total
Non-Residents
Residents

Spring
Non-Residents
Residents

SUl1111er
Non-Residents
Res idents .

Fall
Non-Residents
Residents

Winter
Non-Res idents
Residents

Anchorage Visitors

733,300
578,500
154,800

84,500
62,600
21,900

387,700
329,200
58,500

173,800
125,700
48,100

87,300
61,200
26,100

Mat-Su Visitors

87,933(12%)

7,605(9%)

54,278(14%)

17,380(10%)

8,730(10%)

I
I
I
I
l

I

I
I

Spring - April, May
SUl1111er - June, July, August, September (in part)
Fall - September (in part), October, November, ~ecember

- Winter - January, February, March

Public Attitudes

An extensive outdoor recreation survey conducted in 1979 reported that the
top six activities rated as "favorite" by adults in Southcentral Alaska,
with the exception of "walking and running for pleasu re," which was third,
were activit ies that generally take place on pUbl ic land (Alaska State
Parks) . Table 29 summarizes the findings of the survey. Fishing and
camping were "most preferred," followed fourth by hunting, then motorboating
and beachcombing . The top five activities in wh ich adults "preferred to
pa rti ci pate" were usually dependent on pub1i c 1and : fi shi ng, campi ng,
hunting, motorboating, and hiking. Fishing was the third activity in which
adults "participated most frequently" (first .and second were driving and
walking/running) . The reason most frequently given by people for not
participating in more preferred activit~es was lack of time (72%).
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TABLE 29. Southcentral Alaska Resident Outdoor Recreation Data

A. Actlvltles ln whlch adults most frequently partlclpate (analysls by
Clark and Johnson)

I

I

I

J
driving for pleasure
fi~hing

tent camping
bicycling
target shooting

walking/running for pleasure
audience for outdoor sports
motorboating
cross-country skiing
recreational vehicle camping

B. Activltles ln wnlch adults would 11ke to partlclpate more often
(analysis by Clark and Johnson)

fishing
hunting
hiking
flying
bicycling

camping (general, tent)
motorboating
alpine skiing
driving for pleasure
recreational vehicle camping

c. Actlvltles rated as favorlte by adults (analysls by Alaska D1Vlslon of
Parks)

fishing
hunting
beachcombing
cross-country skiing
bicycling

tent camping
walking/running for pleasure
motorboating
playing softball/baseball
alpine skiing

I

I

NoTE: Based on responses by adults partlclpatlng ln the 1979 Alaska PubllC
Survey

The Ke11ert Survey (Ke1lert 1980) was a study of American attitudes and
behavior towards wildlife and natural habitats. The results of this survey
(of 3,107 Americans, including 350 Alaskans) indicated that the respondents
supported protection of wildlife habitat.

Fifty-seven percent of the people surveyed, for example, disapproved of
building houses on wetlands needed b)' waterfowl; a significant 51% opposed
(44% approved of) natural resource development in wilderness areas if it
meant much smaller wildlife populations; 60% favored restricting livestock
grazing on public lands to protect vegetation needed by wildlife, despite
higher beef prices. At a more significant level, 76% favored forestry
cutting practices that he1pe~ wildlife even if higher 1umbe~ prices ·
resulted, and 66% disapproved of oil development if discovered in
Yellowstone Park if it harmed the park's wildlife. An overwhelming 86% of
the national sample favored restrictions on off-road vehicle use if it
harmed wild animals (moreover. a significant 79% of frequent off-road
vehicle users also supported this restriction).

In Alaska, the most outstanding result lias the greater knowledge of,
appreciation for, and protectionist sentiment toward wildlife on the part of
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Alaskans as compared to other r~gions of the country. Most respondents from
this state we re strongly inclined toward maintaining healthy and abundant
wildlife populations despite the loss of various material benefits. Th is
pattern was revealed on the att i tude scales as well as on various habitat
protection and endangered species questions. On the other1hand, Alaskans
had quite l ow moralistic and high domi nioni st i c scores (at t i t ude
sca les deve oped as part of the study) i n addit ion to incl udi ng far mo re
hunters, f i shermen, and trappers than found in other regions. The
protectioni st sentiment of Alaskans, thus, was not related to an ethical
antipathy t oward the consumptive use of animals.

"Considerable appreciation of wildlife, the out-of-doors, and general
interest in animals were found among Alaska, Pacific Coast and the Rocky
Mounta i~ states. Alaska, in fact, had the second highest naturalistic and
lowest negativistic scale scores of all demograph ic groups in the entire
study. Additional ly, Alaskans part icipated far more often in almost all

. consumptive and nonconsumptive wi ld l ~fe-related activities •• •"

"Very significant regional differences also occurred on the knowledge of
animals scale. Alaskans had, by far, the highest scores, ranking only
behind respondents with a graduate education among all demographic groups."

Specifically, Alaskans expressed far greater willingness than any other
region to forsake a dive rsity of human benefits in order t o protect wi ldlife
and natural habitats ," and th is tendency was reflect~d in both very l ow
utilitarian and extremely high ecologistic scores -- in fact, among the most
exceptional of any demographic group on these two scales. Additionally,
Alaskans, in response to a number of habitat preservation questions,
indicated a definite willingness to render substant ial sacrifice to protect
wildlife and natural environments.

Economic Valuation .Summary

Indicators of wildl ife resource value can be associated with the magni tude
of goods and services, employment, or revenues at t r i but abl e to a
wildlife-related activ ity. The use and enjoyment of fish and wildlife
resources in the planning area contribute significant benefits to local and
state residents. Adequate measures of the benefits provided consumers of
these resources can be difficult to obtain, however; commercial fishing,
guiding, taxidermy, air taxi and commercial boat operations, outfitting, or
sale of fur contribute direct benefits in terms of market transactions that
can be quantified. Other important activiti~s such as photography,
sportfishing, viewing, nature study, sport hunting , or subsistence 'Jse are
more difficult to evaluate directly because market transact ions do not
generally apply, and indirect methods are required to assess them.

1 Attltude scales from Kellert 1982
Moralistic = primary concern for the righ t and wrong treatment of animals.
Dominionistic = primary interest in the ' mastery and control over anima ls,

typically i n sporting situations.
Naturalistic = primary interest and affection for wildlife and t he outdoors.
Negativistic = avoidance of animals due to fear.
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The fol lowing summary of social ieconomic val ues resulted from a survey of
available information on fish and wildlife resource use in t he planning
area. The information is admittedly incomplete but does demonstrate that
these resources are of considerable economic value. As reported i n an
earlier sect ion, the Upper Cook Inlet fish ing i ndustry supports 1, 346
f i shermen with an average tota l value to fishermen per year of S2.0 mil l i on .
Total expenditures by 1sport fishermen for the planning area for 1980 were
estimated at $29,500,000 (USFWS 1982). Estimates of net economic value
of sport f ishing 1980 (Willow not f ncluded}, using "willingness to pay" and
"willingness t o sell" methodologies, were $6,750,000 and $15,400,000
respectively. Estimates of net values are discussed in Appendix A. Sport
f ishing act iv ities have i ncreased dramatically in the planning area since
1980; an 18% increase i n user days was report ed between 1ge1 and 1982.

Estimates of total expenditures by sport hunters in the planning area during
1980 included $5,591,000 by big . game hunters, Sl,400,000 by small game
hunters, and S664,000 by waterfowl hunters (USFWS 1982) . These estimates
included the Wi l low Subbasin area. Independent estimates of total
expenditures by hunters during 1981 is presented in Appendix B in addition
to a comparison of economic values associated with three important hunting
areas. Expenditures for big game hunting (Wi llow1 Subbasin not 1included )
and waterfowl hunting were respectively $4,239,000 ~nd $1,379,000 .

Most non-residents hunting in the planning area must use guiding services
when they hunt Call sheep and brown bears in Alaska. A survey from the
Alaska Professional Hunters Association (140 respondents) noted that each
guide averaged 13.5 clients p~r hunting season~ with each client spending an
avera£e of $7,077. This provides a total of $95,550 gross average income
per guide operation. Seventy-five guiding operations were active during
1982 in the study area. Each operation employs an average of 7.3 Alaskans
per year. The average client also spends an additional $2,830 on other
activities or purchases while in the state.

A telephone survey was made of ten of the larger air taxi services tha t
operate in ·the Matanuska-Susitna Borough. A major portion of their business
consists of air charters within the planning area by hunters, f ishermen , and
wildlife photographers. Each of the larger operators grossed in excess of
$300,000 during the 1982 season.

An additional benefit can be estimated in terms of the nutritional
replacement value of wild game and fish harvested by sportsmen. The
following Tables 30 and 31 summarize data used to estimate food replacement
values for moose, caribou, bear, and common sport fish species harvested in
the plannin9 area (John O'Neil, pers. comm.).

r-rh is figure includes the economic values for the Wi llow SUbbas in, because
those values are not able to be isolated from the re~t of the study area
values in the USFWS report .
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Table 30. Susitna Sport s Fishi ng Sa lmon Harvest Val ues , 1981

(1 ) (2)
Number
Harvested

Species
[(2)x(4)x(5) ]

Chinook
Coho
Sockeye
Pink
Chum

7,579
32,609
9,912

24,870
4,892

(3)
Average
We ight1(1bs, )

26.8
6.3
6.2
3.4
7.5

(4)
Average Cleaned

Weight2(1bs, )

21.4
5.0
5.0
2.7
6.0

(5)
Val ue

Per Pound
(Wet Weight )3

$4.12
4.37
4. 27
4.3 1
4.52

(6)
Tot a1

Harvest
Va lue

$ 668,225
712 ,507
211,621
289,412
132,671

I
.1

I
I
I
I

Tot~1:; 79 ,862 $2,014,436

~ Statewide Ha rvest Study, 1981 - Michael J . Mi lls
3 Assumed to oe approximately 80%of round we ight

Based on protein cost of 23 selected food items found in 1974 USDA
Yearbook of Agriculture .

Table 31. Fish and Game Values, 19811

Average 2nd Quarter
Wei ght 1982 Proj ect ed Tot al

Number Per Percent 2 Projected Harvest
Food Item Harvested Anima l Useabl e Price Base . Value

Black Bear 236 150 50 $3.16 $ 55,932
Caribou 920 250 45 4.21 435,755
Moose 2,155 800 55 4.21 3,991,922

Total $4,483,609

IValues were based on costs of protei n provided f rom reta il prices of 23
specified meats and mea t alterna t ives. Wi ld game has a protein per un it
weight rat io severa l t imes greater t han pork or beef.
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CHAPTER II. FISH AND WILDLIFE SUPPLY

Overview

This chapter presents a description of the supply of fish and wildlife
resources m the planning area, This supply, or number of animals, is
related to the capability of the land to support them. Generally, the
capability of an area to support selected species must be assessed
indirectly, by examining the quality, abundance, and seasonal distribution
of food, water, cover, breeding environments, winter habitats, and other
necessary elements required by each species. More direct species data (for
example, population size, natality and mortality rates, seasonal movements
and concentrations) can be valuable in determining the suitability of an
area to support a given population, but such data are available for only a
few species and in only a few areas. Moreover, because environments are
always changing, either naturally or as a result of human activities,
current population data may not be a good index of suitability for future
decades. The information in this chapter on supply is based in part on
quantititive and qualitative .i nformat ion on fish and wildlife species
abundance and distribution. It also is based on known wildlife-habitat
associations and the sUbsequent computer modeling of these associations.
"Supply" refers to the amount of fish and wild1 ife supported by the habitaf,
and since populations fluctuate from year to year, "supply" for our purposes
represents the overall average numbers of fish and wildlife currently
supported in the planning area.

-The planning area supports a variety and abundance of wildlife. One hundred
and fifty-four species of birds, 30 species of freshwater and anadromous
fishes, and 38 mammal species (not including belukha whales and harbor
seals, which occur in Cook Inlet waters) are likely to be regular breeders
or migrants in the study area (Tables 32, 33, and 34). The diversity and
abundance of study area fish and wild life reflect the variety and
productivity of available habitats that provide food, cover, water, and
reproductive areas for these species. Basin habitats include tidelands,
estuaries, river floodplains, deciduous and coniferous forests and
woodlands, shrublands, grasslands, muskegs, freshwater marshes, and a
variety of tundra plan communities (Atlas Map BI5). Table 35 indicates
acreages of 33 plant communities in the Beluga and Talkeetna subbasins
(areas for which such data are available ). Table 36 combines vegetation
into 13 categories (plus water and non-vegetated areas) for these two
subbasins plus the upper Susitna. Table 37 lists some of the bi rd and
mammal species that may occur in 7 particular plant communities. The
modeling descriptions found in Part II of this chapter are based on these
wildlife-habitat relationships.

In this chapter we present, by selected species groups, the habitat
requirements of each, with estimated population numbers. The estimate of
the number of animals living in the planning area and the description of
where they live are based on a variety of sources. Most life history and
ecology information on the various species derive from ~ssessments of some
of the area's populations conducted during coastal zone management projects
and from other assessments, including Alaska's Wildlife and Habitat (ADF&G
1974), Alaska's Fisherie~ Atlas (ADF&G 1976a), and personal communications
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from researchers. Much ecologica l informat i on l ikewise was gleaned from the
Susitna-Hydroelectric stud ies for a port ion of t he planning area (ADF&G
1982 ). All the above information appears in Part I.

The specific associations of habitats and wildlife in the planning area
generated for this chapter comes f rom comput er model ing. The Unit ed States
Soil Conservat ion Se rvice (USDA-SCS) and Uni t ed States Forest Service (USFS)
mapped and invent oried t he majority of the h~b itat (veget at ion) cover i n the
planning area, both by aerial photography and by field assessment . These
data were combined wi th the United States Fish and Wildl ife Service 's
(USFWS) Habitat Evaluation Procedures to generate models that predicted the
relative values of wildl ife habitat . These included good, moderate, and
poor: 1) winter and 2) spring, summer, and fall habitat for moose, the
most wide-ranging visible la rge mammal in the area. Similar procedures were
used to categorize poorly, moderately, and highly theoretical existing and
enhancible habitats for moose, based upon preliminary informat ion from SCS
forage production and a literature review on moose carrying capacity related
to vegetation type. The "Species Diversity Model" addressed species other
than moose, and the SCS-ADF&G "General Habitat Syn~hesis Model " addressed
all species and habitat and mapped vegetation with respect to certain
habitat criteria: scarcity of habitat, use of summer and winter habitats by
moose, proximity of riparian zones, and habitats with the greatest number of
wildlife species types (species richness). From all of these models, the
ADF&G was able to construct ·maps of the Talkeetna and Beluga subbasins and
parts of the upper Sus itna sUbbas in, demarcating lands important for fish
and wildlife. This informations appears in Part II and in the Atlas.
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TABLE 32 . List of Mammals of the Planning Area

I
I
I
I
I
-I
I
I

I

Insectivora
Masked (common ) shrew
Dusky shrew
Northern water shrew
Pygmy shrew

Chirortera
lltt e brown bat

Carnivora
Coyote
Grey wolf
Red fox
Pika
Black bear
Brown bear
Marten '
Short-tai led weasel
Least weasel
Mink
Wolverine
Land otter
Lynx

Pinnipedia
Harbor seal

Cetacea
Belukha whale

Lagomorpha
Co" ared pi ka
Snowshoe hare

Rodentia
Arctlc ground squirrel
Red squirrel
Northern flying squirrel
Hoa ry ma rmot
Beaver
Northern red-backed vole
Meadow vole
Tundra (Northern) vole
Singing vole
Northern bog. lemmi ng
Brown lemming
Muskrat
Meadow jumping mouse
Porcupine

Artiodactyla
. Moose
Caribou
Mounta in goat
Dall sheep
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R = resident 5 = summer W= winter M= migrant A = accidental

TABLE 33. List of Birds of the Mata nuska Valley!

Common loon S
Arctic loon S
Red-throated loon
Red-necked grebe 5

Fork-tailed storm-petrel A

Great blue heron S

Tundra swan M
Trumpeter swan S
Canada goose M
Greater white-fronted goose M
Snow goose M
Mallard"R
Gadwall S
Northern Pintail 5
Blue-winged teal M*
Green-winged teal c*
Eurasian wigeon A
American wigeon 5
Northern shoveler S
Redhead M
Ring-necked duck M
Canvasback S or M?
Greater scaup S
Lesser scaup S
Common goldeneye S
Barrow's goldeneye S
Bufflehead S
Oldsquaw M
Harlequin duck S
White-winged scoter M
Surf scoter M
Black scoter M*
Hooded merganser A*
Common merganser S
Red-breasted merganser S

Northern goshawk R
Sharp-shinned hawk S
Red-tailed hawk S
(Harlan's hawk S)
Swainson's hawk M
Rough-legged hawk M
Golden eagle R
Bald eagle R
Northern harrier S
Osprey M

E =

Gyrfa 1con R
Peregrine falcon M
Merlin S
American kestrel S

Spruce grouse R
Willow ptarmigan R
Rock ptarmigan R
White-tailed ptarmigan R

(Bobwhite quail E)
(Ring-necked pheasant E)

Sandhill crane S

Lesser golden plover S
Black-bellied plover M*
Surfbi rd M*
Hudsonian godwit S*
Semipalmated sandpiper M*
Common snipe S
Long-billed curlew S
Whimbrel M
Upland plover Mor S?
Spotted sandpiper S
Solitary sandpiper S
Wandering tattler S
Greater y~llowlegs S
Lesser yellowlegs S
Least sandpiper S
Pectoral sandpiper S
Western sandpiper M*
Dunl in M*
Short-billed Dowitcher S*
Long-billed dowitcher M*
Semiplamated dowitcher M*
Red-necked phalarope M?
Long-tailed jaeger S
Glaucous-winged gull S
Herri ng gull S
Mew gull S
Bonaparte's gull S
Arctic tern S

Rock dove R

Golden-crowned kinglet S
Ruby crowned kinglet S
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TABLE 33. (cont i nued)

R = resident 5 = summer W= winter M= migrant A = accidental E =

I
I
I
I
I

I
I
I

I

Rufous hummingbird 5
Belted kingfisher S

Northern flicker 5
Hairy woodpecker R
Downy woodpecker R
Black-backed woodpecker R?
Three-toed woodpecker R

Alder flycatcher 5
Western wood peewee M
Olive-sided f lycat cher 5*

Horned 1ark 5

Violet-green swallow 5
Tree-swa 11 ow 5
Bank swallow 5
Cliff swallow 5

Gray jay R
5teller's jay A
Black-billed magpie R
COl11l1On raven R

Black-capped chickadee R
Boreal chickadee R
Red-breasted nuthatch A
Brown creeper R*

Dipper R

Winter wren R*

American robin 5
Varied thrush 5
Hermit thrush 5
5wainson's thrush 5
Gray-cheeked thrush 5
Townsend 's solitaire 5

Water pipit 5

. Bohemian waxwing R

Northern shr ike R
European starling R

Great horned owl R
5nowy owl A
Northern hawk owl R
Northern pygmy owl A?
Great gray owl R
5hort-eared owl M
Borea1 owl R.
Arctic warbler A
Wilson 's warbler 5
Blackpoll warbler 5
Orange-crowned warbler 5
Yellow warbler 5
Yellow-rumped warbler 5
Blackpoll warbler 5
Northern waterthrush 5
Rusty .b1ackbird 5

Pine grosbeak R
Rosy finch 5 or R?
Hoary redpoll R
COl11l1On redpoll R
Pine siskin R
White-winged crossbill R
5avannah sparrow 5
Dark-eyed junco R or 5?
Tree sparrow 5
White-crowned sparrow 5
Golden-crowned sparrow 5
Fox sparrow 5
Lincoln's sparrow 5*
50ng sparrow 5
Lapland longspur R, 5, or M?
5mith's Longspur *
5now bunting W

escapees

1Michael T. Bronson, Matanuska Audubon 50ciety pers. comm., Gabrielson and
Lincoln (1959), Kessel and Gibson {1978}, P. Arneson (ADF&G pers. comm.).

2The phylogenetic order has been changed on some of these species (AOU -1983).
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TABLE 34. List of Fishes in the Planning Area Streams1

Pacific lamprey
Arctic lamprey
Pacific herring
Chinook salmon
Coho salmon
Sockeye salmon
Kokanee salmon
Pink salmon
Chum salmon
Steel head
Rainbow trout
Lake trout
Dolly Varden
Arctic char
Arcti c grayl i ng
Northern pike
Round whitefi sh
Blackfish
Burbot
Pond smelt
Surf smelt
Euclachon (Hooligan)
Longnose sucker
Three spine st i ckl eback
Nine spine stickleback
Slimy sculp in
Coast range sculpin
Pacific staghorn sculpin
Sharpnose sculpin
Starry flounder

1Morrow 1980
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TABLE 36. Bird, Mammal, and Plant Associations in the Susitna Planning Area

A. Coniferous Forest

Great blue heron
Goshawk
Sharp-shinned hawk
Bald eagle
Merlin
Spruce grouse
Willow ptarmigan (1)
Rock pta rmigan (1)
Great horned owl
Northern hawk owl
Boreal owl
Rufous hummingbird
Hairy woodpecker
Downy woodpecker
Olive-sided flycatcher
Tree swallow
Gray jay
Steller 's jay
Black-billed magpie
Common raven
Black-capped chickadee
Boreal chickadee
Red-breasted nuthatch
Brown creeper

Masked shrew
Dusky shrew
Northern water shrew
Pigmy shrew
Snowshoe hare
Red squi rre1
Northern flying squirrel
Northern red-backed vole
Meadow vole
Tundra vole
Muskrat
Northern bog lemming
Meadow jumping mouse
Porcupine
Coyote
Grey wolf
Red fox
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Winter wren
Ameri can robin
Varied thrush
Hermit thrush
Swainson's thrush
Gray-cheeked thrush
Golden-crowned kinglet
Ruby-crowned kinglet
Bohemian waxwing
Orange-crowned warbler
Yellow-rumped warbler
Blackpoll warbler
Wilson's warbler
Pine grosbeak
Conmon redpo11
Pine s iski n
White-winged crossbill
Savannah sparrow
Da rk-eyed junco
White-crowned sparrow
Song sparrow

Black bear
Brown bear
Marten
Short-tailed weasel
Least wease l
Mink
Wolverine
Lynx
Moose
Ca ribou
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All species of birds found in coniferous and deciduous forests.
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TABLE 36. (continued )

B. Mixed Forest

Mallma1s

Masked shrew
Northern Water shrew
Pygmy shrew
Littl e brown bat
Snowshoe hare
Northern flying squirrel
Red squi rre1
Beaver
Northern red-backed vo le
Meadow vole
Muskrat
Northern bog 1en.mi ng
Meadow jumping mouse
Porcupi ne
Coyote
Grey wolf
Red fox
Black bear
Brown bear
Marten
Short-tailed weasel
Least weasel
Mink
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Wolverine
Land otter
Lynx
Moose



TABLE 36. (cont i nued)

C. Deciduous Forest

Goshawk
Sharp-shinned hawk
Merlin
Spruce grouse
Willow ptarmigan
Great horned owl
Northern hawk owl
Rufous hummingbird
Hairy woodpecker
Downy woodpecker
Tree swallow
Gray jay
Steller's jay
Black-billed magpie
Black-capped chickadee
Boreal chickadee
Brown creeper
Winter wren _
Ameri can robin
Varied .thrush
Hermit thrush
Swainson 's thrush
Gray-cheeked thrush
Ruby-crowned kinglet

Masked shrew
Dusky shrew
Northern water shrew
Pygmy shrew
Little brown bat
Snowshoe hare
Red squ i rre1
Beaver
Norther' red-backed vole
Meadow vole
Muskrat
Northern bog lemming
Meadow jumping mouse
Porcupine
Coyote
Grey wolf
Red fox
Black bear
Brown bear
Short-tailed weasel
Least weasel
Mink
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Orange-crowned warbler
Yellow warbler
Yellow-rumped warbler
Blackpoll warbler
Townsend's warbler
Northern waterth rush
Wilson's warbler
Pine grosbeak
Rosy finch
Common redpo11
Pine siskin
Savannah sparrow
White-crowned sparrow
COl1111On raven

Wolverine
Land otter
Lynx
Moose
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TABLE 36. (cont inued)

D. Shrub1and

Sharp-shinned hawk
Rough-legged hawk
Northern harrier
Merl in

Spruce grouse
Willow ptarmigan
Rock ptarmigan
Short-ea red owl

Rufous hUll1llingbird
Downy woodpecker
Alder flycatcher
Black-billed magpie
Corrmon raven
Black-capped chickadee
Winter wren
Ameri can robin
Varied thrush
Hermit thrush
Swainson 's thrush
Gray-cheeked thrush
RUby-crowned kinglet
Bohemian waxwing
Orange-crowned warbler
Yellow warbler
Yellow-rumped warbler

Masked shrew
Dusky shrew
Pika
Snowshoe hare
Beaver
Northern red-backed vole
Meadow vole
Tundra vole
Singing vole
Muskrat
Brown lell1lling
Coyote
Grey wolf
Red fox
Black bear
Brown bear
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Blackpoll warbler
Wilson's warbler
Pine grosbeak
COll1llon redpoll
Pine siskin
Dark-eyed junco

Tree sparrow
White-crowned sparrow
Golden-crowned sparrow
Fox sparrow
Lincoln's sparrow
Song sparrow

Short-tailed weasel
Least weasel
Mink
Wolverine
Land otter
Lynx
Moose
Ca ri bou
Mounta in goat
Dall sheep



TABLE 36 . (continued)

E. Grass1ands

Sharp-shinned hawk
Rough-legged hawk
Northern harrier
Merlin

Spruce grouse
Willow ptarmigan
Rock ptarmigan
Short-eared owl

Rufous hummingbird
Downy woodpecker
Alder flycatcher
Black-billed magpie
.Comnon raven
Black-capped chickadee
Winter wren
American robin
Varied thrush
Hermit thrush
Swainson's thrush
Gray-cheeked thrush
Ruby-crowned kinglet
Bohemian waxwing
Orange-crowned warbler
Yellow warbler
Yellow-rumped warbler

Masked shrew
Northern water shrew
Pygmy shrew
Pika
Hoary marmot
Arctic ground squirrel
Northern red-backed vole
Meadow vole
Tundra vole
Singing vole
Muskrat
Northern bog lellll1ing
Brown lemming
Meadow jumping mouse
Porcupine
Coyote
Grey wol f
Red fox
Black bear
Brown bear
Short-tailed weasel
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Blackpoll warbler
Wilson's warbler
Pine grosbeak
Convnon redpo 11
Pine siskin
Dark-eyed junco

Tree sparrow
White-crowned sparrow
Golden-crowned sparrow
Fox sparrow
Lincoln's sparrow
Song sparrow

Least weasel
Mink
Wolverine
Land otter
Moose
Ca ribou
Mountain goat
Dall sheep
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TABLE 36. (continued)

F. ~lpine Tundra

Rough-legged hawk
Northern harrier
Mer1 in
Willow ptarmigan
White-tailed ptarmigan
Rock ptarmigan
Short-eared owl
Violet-green swallow
Common raven
American robin
Varied thrush
Hermit thrush
Water pipit
Horned lark
Rosy finch
Common redpo11
Savannah sparrow
Tree sparrow
Fox sparrow
Lincoln's sparrow
Lapland longspur
Snow bunting

Masked shrew
Dusky Shrew
Northern water shrew
Pika
Hoary marmot
Arctic ground squirrel
Northern red-backed vole
Tundra vole
Singing vole
Muskrat
Northern bog lemming
Brown lemming
Porcupine
Coyote
Grey wolf
Red fox
Black bear
Brown bear
Short-tailed weasel
Least weasel
Mink
Wolverine
Land otter
Moose
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Caribou
Mountain goat
Dall sheep



TABLE 36. (cont i nued)

G. Tidelands/Marshes/Wetlands

COlll11on loon
Arctic loon
Red-throated loon
Red-necked grebe
Horned grebe
Great blue heron
Tundra swan
Trumpeter swan
CCJ n;: da goose
Brant
Greater White-fronted goose
Snow goose
Ma 11 ard
Gadwa 11
Northern Pi nta i 1
Green-winged teal
Blue-winged teal
Northern shoveler
Eurasian wigeon
American wigeon
Canvasback
Redhead
Ring-necked duck
Bufflehead
Greater scaup
Lesser scaup
COlll11on goldeneye
Barrow's goldeneye
Oldsquaw
Har~equin duck
White-wi nged seater
Surf sco~er

Black seater
Hooded merganser
COlll11on merganser
Red-breasted merganser
Northern harrier

Harbor seal
Red fox
Coyote
Red-backed vole
Water shrew
Bog lelll11ing
Muskrat
Least weasel
Short-tailed weasel
Mink
Land otter
Moose
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Sandh ill crane
Semipalmated plover
Lesser golden plover
Black-bell ied plover
Hudsonian godwit
Whimbrel
Greater yellowlegs
Lesser yel lowlegs
Solitary sandpiper
Spotted sandpiper
Wandering tattler
Ruddy turnstone
Red-necked phalarope
COlll11On snipe
Short-bil led dowitcher
Long-billed dowitcher
Surfbird
Sanderling
Semipalmated plover
Western sandpiper ·
Least sandpiper
Pectoral sandpiper
Dunlin
Glaucous-winged gull
Herring gull
Mew gu ll
Bonaparte's gull
Arctic tern
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PART I. EXISTING FAUNA AND THEIR HABITATS

Mammals

Moose. Some of Alaska's highest density moose populations occur in the
Susltna River valley and in valleys formed by its major tributaries. Moose
populations in this area are thought to account for 25-50%of the state
total (Reardon 1981 ) . Suitable moose habitat i s widespread in the
Susitna-Beluga basins and includes early birch, aspen, and white spruce
woodlands and forests, riparian alder-wi l low shrublands, high elevatio~

willow/resin birch shrublands, shrub tu ndra, and sphagnum-shrub bogs. -These
habitats occur in a variety of environments, from alpine mounta in slopes to
lowland val leys, and provide habitats for many ot her forms of wildlife.

Moose are generally found in a 1 area s of sui t able pl ant composition except
steep rocky alpine slopes and, duri ng severe winters, i n nor t h- faci ng deep
snowfall areas. Moose concentrat ion areas are located along river and
stream valleys from alpine areas to the outlets of the waterways . Most
south-facing foothi lls, lowlands, and mountainous areas at and below
treeline are also important.

Important moose concentration areas within the planning area are the
Sunflower Basin, Yenlo Hills, Kahi l t na flats, Petersville Road , Buffalo Mine
area, Moose Creek Bear and Peters creeks , little Peters Hills, Peters-Dutch
hills, Twentymile Creek, Deshka River, Kroto Slough, Talachulitna River
basin, the lower Susitna basin, Beluga-Susitna mountains, Yentna-Susitna
river delta, Alexander Creek, Susitna River floodplain, Skwentna River
floodp la in, Bald Mounta in, Matanuska River Valley, Big BOnes Ridge,
Oshetna-Nelchina watersheds, Jim/Swan lakes area, Knik River floodplain,
Peter/Purches creeks area, and Deception Creek (Atlas Map B1) .

Moose-calving takes place in lowland bogs (Atlas Map B1), beginning in late
May and extending through June. Wet marshy lowlands consisting of open areas
inter~persed with dense stands of shrubs and trees are preferred calving
g~ounds. Import ant habitats are tidal flats, bogs created by fire or by
flood ing by beavers, lowland areas associated with major rivers, and shallow,
partially filled lakes. These aquatic areas are interspersed with elevated
areas with better .drainage and with trees 10-60 feet (3.0-18.2 m) tall.

Some important calving areas in Game Management Unit 14 are Nancy lake,
Palmer Hayflats, Knik River flats, little Susitna River flats, and areas
along the little Susitna River. In Game Management Unit 16A, calving
probably occurs along the Tokositna and Kah iltna river flats and in bogs
below little Peters Hills. In Game Ma nagement Unit 16B the calv ing grounds
are the Susitna flats, Bachatna flats, Fox flats and bogs below 1,000 feet
(305 m) between the Alaska Range and Cook Inlet.

Moose lowland summer hab itat occurs throughout t he basin. Summer feed ing
habitats consist of willow, birch, aspen, spruce, grass, aquatic plants, and
~lder plant communities. These communities may occur in widely distributed
stands, iso lated patches, or in large concentrated stands. Alpine shrub
areas are also important for summer feeding and for breeding areas. See
Atlas Map B9a for identification of moose summer habitat suitability (HEP
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see Part II) for areas in the Talkeetna, Beluga, and upper Susitna
subbasins.

Winter habitats occur primarily within riparian and wetland zones in the
lowlands, and on south-facing slopes and other upland areas supporting
preferred browse species. Winter habitats used during periods of unusually
high snow accumulation can include young stands of cottonwood and streamside
willow. Moose may become very concentrated in these areas because often
they provide the only available food during severe winter conditions
(D. Bader pers. comm.). Although winter habitat is necessary for supporting
moose through the winter, it can do so effectively only if all moose
populations have attained 'adequat e energy reserves while on summer range.
Winter habitat then provides adequate energy sources for body maintenance
during winters of average snowfall. See Atlas Map B9b for an identification
of winter moose habitat suitability in the Talkeetna, Beluga, and Susitna
subbasins. Browse consisting mainly of willow, with the addition of birch,
aspen, cottonwood, and alder, comprises up to 80% of the winter diet.

Moose densities in summer and winter habitat are generally similar, except
during severe, high snowfall winters~ when higher densities occur on the
more restricted winter range as moose become concentrated in areas where
browse remains available. Summer range is considered extremely important
for calf survival and moose reproductive success and for providing the
nutritional requirements of moose populations in preparation for breeding
and winter survival (see Atlas Map Bga for summer range suitability). The
amount of fat and muscle tissue produced by moose is directly related to the
amount and quality of moose summer habitat available (D. Bader pers. comm.).
High quality and wide distribution of forage are of primary importance in
providing the moose with its nutritional requirements. See Atlas Map B14a
for an identification of theoretical moose-carrying capacity related to
moose browse forage in the Talkeetna, Beluga, and upper Susitna subbasins.
By late summer the moose return to the uplands and remain there until heavy
snows and lack of available food farce them back to the lowlands. '

The highest moose densities occur where disturbance by fire, flooding, or
timber cutting has kept the vegetation in an early sera1 form, predominantly
paper birch with willow and aspen. Summer diet, in addition to the above
browse species, includes a variety of terrestrial and herbaceous plants,
sedges, and pondweed occurring in bogs and lakes. Density, height, and
distribution of forage species affect the intensity with which moose will
ut~lize a particular vegetation type.

Cover is important for moose. In summer they feed in open areas and utilize
the bordering shrub and forest areas for cover. They usually bed down near
cover. Winter cover needs are generally determined by the influence of
climate, food availability, and animal mobility. Mature forest stands with
dense canopies provide cover for escape, relief from d~ep snow conditions,
and perhaps protection from wind. Suitable winter range is critical, and
its availability is often restricted by snowfall, which can decrease food
accessibility and limit mobility. Moose generally prefer the more open
shrub-dominated areas and sedge meadows in early winter, when snow depth is
minimal, shifting in late winter to closed canopy coniferous and deciduous
habitats, where snow accumulation is less and ground vegetation more visible
than in the shrub and open meadow habitats (Atlas Map B13).
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1Extrapolation from SCS forage production and moose browse requi rements
(ADF&G)

Exist ing Summer 11,000 6,000 17,000
Existing Winter 2,000 1,000 3,000
Potential Summer 51,000 19,000 70,000
Potential Winter 8,000 3,000 11,000

The majority of moose are migratory and show preferences for traditiona l
migra tory routes to winter and summe r ranges. Barriers across or
el imination of traditional ranges could significantly reduce numbers of
moose in an area. Disturbance or destruction of winter range or calv ing
areas , for example, cou ld res ult i n serious i nt erference with the life
cycles of t housands of moose over a large area.

TOTALBelugaTal keet na

The number of moose the habitat can support is called i t s "carrying
capacity," and theoretical estimates for this, shown in Table 37, ha ve been
derived from quantitative and qualitat ive measurements of their forage
species in the study area (Atlas Maps B14a and B14b, Part II).

TABLE 37. Average Theoretical Existing and Potent ial Carrying. 1
Capacity of Moose in the Talkeetna and Beluga Subbas ins

Nume rous reports have documented the Susitna val l ey as susta i ning t he
hi ghest moose population in the state (LeResche 1970 ). Estimates from area
biolog ists for parts of the study area are 11,000 moose in the summer for
Game Management Units 14, 16A, and 16B. A conservative estimate of t he
total population of moose in the planning area, based on annual surveys and
correlation with habitat types, may be as high as 49,000 animals (D . Bader
pers. comm.). Another means of est imating moose is described below and i n
Part II , and th is estimate yields 17,000 existing and 70,000 potential moose
on the summer range (Table 37).

Black bear. Black bears are found throughout the planning area. The black
bear 1S a forest species, and its distribution coincides closely with the
distribution of forests . Black bears prefer open forests and mixed habitat
types . Semi-open forest areas composed primarily of fruit-bea r'ing shrubs
and herbs, lush grasses, and succulent forbs are particularl y favored.
Black bears avo id expansive open areas (ADF&G 1976b) . During spring ,
summer, and fall, bear distribut ion is l argel y dete rmined by food
availabil ity. Black bears are opportunistic feeders, eating both plan t and
animal foods. Upon emergence from winter sleep, they eat mainly new green
vegetation or roots, but bears wi ll eat carrion. Newborn moose are
frequently consumed later in the spring and early summer (late May through
June), although animal food comprises less than 15%of the annual diet
(Hatler 1972). Salmon are often utilized heavily during the spawning
season, and berries are the most important food item in late summer and
fall. To determine what habitats the bears utilize, one must also ta ke into
account what habitats the ir prey ut i li ze .
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Black bears emerge from thei r dens in May and migrate to available food
areas in lowlands, to south-facing slopes, and sometimes to local dumps.
Later in the season, bears concentrate on salmon streams, moose calving
grounds. and berry patches, usually below 2,000 feet (610 m).

Black bear populations have been estimated at 2,000 animals in the Mat-Su
Borough, based on annual -surveys and population-habitat relationships. This
has been estimated at 10%of Alaska's black bear population (Reardon 1981).

Important black bear habitats are located along the Susitna and Little
Susitna rivers in spring, and in the Hunter Creek drainage (south of Knik
flats ) in August . Other bear concentration areas are depicted on Atlas Map B5 .

Brown Bear. Brown bears are relatively common throughout the study area.
Their feeding habits and distribut ion are generally similar to those of
black bears. However, they are more commonly found at higher elevations
ations than are black bears and in more remote mountainous areas. The
alpine-subalpine zone is important for summer and fall feeding, as well as
for denning. In the spring they also prefer sedge meadows, grass flats, and
potholes and especially south-facing slopes and river valleys. In summer
and fall, they become more Ubiquitous. Denning areas are commonly
alder-willow thickets at levels above 1,300 feet (396 m) elevation.

Isolation from human disturbance is important for brown bears. Bear
populations may be markedly reduced where substant ial and sustained human
activities occur.

The Knik River flats region is an import ant area for brown bears, as are the
headwater areas of the Talkeetna, Hayes, Kichatna, Yentna, Oshetna, .Susi t na ,
and Johnson rivers (Atlas Map B4 ). During the July salmon spawning season,
Prairie Creek, which flows from Stephan Lake into the Tal keet na River, has
higher known concentrations of brown bears than any other portion of the
planning area. Specific salmon-spawning slough areas of the Susitna River
between Talkeetna and Devils Canyon are known brown bear concentration
areas, as are the Lewis River, Talachulitna Creek, Fish Lake Creek,
Alexander Creek, and Coal Creek.

The population of brown bears in Game Management Unit 14 is small, probably
less than 100 bears. They are found in mOderate-to-high densities in Game
Management Unit 16. The population there is approximately 100 bears in 16A
and 300 bears in 16B. The Talkeetna Mountains have relat ively large numbers
of brown bears. Overall in the study area, based on annual surveys and
brown bear-habitat relationships, the population of brown bears i s estimated
to be 1,000 (ADF&G 1982), which is approximately 10-20%of the s'cate's total
population (Reardon 1981).

Caribou. Three caribou herds occur in the planning area: the Nelchina,
MUlchatna, and McKinley herds. Of these, the Nelchina is the largest in the
area. The Nelchina caribou herd ranges through the Talkeetna Mountains,
Jack River Mountains, Watana Hills, and the foothills adjacent to the
Oshetna, Nelchina, Tyone , Maclaren, and Gulkana rivers, and in the upper
Susitna River. This herd calves exclusively on the eastern slopes of the
Talkeetna Mountains. Ninety percent of its calving occurs in the
southeastern region crossed by the Oshetna and Black rivers. Six percent
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occurs i n the northernmost region reeding/rutting (nort h of th~ Susitna "
River and west of the Oshetna River), and 2% i n ot her sma ll areas to the
southwest (Figure 4). Two main areas have been identified -- one north of
the Susitna River and one in the Lake Louise - John Lake - Slide Mounta in
area (Atlas Map B2).

The Ne1china herd constitutes one of the most significant big game
populat ions in Southcentra1 Alaska. There are approx imately 24,500 animals
i n this herd. This is nearly 3% of all the caribou i n the state (ADF&G
1976) . The vast majority of the caribou in the study area are associated
with this herd. Other caribou populations frequent t he northern and western
edges of the basin. Caribou from the Mu1chatna herd range through the
Alaska Range from Chakachamna Lake to Rainy Pass. Portions of the McKinley
Park caribou herd are sometimes found in the Broad Pass - Cantwell area.

Caribou depend largely on climax vegetation for population maintenance.
They utilize coniferous forest, sedge-grass tundra, tussock tundra, mat and
cushion tundra, tall and low shrub, tall and mid-grass, herbaceous
sedge-grass, and freshwater aquatic habitat types.

In summer, caribou consume a wide variety of plants ; apparently favoring the
leaves of willow and dwarf birch, grasses, sedges, and succulent plants
(ADF&G 1976b). In the winter they switch to lichens and dried sedges.
Caribou usually inhab1'.: areas at or above timber1 ine in sumner',

The calving areas is the focal point of the caribou herd's yearly movements .
The calving grounds are usually gently sloping hills dominated by herbaceous
vegetation and small shrubs . The Nelchina herd's calVing ground lies
between 2,600 and 4,600 feet (792 and 1,400 m) and has primarily shrub
birch, meadow and dwarf heath types. One characteristic of the Ne1china
calving grounds makes it highly suitable for caribou is its lower snow pack
retention relation to other areas of comparable elevation in the region.

Snow depth and hardness of the crust are important factors for winter
habitat sUitability for caribou . Likewise, the calVing areas are very
important for the maintenance of the caribou populations, and these areas
should be protected f rom disrupti on. Developments inhibiting or disrupting
movement to these areas must be avoided. Human presence and activ ity on the
calving grounds during the calving season can result in abandonment and
subsequent mo rtality of calves. The key to maintaining a ~iable caribou
population is to retain very large areas of suitable habitat that allow
unrestricted movement , because caribou often degrade their winter habitat
and must shift to a new winter rangp each year to maintain stable population
1eve1s (Hemmi ng 1971) . "

Some habitats used by caribou overlap those of Da11 sheep, mountain goats,
moose, and bears. During the summer months , caribou occupy high mountainous
slopes where alpine grasses, sedges, and forbs are available. Winds are
important to caribou in reducing insect harassment. During late fall and
winter, caribou occupy and migrate throughout the lake and forested lowland
and foothill areas.

Mountain goats. Mountain goats are rare in the Susitna planning area, which
is at the northern l imit of their range. The only known concentrations are
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Figure 4. Seasonal di s tribu t ion of the Ne lchina Cari bou Herd
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in the Chugach Mountai ns and to a lesser extend in t he Tal keet na Mountains .
The to ta l goat population in the area is about 300 (D . Bader pers. comm.) .

Mountai n goats are both graz ing and brows ing animal s. They normally summer
in high alpine meadows where they graze on grasses, herbs ~ nd ground-growing
shrubs. As winter advances and the more succulent plant species die, the
mountain goats shift t o browsing (ADF&G 1976b).

Most goats mi Jrate from alpine summer ranges to winter ranges at or below
tree line, but some may remain on windswept ledges. Severe winters can have
a detrimental effect on goat populations.

Dall sheee. Dall sheep normally inhabit the mountainous alp ine regions of
the plannlng area, at approximately 2,000-6,000 feet elevations
(610-1,B29 m). Habitat is typically steep open grasslands i nt erspersed with
broken cliffs and talus slopes on recently glaciated mountains. Vegetation
consists largely of sedges, bunch grasses, mosses, lichens, and low shrubs
such as blueberry, crowberry, dwarf willow, and birch interspersed with
larger willows and dense alder. In some areas, sheep may range into the
brush or timbered areas.

Short vertical migrations correlated with seasonal food availability are
typical for Dall sheep. In winter they retreat into snow-free areas. These
areas are on upper windblown ridges and steep slopes. With the spring thaw,
sheep move to the lower slopes, where early green vegetation is available
and then follow the retreating snow line, becoming more dispersed as spring
progresses. Winter food availability is apparently the limiting factor for
Dall sheep populations. The "number of lambs born, as well as the number of
lambs surviving to yearl ing age, are positively correlated wit h forage
production on winter range. .

Cliffs, deep canyons, rock outcroppings, and steep slopes are important to
Dall sheep for escape terrain . The intensity of use of feeding areas is
determined by proximity of escape terrain and preferred bedding sites.

Summer distribution of Dall sheep is strongly influenced by the presence of
mi neral licks. Licks satisfy not only a nutritional requirement but also a
social requirement for mixing of ram and ewe bands.

Human disturbance can cause sheep to desert traditional home ranges.
Utilization by sheep of their winter range, .lambing areas, ~nd mineral licks
can be affected by intensive recreational use, low flying aircraft, or by
mining or construction activities. There may be future conflicts between
min ing claims and trad itional sheep mineral licks.

Roads may disrupt sheep habitat. In add iti rn to possible disturbances
during construction, roads improve access and thus i ncrease the potential
for other disturbances. In nea rly all instances in Alaska where roads have
been built through or near sheep habitat it has been necessary to stop or
closely restrict Dall sheep hunting (Summerfield 1974). Frequent
disturbance when lambs are young may cause ewes to become separated from
lambs, which can result in higher lamb mortalities due to predation .
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Sheep in the planning area number about 6,000 to 8,000 animals, based ·on
surveys and habitat-population relationsh ips (D. Bader pers . comm. ). Th is
makes up approximately 12-16%of Alaska's sheep population (Reardon 1981 ).

Important concentrations of sheep are located in the Talkeetna Mounta ins,
Chugach Mountains, Alaska Range, Watana Hills, Clear Water Mountains, and
Jack River areas (Atlas Map B3).

Furbearers and small game. There are no census data for furbearers in the
planning area. Furbearers such as beavers, muskrats, mink, and river otters
are abundant along stream corridors and around ponds and lakes. Furbearers
may be found in nearly all habitat types, although most species occur in
riparian, wetland, or forested areas. The following 15 species of
furbearers range from moderate to very abundant in the study area: Hoary
marmot, Arctic ground squirrel, red squirrel, northern flying squirrel,
beaver, muskrat, coyote, wolf, red fox, marten, short-tailed weasel, mink,
wolverine, land otter, and lynx.

Snowshoe hares, while not abundant, are ubiquitous in the planning area.
They dwell 1n coniferous, deciduous, and mixed forests and in tall shrub
habitats, especially those in early successional stages (Terrestrial
Environmental Specialists 1982). They prefer a wi nter habitat with cover
(dense black spruce or willow-alder thickets) and summer habitat with more
open cover types. Their food includes spruce, willow, alder, and birch.
Their tremendous population fluctuations can influence hab itat use, with
more marginal habitats being used during periods of high population numbers.
The most important factors affecting habitat suitability are browse
availability and density of ~over.

Hoary marmots are usually found above treeline in alpine areas . They are an
ecotone species, sheltering in rocky habit~ts and foraging in tundra
habitats.

Arctic ground squirrels prefer alpine shrublands and usual ly avoid
vegetation taller than 8 inches (20 cm) that obscures their vision.

Red squirrels are residents of mature coniferous and mixed
coniferous-deciduous forests. Mature deciduous forests provide marginal
habitat during emigration or population expansion, but these forests cannot
support permanent overwintering populations . The seeds of white and black
spruce are the most important components of red squirrels' diet.

Beavers are limited to freshwater aquatic habitats bordered by subclimax
stages of low and tall shrub, deciduous forest, and mixed forest habitats.
They are found from sea level to 4,000 feet (1,219 m). The most productive
beaver habitat is characterized by a dependable water supply with little
fluctuation in stream flow and by willow, aspen, cottonwood , or birch
vegetation. Quality and quantity of food are two of t he major factors
determining whether beavers will settle and remain in an area. Their
primary foods include bark, leaves and buds of aspen, willow, cottonwood,
poplar, birch, and alder. However, willow , because of its resiliency to
browsing, is the most reliable food source. Eroding streams and lakes are
highly unsuitable for beavers . Beavers prefer water bodie s with shorelines
that are 75% or more vegetated with perennials such as willow and alders .
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Human disturbance along shorelines can render beavers' feeding habitats
unsuitable. Road and railway corridors or land clearings can limit habitat
suitability for beavers .

Beavers are unique in the degre~ to which the ir activit ies modify r iparian
habitats. Beaver dams stabilize watersheds, reducing flooding and silting
(ADF&G 1980 ). Raising of water tables and impoundm~nt of water alters
vegetative cover and provides aquatic and riparian hab itat for many species
of wildlife. Although some species of fish benefit by increased production
of fish food and rearing areas for young fish, dams often create serious
barriers to migrating anadromous fish.

In the absence of human disturbance, wolves can be expected to occupy all
habitat types that support their primary prey of moose and caribou. They
also occupy habitats where other prey species such as microtine rodents,
ground squirrels, marmots, beavers, and snowshoe hares are found. Dens are
usually placed near open water. Drainage channels, lakes, and game trails,
as well as roads and railways, are important travel corridors for wolves,
especially in winter when snow depth can limit mobility.

Human settlement is generally detrimental to wolf populations. It can often
disrupt normal wolf behavior, because wolves are attracted to garbage and/or
hand-outs and may become malnourished or remain longer in an area than they
normally would . Wolves can also contract diseases and parasitic infections
from domestic canids, and this not only injures the wolf but also could
render the fur unsuitable.

It has been suggested (Chapman 1977) that human actiNity be restricted to a
minimum of 1.5 miles (2.4 km) from established wolf dens and rendezvous
sites. These areas should be closed to human activity four to five weeks
prior to whelping (early April - October). - The wolf population in the
planning area has been estimated at 800 (D. Bader pers. comm.).

Red foxes are found from 1,000 feet to 3,500 feet elevation (305-1,067 m),
although they generally range between 2,200 and 3,100 (671-945 m) elevation
(Terrestrial Environmental Specialists 1982). The arctic ground squirrel is
their principal food in spring and summer; other preferred prey include
ptarmigans, muskrats, and marmots. Red foxes often hunt around lakes and
riparian areas. They often den in the alpine habitat between 1,000 and
approximately 1,160 feet, and they 're often near large lakes (Hobgood
1983).

Martens are one of the more economically important furbearers in the study
area. They are dependent on a well-developed understory and prefer mature
coniferous and mixed deciduous forests below 3,000 feet (914 m). Because of
this dependence they are particularly susceptible to forest fires and
clear-cut logging practices. Cover for martens is best in dense climax
spruce forests with greater than 30%cover. In summer and fall, open areas
are also used. Enhanced habitat that has been logged or burned is good for
martens, who frequently used downed timber or stumps for cover and as
nesting areas during their reproductive period (Koehler and Hornocker 1977).
Martens often use red squirrel middens as res ting sites, especially in
winter (Buskirk 1982).
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Short-tailed weasels occupy a variety of habitat types, f rom low elevat ion
rlparlan zones t o elevations over 4,500 feet (1,372 m). They prefer open
black and white spruce forests and med ium-height birch-shrub communities.

Mink are most commonly found near streams, ponds, marshes, beaches, or
muskegs, and their diet reflects the variety of prey species available
there. Mink are opportunistic feeders and eat a variety of prey, inc luding
small rodents, fish, and aquatic i nvert ebrat es . Mink summer along rivers,
streams , and in upland muskegs and often spend time in the winter along
narrow beach zones.

Mink generally travel along the edges of lakes, ponds, sloughs, and rivers.
Mink will travel overland from one slough system to another if the systems
are close to one another.

Disturbance by heavy machinery decreases the population of mink with in an
area (Burns 1964). This disturbance can cause compression of the ground,
producing cavities that fi ll with water and sUbsequently constitute a
barrier to these burrowing animals. Disturbance next to a lake or stream
bank is highly disruptive to mink habitat. Heavy equipment should be used
only during the winter, and all use should avoid shorelines wherever
possible. Habitat suitability for mink is dependent on the relative
proportion of riparian habitat. Winter food is probab1y "the primary
limiting factor in noncoastal areas.

Land otters generally occur at the interface between water bodies and
vegetation edges. Because t hey are adaptable, otters occur in almost every
vegetation type and at elevations up to 400 feet (lc2 m) and occasionally as
high as 2,500 feet (762 m). They have been found in the following
habitats: coniferous, deciduous, and mixed forests; low and tall shrub
communities; tall grass areas; saltwater and freshwater areas; and-in shrub,
tussock, and sedge-grass t undra (Konkel et a1. 1980). Land otters sometimes
range away from water. They have been observed to travel long distances
between river drainages, often four to five miles, although they wili travel
over 12 miles to find sui tab e access to water. During high hare
populations, land otters are seen further away from lakes and rivers. Otter
food includes a variety of fish (sa1monids , halibut, scu1pins), marine
invertebrates (crustaceans, urchins, crabs, shellfish ) and seabirds, frogs,
and small mammals. Land otters often hunt and travel along the marine shore
zone, lake shores, and riparian corridors. The amount of oxygen in these
water bodies indirectly affects the otters by influencing the abundance of
food sources (aquatic plants) of their prey.

Lynx have a limited distribution i n the planning area . They are primarily
res ident s of the northern boreal forest where they feed primarily on
snowshoe hares. Lynx are, in fact, largely dependent on snowshoe hares. As
snowshoe hare densities decline, lynx home range increases; home range
overlap declines; lynx population densities decline; and long distance
dispersal increases (Ward 1983). Lynx may prey on red foxes when hare
populations are low. Lynx occasionally occur on the tundra beyond the
treeline, and in years of severe food shortages individuals may venture far
out onto the tundra in search of hares, lemmings, and ptarmigan (ADF&G
1980 ).
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Birds

The planni ng area supports a r ich var iety of avifauna . A di versity of
habitats rangi ng f rom sal twater marshes to alp ine tundra provides a my r iad
of nesting and foraging areas . One hundred and fifty-four species ha ve been
identified i n the study area, i ncl udi ng migrants, residents, visitors,
accidenta ls, and escapees. Table 33 l ists all species occurring i n the
Ma tanuska Val ley and t hei r known status (M. Bronson pers. comm. ). Species
noted as year-round or summer resi dent s are known t o breed i n t he planning
area and are more susceptible t o year- round development in their breeding
hab itats t han birds that migrate through twice a year or arr ive
accidenta lly, out of their usual range. ' The latter species, however, can be
very important i n generating money for the local economy, as did a Ross 's
gull in Massachusetts a few years ago. Up to 10,000 people t hronged t he
shoreline to observe th is rare bird, producing thousands of dolla rs for the
local economy (Massachusetts Audubon Society pers. comm. ).

Wate rfowl

Waterfowl populations are most abundant along Cook Inlet coastal marshes.
During spring and fall migrations, the number of waterfowl may range from
50,000 to 100,000 birds. Although i nland lakes and wetlands have fewer
birds per square mi le than do coastal areas, the total number of birds
inhabiting inland environments may equal and even exceed coastal population
numbers because of the large areas involved (Terrestrial Environmental
Specialists 1982). Tundra and trumpeter swans, tule, white-fronted, Canada ,
and snow geese are some of the more numerous waterfowl in the area .

.
Trumpeter swans. Trumpeter swan summer habitat i s widespread throughout the
plannlng area. Swans nest along marshy lakes, where they also ra ise their
broods. Breeding swans molt i n the vic inity of the nesting te rritory, and
young pre-breeders concentrate in flocks on large shallow la kes. Concea l i ng
vegetat ion and food must be present . Suitable breedi ng habitat consists of
stable shallow water with no marked seasonal fluctuat ions, or marshes and
sloughs not subject to an obvious current. Emergent and floati ng mat
vegetation are import ant , and these generally occur in smaller lakes, where
t!rosive wave action and curren ts do not occur. A recent study i n the
planning area found 80%of swan nesting areas to be lakes less than 35 acres
(141,645 m2 ) (Ter rest r i al Envi ronmental Specialists 1982). These studies
found a close ~ s soc i a ti on between trumpeter swans and beavers; nearly 75%of
the trumpeter swan nest ing ponds had water levels regulated through beaver
action. The shorel ines of ma ny trumpeter swan lakes are devoid of
closely-surrounding timber. Lakes suitable for nesting by more than one
pair are not common. Only the largest lakes cont ai n more than one breeding
pair.

Nests are usually built near shore or near small islets on the larger lakes.
Muskrat houses and beaver lodges sometimes are used as nest sites. The
greatest factor in cygnet mortali ty is their forced rapid movement from one
water body to another because of hLman intrusion (Terrestrial Environmental
Specialists 1982). Banko (1960) and Hansen et. al. (1971) recommend that
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human disturbance during the brood season be kept to a mlnlmum. Areas known
to support trumpeter swan nesting are depicted on Atlas Maps B6 and C6.

Canada geese. Canada geese breed in association with herbaceous sedge-grass
and aquatlc habitats. Except during brooding and molting, when aquatic
veget at ion i s utilized more extensively , geese are primarily grazers
preferring sedges and grasses including fescue and carex spp. This general
grassland habitat seems to be the factor determining where the geese are
found (Williams 1967). Cultivated f ie l ds ,: aquatic habitats, mar.ihes , seeps,
wet meadows, mud flats, and upland banks and high beaches are preferred.
Feeding areas are usually near habitats that provide suitable resting,
escape, and breeding locations. Geese always remain relatively close to .
fresh water. ~or breeding pairs, this is up to 16 miles (26 km) from the
nest site. Canada geese utilize water bodies ranging from deep oligotrophic
lakes, rivers, ponds, and potholes to temporary lakes.

Cover is important in the prenesting and nesting seasons when goslings and
adults are flightless. Open water is also necessary for escape. Sand bars
and peninsulas are used as refuges, during migration, and slough banks,
islands, etc., are favorite nesting places. Dense bottomland vegetation is
seldom used (Williams 1967). Geese need ample bank roosting and resting
areas and prefer level or sloped shorelines at least approximately 330 feet
(100 m) long. Prime breeding habitat consists of extensive areas of shallow
open water, with an abundance of aquatic foods growing throughout the
littoral zone, or waterbodies that are fringed with emergent or meadow
plants. Likewise, marshes or wet meadows and lakes with is lands near wet
meadows or grain-producing areas are preferred. Isolation is needed to
raise young most successfully, Muskrat lodges provide 76%of all nest site~

(Terrestrial Environmental Specialists 1982). Muskrats also aid geese by
retarding dense emergent growth and by providing the important .
"interspersion" or edge effect.

After hatching, broods move to riparian habitats consisting of gently
sloping shorelines free from boat traffic or with escape cover and with
abundant plant food such as semi-aquatic plants or pasture grasses. Other
kinds of escape cover besic~s- emergents or meadows are weedy river banks,
isolated sand bars, and isla~ds. Sites chosen are usually close to open
water deep enough for diving. Human harassment can increase brood desertion
and decrease production (Michelson 1975).

Raptors

Goshawks. The northern goshawk i s a resident of the forested region of the
plannlng area. It prefers to nest in coniferous and mixed forests but also
utilizes shrub thicket, marsh, tidal flat, and beach habit~ts. The goshawk
preys pri ma rily on snowshoe ha res, pta rmi gans, ~ rouse, and red squi rre1s ,
and thus is found in habitats where these species live.

Goshawks may hunt regularly over 11 miles (2.0 km) from their nests, which
occur in the coniferous, deciduous, or mixed forests. The majority of nests
are usually found in paper birch of 7.5-20 inch (19-51 cm) Diameter Breast
Height (DBH). These trees tend to have large forks, required for stabil ity
for nesting platforms. In other states and, we assume, also in Alaska,
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goshawk nests are often built within 500 feet (152 m) of water. Goshawks
demonstrate a high fidelity to nest sites from year to year, and the
defended area around the nest is 328-646 feet (100-200 m) in diameter
(Terrestrial Environmental Specialists 1982). Breeding densities are one
pair per 16-144 mi 2 (41.4-373 km2 ) . Goshawk nests are often placed near
tracks, dirt roads, edges of meadow, and other clearings. They frequently
hunt in ecotones along timberline, watercourse~, tidal sloughs, and inlets
(Terrestrial Environmental Specialists 1982).

Deforestation destroys the suitability of an area for goshawk nesting until
the trees can regenerate to a size adequate to support a nest . Nesting
goshawks will be disturbed when humans approach within half a mile (0.8 km)
of the nest (Beebe or-a Webster 1964). Jones (1979) recommended that i n
areas that will be developed, riparian habitats and adjacent lands up to
1,312 feet (400 m) on either side should be left undisturbed. Likewise
there should be a 1,640 feet (500 m) radius left undisturbed around the
nest. Important areas for goshawks are shown in Atlas Map B6.

· Ba1d eagles. Bald eagles prefer to nest and perch close to open water in
large trees offering them the cover of overhead and surrounding vegetation.
Bald eagles eat fish, waterfowl, or seabirds and are therefore restricted to
nesting near water bodies. In the planning area, bald eagles usually select
old growth timber in which to construct their nests and prefer tall spruce
trees, although nests have also been found in cottonwoods growing adjacent
to rivers and lakes.

Most breeding bald eagles prefer isolation from other nesting bald eagles.
Territories range in size from 28 to 112 acres (0.11-0.45 km2 ) , averaging
57 acres (0.23 km2 ) . The average distance between nest sites have been
found to be 1.1-4 miles in other parts of Alaska (Robards and King 1966,
Robards and Hodges 1976).

Bald eagles prefer various degrees of isolation from humans. They are
vulnerable to disturbance during egg laying, incubation, and the hatchling
stages (Mathisen 1968). Human invasion of a nest during incubation causes
abandonment of the eggs and disturbance of the nest during the hatchling
stage may result in a relocation of the nest during the next breeding
season. Various degrees of tolerance of disturbance by humans have been
reported. Juneman (1973) observed that disturbance from logging within
0.75-0.8 mile (1.2-1.3 km) caused abandonment of the nest site. Sta1master
and Newman (1978) found that the following kinds of disturbance, which can
be applied to eagles in all seasons were beyond the tolerance limits of
wintering eagles: high recreational use, heavily traversed roads along a
river without a vegetation buffer, alteration of habitat by human
development, and human activity close enough to make eagles fly. Time of
disturbance may be critical, with less effect or less abandonment occurring
during the hatchling stage than during other stages of the breeding cycle.

A buffer zone of trees should be left around the nest tree, so that if the
adjacent area is logged there will be a windbreak. Large tall trees must
also be left, if an area is logged, in order to support nests and to provide
potential nest and perching trees. Known important areas for bald eagles in
the planning area are shown in Atlas Map B6.
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G*rfalcons. Gyrfalcons are not common residents of the planning area.
T elr dlstribution is closely associated with the occurrence of cliffs and
bluffs and open landscapes. They usually occur in foothills, tundra, and in
Arctic-alpine areas during the breeding season. The Talkeetna and Chugach
mountains are important areas for gyrfalcons, and their nest sites in the
planning area are also shown in Atlas Map B6.

Gyrfalcons eat seabirds, gulls, and small mammals, and their distribution is
closely tied to rlistribution of their prey. In interior areas, gyrfalcons
eat ptarmigan, grouse, and small mammals such as lemmings and red
squirrels. Ptarmigan seem to be the most important prey species. Since
ptarmigan are associated with willow communities, the ma jority of gyrfalcon
sitings have been near willow communities. Cade and White (1976) suggest
that the ~istance from the nest the gyrfalcon travels in order to obtain
food may exceed ten miles.

Gyrfalcon eyries are usuel ly located on cliff faces and rock outcroppings.
They also use cliffs as winter roosts and plucking platforms, preferring
areas where snowfall is not dense. Gyrfalcons typically use old stick nests
of other birds, usually ravens, and thus ravens can be considered an 
important factor for gyrfalcon nesting.

The effects of human disturbance are variable. Human disturbance within a
few hundred meters of eyries can cause abandonment (Cade 1960); Airplanes
flying over nests should maintain altitudes greater than 300 feet (91.4 m),
for even at these altitudes gyrfalcons will assume a stress posture (Platt
1976) •

Habitat suitability for gyrfalcons can be determined from habitat
suitability of their prey within a certain radius of nest sites.

Peregrine falcons. Peregrine falcons prefer nest sites offering protective
cover. Thelr Cl1ff nests will often have an overhang of a dense shrub
thicket. They hunt in various habitats, including open areas within the
boreal forest zone, above muskegs, and over large wat~rcourses . Rivers are
of particular importance for peregrines. They providP A~~~ country in. the
boreal forest and in some areas provide cliffs for neStil ~ivers create
habitat, such as gravel bars and willow stands, required bj some of the
peregrines' more important prey species.

Peregrines can be disturbed by human activity. The direct interference by
humans in sorr~ areas of their range has hastened the decline of populations
already weakened by other detrimental factors (Haugh 1976). The idea that
falcons will move away from disturbing factors is erroneous (Haugh 1976).
They usually will not move to areas in which they historically have not
occurred. Thus the major rivers that form a "core" for regional populations
take on added importance for the survival of these species. White and Cade

. (1975) recommend that certain river corridors be given special consideration
as falcon habitat and be designated "birds of prey areas," following the
example of the Snake River Birds of Prey Area in Idaho, established a few
years ago by order of the secretary of the interior.

Any disturbance during the sensitive period of egg-laying and incubation
should be prevented. Once the eggs have hatched, the birds can tolerate
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considerably more act ivity around their nests wi thout adve rse effects (Whi t e
and Cade 1975) . Peregrines tradit ionally use the same nest sites year af ter
year and apparent ly do not seek new nesti ng habitat even if the tradit ional
site i s t hreatened. Projects l ike road or bridge construction, gravel
remova l, or pipel ine or powerline i nst all at ion shou ld be avoided near
nest ing sites . .

Upl and Birds

~ruce grouse. The spruce grouse inhabi t s the late successional stage of
the boreal coniferous and mixed forest s . They prefer upland habitats with
30-90%of the forest stand composed of black and white spruce. Understories
in preferred white spruce-b irch habitats are usually grasses, blueberry,
cranberry, and Seirea sp. In black spruce, understories are blueberry,
cranberry, and l,chen. Bl ueberry and cranberry bushes are indicators of
good habitat because they provide spring, summer and fall foods; they also
provide display areas for males and cover for broods and nests (Ellison and
Weeden 1968 ).

During winter, habitats they usually avoid are open spruce-birch stands with
trees 65-95 feet (20-30 m) apart, and sometimes dense black spruce. Most
nests are at the base of spruce -trees, but once the clutches hatch, the
broods frequent stands predominated by birch and dense ground cover of
blueberry or other low ground cover.

In the fall, birds of all age and sex classes are attracted to places with
grit at the bases of uprooted trees, along lake shores, stream banks, and
gravel roads.

White spruce needles are the preferred food i t ems in the wi n~er, although
grouse will also eat black spruce needles . As the snow recedes, spruce
needles are taken in decreasing amounts, while bl ueberry and cranberr :es are
eaten more. These berries make up the majority of the ir diet until fal l,
when they commence rely ing on spruce neea~es again.

Wi l low ptarmigan. Wi l low ptarmigan occur throughout the planning area i n
shrublands and shrubby openings i n coniferous forests at or below
timberline. In the winter , the fema les rema in below timberline, wh i le the
males stay at or above t imberl ine. Burns, river courses, and distu rbed
areas provide their preferred shrubby areas below timberline . They may,
during the winter, roost in smal l clearings within dense thickets . They
also occupy the shrubby interface between woods and tundra.

Summer habitat consists of shrubby tundra at the upper edge of t imber in
widely scattered trees or below timberline in treeless areas. The shrubs in
these preferred areas are three to eight feet (0.9-2.4 m) high, with a
ground cover of grasses, sedges, and mosses. The thick cover of willow
often offers escape from goshawks and other predators . Ptarmigan prefer
moist areas. Older flying broods prefer tall dense stands of willow or
birch along stream or shrub-sedge tundra banks for escape cover.

During the breeding season, willow ptarmigan prefer mes ic mature commun ities
of-the lower alpine zone or low-arctic tundra. They nest on the ground on
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hummocky or slightly slop ing ground. Their nests are often along river
banks, -gul l ies , roadside ditches L or under isolated tundra conifers . Shrubs
around the nesting sites are normally three to six feet (0. 9- 1.8 m) high,
alternating with open vegetation less than one foot (0.3 m) tall, with high
species diversity.

Ptarmigan avoid dry savannahs on l evel tab lelands and plateaus (Weeden
1960). They also avoid dense brush and wet shrub1ess marshes or wet tundra
areas devoid of taller shrubs.

Other Species

Sandhill cranes. The lesser sandhill cranes roost in wetlands, gravel
beaches and sand-covered or alkali beaches, often on peninsu1a5 and islands .
They prefer shallow water i n sedge grass and rush communities and often
flock in grain fields and pastures up to a third of a mile from the ir
roosting sites.

Preferred nesting habitats of cranes are grassy flats with dry knolls, on
mounds in wet marsh tundra, raised mounds in meadows, isthmuses between
ponds, low wet islands, slough banks, islands in marshes, or dry islands in
ponds. Nests are in dry, well-drained areas but near to standing water.

-Cranes spend much time along slough banks where vegetation is often ta ller
than adults .

Sandhill cranes are opportunistic feeders, SUbsisting on croberry
salmonberry, microtine rodents, small fish, flying insects, and snails. in
late summer they become more herbivorous, preferring crowberries.
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Fish

TABLE 38. Chinook (King) Salmon Spawning Streams

Fish are one of the more import ant resources in t he planning area. An
estimated 5.7 mil l ion salmon alone were produced in 1981 i n t he streams and
rivers of the area. There are many suitable habitats for migration,
spawning, and rearing of chinook , pink, sockeye, coho, and chum salmon,
steel head, grayling, rainbow trout, and Dolly Varden.

Tab les 38 through'42 list the import ant spawning streams for five species of
salmon. Most of these streams and lakes are located in the Susitna lowl ands
(Atlas Map B7). For a general description of the distribution of resident
freshwater fish species in the planning area, see Atlas Map B8.
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Little Susitna
Willow Creek
Decept ion Creek
Moose Creek
Granite Creek
Chickaloon River
Theodore River
Lewis River
Alexander Creek
Fish Creek
. (off the Sus itna Ri ver)

Deshka River (Kroto Creek)
Trapper Creek
Little Willow Creek
Ta1achu1itna River
Kichatna River
Nakochna River
Happy River near Rainy Pass
Yentna near Youngstown Bend
Donkey Creek

near Youngstown Bend
Home Creek
Canyon Creek
Sunflower Creek
Cache Creek
Peters Creek south of

Petersvi11e near Peters Hills
East Fork Chistochina
Bunco Creek
Lake Creek
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Twentymi 1e Creek
Creek near Burro Lake
Byers Creek 
Troublesome Creek
Whi skers Creek
Sunshine Creek
North Fork Kashwitna
Sheep Creek
North, Middle, South, and

main stem Montana Creek
Chunilpack Creek
Creek near Sherman
Indian River
Portage Creek off Devils Canyon
Prairie Creek
Lower Mendeltna
Lower Tolsona Creek
Middle Fork Gulkana
Hungry Hollow Creek
Gulkana River
Lower Twe1vemile River
Lower Sinona Creek
Lower Indian Creek near

Indian River
lower Ashley Creek
Goose Creek
Middle and East Forks of

Chulitna River
Honolulu Creek



TABLE 39. Sockeye (Red ) Salmon Spawning Streams and Lakes

Nancy Lake
Meadow Creek
Wasilla Lake
Cottonwood Lake
Lower Sucker Lake
Fish Lake
Alexander Lake
Shell Lake ·
Shell Creek
Hewitt Lake
Hewitt Creek
Camp Creek
Sunflower Creek
Upper Deshka (neal' Kroto Lake)
Upoer Moose Creek (near Scotty Lake)
Byers Lake
Fish Creek (Big Lake)
Birch Creek
Chelatna Lake
Coffee Creek, Cripple Creek
Larson Lake .
Mendeltna Creek
Keg Creek
Link Lake
Middle Fork of the Gulkana River (near Twelvemile)
Eagl e Creek
Big Lake
Herkimer Lake
Corcoran Lake
Li lly Lake
Blodget Lake
Mama Bear Lake
Papa Bear Lake
Sockeye Lake
Redshi rt Lake
Fish Creek (off the Susitna River)
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TABLE 40. Coho (Sil ver) Salmon Spawning Streams

Little Susitna
Fish Creek (Big Lake )
Granite Creek
Wasilla Creek
Meadow Creek
Little Willow Creek
Jim Creek
Alexander Creek
Lower Sucker Creek
Fish Creer (off Susitna River)
Trapper Creek
Creeks north of Willow Mountain
Middle and Upper Camp Creek (near Collinsville)
Sunflower Creek
Peters Creek (near Little Peters Hills)
Lower Deshka (near Parker Lake)
Moose Creek
Rabideaux Creek
Lower Trapper Creek
Lower Whiskers Creek
Lower Troublesome Creek
Sunshine Creek
Bi rch Creek
North For~ Kashwitna
Chunil na Creek
Creek near Sherman
Upper Indian Creek
Portage Creek
Cottonwood Creek
Question Creek
Birch Creek
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TABLE 41. Pink (Humpback) Salmon Spawning Streams

Fish Creek (off the Susitna River)
Little Susitna
Alexander Creek
Deshka River (Kroto Creek)
Lake Creek
Shell Creek .
Cache Creek
Montana Creek
Bi rch Creek
Sheep Creek
Chunilna Creek _
Creeks near Shannon
Gold Creek
Goose Creek
Little Willow Creek
Kashwitna River
Sunshine Creek
Deception Creek
Byers Creek
Troublesome Creek

TABLE 42. Chum (Dog) Salmon Spawning Streams

Little Susitna
Kashwitna
Wasilla Creek
Tributaries of the Skwentna
Lake Creek
Delta Islands to Caswell on the Susitna River
Susitna River (Trapper Lake to Curry)
Lower Troublesome Creek
Byers Creek
Talkeetna River
Birch Creek
Montana Creek
Goose Creek
Middle of Sheep Creek
Middle of the Talkeetna River
Lower to middle Chunilna Creek
Creeks near Sherman
Willow Creek
Little Willow Creek
Knik Rlver
Matanuska River
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In addit ion to these salmon species, eight other important species of
f reshwat er game f ish can be found in the study area: landlocked coho,
ra inbow trout, Dol ly Varden, lake trout, grayling, northern pike, burbot,
aiid whitefish. Nongame fish species present in Susitna basin rivers are
blackrish, pond and smurf smelt eulachon (hool i gan) , longnose sucker, three
and nine spine stickleback , s limy, coast range, Pacific staghorn, and sharp
nose sculpin, starry flounder , Pacific and Arctic lampreys , and Pacific
herring.

Freshwater systems to which salmon return and in which resident fish live
are critical to the maintenance of their populations . Salmon and other
species utilize freshwater habitat for migration, spawning, and rear ing of
young~ Disturbances that degrade habitat, water quality, water f low, or
fish migration routes may adversely affect population numbers of salmon or
other species in the disturbed area, or of those that migrate beyond the
disturbed area. Dverstory vegetation along streams is very important to
keep streams cool. Silt and low oxygen are detrimental to al l young '
alev ins . Du ring incubat ion, sUbstant ial mortality of the embryos may occur
due to disturbances from fluctuating f lows, dewatering, f reezing,
suffocation, and microbial i nfest at i on.

Coho (silver ) salmon. Coho salmon usually enter their natal streams during
perl ods when the water temperature begins to drop, from midsummer to early
winter. They usually spawn at the head of riffle areas in narrow side
channels and tributaries of mainstream ri vers (Morrow 1980, McLean et al.
1977). Preferred substrate diameters range from 0.75 to 10.0 cm,
temperatures from 4.4 to 9.0°C, and water velocities from 0.1 to 1.0 m/s
(Smith 1973, Bell 1973). Conditions outside thi~ range severely reduce egg
survivability. Fry emerge in Mayor June, ~ l though some have been observed
as early as March and as late as July . Juveni le fish establ ish terri tories
in slow-movi ng water along stream margins, in ponds and lakes, i n pools
behind logs or boulders, and in backwater sloughs, and generally they avoid
riffles. In l at e fall, juvenile coho salmon inhabiting widely distributed
summer rearing areas (often small and intermittent ponds, sloughs and
tributaries), migrate to larger lakes and streams, where ice and water
condit ions are more favorable for winter survival. Juveniles may remain i n
freshwater systems from one to three years. They feed ma inly on terrestria l
insects and often swim near the shore and along stream banks.

Pink (humpback) salmon. Pink salmon occupy a wide range of habitats and
tolerate a wlde range of environmental conditions, depending on the t ime of
year and the stage of their life cycle. They move from the sea into streams
from late June to September. They often enter short coastal streams and
sometimes spawn in tidal areas. Their eggs and alevins are more euryhaline
than other species of salmon .

Preferred spawning habitats are found at depths of at least six inches, with
current velocities of 0.7-5.6 feet (2.1-1 .7 m), and where the substrate is
0.5-4 inches (1.2-10.1 cm) in diameter, although pink salmon are so
adaptable they can spawn over fractured bedrock with no gravel. Spawning
usually takes place when the temperature i s declining after reaching the
summe r max imum. However, temperatures greater· than 4.5 'C are necessary for
initial ,jevelopment . If spawning habitat is destroyed and adults are forced
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into more crowded situations in order to spawn, they may dig up previously
spawned eggs in the process of building their own redd.

Eggs hatch from December through February. Fry emerge from the gravel in
the spring. The fry then migrate to sea, usually at night. During the day,
they require streamside vegetative cover or overhanging stream banks along
the migration path.

Sockeye (red) salmon. Adult sockeye salmon return to their natal streams
and lakes durlng the summer and fall from July to October, sometimes as late
as December. The majority of the spawning occurs in streams that connect
with lakes and along lake shorelines. Hatching occurs mid-winter to early
spring, and the young emerge from April to June. Fry usually go to sea
after one or two years in a lake. Once in the lake they hug the shoreline,
feeding on insect larvae and water fleas. They later move offshore and feed
on zooplankton consisting pr.edominately of copepods and cladocerans.

The adults prefer a spawning substrate of gravel between 0.5 and 4 inches
(1.3-10.2 cm) in diaw.eter, water velocities between 8.3 and 38 inls (21 and
101 cm/s) and water temperatures between 4.4 and 10.0°C. If water flow
drops below critical-levels, egg and alevin mortality becomes hi~h. Silt
deposition is also detrimental to productivity.

Sockeye salmon are ~nique among salmon in their dependenc~ on lakes. The
growth of fry in these lakes is correlated with water tem~~rature and an
abundant food supply (Nelson 1964, Narver 1968, Rogers 1973 ).

Chinook (king) salmon. Adult chinook salmon enter their natal rivers as
early as May 1n $usltna basin streams, but most appear in June and July.
Those that enter earliest are usually those that travel farthest. Spawning
takes place from July to early September.

Preferred:spawning locations for chinook have water depths ranging from 10
to 80 -t nches (25-150 cm), stream flow velocities f rom 1.0 to 4.9 ft/s
(0.3-1.5 m/s), and temperatures from 4.4 to 18°C (Major et al. 1978). They
prefer greater than 55%medium to fine gravel, with less than 8%silt and
sand. Water flow must remain above critical levels or high egg and alevin
mortality will result. They are very sensitive to low oxygen content.

Young fry prefer cool clear streams. Warm shallow lakes are generally
unsuitable rearing habitat. Juvenile chinook usually remain in freshwater
systems for a year, although it is possible for some to remain as long as
three years. Juveniles feed on insect larvae and terrestrial insects that
fall into streams and rivers. Thus the maintenance of healthy streamside
vegetation is necessary for the growth and survival of the salmon.

In British Columbia, 78%of the chinook salmon migrate to sea as fry while
the remainder overwinter in freshwater streams. The same pattern may be
true of some Susitna basin chinook. Some chinook young feed and migrate
downstream gradually, rather than living tn distinct reaches of the river
for extended periods of time. Spring chinooks from upper reaches of the
larger rivers exhibit the more familiar year-long freshwater rearing stage.
The young shift to faster, deeper water as they mature. They often
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overwinter i n larger streams with t emperat ures ranging f rom 4.4 to 5.5°C.
Cover L especially large rocks, i s import ant f ish.

Chum (dog) sa lmon. Chum salmon are typically fa ll spawners, with the
greatest spawning activity occurring in August and September. Spawning
usually occurs over gravel 0.8 to 1.2 inches (2.0-3. 0 cm ) in diameter ,
although chums are known to pick even bedrock as a substrate. They
sometimes use sites in springs and ground-water seepages that may prevent
the redds from freezing. Water temperatures range from 0 to 14°C; water
depths are 2 to 48 inches (5.0-122 cm ); and stream flows range from 12.1 to
15 .7 yd3/sec (9. 3-12 m3 /sec ) at spaw~ing sites (ADF&G 1982).

As soon as the alevins make their way up through the gravel , they begin to
migrate. The young can tolerate t emperat ures up to 23.8°C but are the least
res istant of al l Pacific salmon to exposure t o high temperatures.

Arctic grayl ing. The Arctic grayling i s abundant in the planning area.
Grayling spawn early in the spring immediately after breakup and begin to
congregate at the mouths of clear water tributaries in April, and in May
they start upstream through channels cut in the ice by surface runoff.
Spawning takes place from mi d-May to June.

Grayling distribution and abundance in a selected section of the Susitna
. River (ADF&G 19082) appeared to be closely associated with surface water

temperatures . As wa t ~r tempera tures in the tributaries increased in the
spring, increased numbers of grayling were observed migrating upstream int o
areas with pool-type habitats. Many fish rema ined in these pools for
rearing Quring the summer months. As surface water temperatures began to
decrease in the late summer and fall, lower numbers of f ish were observed in
these habitats and many were seen migrating downstream. The main downstream
migration occurs in mid-September, and they overwinter in deep water. A few
fish stay in the major clear-water streams and apparently overwinter i n the
deeper pools (Schallock 1966).

During the research studies conducted in 1981 by ADF&G, some limited
conclusions were reached about Arctic grayling - habitat relationships in
the upper Susitna River . Grayling movements in and out of streams were
influenced by water temperature; grayling were more abundant in hab itats
with streamflow velocities below 2.0 ft/sec (0.6 m/sec); channels with larg~
deep pools and/or cutbanks appeared to provide optimal habitat; availability
of spawning substrate did not appear to l imi t grayling abundance and
distribution sign ificantly.

Dolly Varden/Arctic char . Dolly Varden and Arctic char are found in
planning area drainages. They are both members of the char family and wi ll
be discussed together. They are found in clear and glacial rivers and
lakes, and in brackish deltas and lagoons (McLean and De laney 1978 ). They
overwinter in lakes, deep river pools, and spring-fed streams.

There are resident and anadromous char. Little is known about the life
history of resident char. Anadromous char live in freshwater for two to
five years before beginning their annual fall migration between marine
summer feeding areas and freshwater fall spawning and overwintering areas.
Seaward migrat ions commence around the time of breakup. All char spawn
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between the end of July and the beginning of December, with most activity in
September and October. Water temperatures between 5.5° and 6.5°C are
preferred, although char can spawn between 3° and 13°C. Spawning usually
occurs over gravel shoals in lakes but sometimes in quiet pools in streams
close to a lake. Juveniles consume insects and small crustaceans.

Rainbow trout and steel head. There are two life history forms of rainbow
trout: stream and lake dwelling fish, which can inhabit rivers or streams
on a year-round basis or which can move between lakes and streams; and
ocean-run rainbows (steelhead), which spend part of their lives in
freshwater systems and part in marine systems.

Some stream-dwelling rainbow populations move only limited distances within
a river or stream, overwintering in deep river holes, in sloughs and side
channels, often in lower stretches of rivers with slow to moderate velocity
(ADF&G 1976). Some populations do not remain in open leads and probably use
ice as cover. After ice breakup, the trout disperse throughout the river
system, usually moving upstream. Juvenile rainbows generally inhabit
slow-moving water under tangled roots and along the edge of gravel bars.
Aduit rainbows prefer riffle areas with gravel substrates and a moderate
stream flow and are often found in areas with an upward percolation of
water.

Other rainbow populations have highl~ variable migratory patterns related to
stream flow and the availability of food. Usually, these adults overwinter
in lakes, spawn in rivers and streams during spring, and return to the lakes
during summer and fall, although some may remain in the rivers. Juveniles
from these populations may move into the lakes during their first year of
life, although they are known to remain in rivers till four or five years of
age. Juveniles and adults are found inswift, shallow, gravel-bottomed
stretches of streams and rivers, feeding on salmon carcasses and eggs.

The rainbow trout is basically a spring spawner, with the majority breeding
between mid-April and late June. Spawning takes place in deep-water
tributaries and sidechannels, usually in a riffle above a pool, and at
temperatures between 10° and 13°C, although they have been known to spawn at
temperatures as low as 5.5°C and as high as 17°C.

Survival of eggs is directly related to the velocity of water passage
through the redd and the amount of dissolved oxygen in their water. Wood
fibers in the wate", (e.g. from logging) do not affect egg survival but have
a ~ , ~ ~ ~ effects on the growth and survival of young fish (Kramer and Smith
1965) .

Movement of young rainbows seems to be associated with water temperature.
In cold water (less than 13°C), the young are carried downstream, because
they remain in the water column, whereas if the temperature is warmer, they
remain on the bottom and stay in one reach of the stream. Temperature and
population density appear to be major factors affecting growth (Black 1953,
Murai and Andrews 1972). -

Steel head updertake the most extensive movements of all Alaskan trout
species. After one to four years of stream life they migrate downstream in
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the spring and summe r and enter the sea. They may stay in marine waters a
few months to four years before returning to their natal _streams to spawn.

Freshwater habitat is critical to rainbow trout. The egg/fry stages of
development are sensitive to habitat destruction or disturbance . A
reduction in stream flow may decrease the area of suitable spawning habitat
by reducing water depth over, and aCCESS to spawning areas. It may also
increase the deposition of fine sediments, which in turn reduces the

'i nt ragrave1 water flow critical to the survival of incubating eggs and
a1evins. An increase in winter stream flow during the critical period of
egg and alevin development may wash away spawning gravels and crush the eggs
and a1evins. A reduction in streamflow may reduce riffle areas that are
important in producing the invertebrate diet of the rainbow. The
elimination of natural flooding (e.g. by dam construction)- can eliminate the
important periodic flushing of f ine sediments out of spawning gravels. Any
disturbance that degrades rainbow or steel head spawning, rearing, or feeding
habitat, degrades water qual ity, or blocks fish migration routes, may
adversely affect population levels of rainbow and steel head that inhabit the
disturbed system.

For a summary of fish vegetation requirements, refer to Appendix C.

Fish-habitat relationships. Like terrestrial animals, aquatic animals such
as flSh can be assoclated with specific habitat types. Presented here is a
preliminary Aquat ic Habitat Classification System, based in part on research
by the members of the Susitna Hydroelectric Project (e. g. ADF&G 1981 , 1982,
1983).

Habitat needs of fish vary with season of the year, an~ with stage of life
cycle. The main life stages of fish consist of : upstream migration of
adults, spawning, incubation, juvenile rearing, and seaward migration of
smolt. It would be beneficial, for land use planning decisions, to be able
to correlate fish s~ecies and their life stages with certain definable
habitat types. T-he ADF&G's Susitna Hydroelectric research team has
described seven major aquatic habitats that are utilized by particular fish
species during one or more of their life stages. These habitat categories
were originally described for the Susitna River and its tributaries, but
they are general enough to be applicable throughout the planning area.

The seven aquatic habitats are described below, and six wi ll be discussed
later in terms of use by individual fish species (the Susitna Hydro team has
not yet addressed lake use by fish). Pictryrial ~xamples of these hatitats
are displayed in Figure 5.

1. Ma instem habitat consists of those portions of a main river that
normally convey stream flow throughout the year. Both single and
mu 1tiple channel reaches are included in this habitat category .
Groundwater and tributary inflow appear to be inconsequential
contributors to the overall characteristics of mainstem habitat.
Mainstem habitat is typically characterized by high water velocities
and well armored streambeds. Substrates generally consist of boulder
and cobble size materials with interstitial spaces f illed with a
grout1ike mi xture of small gravels and glacial sands. Suspended
sediment concentrations and turbidity are high during summer due to the
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3.

4.

5.

6.

influence of glacial melt-water. Streamflows recede in early fall and
the mainstem clears appreciably in October. An ice cover forms on the
river in late November or December.

Side channel habitat consists of those portions of a river that
normally convey streamflow during the open water season but become
appreciably dewatered during periods of low flow. Side channel hab itat
may exist either in well def ined overflow channels, or in poorly
defined water courses flowing through partially submerged gravel bars
and islands along the margins of the mainstem river. Side channel
streambed elevations are typically lower t han the mean monthly water
surface elevations of most mainstem rivers observed during June, July,
and August . Side channel habitats are characterized by shallower
depths, lower velocities -and smaller streambed materials than the
adjacent habitat of the mainstem river .

Side slough habitat is located i n spring fed overflow channels between
the edge of the floodplain and the mainstem and side channels of a
river and is usually separated from the mainstem and side channels by
well vegetated bars. An exposed alluvial berm often separates the head
of the slough from mainstem or side channel flows. The controlling
streambed/streambank elevations at the upstream end of the side sloughs
are slightly less than the water surface elevations of the mean monthly

-f l ows of the mainstem Susitna River observed for June, July, and
August. At intermediate and low flow periods, the side sloughs convey
clear water from small tributaries and/or upwelling groundwater. These
clear water inflows are essent ial contributors to the existence of this
habitat type. The water surface elevation of the mainstem river
generally causes a backwater to extend well up into the slough . from its
lower end. Even though this substantial backwater exists, the sloughs
function hydraulically very much like small stream systems and several
hundred feet of t he slough channel often conveys water independent of
mainstem backwater effects. At high flows the water surface elevation
of the mainstem river is sufficient ·t o overtop the upper end of the
slough. Surface water temperatures in the side sloughs during summer
months are principally a function of air temperature, solar radiation,
and the temperature of the local runoff.

Upland slough habitat differs from side slough habitat in that the
upstream end of the slough is not interconnected with the surface
waters of the mainstem river or its side channels at higher flows.

Tributary habitat consists of the full complement of hydraulic and
morphologic conditions that occur in the tributaries. Their seasonal
streamflow, sediment, and thermal regimes reflect the integration of
the hydrology, geology, and climate of the tributary drainage. The
physical attributes of tl 'ibutary habitat are not dependent on mainstem
conditions.

Tributary mouth habitat is characterized by the downstream portion of
the tributary where a) the discharge of the mainstem river influences
fish access into the tributary and b) the clear water of the tributary
extends as a plume into the turbid waters of the mainstem river.
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7. Lake habitat consists of various lentic environments that occur within
the rlver basin drainage. These habitats range from small, shallow
isolated lakes on the tundra, to larger, deeper lakes which connect to
the mainstem rivers through well-defined tributary systems. The lakes
receive their water from springs, surface runoff, and/or tributaries.

"Avai l abl e habitat" for a species is defined as the area capable of
providing direct life support for that particular species (USFWS 1981 ) .
Available habitat also includes terrestrial area surrounding described
fish habitats. This can be very important to particular fish species .
Brna (pers. comm. ) has noted (for at least the Kenai River ) that
aquatic habitats with adjacent wetlands produced more fish than did
those without. Wetlands adjacent to waterbodies affect cond itions in
adjoining rearing habitats. Wetlands may provide : inorganic and
organic nutrients, insect drift (fish prey), and detritus on which
insects feed. Thus, the wetland surface area bordering a stream should
be included in the catego ry of "available habitat" in any aquatic
modeling system. Platts (1979) also emphasizes the need to integrate
terrestrial ecosystem models and aquatic system models. Suggestions
for habitat parameters describing these ecosystems are discussed in the
following paragraphs.

After identifying which aquatic habitats are used by particular fish
species and life stages, approaches similar to those presented by the
USFWS Instream Flow Group (Bouce 1982) or a modification of Habitat
Evaluation Procedures (HEP ), (Terrell et al. 1982), can be used to
identify the physical and chemical variables which limit or support the
utilization of these habitats (refer to ADF&G 1980b for an evaluation
of HEP and fish). These approaches are similar in concept to the
H.E. Procedures developed for moose, described later in this report,
~nd would identify the suitability of a habitat, for a specific species
and life stage, with a relative "Suitability Rating."

The range of physical habi t at parameters suitable for each fish species
addressed in this section, has already been described earlier in this
report. Relative capabilities of six of the seven habitats for fish
have been suggested, in descriptive form, by the Susitna Hydroelectric
research team (ADF&G 1983). Table 43 depicts these relative
capabilities of si x habitats for five salmonid species, and three
important life functions (migration, spawni ng, rearing ). The
descriptive values of the various habitats have been translated into a
numerical index.

Habitat Suitabil ity models for fish, such as the one suggested, could
be used in conjunction with other models (such as fish carrying
capacity), with matrix evaluations, or with general descriptions of
preferred habitat. Combining such techniques can improve the
reliability, applicability, or flexibility .of analyses performed.

Once fish species are assigned to one of the seven general habitats,
then more spe r ~fic fish-habitat relationships can be attempted .
Correlating fish species with the specific habitats they use, and
developing and using Habitat Suitability Index values, however, require
a clear understanding of the habitat requirements of fish species being
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evaluated. Where deta iled knowledge is lacking on the specific habitat
requirements of each fish species of interest , species gu ilds can be
substituted for individua l species when determin ing suitability ratings. In
t hi s approach, certain well-studied fish species become representative of a
group of species wi t h similar ecological requirements, but about which less
i s known.

1. M.inst ....
H. bi t . t 1. 0 0 0.5 1. 0 0.3 0.5 1.0 0.3 0.3 1. 0 0.5 0.5 1.0 0 1. 0

2. Side Ch.nnel
H. bi t . 1 . 0 0 0.5 1.0 0.3 0.5 1.0 0.3 0.3 1. 0 0.5 0.5 1. 0 0 1. 0

3. Side Slough
H. bi t . t 0 0 0.8 0.3 0.3 0.8 0.8 0.8 0.8 0.8 0.8 0.5 0.3 0.3 0.3

4. Upl.nd Slough
H.bit.t 0 0 0.8 0.3 0.3 0.8 0.3 0.3 0.8 0.3 0.3 0.8 0.3 0.3 0 .3

TABLE 43. H.bit.t Type - Fi sh Spec ies - Li f e Funct io n M.trix , Susitn. Pl.nning Ar e. l

(I nf orm. t i on for Sus i t n. River, SIOllghs . nd Si de Ch.nnels Onl y)

Pink

0.8 0.8 1.0

0.8 0.8 1.0

Chum
M S R

0.8 0.8 0.8

0.8 0.8 0.8

Sockeye
M S R

0.3 0. 3 0.3

0.3 0.3 0.3

Coho
M S R

0.8 0.8 0.8

0.8 0.8 0.8

Chinook
M S R2

1.0 1.0 0.8

lFollowing .re suit.bil ity i ndex v.lues of the h.bit.t, der ived from ADF&G
(1983). This interpret.t ion gives the highest suggested v. l ue to • given
h. bi t . t.

1.0 z tot.lly dependent
0.8 z he.vy use
0.5 moder.te use
0.3 r.re or l ittl e use
o no use

2M• Mlgr.t ion
5 z Sp. wni ng .nd Incub. ti on
R z Re. r ing j uveni l es , 1st ye.r

30utmigr.t ing - not re. r ing

5 . Tr ibut.ry
H.bit.t

6. Tribut.ry Mouth
H.bit.t 1.U 1.0 0.8

I
I
I
I
I
I
1
_I

I
1
·1
I
I

I
I
1
I
-I

For more detailed analys is of a specific area, stream, or reach of stream
variables such as: substrate, water velocity, turbidity, temperature,
cover, etc. may be placed in a matrix comparing needs of different fish
species. Examples of such matrices can be found in Terrel et al. (1982 ) .
Such detailed matrices for a specific habitat, then could be used to
classify fish species into guilds and/or to establish more specific fish 
habitat relationships. By identifying important habitat parameters, and
sUbsequently associating fish species with these parameters, possible
limiting factors to fish populations (e.g._ instream flow) could also be
described. This identification and association could then help in
population management and in resource allocation.
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PART I I. Mode ling of Wildl ife-Habitat Relationships

Thi s part of the supply chapter describes general relationsh ips between
Ilabitat s and wildlife that can be used to i dent i fy various categor ies of
wi ldlife lands. Because it is impossible to sample every hectare to
determine the abundance and distributions of import ant species, the
consideration of wildlife-habitat relat ionships in conjunction with mapped
distri but ions of vegetative cover types represents a useful alternative
approach to determining general wildlife distributions. This understanding
is needed to represent wildlife managem~nt and public use interests during
the land allocation negotiation phase of the Susitna area planning process .

As part of the state-federa l Cooperative Susitna River Basin Study, the
United States Department of Agriculture, Soil Conservation and Forest
Services, mapped 33 different cover types plus unvegetated areas for acreage
in the Talkeetna, Beluga, and upper Susitna subbasins (USDA 1983 ). This
mapping procedure used aerial photography and sUbsequent field inventories.
Procedures used and data collected are summarized in USDA (1983).

The Environmental Systems Research Institute (ESRI) was then contracted to
develop an automated Geographic Information System (GIS) using Susitna River
basin data. This GIS represents the culmination of a resource- inventory and
analysis effort that involved the detailed mapping and field survey of soil
and forest resources in the area. All available river basin data were
rectified, cross-compared, and composited by ESRI before being entered into
the automated GIS. Related area phenomena such as geology, landform, slope,
soils, and vegetation were cross-compared and composited on a single map
overlay by a process termed "Int egrat ed Terrain Unit Mapping." This process
impar.ted a higher level of spatial resolution, accuracy, and consistency to
the mapped data than was generally inherent in the diverse source materials.
The terrain unit map was composed of individual units (polygons) , each of
which encompassed a set of ·homogeneous environmental characteristics. The
numerous data planes represented on the map were individually entered into
the automated GIS so that they could be disaggregated for sUbsequent .
analysis. Once automated, the mapped data were put in an easily retrievable
form. ESRI subsequently employed the GIS during a systemat i c assessment of
environmental opportuni t ies and constraints in the basin and in a structured
evaluation of the capability and suitability of basin lands for selected
uses. The processing system has been installed on a computer in Alaska
that, i n the future, can serve both as a structure for the efficient storage
and retrieval of environmental data for the area and as a context for its
logical and systematic application to l and planning and management
functions. Development of the GIS is outlined in ESRI (1982) .

The computerized data bank was subsequently used to evaluate and assess
environmental conditions in the region in relation to certain potential
uses . A series of theoretical models was constructed to assess the natural
oppc rtunf t les and constraints i n the region and to evaluate the capability
and suitability of land for select uses . These models are discussed below.

Because all fish and wildlife species preferentially use habitats in which
thei r needs for food, cover, water, and space can most readily be met, and
because these preferred habitats can be generally described in terms of
plant community structure and composition, hydrologic conditions, elevation,
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aspect, etc., a method was sought by Ilhich the automated environmental data
base could be used to identify basin habitats potentially suitable for
wildlife species of interest. The methods selected for wildlife suitability
mapping consisted of 1) the Habitat Evaluation Procedures (HEP) developed
by the USFWS in consultation wi{h a variety of state and federal agencies
and academic institutes (USFWS 1980); 2) a summary analysis of moose
carrying capacity, using moose forage values (SCS and ADF&G File Data );
3) the Species Diversity Model; and 4) the General Habitat Synthesis Model.

Estimates of the relative productive capabilities of habitats for moose
(Models 1 & 2) served as the basis for evaluating various land ownership/use
alternatives for the Talkeetna, Beluga, and upper Susitna subbasins. In
addition, a model which provided maintenance and enhancement of moose
production potential, as well as protection of important r iparian lands, was
prepared (Model 4). This system of lands was then compared with available
distribution and abundance data for Dal1 sheep, moose, black bears, brown
bears, waterfowl, and raptors and with the results of the species diversity
model (Model 3) to determine if the habitat needs of othe~ wildlife species
(other than moose and fish species ) were being accommodated. Where
nec~ssary, modifications were made to protect specific habitat requirements
of ?ther species, e.g. tundra areas, wetlands, etc. The resulting depiction
represents the needs of a diverse community of fish and wildlife species.

Moose Model

The moose is not only important to humans; it is also one of the more
wide-rangin9 species ~n the planning area. Therefore, an important
objective was to identify habitat suitability for moose. Because moose
range so widely, determining habitat suitability for them necessarily
involved assessing a large percentage of land in the planning area. "
Moreover, in as much as many other species of wildlife live in habitats
moose occupy, determining preferred habitat for moose serves to determine
the preferred habitats for many other species as well. The United States
Fish and Wildlife Service's Habitat Evaluation"Procedures (HEP 1980) was
employed to make some of these determinations. HEP is a method that can be
uSE 1 to document the relative quality and quantity of available habitat for
selected wildlife species.

HEP was first applied to the Willow SUbbasin, where habitats potentially
having high, medium, and low suitability for moose, red squirrel, snowshoe
hare, wi low ptarmigan, and/or spruce grouse were computer-mapped on the
basis of vegetation rlat a. These wildlife sUitability maps were then used
during development of the Willow Subbasin Land Use Plan (see USDA 1981,
USDA 1983, and ADNR et a1 . 1982). At about the same time, a HEP analysis
was also conducted during the Bradley Lake Hydroelectric Project (USFWS
1980). These initial HEP analyses were revised as experience with the
procedures improved and as additional environmental data became available.

. The following description of HEP modeling is based on the most recent HEP
analysis of moose habitat conducted in the Talkeetna, Beluga, and upper
Susitna subbasins of the Susitna planning area. In addition to using HEP;
the ADF&G conducted an alternative analysis of habitat suitability for
moose, again based on USDA-SCS vegetation data (Regelin pers. cvmm.). Th is
independent analysis follows the description of HEP. For explanations and
justifications of HEP's use in other studies , see USDA (1983), Konkel et al.
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(1979), ADF&G (1980 ), and USFWS (1978). Basic assumptions underlying HEP
analysis are that

1. a definable relationship exists between wildlife species and their
living space, and

2. that this relationship for a selected species can be described by
a relative index.

The relia~ility of this procedure is dependent on the habitat biologist's
ability to describe accurately and specifi.cally wildlife-habitat
relationships for particular species. The relative value of different
habitats for a species (Suitability IndexY can be indicated by assigning a
value of 1.0 to the optimal set of habitat conditions (i.e., conditions
characterizing areas with the highest carrying capacity of the particular
wildlife species), and comparing all other areas to this standard.
Suitability Indices are intended to approximate an expert's assessment of
long-term habitat carrying capacity (Chuck Soloman pers. comm.).

Various environmental data were used to assess the habitat suitability of
different areas for moose for both the winter and the spring/summer/fall
seasons. Combinations of six variables were considered for each of the two
general seasons: 1) wi nt er and 2) spring/summer/fall . Formulas for
combining variables were determined by known vegetation - moose
relationships. The definitions of the variables follow:

VI = Deciduous browse quality as indicated by species and percent of
total avai lable browse.

V2 = Deciduous browse quantity as indicated by total available "browse
of Salix, Betula, and Alnus species.

V = Availability of cover as indi cat ed by canopy type and percentage
3 of tall shrub cover.

V4 = Presence of Vaccinium-vitis idaea (VA~I) according to percentage
of cover: a = 5%, b = 1 to 5%, c = 1%.

Each mapped vegetation type was assigned a relative suitability rating between
o and 1.0 for each cover type according to equations of the above variables for
each general season. High suitability was indicated by values greater or equal
to 0.8, medium suitability by values from 0.4 to 0.7, low suitability by values
greater than 0 to 0.3, and unsuitable habitat by zero. In the winter,
availability of cover was cons'dered very important because of the protection
from snow build-up it provides . The presence of Vaccinium was also considered
important in winter because this species provides moose winter browse (Atlas
Map B9b) . The suitability formula determined for moose winter range is

SI (winter) = 2(V1) + V2 + V3 + V4
4 -

(Table 2). Once each cover type was rated for winter sUitability, a
computer-generated map was developed from the suitability values for each
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vegetation type displaying four categories of moose winter habitat: high,
medium, low, and no suitability (Figure 14).

A similar process was undertaken to map categories for moo~e

spring/summer/fall range (tables 3 and 4). However, instead of variables V3and V4, two new variables were substituted:

Vs = Availability cf cover as indicated by canopy type or distance to
forest and to all shrub cover types.

V6 = Total annual forb production .

These variables were combined; using a different suitability function to
determine spring/summer/fall range:

SI (S/S/F) = 2 (VI) + V2 + VS + V6
5

Again, a relative index between 0 and 1.0 was obtained, and four classes of
suitability were determined : high = 0.8; medium = 0.4-0.7; low = 0 to
0.3; unsuitable = O.

Computer-generated maps portraying -categories of moose spring/summer/fall
range are shown in Atlas Map Bga . From these two "Moose Model" maps, the
department can determine wh ich lands in the planning area are most important
for moose (see Chapter III, Resource Allocations).
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TABLE 44. Characteristics of Tal keet na and Beluga Subbasin Veget at ion Types
as Described by Habitat Parameters for Moose Range

Habitat Parameters
VI V2 V3 V4

SCS Browse Species Production Canopy Type VAVI Cover
Vegetation Type (percent total ) 1bs/acre Cover Class Class

21 Al (l00) 548 cl CF c
22 Al( 92)Sa( 8) 696 cl OF a
24 Al( 77)Sa(13) 320 cl MF a

BP ( 10)
25 Sa(lOO) 188 cl CF a
26 Al( 94)BP( 4) 403 cl MF b

ISa( 2)
27 Al ( 7l)Sa(29) 473 c1 OF c
28 Al (l0 0) 127** cl OF c
29 Al (l00) 247 cl MF .c

J31 Sa/Bn* 393 op CF a
32 Sa/ (lOO) 456 op MF c
33 Al( 72)Sa(28) 924 op MF c
34 Sa( 58)Al(42) 377 op MF c
35 Al(100) 31 op OF c
36 A1(l00) 552 op MF c
41 Al (l00) 40 cl CF a
42 BP(lOO) 48 cl CF a
43 Al (l00) 40 op CF b
60 Al (l00) 1,082 TS c
61 Sa( 82)Al (18) 2,628 TS c

Classifications are based on SCS/FS vegetation data for t he Talkeetna
subbasin .

~ not measured in plot of pure type, ~ut ment ioned as being heavily
browsed in area, present in heterogeneous plot.

** based on heterogeneous type, one plot.

Abbreviations :
VAVI = qaccinium vitis-idaea

Al = Alnus spp.
Sa = "5alTX spp.
BP = ~a papyrifera
BN = Betula nana
CF = conlferous forest
OF = deciduous forest
MF = mixed coniferous-deci duous forest
TS = t all shrub
cl = closed
op = open
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TABL E 45. Su itabi l ity Index (SI) Values for Moose Wint er Range Habi t at

I Parameters by Veget ati on Type

I
Hab i ta t Paramete rs

SCS
VI V2 V3 V4

Wi nt er
Vegetati on Type Range

I 21 0.2 0.8 0.8 0 . 5
22 0.3 1.0 0.8 0.06 .7
24 0.7 0.8 1.0 0.06 .9

I
25 0.9 0.6 1.0 0.06 .9
26 0.3 0.8 1. 0 - 0.03 .6
27 0.7 0.8 0.8 0 .8
28 0.2 0.6 0.8 0 .5

I 29 0.2 0 .6 1.0 0 .5
31 0•.7 O.B 0.6 0.06 .8
32 0.9 0.8 0.4 0 .8

.1
33 0.7 1.0 0.4 0 .7
34 0.7 0.8 0.6 0 .7
35 0.2 0.2 0.6 0 .3
36 0.2 0.8 0.6 0 .5

I 41 0.2 0.2 0.8 0.06 .4
-42 0.8 0.2 0.8 0.06 .7
43 0.2 0.2 0.6 0.03 .3

I
60 0. 2 1.0 0.4 0 .5
61 0.9 1.0 0.4 0 .8

I
See Table 44 for def in i t ions and vegetation characte r ist ics on which t hese
SI val ues are based. Class ificat ions are based on SCS/FS veget at i on data
for the Ta l keet na Subbasi n.

I
.,.

I
I
I
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See Table 46 for definitions and vegetation characteristics on which these
SI values are based. Classifications are based on SCS/FS vegetation data
for the Talkeetna Subbasin.

Non-forest and non-tall shrub types greater than 440 yards frcm cover are
not S/S/F range.
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The Bradley Lake version of the Moose Habitat Suitability model was modified
one step further by D. Bader by defining vegetation types 27 and 61 as the
major components of high-valued critical moose winter range (D. Bader
pers. obs. 1971 ). This version was applied to the Talkeetna-Beluga
subbasins of the Susitna planning area (At l as Map B9b).

CARRYING CAPACITY MODELS

Habitat ratings obtained by methods like HEP are designed to reflect the
relative carrying capacities of different areas; i.e., highly suitable
habitats theoretically have higher car ryi ng capacity for wildlife species
than do less suitable habitats. Calculating theoretical carrying capacities
(K ) directly from theoretical vegetation nutritive values is an alternative
approach to HEP SI ratings and can also be used. to evaluate habitats. In
order to evaluate habitat for wildlife in this way, Wayne Rege1in, ADF&G,
Fairbanks, provided information from the literature on moose carrying
capacity by vegetation type, and the Habitat Division, Region II assembled a
"Moose Carrying Capacity Model."

Theoretical moose "K" were calculated for mapped vegetation types
for 1) existing summer range 2) existing winter range and 3) vegetation
types that could be "enhanced for moose" in both the summer and winter
ranges. Enhancement here is defined as altering the existing habitat,
usually be logging or fire, to produce an earlier sera1 stage containing
better moose browse and theoretically producing sUbsequent increases in the
moose population. The "K" per mi 2 per vegetation type was determined by
ADF&G, using cover types, forage production (annual and total available)
collected in the SCS/FS studies (1978-1980), and using known moose forage
consumption rates and vegetation potential enhancement factors (W~ Regelin
pers . comm.). These carrying capacity models, which depict the theoretical
number of moose per mi 2 in different vegetation types were printed on
computer-generated maps aggregating areas into high, medium, and low
categories. Atlas Maps B13 and B14 illustrate the results of this analysis ;
Table 48 summarizes the carrying capacity/cover type relationships used in
the model and compares it to t he HEP and species diyersity models.

Rege1in (pers . comm.) noted that where small « 4 mi 2 ) areas are enhanced,
moose may become so numerous that the ir intense browsing activities prevent
regenerating browse species from becoming established and productive. He
suggested that to prevent this, enhancement projects should be "locat ed where
at least 50% of the vegetation within a 4 mi 2 area (1,280 acres ) could be
enhanced. On the basis of this recommendation, the habitat enhancement "K"
model was modified by incorporating a 1,200 acre minimum for enhancement of
areas supporting> 50% -mhenctb le vegetation; areas smaller than 1,200 acres
were not considered feasible to enhance . The resulting model Atlas Map B14)
illustrates habitats in which enhancement is potentially feasible according
to model standards. (This procedure, however , is still in the thecret tce l
stages). .

For the carrying capacity model to function correctly, certain assumptions
have to be met:

1. Preliminary annual forage production for each vegetation type as
calculated from SCS/FS field data collected in the Talkeetna and
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Beluga subbasins i s reasonably accurate and is adequate ·to
calculate the t heoret ica l carrying capacity of each veget ati on
~~. " "

2. Vegetation types 27 and 61 represent the major components of
critical moose winter range (D. Bader pers. comm. l .

3. Vegetation types 27, 28, and 29 have high potential for
enhancement of carrying capacities .

4. Estimates of moose forage consumption rates and vegetation type
enhancement potentials, calculated by Wayne Regelin, based on
studies conducted in the Kena i, are reasonable represen tations of
moose consumpt ion and forage production rates in comparable
vegetat ion types found in the Sus itna basin.

Even though the moose carrying capacity and enhancement mode ls do not
incorporate environmental or physiographic constraints such as snow fall,
slope, or aspect, on moose range suitabil ity, they accurately reflect the
distribution of vegetation used as summer and winter range, as well as
theoretical and potential carrying capacities.

Furthermore, each category of cover type encompasses a range of
environmental conditions affecting the qual)ty and quantity of"plants within
it, and these conditions change from year to year . As a result, vegetative
data collected in the field can provide only a rough i ndi cat ion of plant
species composition and productivity of a particular cover type. Forage
production rates per vegetation cover type are therefore rough est imates at
best. The cover types with the highest carrying capacit ies in the Susitna
planning area are alder-wil low (type 61), open young white spruce
forests (31). open older wh ite spruce forests (33). closed older white
spruce forests (25). medium-aged stands of mixed-deciduous forest (24), and
all ages of stands of cottonwood (27, 28, 29) . Moose per square mile 1n
these vegetation types theoretically can range from 6.7 to 18 moose in the
summer and from 1 to 3.1 moose i n the winter (Table 45). The "enhancement"
program could increase the moose per mi 2 in summer and winter to 27-48 and
4.5-7.2 respectively. Given the much higher carrying capacity ratio of
summer to winter range in the planning area. availability of winter range is
considered a major limiting factor for moose populations •. However, before
"enhancement" for moose is conducted over a wide geographic area, certain
repercussions (long-term loss of nutrients. decrease in populations of other
species) must be considered (Casey and Kein 1983. Bock and Bock 1983).
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Species Diversity Model

Ecological diversity (diversity of plants, animals, etc. ) is general ly
considered an important component of ecological stability.* If ecological
stabil ity is considered an important objective, diversity should be
encouraged. Furthermore, because many ecological relationships among animal
species and among them and their habitat components are not known or clearly
understood, it is best to take a conservative approach when planning land
developments and to mai ntain as much of the original ecology as possible.
At this point, we do not fully -know the degree to which all liv ing organisms
are interdependent nor to what extent living organisms are regulated by
their physi cal environment. We do know that in much of the rest of the
Uni t ed Sta t es and the world irreversible losses of species and habitat are
occur ring. usually with unknown effects on future environments and the
humans depend ing on them.

McNaughton (1977) concluded that 1) increased comp lexity (-diversity )
stabili zed certain ecosystem properties and that 2) more precisely, as an
example, a large mammalian herbivore (e.g. moose) changed the total given
plant biomass less in more diverse than in less diverse plots. Tpus it
follows that productivity would be greater in areas with greater species
diversity. Clearly, then. the Species Diversity Model is directly related
to the Key, or Indicator. Species Approach such as HEP and the carrying
capacity models.

The reduction of species diversity is, in the long run, detrimental to
humans. becaus. by reducing this diversity. humans may be wasting some of
their most valuable natural resources. on which they are dependent for food.
oxygen. medicines. energy. building materials. and other countless benefits.
Many plants and animals now in existence may have as yet undiscovered
benefits for the human race. and it is important that these species be
maintained. Individually, other species' interrelationships are not known.
single species or combinations of species could prove important in the
future. The¥ could 1) control the structure and- functioning of their
community 2) aid in human nutrition 3) provide medicines for humans (Hoose
1981) or 4) possess undiscovered characteristics valuable to humans.

The Wildlife Species Diversity Model was prepared using the concepts of the
USFS's Wildlife-Habitat Relat ionships Program and the accepted ideas of many
planners and scientists today of emphasizing ecological diversity (Council
on Environmental Quality 1980). To determine diversity values for each
cover type. species' experts conferred. reviewed various literature, and
came up with a list of bird and mammal species that occupied each of the
identified 33 vegetative cover types in the planning area. Habitats meeting
food. cover, and reproductive needs of a greater number of species were
assumed to have a greater wildlife value.

* A stable ecosystem is defined as follows: The ecosystem will remain in
its present state. and if perturbed it will return to its original state.
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The number of bird and mammal species potentially inhabiting each general
cover type (habitat) in the planning area were then identified (see the
computer printout in the Appendix), and cover types were then grouped wi th
respect to high (67-91 spp), medium (38-61 spp), and low (1-31 spp) species
diversity .* These habitat categories are displayed in the Atlas Map B11.
The relationships of the HEP, carrying capacity, and species diversity
models are shown in Table 48.

Habitat Scarcity Submode1

The relative scarcity of different habitats (vegetation types) was assessea by
examining how much the acreage of each mapped vegetation type was above or
below an "equitable" share. This equitable share was determined by dividing
the number of plant communities used i n the analysis of wildlife ~pecies

diversity into the total vegetated acres of the subbasin{s) being considered (a
generalized chi -square analysis). For example, in the combined
Talkeetna/Beluga subbasin (considered as a unit because of the environmental
similarities between these two adjacent subbasins), 15 vegetation types
occupied 3,555,120 acres. If each vegetation type were allotted an equal share
of this vegetated area, each would occupy approximately 237,000 acres or 6.7%
of the total (3,555,120 + 15 or 100% t 15).

General Habitat Synthesis Model

In order to construct a summary "map depicting the lands most suitable for
fish and wildlife resources, in addit ion to the moose models and the Species
Diversity Model, the ADF&G wanted a general management plan for wildlife,
not just for game species, that would include both the species diversity
concept and the "key species" concept.

Similar general management plans for fish and wildlife have been developed
by other agencies . The United States Forest Service (USFS), for example,
has produced a Wildlife Habitat Relationships Program that develops a
conceptual framework that will enable managers to 1) consider the needs of
all vertebrate species (ecolog ical diversity approach) 2) emphasize the
management of particular wildlife species when desired (key species "
approach) and 3) identify habitats that require special attent ion (habitat
approach) •

These objec tives emanated from strong Bublic interest in all wildlife
species, not just game species. The USFS has emphasized that habitat types
supporting the highest species dive rsity should be considered for wildlife
allocation, especially if they are l imi t ed in size (i.e., if they are
scarce) •

The USFS has emphasized species diver~ity because it ensures that 1) the
biological and physical variety of natural ecosystems is maintained and
2) the viability of populations "is directly related to species diversity
over the long term {Thomas 1979, Patrick 1978, Siderits and Radtke

*Olvers1ty 1S here defined as species' richness of total number of selected
species.
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Table 48. Compari.on of Moo.e ~abitat Suitabil ity (HEP) . Exi.t ing (ECAP) and Potent ial (PCAP)
Moo.e Forage Capabi lity and Specie. Dlver.ity Rat ing. for Vegetation Type.
Found in the Su.i tna Study Area ..

1
, )

Veg
Type Description

HEP
SUlmler Winter

Capab, j'tb
Spec,e.
Dlver,. lty

21* .hort .tand. white .pruce 3D' ••••oci-
ated with alder. gr •••• open mixed Med. Med.

22 young dec lduou. mixed birCh
plus aspen. no .pruce Med . Med .

Low Low

Med . Med.

Med. Med.

Med. Mod.

Med.

24 .ame a. 22; medium age .ome .pruce
40-100 year age High High

l 5* tall .tand. white .pruce 3D'.
mixed with old birCh Med. High

High High

High High

High High

High High

Mod. -

~ed. I
26 old age decadent birCh.

dominant .pruce

27 young stand. cottonwood Intersper.ed
with willow &alder (0-40 year agel

28* medium age riverine.
alder. devils club

Med.

Med .

Med.

High

Med.

Med.

Med.

No

Med.

High

No

High High '

1': gh No

High High

~ Ied.

lied.

High ]
29* old .tand. cottonwood 100 year. old.

.ome willow

31* short st and. white .pruce higher
elevation mixed with alder. gra••

32* m~dium age mixed deciduous
and white .pruce. birch a.pen

Med . Med .

Med. High

High High

No No

High High

Low Low

High High

High High

Med. Med.

Hi gh

Hi gh

1
1

High High
33* tall white .pruce. riparian

with alder. willow. grass

34 open old .tand. mixed dec iduous
and young spruce

35* cottonwood medium age
treeline above .pruce. pocketed

36 old cottonwood. riparian with
birch••pruce. alder. grass

41* short black spruce. 3D' wet. cold
s ites with birch of poor quality

42* tall black spruce 3D' good sites,
sometime. birch very .cattered

Med.

Med.

Med.

Med.

Low

Low
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Med.

Med.

Low

Med.

Med.

Med.

High High

Mod. Med.

Med. Med.

Low Low

Low Low

Low Low

Med.

Med.

Low

No

Mod.

Med.

Med.

Low

No

Low

High

H-igh

Med.

Meo.

Med ..

.. I
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I TABLE 48. (continued)

I 43" short bl ack spruce found i n bogs t
15' , ver y poor fo rm Low Low Low Low Low Low Med.

I
46 heml ock, ta ll, 30 ' f ound

as s t ri nges . li mi t ed Low Low Med. Low Low Low Hi gh

50 grass l ands, t i dal , Elymus,

I
shorel i ne No No Low Low Low Low High

51 Myrica, l ow shrub t ida l f lat s ,
wet No Low Med . Low Med. Low Med.

I
52 ti dal marsh wi t h se dge,

sha11ow 1akes No No Med. Low Low Low Hi gh

I 60 al der wi t h grass ferns fo rbs,
devil s c lub Med . Med . Low Low Low Low Low

I 61 alde r-wil low, r ipa r ian
young cot t onwood Hi gh High High Hi gh High High High

I 62 wil l ow-r esi n birch
draws at hi gher el evati on Med. Med. High Med. High Med. Med.

J
63 ca la mogrost i s

gr ass l ands Med. Low Low Low Low Low Low

64 sedge g~ass tu ndr a No No Low No No No Med .

I 65 herbaceous t undra Med. No Low No No No Low

I 66 shr ub t undr a , dominated by dwarf
Arct ic birch; grasses & fo rbs Med . Low Med . Low Low Low Low

I 67 mat-cushio n t undr a Low Low Low Low Low Low Low

6B sphagnum bog No Low Low Low Low Low Med .

t 69 sphagnum shrub bog,
some wil l ow Med . No Low No Low No Med •

• 70 cut t ur all y disturbed ----------Unknown------------

80 mud fl ats ------- ---No va l ue-- -- - -- ~- - -

.. 81 rock - - --- - ----No val ue- - - - - - - - - - -

82 snow fi el d - ---------No val ue-- - -- -- - - - -.

I
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TABLE 48. (conti nued)

83 glacier

91 Iakes greater than 40 acres

92 l akes 10- 40 acres

96 streams 16S feet " ide

97 wide rivers

-••----••-No value------·_···

----------Unknown------------

----------Unknown-------------

-------Unknown/No value------

-------Unknown/No value------

1977). Patten (1978) and Thomas (1979) expanded the traditional concepts of
big game habitat relationships to embrace all species, and they emphasized
the importance of integrating sound management of featured species (often
big game) with the diversity approach to habitat management. In addition,
they recommended maintenance of "special" habitats, such as riparian
corridors or snags, that are important either for a variety of species or
for a certain important species. Moreover, they emphasized that all
success ional stages are important for wildlife, especially the early and
late stages and that large, dense monoculture imposed on a habitat is the
most detrimental for wildlife (Thomas 1979) . Through the General Habitat
Synthesis Model, the ADF&G attempted to demarcate a variety of habitats that
would, over time, maintain existing habitat diversity and thus a faunal
diversity. The General Habitat Synthesis Model was developed cooperatively
with the USDA-SCS.

Three categories of habitats for the General Habitat Synthesis Model were of
particular concern to biologists involved with planning. The first
consisted of habitats used by a large, variety (high diversity) of species.
Examples include riparian corridors, open mixed forests, and estuarine
areas . Such areas make disproportionately large contributions to the ful l
spectrum of wi ldlife resources currently found in the basin . The second and
third categories consisted of habitats that are "scarce" in the basin ~nd
habitats that are particularly susceptible to degradation . It was assumed
that species ~ s soc i a ted with "scarce" or "sensitive" habitats, particularly
species narrowly dependent on them, could be disproportionately affected by
land-use changes. For species using "scarce" habitats (such as upland
willow-resin birch shrublands, shrub tundra, riparian cottonwood forests,
etc.), few or no alternative sources of food, cover, and reproductive
requirements would be available once the limited habitat areas they required
were significantly altered . For species using "sensitive" habitats (such as
streams, selected wetlands, mat and cushion tundra, etc.), land uses
occurring in and outside such habitats, even at relatively great distances
in some cases, could readily change conditions such as water quality, water
flows, nutrient inputs, and sediment regimes on which these fish and
wildlife species depend. On the assumption that planners could find it
useful and meaningful to know which areas supported many kinds of wildlife
and which were relatively scarce habitats, a model was developed to produce
a map showing these habitat categories. The submodel of scarcity developed
to map each category is presented in sections below. "Sensitive" habitats
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were later identified during the process of assigning management categories
to demarcated fish and wildlife lands (Lehner pers. comm.).

The following account of the General Habitat Synthesis Model is from USDA
(1983). The General Habitat Synthesis Model represented an integration of
essentially two submodels: 1) the wildlife species diversity and 2) the
habitat scarcity submodels. In addition, considerations of stream and river
corridors and of moose habitat requirements (HEP moose model and
enhancibility models) were also incorporated. To this, the department added
information on known critical habitats of ot :'"r big game species (caribou,
Dall sheep, mountain goats, black and brown bears) and other species of
interest (waterfowl, raptors), along with information on orime hunting and
fishing areas. Thus, all areas important for fish and wildlife information
were integrated into one map .

The computer maps produced from this model dep icted "core" habitat areas
that, on the basis of model and other criteria, were considered most highly
suitable for a wide variety of valuable fish and wildlife resources. These
core areas became the skeleton of the fish and wildl ife "element" map, a map
shoWing a system of basin lands that, if properly managed, would be highly
suitable for maintaining area fish and wi)dlife and associated human uses.
This synthesis of all models then became the Fish and Wildlife ·Element Map
(Atlas Map C5). A summary of management of these habitat lands from the
Element Map can be found in the chapter on Resource Management.
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CHAPTER II I . RESOURCE MANAGEMENT (FISH AND WILDL IFE LAND AND WATER
CLASSIFICATION RECOMMENDATIONS )

The Department of Fish and Game (ADF&G) is mandated to uphold the state 's
commitment for the protection, management, conservat ion, and restoration of
the fish and wildlife of Alaska . It must protect and maintain, the fish,
wildlife and plant resources of the state, and if possible, allow for the
e~ pa ns i on of population numbers or improvement of habitat, (AS 16.05.010,
16.05.020[2J) . In order to meet these obligations to the state , the general
goal of the ADF&G is to maintain i n public ownership as much land and water
as is necessary to accomplish these goals i n the Susitna planning area.
Three specific management goals have been ident i f i ed for the Susitna
plarming area 1) maintain a land and water habitat base large enough to
~upport present fish and wildlife populations, 2) ensure access to public
lands and waters, and 3) mitigate losses of fish, wildlife, and their
habitats.

The management and protection of f ·:sh and wildl ife resources and related
publ ic use opportunities in the plunning area require both short and .long
term management practices . Short term management practices proposed by the
Alaska Department of Natural Resources (ADNR) are the classification of
lands ioto the following categories: habitat, recreation, forestry,
watershed, and resource man~gement. These classifications provide habitat
protection as primary use 'and will have secondary uses mitigated through
guidelines such as those prcposed by ADF&G. The r~source management
classification is a compromise 1e$lgnation created when two or more resource
values exist in a given area and no decision can be made to determine a
primary use for that area. Land classifications may be changed, at some
future date, by amendment of the area plan, or in some cases through
administrative actions. However, most classifications should be determined
in the planning process and would result in permanent long-term land use
designation.

Long-term management practices for habitat protection are available through
executive order by the governor to create wildlife reserves under
AS 38.04.070 and through legislative designation of areas meriting special
management, i.e., state game refuges, critical habitat areas, sanctuaries,
game ranges, recreation areas, and/or other public land designations under
AS 16.20, AS 41.15 and AS 41.20 .

Management Categories for Fish and Wi ldlife Habitat Lands

Management assignments or categories of the "Habitat Lands" are described
below. They are displayed in Atlas Map C5, the Fish and Wildlife Element
Map. Briefly, all class A jesignations on existing state lands are
considered "Fi sh and Wildlife Lands," and merit state retent ion and
management for long-term public use. Class B lands are considered
multiple-use -lands, and fish and wildl ife on these lands are of secondary
importance.

Class A-I, "sinf le use" f ish and wildlife lands. The maintenance and
enhancement of ish and wl1dlife resources constitute the overriding
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management objective on Class A-I lands. These lands support valued
biological resources that are likely to be disturbed or disrupted by any
human act ivity. As a result, few if any "non-wildlife" activities are
permitted on these lands, and even recreation may have to be severe ly
curt ?i led, at least seasonally . Al l A-I lands shou ld remain in publ ic
ownership and be managed jo int ly by t he ADF&G and the Alaska Department of
Natural Resources (ADNR).

In general, A-I lands had to be specifically identified by local biologists
because A-I resources cannot usually be distinguished during vegetat ion
cover-typing, habitat modeling, or other environmental mapping. As a
result, A-I lands will generally consist of specific sites within areas
otherwise mapped and categorized as A-2 or A-3. Where disturbance is likely
only at a particular time of year, the period of sensitivity will also be .
specified . Examples of potential A-I lands include trumpeter swan nesting
areas , peregr ine falcon nesting sites, and caribou calving grounds . (A-l
lands in many cases may be analogous to areas of "high sensitivity," as
identified in ADF&G 1979.)

Class A-2, "multiple use" fish and wildl ife lands - conservative
mana~ement . The malntenance and enhancement of flsh .and wlldl1fe resources
and uman uses of these resources constitute the overriding management
objectives on Class A-2 lands. A-2 lands support valued biological
resources not abundant in the planning area (e .g., riparian communities or
moose winter range) and/or are moderately susceptible t o disturbance by
human activities (e .g., vegetation communities, such as tundra, with
relatively slow replacement rates ). Because of the relat ive scarcity and
sensitivity of A-2 lands, non-wi ldli fe uses other than recreation will be
permitted only after carefu l site-speci f ic review and after the state
determines that such uses will not affect the abi lity of A-2 l ands to
produce the f i sh and wildlife resources. Plans for siting , designing ,
implement ing, monitoring, etc. , non-wi ldl i fe uses should be approved in
consultat ion with ADF&G before such uses can be implement ed. Many A-2. l ands
were ident ified during vegetat ion cover-typing and habi t at modeling, but,
given the current state of knowledge , other A-2 lands , such as sheep
wintering areas, may be specifical ly delineated as t he i nformation i s
available. The department recommends that A-2 lands rema in i n publ ic
ownership. Secondary uses allowed on A-2 lands could include fores try , oi l
and gas development, outdoor recreation, and mining.

In the Talkeetna-Beluga subbasins, examples of A-2 lands include
scarce and very-scarce1 vegetation communit ies that support high wildlife
species diversity; very scarce vegetation communities that support moderate
wildli fe species divers ity ; riparian communities; open mixed forests (these
are not abundant and support very high wildlife species diversity) ; and
selected tundra communities . This category encompasses many areas of highly
suitable moose winter and spring/summer/fall range.

1 See t he Habitat Scarcity Model for definitions.
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Class A-3, "multi le use" fish and wildl ife l ands - more l ibera l mana ement.
e malntenance and en ancement 0 lS and Wl d 1 e resources and uma n

uses of t hese resources const itu te the overridi ng management object ives on
Class A-3 lands . A-3 lands support val ued biological resources that are
relative ly abundant (e .g ., closed coniferous and mixed deciduous forests or
moose summer range) and which are rel ativel y res i lient to human act ivit ies.
In many cases, A-3 lands const itute areas where habitat enhancement
could be effectively underta ken. Non-wildli fe uses, inclUding disposals or
recreational cabins, could be permitted when the state determines that these
uses will not significantly diminish the abi l ity of A-3 lands to produce the
fish and wi ldlife resources or related uses. Plans for non-wildlife uses
should be reviewed and approved in consultation with ADF&G before being
undertaken. With the exception of selection of some limited recreational
disposals, A-3 lands should remain in public ownership and be managed to
provide for wildlife, forestry and public recreation benefits.

In the Talkeetna-Ge1uga SUbbasins, examples of A-3 lands include closed
coniferous forests, closed mixed forests, muskegs, and alder shrublands .
Many of these areas are highly suitable for moose habitat enhancement.

Class A-4, lands enhancible to A-2 or A-3 category . The enhancement of
lands to lncrease moose habltat constltutes the overriding management
objective on Class A-4 lands . A-4 l ands at present are only minimally
valuable for moose, but with logging or burning they could support
vegetation types preferred by moose. The increase of moose populations on
these lands theoretically could be as much as two to six times their present
carrying capacity. Areas with high potential for moose habitat enhancement
usually have high forestry values. Selective cutting of certain tree
species and age classes can directly benefit moose by increasi ng forage
production of prefe rred browse species.

Class B, "multi ple-use" lands. The maintenance and enhancement of fish and
wlldllfe resources and human uses of these resources constitute secondary
management object ives on Class B lands. These lands are generally available
for various dis~osa l programs. Non-wi ldl i fe uses should be implemented in
accordance with management guidelines, siting and design criteria, etc.,
that will minimize negative impacts of such uses on fish and wildlife
resources occurring on Class B lands.

Management guidelines have been developed for all management assignments
whether or not those lands are owned by the state . These guidel ines are
addressed in the third part of th is chapter and include discussions on
agricultural activities, mineral extraction, energy exp inration and
development, timber harvest, recreation, commercial, residential, and other
potential uses of state lands and resources.

The ADNR Statewide Plan, 1983, addresses statewide resource management
policies. These policies include goals and objectives for wi,dlife habitat
and public use. The following sections discuss in detail the specific goals
and objectives for wildlife and fish resources with recommended management
designations for lands in the planning area.
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Goal I. Mainta in a Land and Water Base Large Enough to Support Present Fish
and Wildlife Populations

The state should maintain in public ownership suitable land and water areas
in order to provide for the habitat needs of fi sh and wildlife.

Because Southcentral Alaska's economy and recreational opportunities are
strongly influenced by the availability of fish and wildlife resources, the
ma intenance of ,healthy populations of these animals on public lands is an
important priority for land management. In 1980, more than 1,650,000
user-days of effort were spent enjoying hunting and fishing and other
outdoor recreational activities on public l ands in the planning area. Of
this, more than 700,000 user"-days were spent hunting and sport fishing, and
950,000 user-days were spent recreating (ADNR 1983). In 1981, the
approximate harvests in the planning area were: 1,184 moose, 614 caribou,
159 black bears, 89 brown bears, 146 sheep, 218,264 fish and untold numbers
of small game and furbearing animals (Chapter II). More than 1.65 million
salmon harvested in the commercial fishery from upper Cook Inlet waters
probably originate in Sus itna area streams (Table 27).

The purpose of the first two objectives of Goal #1 is to address Fish and
Game management goals through classification. Objective 3 proposes
permanent, long-term protection, through legislative and/or administrative
action, for those areas identified as most important for fish and wildlife
production, public use (hunting, fishing, trapping, and outdoor recreation),
and related revenue generation.

Objective 1 - Reserve I,st ream Flows

Reserve the amount of water necessary to maintain and protect aquatic
habitats for fish an~ wildlife uses accordi ng to the provis ions of AS 46.15 .

a. Reserve water for habitat purposes. Quantify the amount of water required
to malntaln and protect flSh and wildlife habitats pursuant to AS 46.15.145,
and then apply to the ADNR for reservation of this amount.

b. Nominate the streams listed in Table I, Appendix E for further instream flow
study to determlne the sufflclent flows necessary to maintain or enhance
historical levels of fish and wi ldlife production and to maintain related
public use values.

Selection Process. Streams were defined as important for fish if combined
escapements were greater than 1,000 for sockeye, coho, pink, and chum salmon
or greater than 500 for chinook salmon (Appendix A, Atlas Map C3). Each
identified waterbody in Table 1 meets these criteria.

Sufficient instream flows (ISF) need to be maintained to protect
subsistence, commercial, and sport fishing, and to protect riparian
habitats. Refer to Appendix E for an in-depth discussion of instream flow.

Adoet instream flow 7uidelines (see Part 3 of this Chapter), which
minlmize impacts on;sh and wildlife resources by appropriations of
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water for other uses . The Alaska Department of Fish and Game has
proposed ISF selection guidelines for this purpose. A thorough
discussion of these gu idelines can be found in Appendi x E.

Objective 2 - Classify and Manage Habitats

Classify and manage important habitat lands for the purpose of ma intain i ng
and enhancing f i sh and wildlife product ion and existi ng populat ions . There
are five ways the department has proposed to classify lands . The department
has classified all lands in the planni ng area with the aid of computer
simulation modeling, and with input by species experts .

The department has, for the past 18 months, gathered and summarized
available information on fish and wildlife : habitat relat ionships,
abundance and distribution, and human use in the Susitna planning area.
This information is available in the Appendices and in the three Data
Supplements. In addition, a map atlas displays all fish, wildlife, and
human use values. This information has he1ped "the department to identify
the most important lands for both short term and long term habitat
management.

a. Sensitive and scarce habitats. The department has ident ified and
classifled as A-lor A-2 wildlife habitat areas needed for important
life stages of selected species, e.g. species with low populations or
those species which are especially vu lnerable to impact s . Various
selection criteria for these classifications include: all high-quality
moose winter range, major caribou calving areas, trumpeter swan nesting
lakes, waterfowl nesting concentration and migration staging areas, .
eagle nesting sites, sheep winter range, moose calving areas, and
concentrations of bear feeding areas. Other criteria include all
riparian lands and submerged lands necessary to support: important and
diverse wildlife, anadromous and resident fish spawning, rearing, over
wintering areas, and fish and wildlife migration corridors.

The Alaska Department of Fish and Game identified only the high-value
areas for selected animal species and human uses depicted by: the
moose habitat suitability (Atlas Map Bga) and the existing carrying
capacity models (Atlas Map BI4a); the fish and wildlife hab itat matrix
evaluations (Data Supplement C); and the important anadromous fish
streams discussed in Chapter II, and identified on Atlas Maps B7, BB,
and C3.

These particular habitats and production areas are important because
the loss of any would cause serious losses to numbers of species and
populations in the area.

All areas designated A-I and A-2 on the Fish and Wildl ife El ement Map
(Atlas Map C5) meet Objective 2 and represent areas proposed for
wildlife habi t at classification. The management objectives on these
1ands have already been descri beo ,
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b. Productive habitat lands . The department has identified and classified
as wlldllfe habltat all high-valued spring/summer/fall range for moose,
caribou and sheep. The ADF&G identif ied only the high-valued, and no
more than 80%of the moderately-valued, spring/summer/fall range
depicted in the existing carrying capacity and moose habitat
suitability computer models (Atlas Maps B9a, and B14a) and wildlife
matrix evaluations (Data Supplement C). Moderately-valued hab itats
adjoining highly-valued habitats were considered to be more import ant
than those which did not, unless the latter contained high densities or
high numbers of selected species.

High quality summer range is necessary for successful reproduction by
large ungulate species i .e. moose, sheep, caribou . A decrease in the
amount of summer range for these species could result in reduction of
annual reproductive success and ultimately of populat ion size. If
populations decline, there will be fewer opportunities to use and enjoy
these wildlife resources. There will probably be more competition
among user groups and, for example, more stringent restrictions on
hunting . Habitats identified for classification as wildlife habitat
(spring/summer/fall range) represent a land base capable of maintaining
approximately 50%-80%of the existing populations of moose, caribou and
sheep in this region (D . Bader pers . comm. ).

Areas designated as A-3 on the Fish and Wildlife Element Map (Atlas Map
C5) meet Objective 2 and represent areas proposed for wildlife habitat
classification.

c. Wildlife enhancement . The department has identified specific areas
(A-4 Wildlife Habitat Lands) where habitat manipulation through
controlled burning, water control or oth~r measures is feasible and
beneficial to improve habitat for moose. These land designations were
limited to land units determined to have high enhancement potentia l in
the moose habitat enhancement suitability model and potential fo~age

production capability model as illustrated in Atlas Maps BI0 an'J B14b.

Existing moose populations and related use opportunities cannot be
maintained unless large areas having high potential for increased
forage production are enhanced and managed for moose production . This
is necessary to compensate for the ongoing reduct ion of moose range
occurring through the continuing transfer of public wildlife production
lands into private ownership. Recent high moose population leve ls are
the result of past habitat modifications via minimal fire suppression
(J. Faro pers. comm.). Without enhancement by selective forest
practices and/or forest fires to open up new early successional
browsing areas for moose, the available preferred moose habitat will
decrease due to successional changes .

All areas designated A-4 on the fish and wildlife element map (Atlas
Map C5) meet objective 2 and represent areas fo~ habitat
classification.
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d. Consumpt ive resource use l ands. The department has identi fi ed heav ily
used areas for trapp 1ng , hunt1ng, or f i shing. The department
cons idered import ant for retent ion only those areas which contribute
t he upper 70%of hunti ng use, and those areas known to have t he highest
trapping and fis hing values. In addition, most import ant access
corridors and local community use areas were identi f i ed for public
retention (Atlas Maps Cl, C2a, C2b , C2c, C3 , and C4 ).

The demand to use fis h and wi ldlife resources within the Susitna
planning area is currently high and rapidly increasing. Tourism has
been identified by the Matanuska-Susitna Borough as a major i ndust ry
with fish and wildlife related uses contributing significant economic
benefits. There .are no substitute areas available to replace existing
public use areas. Reasonable access is limited or unavailable to other
areas having wildlife resources. Capital expenditures have not been
available to develop useable access to more remote recreational use
areas. Displacement of the rapidly increased demand for outdoor
recreation to areas more remote, will directly confl 'ct with rural and
subsistence lifestyles which depend heavily on fish and wildlife
resources .

Many rural community residents use and depend on resources available
adjacent to their communities, and their demand for fish and wildlife,
is increasing. No subst i t ut e hunting, trapping, and fishing areas are
available near most communities .

e. Non-consumptive resource use lands. The ADF&G wi l l identify areas
Wh1Ch are especially sU1ted for non-consumptive uses of fish and
wildlife resources.

The department has ident ified two areas specifica l ly for this purpose.
The first area is commonly referred to as the Sheep Mountain Closed
Area located near Eureka; the other area is referred to as Bird Island
and is located on Lake Louise.

Criteria used for select ion were : prior non-consumptive use primarily,
available access, and a high potential for viewing and photographing
fish and wildlife. Recommended management policies for these areas
include 1) there should be some measure of control over access to
reduce the disturbance fish, wildlife, and habitat and 2) designated
viewing areas should have the concurrence of the Alaska Board of Fish
and/or the Alaska Board of Game. Under this selection, Bird Island may
be totally closed to hunting and trapping. Sheep Mountain, as
currently provided for by the Board of Game, will have hunting and/or
trapping closures on Dall sheep and mounta in goats, but not on small
game and fur animals.

The Sheep Mountain Closed Area provides habitat for the only sheep
population visible from the road system within the entire upper Susitna
and Nelchina basin. Several local lodges along the Glenn Highway have
based their businesses on the sheep's visibility, and they have
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provided telescopes and rooms with a view of the animals. Bus tours
now make special efforts to highlight sheep viewing and photography at
Sheep Mou ntain as one of Alaska 's featured resource attractions. Local
residents and a portion of the tourism trade are supportive in
maintain ing the Sheep Mountain Closed Area in public ownership . The
Board of Game has supported the "closed to sheep and goat hunting"
designation for more than 12 years. At the same time, the Board has
allowed small game hunting and trapping. Other popular uses of the
area include cross country skiing, mountain climbing and berry picking .

Bird Island is unique in that it supports the northernmost known colony
of double-crested cormorants in North America and is the largest known
herring gull colony in Interior Alaska. Islands are almost exclusively
used for nesting by double-crested cormorants and herr·~g gulls because
they are free from mammalian predators. Not all islands ~ re suitable
as nesting sites for these species, and if Bird Island is unavailable
for nesting, the cormorants and gulls will probably not find suitable
replacement nest sites in the vicinity. -

The greatest threat to the birds of Bird Island is human .di st urbance.
Double-crested cormorants have suffered serious population declines ·
throughout much of their range. Visits to the island during the .
critical egg-laying, incubation and chick-rearing periods are a source
of disturbance and could result in population decline. If the Island's
land status changed and it became a private recreational si te with a
cabin, the birds would abandon this traditional nest site.

These areas are illustrated on Atlas Maps CS and C6 and represent areas
proposed for habitat classification.

Objective 3 - Establish Special Use Areas ·

Establish and manage special Fish and Wildlife Use Areas legislatively,
administratively and/or by municipal ordinance for the purpose of protecting
and enhancing fish and wildlife populations and providing opportunities for
their continued public use.

Permanent protection is needed to maintain these selected areas in state
ownership because they are the principal public use and/or fish and wildlife
production lands within the planning area, and are readily accessible to the
people of this region. · Their close proximity to large population centers
gives people at most economic levels an opportunity to use ·and enjoy fish
and wildlife resources. The level of use and production of fish and
wildlife in these areas cannot be equalled by other locations within the
Susitna planning area or elsewhere in Alaska (D . Bader pers. comm.). Loss
of these lands would severely reduce not only local and regional revenues
generated by tourism but also food-gathering and recreationdl opportunities
within the entire planning area. The department calls these areas the
"priority fish and wildlife lands." These areas are illustrated on Atlas
Map C6.
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The "priority lands" include the following :
hab itats supporting one or more important life stages of one or
more selected high-use species, or populations (e.g. nesting,
calving, spawning areas);

areas having a present or historically high abundance of fish and
. wildlife species which are used and enjoyed by the public;

special corridors of land, waterways, and trails supporting
extensive public recreation, including hunting, fishing, trapping,
and viewing of fish and wildlife;

areas needing protection to preserve the distribution and
abundance of areas where large numbers of birds or mammals
congregate, or areas where rare or unusual species are located;

habitats needing protection and/or restoration to propagate fish
and wild~ife species that are now or may in the future be
threatened or endpngered.

Areas meriting special designations which include many of the 'above values
are presented and discussed in terms of two general cate~ories: 1) riverine
and riparian areas, which are important not only for fish but also for
wildlife (forage, migration corridors, species diversity, etc.) and
2) large upland habitat lands containing a diversity of wildlife species and
also key wildlife species.

A. Riverine and Ripa :ian Areas (Areas 1-10 on Map C6)

The Alaska Department of Fish and Game proposes the designation "State
Recreational River Corridor" for selected rivers with high biological and
recreational values. High biolog ical values include: high numbers of fish
and wildlife, high species diversity, and high species productivity. Other
values used as selection criteria include high economic values, potential
water storage, and maintenance of water quality for people and animals using
these corridors.

Riparian lands, more than other lands, are known to be valuable for fish and
wildlife. For a more detailed description of these values, refer to
Appendix C.

The department has identified selected river corridors where lands and
waters have high production of fish and wildlife, and which support
extensive public use. The disposal of these corridors into private
ownership and their subsequent development may at some future time limit
numbers of animals dependent on them.

The Alaska Department of Fish and Game has identified 10 river corridors
meriting legislative consideration for special management designation .
These areas are discussed sep~rately below.
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The department considered all river and waterway areas supporting large
populations of sport and/or commercially important fish (including
anadromous fish and resident fish). and having high sport fishing values and
adequate access. (Atlas Maps 87.88. C3). The department reviewed Statewide
Harvest Studies. Federal Aid in Fish Restoration and Anadromous Fish Studies
(see Chapter. I). and public use patterns to determine important river
corridors (Atlas Maps C1. C2a. C2b. C2c).

In order to be selected. the rive r corridor had to be highly productive for
both fish and wildlife. highly sensitiv~ to surface uses and/or have scarce
vegetation or animals within the corridor. High diversity of animal species
was also an important selection criterion. The habitat. plant. and animal
values had to have regional. state-wide. and/or national importance in order
for the river corridor to be selected. Of the hundreds of rivers and
streams occurring in the planning area. twenty-seven were initially selected
for consideration. From this list. ten rivers were finally selected for
proposed legislative designation.

These special management corridors also had to provide one or more elements
crucial to the life cycle of one or more fish or wildlife species whose
abundance. unique character. quality. or productivity has great public
value. River corridors selected could be used either for an entire life
cycle of a species or for particular stages of a species' cycle (breeding.
nesting. rearing. feeding. migratory concentration. overwintering etc.). In
most instances. designated species may be harvested within the special
management area. Another consideration was that the potential for
alterations to or destruction of the habitat due to incompatible land uses
would appreciably decrease the likelihood that the fish or wildlife
populations could be perpetuated . Following are the river corridor
nominations:

1- Deshka River. This designation includes a one mile corridor on Moose
and Kroto creeks and the Deshka River, and a one-half mile corridor on
Trapper Creek from Trapper Lake to Moose Creek. the unnamed lake and
creek located in Section 1. T. 24 N•• R. 7 W•• Seward Meridian and the
creek originating in Section 29, T. 21 N•• R. 6 W. heading north and
west to Section 33. T. 23 N•• R. 7 W•• Seward Meridian. The size of
this corridor is approximately 126.474 acres.

Justification: This system supports large numbers of chinook. pink and
coho salmon. rainbow trout. Arctic grayling and Doll¥ Varden. The
Deshka River has the highest number of chinook (king) salmon spawning.
production and harvest of any stream in the Susitna planning area. The
average escapement for the 1976-1982 period was 25.870 fish (Delaney
and Hepler 1983); the highest estimated escapement (39.642) occurred in
1977. Coho and even-year pink salmon escapement has been estimated to
be as high as 11.000. and 500.000 fish. respectively (Delaney pers.
comm.; King pers. comm.). The Deshka River is also important for its
large rainbow trout and Arctic grayling populations; however no
population estimates are available.
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There are diverse recreational opportunities in this area. The upper
portion of the river corridor (Moose Creek) is accessible from the
Petersville and Oilwell roads via automobile, trails and nonmotorized
boats. Float fishing, hunting and camping are the most popular public
uses in this area. These uses become more frequent along the middle
and lower portions of the corridor because access to these areas is
also available by power boat and aircraft. Areas adjacent to this
corridor are heavily used by moose hunters traveling on 3-wheeled ATV's
transported into the corridor by power boat.

Sport fishing is the dominant use throughout the entire corridor with
most of the activity occurring in the lower portion of the corridor.
Sport fishing accounted for more than 19,300 user-days in .1980 (Table
22) and 18,391 user-days in 1982 (Mills 1983). More than one-half of
this effort was expended fishing for chinook (king) salmon providing an
average harvest of 3,018 fish for the period 1979-1982 (Delaney and
Hepler 1982).

The Deshka River has historically been the most important producer of
chinook salmon in upper Cook Inlet (UCI). During the 1980 season 55%
(4,080) of the total UCI harvest and 16.2% of the statewide harvest was
from the Deshka River (KUbik 1980, Chapter I). In addition, more than
32% of all the UCI rainbow trout and 17.4% of all rainbow caught in
west side Susitna River drainages in 1980 were caught in the Deshka
River (Mills 1981b). More than 13,000 fish of all kinds were caught in
the Deshka that year as well (Chapter I).

In 1980, more than 72% of the Deshka River fishing effort came from
Anchorage anglers Appendix A). The amount of money spent to travel to
this river by the large number of recreational users of the Deshka
represents a considerable economic investment and extensive pUblic
interest in the resource. The economic questionnaire sent to the
Willow Creek anglers in 1980 (ADF&G 1980) asked the question: What is
the smallest dollar amount you would accept to give up your rights to
fi sh pi nk sa1mon (Thi sis ca11 ed "will ingness to se11 " )? The average
amount reported was $140.46 per day (Appendix A). Most fishermen would
agree that fishing for chinook or rainbow trout has a higher dollar
value than fishing for pink salmon. The above fishing-day dollar value
derived for pink salmon and applied to all species harvested in the
Deshka River yields a minimum of $2,583,199.80, representing anglers'
willingness to sell their sport fishing opportunities.

Th~ Kenai Peninsula rivers are considered some of the most important
sport fishing stream in Southcentral Alaska. For comparison, the
Deshka River, in 1982, provided 56% more sport fishing effort than did
the Ninilchik, and 51% more than did Deep Creek (Mills 1982).

The Deshka River pink and coho salmon probably contribute significantly
to the upper Cook Inlet commercial salmon gillnet fishery (B. King
pers. comm.). However, the net worth cannot be determined.
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Wildlife population numbers and game harvest information are not
available for the Deshka corridor. However, the upper and lower
portions of the corridor are located within moose harvest report code
units having the first and eighth highest hunting effort within the
Susitna planning area (Peters Hills and Trapper Lake, Chapter I).
Separate radio telemetry studies conducted by the Alaska Department of
Fish and Game on moose distribution near Trapper Lake and Peters/Dutch
Hills indicate high concentrations along and within the corridor.
Evaluations of moose habitat suitability and forage production
capability (Chapter II, Part 2 and Atlas Maps B9a, B9b. B14a) indicate
that 80% of the spring. summer, fall and winter habitat within the
corridor is rated as high and/or moderate.

In comparison to the popular Kenai peninsula streams. the Deshka River
in 1982 provided 56% more sportfishing effort than did the Ninilchik
and 51% more than Deep Creek (Mills 1982).

Moose winter range availability based on estimated snow fall
accumulation (Atlas Map B13) indicates that approximately 75% of the
corridor's moose habitat would be available during winters of normal
snow accumulation. Approximately 60% of the corridor's moose habitat
would be available during high snow accumulation (severe) winters which
occur once in every ten years.

The number of wildlife species (species richness) in the corridor. as
represented by the wildlife diversity model (Atlas Map B11). indicates
that approximately 25%of the area is rated as high (67 to 91 species
present). The balance of the corridor has a moderate rating (38 to 61
animal species). Public access which includes fishing, hunting and
camping activities, has already been reduced as a result of the state's
open-to-entry and remote staking land disposal programs along Moose
Creek and the Deshka River. Because fish and wildlife values and
public use of the resources along the Deshka River are some of the
h-ighest in the Susitna planning area, this corridor should be
permanently protected from further disposal and retained in public
ownership.

2- Lake Creek. This designation includes a one mile corridor on Lake
Creek, from Chelatna Lake to the Yentna River, Sunflower, and Camp
creeks and a one-half mile corridor on Home, Mills, Yenlo creeks, the
unnamed creek flowing from sections 25 and 35, T. 25 N., R. 11 W.
(north of Willow Mountain). Shovel Lake and the trail connecting the
lake to Lake Creek are included in the corridor. The unnamed lake in
Section 23. T. 24 N., R. 10 W•• Seward Meridian, and the trail
connecting the lake to Lake Creek are also included in the corridor.
This corridor is composed of approxir.4tely 62,718 acres.

Justification. The Lake Creek system annually ranks as one of the top
flve streams in the Susitna planning area in terms of fish and wildlife
production and harvest. Large runs of spawning c~inook (11,000), coho
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(4,000), sockeye (23, 000) , and pink salmon (500, 000) have occurred
(Delaney pers. comm. ). La ke Creek is famous for i t s large rai nbow
trout and Arct i c grayl ing; however, no long-term popu lat ion est imates
are avai lable.

Lake Creek i s highly rated for i t s f loat t ri p opportunities. It
combines Class II and III water with excel lent clearwater sport
f i shi ng. The ent ire stream, from its beginning at Chelatna Lake to its
confluence with the Yentna River, i s floatable, although most floaters
take ou t at Shovel Lake . Access to the upper reaches of Lake Creek is
exclusively by aircraft at Chelatna Lake, then by raft to the creek.
The lower two miles of the creek, where most of the chinook fishing
occurs, can be reached by power river boat from the Yentna River and by
trails from Bulchitna Lake (Delaney pers . comm.).

Sport fishing accounted for more than 8,325 user-days in 1980
(Table 22) and 8,649 user-days in 1982 (Mills 1983). In 1982, more
than 3,657 user days (43%) were expended fishing for chinook salmon
providing a harvest of 1,474 fish; more t han 55%of the total fishing
effort on Lake Creek was expended f ishing for rainbow trout, Arctic
grayling and coho salmon. More than 28%of the total rainbow trout and
24%of the total Arctic grayling caught in west side Susitna River
drainages in 1982 were caught in Lake Creek (Delaney and Hepler 1983;
Mills 1983).

In 1980, more t han 75%of the Lake Creek sport f ishing effort came from
Anchorage anglers (Appendix A). The amount of money spent to travel to
this river by the large number of recreat ional users of Lake Creek
represent s a considerable economic investment and extens ive public
interest in the resource. The analysis of the quest ionnaire mentioned
previous ly (ADF&G 1980 ) determined the average "wil l i ngness to sell "
one pink salmon was $140. 46 (Appendix A). Most f ishermen would agree
that f i shi ng for chinook , ra i nbow trout, Arctic grayling, or coho
salmon wou ld have a higher dollar value than f i shing for pink salmon.
The above fishing-day dollar value deri ved for pink salmon, and applied
to all species harvested from Lake Creek yie lds, at a min imum,
$1,214,838.00, represent ing the tota l anglers ' willingness to sell
their sport fish ing opportunities.

More than 26%of the total rainbow trout and 30%of the total Arctic
grayl ing caught in west side Susitna River drainages in 1982 were
caught in Lake Creek (Mills 1982).

The Lake Creek pink, sockeye, and coho salmon probably contributes
significantly to the upper Cook Inlet commercial salmon gillnet fishery
(B . King pers. comm.) . However, the net worth is not determinable.

Wildlife population numbers and game harvest informat lon are not
available for this corridor. However, since the headwaters and lateral
tributaries of the corridor are located in areas historically surveyed
for moose, some estimates can be made. It has been estimated that
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approximately 2,000 moose occur in and around the corridor (Bader
1982). Trophy hunting for moose, black bears and brown bears is known
t o occur in this general area also.

Eval uat ions of moose habitat suitability and forage production
capability (Chapter .II, Part 2 and Atlas Maps B9a, B9b, B14a ) indicate
that 30%to 40% of the spring, summer, fall and winter habitat within
the corridor is rated as high and/or moderate. Moose winter range
availability based on estimated snow accumulation (Atlas Map B13)
indicates that only 20-25% of the corridor's moose habitat would be
available during winters of normal snow accumulation. Theoretically,
none of the moose winter range within the corridor would be available
during severe winters of high snow accumulation occurring once in every
ten years. However, south facing slopes and windswept ridges and
troughs along the corridor retain less snow than other areas and would
provide some winter range and relief under severe conditions.
Sunflower Basin moose are believed to migrate to the Kahiltna River,
Peters Creek, Peters Hills area during severe winters (Bader pers.
comm.).

The number of wildlife species (species richness) in the corridor,
ranges from 38 to 91 species per vegetation type. The wildlife
diversity model (Atlas Map B11) indicates that nearly equal amounts of
high, moderate and low valued habitats occur.

One of the major conflicts on Lake Creek is between miners and
recreationists. Siltation from placer mining activities located on
lateral tributaries, specifically Twin Creek (McKay pers. comm.;
Delaney pers. comm.), tends to pollute lake Creek. The siltation
problem caused by poor mining practices may reduce fish numbers or may
decrease the aesthetic water quality, and thus may limit fishing,
floating, camping, and other relat ed recreational opportunities.
Mining activities also occur on Home, Mills, Sunflower, and Camp ·
creeks. Poor compliance with wat er quality standards by anyone of
the existing or future mining operators could jeopardize water-related
public recreation.

Fishermen floating lake Creek may be faced with access conflicts across
or near mining claims located on tratlitional camp sites at the
confluence of lake Creek and Sunflower, Camp, Home and unnamed creeks.
One of the major aircraft pick up points for rafters (Shovel lake
trail) could be unavailable for public use because of conflicts with
private property owners. The major access trail from Bulchitna lake to
the most heavily used lower two w.iles of lake Creek possibly crosses
private land. Public use on lands disposed as past open-to-entry
parcels, land trades, and on manufacture sites, is restricted on parts
of the mouth of lake Creek at present (Delaney pers. comm.).

Because lake Creek is one of the most important recreational corridors
in the Susitna planning area, and due to the fact that pUblic access
and recreational opportunities have already been adversely affected by
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mlnlng and land disposal activ ities, the Lake Creek cor r idor should be
set aside to protect fish and wildl ife resources and public use for
present and future generat ions.

3- Ta1achu1i t na River. This designation includes a one mile corridor on
the Talachulitna River, Ta1achu1itna Creek, Judd Lake, and a one-haif
mile corridor on Thursday, Friday, Saturday creeks and the creeks f rom
Hiline and Trinity lakes , and the unnamed cree k flowing f rom Section 6,
T. 17 N. , R. 12 W., Seward Meri dian. The size of this corridor i s
approximately 81,036 acres.

Justification. The Ta1achu1itna River system annually ranks as one of
the top five streams in the Susitna planning area in terms of fish and
wildlife product ion. Large runs of spawning chinook (10,000) , pink
(500,000) , sockeye (26,000), chum (10,000) and coho (4,000) salmon have
been known to occur (King pers. comm.; Delaney pers. comm.). The
Ta1achu1itna is famous in southcentra1 Alaska for its large rainbow
trout, abundant Dolly Varden and Arctic grayling; however, no
population estimates are available.

The Ta1achu1itna, a pristine, clear water stream , is renowned for i t s
f i shi ng opportunities. It recei ves special considerat ion from the
Alaska 80ard of Fisheries , which instructs the department to manage the
Ta1achu1itna as a "catch and release" trophy rainbow trout fishery.
This f i shery i s one-of-a-kind with in the Susitna planning area. Even
though act ive sport f ishing exists for each salmon species, access and
distance from Anchorage l imi t s public use to mostly those people
looking for a high quality float fishing experience. Sport fishing on
Judd Lake and the Ta1achu1itna accounted for 3,356 user-days in 1980
(Table 23). More than half of this effort was expended fishing for
ra inbow trout and Arctic grayling : Mo r2 than 21%of all t he Arctic
grayling caught i n west side Susitna River drainages i n 1980 were
caught i n the Ta1 achu1itna system (Mi l l s 1981b) .

In 1980, more than 63%of the Ta1achu1itna sport fishing effort came
from Anchorage anglers; 21%of the effort was from non-residents
(Appendix A). The amount of money spent to travel to th is r iver by the
large number of recreational users of the Ta1achulitna represents a
considerable economic investment and extensive public interest in the
resource. Refer to the economi c ana1ysis and the pub1ic's "will i nqness
to sell" or dollar value of one pink salmon fishing day ($140.46,
Appendix A) . The above fish ing-day value der ived for pink salmon, and
applied to all species harvested from the Ta1achu1itna, yields at a
minimum, $471,383.00, representing t he total anglers ' wi llingness to
sell their sport fishing opportunities .

The Ta1achu1itna River pink, sockeye, chum and coho product ion probably
contributes significantly to the upper Cook Inlet commercial salmon
gill net fishery (B. King pers. comm.). How~ver, the net worth is not
determinable .
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Wildlife population numbers are not available for the Talachulitna
corridor . However it has been estimated that approximately 2,500 moose
occur in and around the corridor (Bader 1982 ). Trophy hunting (or
moose, black bears and brown bears is also known to occur in this
general area.

Most of the moose hunting in this general area occurs within the
proposed Talachulitna River corridor. This corridor is located
completely within one harvest report code unit (16-02-011). In 1981,
approximately 293 user-days were reported by moose hunters in this area
(Table 2). This amounted to more than 51 hunters harvesting 16 moose
(Data Supplement A). However, for every hunter reporting, there are
2.63 hunters not reporting their moose harvest tickets (Chapt er I ).
Based on this i nforma ti on it is estimated that 134 hunters expended 770
user-days to harvest 42 moose. (Table 2 includes proportional
adjustments in the statistical figures to compensate for reported
effort from unspecified areas within the Susitna planning area .) The
economic activity and value associated with moose hunting within this
corridor in 1981 includes an estimated total expenditure of $ 31,758 by
hunt ers and 577,800 as the val ue for moose meat (Appendix. B).

Evaluations of moose habitat suitability and forage production
capability (Atlas Maps B9a, B9b, B14a) indicate that nearly equal
amounts of high, moderate and low valued habitats occur; Moose winter
range availability based on estimated snow accumulation (Atlas Map B13)
indicates that, theoretically, none of the moose habitat would ,be
available during normal snow accumulation or d~ring severe winters of
high snow accumulat ion occurring once in every ten years. However,
south fac ing slopes, windswept ridges and troughs along the corridor
retain less snow than other areas and thus provides some relief under
these conditions.

The migrat ional direction of moose occupying this area is l.nknown.
However, it is believed that certain segments of this moos~

sUbpopulation move to the Susitna Flats State Game Refuge and the
Susitna and Skwentna River floodplains (Bader pers. comrn. j.

The number of wildlife species, or wildlife richness , of the corridor
ranges from 1 to 91 species per vegetation type. The wildlife
diversity model (Atlas Map B11) indicates t hat approximately 45%of the
habitat within the corridor has a high divers ity of animals (67 to 91
species ), 45%of the habitat has a moderate diversity of animals (36 to
61 species), and 10%of the habitat has a low diversity of animals (1
to 31 species).

Very few conflicts currently exist within the proposed Talachulitna
River corridor. Ex isting private lands are l.imited to a few
open-to-entry parcels along the upper stretches of the ri ver and near
the mouth; one private commerc ia l lodge ~ s locat ed at Judd Lake and at
least three others are located on the lower one mile of the river.
Lodges provide accommodations and support for more than 60%of the
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recreational activities occurring on the Talachulitna (Delaney pers.
corran.).

Long term protection is needed to maintain the extensive fish and
wildlife resources and recreational opportunities for public use in the
Talachulitna corridor.

4- Alexander Creek. This designation includes a one miJe corridor on
Alexander Creek from the Susitna River to Alexander Lake, lower Sucker
r.reek to Sucker Lake and Wolverine Creek; and a one-half mile corridor
on Granite, Pierce and Trail creeks. Alexander Lake is included in the
corridor. The size of this corridor is approximately 27,078 acres.

Land ownership within the Alexander Creek corridor includes
Matanuska-Susitna Borough lands along the lower eight to ten miles of
the creek, scattered open-to-entry parcels and private commercial
recreational (lodge) property on Alexander Lake.

Justification. The Alexander Creek system annually ranks as one of the
top five streams in the Susitna planning area in terms of fish and
wildlife production and harvest . Large runs of spawning 'chinook
(10,000), pink (250,000 even year), sockeye 'S,OOO) and coho (5,000)
have occurred (Delaney pers. corran.; Hepler p~rs. comm.). Alexander
Creek is well known for its abundant rainbow trout and Arctic grayling;
however no long-term population estimates are available.

Alexander Creek has good float trip opportunities ~or all kinds of
recreation, including hunting and fishing. The elltire system is
floatable from Alexander Lake to its confluence with the Susitna River.
The lower twenty-five (25) miles are accessible to power boats coming
from Anchorage and/or Susitna Landing. ' .

Sport fishing on Alexander Creek accounted for more than 10,748 .
user-days in 1982 (Mills 1983). More than 44%of the total fishing
effort on Alexander Creek was expended fishing for chinook salmon
providing a harvest of 1,474 fish (Delaney and Hepler 1982); more than
55% of the total fishing effort was expended fishing for rainbow trout,
Arctic grayling and coho salmon. Approximately 21% of the total
rainbow trout and 24% of the total Arctic grayling caught in west side
Susitna River drainages in 1982 were caught in Alexander Creek; an
estimated 9,600 fish of all kinds were caught in Ale~ander Creek in
1982 (Mills 1983).

In 1980, more than 71%of the Alexander Creek fishing effort came from
Anchorage anglers (Appendix A). The amount of money spent to travel to
this river by the large number of recreational users of Alexander Creek
represents a considerable economic investment and extensive public
interest in the resource. The economic analysis conducted on the
Willow Creek sport fishery (ADF&G 1980) found the "willingness to sell"
or dollar value of one pink salmon fishing day to represent economic
importance of that fishery (Appendix A). The fishing-day value derived
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for pink salmon from the Willow Creek study, when applied to all
species harvested from Alexander Creek, indicates that , at a min imum,
$1,509,660. represents the net market value of fishermen's willingness
to sell their sport fishing opportunities in 1982.

The Ninilchik River and Deep Creek on the Kenai Peninsula are good
examples of some of the most heavily used recreational fish ing streams
in Southcentral Alaska (Bader pers. comm.). In comparison, the fishing
effort (angler-days ) on Alexander Creek (10,748), even though access is
limited to boat and aircraft, was nearly equal to that of Ninilchik
River (11,806 days) and Deep Creek (12,149 days) in 1982 (Mills 1983).
Alexander Creek has the potential to provide recreational opportunities
equal to or greater than those in the Ninilchik River, Deep Creek and
even. Anchor River combined because it has more fishable stream miles,
in addition to a much higher escapement of chinook, coho, and other
fish (two to four times larger than that on the Anchor and Ninilchik
rivers or Deep Creek), (Delaney and Hepler 1983; Hammerstrom and Larson
1983).

Alexander Creek's pink, sockeye, and coho salmon contribute
sig nificantly to the upper Cook Inlet commercial salmon glllnet fishery
(B. King rers. comm.) . However, the net worth is not determinable.

Wildlife population numbers and game harvest information are not
directly avai ·lable for the Alexander River corridor. However, the
department suspects that major portions of the Mount Susitna moose
subpopulation (estimated i n size to range from 3,000 to 5,000 animals),
winter within the corridor (Bader 1982). Hunting for moose, black and

. brown bears commonly occurs along Alexander Creek. Trapping for
coyotes, martins, mink, wolverines and beavers by local and other
residents i s common as well.

The harvest and user-day statistics for moose in the Alexander Creek
corridor can be derived from the statistics available from the moose
harvest report code unit # 16-02-012 (Mount Susitna/Alexander Creek).
It is the fourth most i nt ensi vely hunted moose harvest report code unit
in the Susitna planning area. This unit includes Mount Susitna as well
as the Alexander Creek corridor and accounts for more than 1,185
user-days reported. However, for every hunter reporting, there are
2.63 not reporting their moose harvest tickets . Based on this
information, it is estimated that 3,116 user-days occurred in this unit
i n 1981. Other statistics indicate that moose hunters using boats
accounted for 32.8%of the user-days and t.hese hunters probably used
Alexander Creek.

The economic value associated with moose hunting in the Alexander Creek
corridor in 1981 includes an estimated total expenditure of $44,793 by
hunters for travel, equipment, etc., and $131,520 as the replacement
protein value of moose meat (Appendix B; Table 31).
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r.oose habitat suitability and forage production capability evaluations
(Atlas Maps B9a, B9b, B14a) indicate that more than 90%of the spring,
summer, fall and winter habitat within the corridor is rated as high
and/or moderate value for moose.

Availability of moose winter range, based on estimated snow
accumulation (Atlas Map B13), indicates that all of the moose habitat
in the corridor would be available during winters of normal snow
accumulation. Theoretically, none of this habitat would be available
during severe winters of high snow accumulation occurring once i n every
ten years . Under these conditions, moose that don't migrate to t he
Susitna River flood plain would be placed under serious physiological
stress and could starve to death.

The number of wildlife species (species diversity, or species richness)
occurring in the corridor ranges from 38 to 91 species per vegetation
type. The majority of the habitat in the Alexander Creek corridor is
rated as either high or moderate for wildlife diversity (Atlas Map B11,
and Chapter II Part 2).

Potential conflicts in the Alexander Creek corridor include those
between interests of habitat protection and coal min ing. There is a
moderate probability that mineable coal will be available in this
corridor.

Public access and recreational opportunities along the Alexander Creek
corridor have already been adversely affected by public land
allocations for past municipal entitlement and state land disposal
programs. Because fish and wildlife values and public use of these
resources are some of the highest in the Susitna planning area, this
corridor should be permanently protected from further disposal and
retained in public ownership.

5- Montana Creek . This includes a one mile corridor on Montana Crsek ; and
its South, Mlddle and North Forks. The size of this corridor is
approximately 125,698 acres.

Justification. Montana Creek is a popular sport fishing stream within
the Susitna planning area (Mills 1983). Over 14,000 fish were caught
there in 1980, and almost 26,000 angler-days were spent there in 1978
(Chapter I). Spawning runs of chinook (1,400) chum (1,500) and pink
salmon (10,000 to 50,000) are believed to have occurred (D. Watsjold
pers. comm.). Montana Creek is well known for its abundant rainbow
trout; however no population estimates are available . Anglers at the
mouth of Montana Creek intercept many fish bound for upper Susitna
waters . More than 30%of the total coho, 24%of the total pink salmon
and 29% of the total rainbow trout caught in east side Susitna River
drainages in 1982 were caught in Montana Creek (Mills 1982).

Access to the most popular salmon fishing areas on Montana Creek is
below the Parks Highway. Until recently, public use has occurred
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completely on privately owned land. Access to fishing on Montana Creek
has been blocked in the past by private individuals. As a result of
this, the Department of Fish and Game and Division of Parks acquired
$400,000 to purchase and develop property along Montana Creek for
public sport fishing access.

In the easily accessible fishing spots close to the roads, during the
chinook open season, one can often find two and three tiers of
fishermen, standing shoulder to shoulder, bank fishing on a typical
summer weekend. The use on Montana Creek is high, but the catch 1S low
(e.g. 897 user-days for chinook, and 85 fish caught), (Bentz 1983).
More than 30% of the total coho, 24% of the total pink salmon and 29%
of the total rainbow trout caught in east side Susitna River drainages
in 1982 were caught in Montana Creek. In 1980, more than 68% of the
Montana Creek sport fishing effort came from Anchorage anglers
(Appendix A). The economic analysis conducted on the Willow Creek
sport fishery (ADF&G 1980) used "will ingness to sell" or dollar value
of one pink salmon fishing day to represent economic importance
(Appendix A). The fishing-day value derived for pink salmon from the
Willow Creek study, when applied to all species harvested from Montana
Creek indicates that, at a minimum, an estimate of $3,320,047
represents the net market value of fishermen's Willingness to sell
their sport fishing opportunities in 1982.

The Anchor River is the third most popular river on the Kenai Peninsula
(Mills 1982). In comparison, fishing effort on Montana Creek, .i n 1982
(23,645), was nearly equal to the effort expended on the Anchor River
in that-year (24,709). In comparison to other rivers on the Kenai,
Montana Creek provided 95% more sport fishing effort than Deep Creek
and over 100% more than did the Ninilchik River in 1982.

Pink salmon production from Montana Creek contributes significantly to
the upper Cook Inlet commercial salmon gillnet fishery (B. King pers.
comm.). However, the net worth is not determinable.

Wildlife population numbers are not available for the Montana Creek
corridor. However, the department believes that the corridor provides
habitat for large numbers of moose. It is · suspected that Montana Creek
corridor is an important part of the moose range occurring on the
western slopes of the Talkeetna Mountains for the 5,000 to 6,000 moose ,
estimated there (Bader 1982). It is possible that approximately 800 to
1,000 moose occupy the Montana Creek corridor.

The Montana Creek corridor makes up the major portion of the moose
harvest report code unit #14-02-014. In 1981, this unit accounted for
an estimated 472 user-days reported (Chapter I). However, for every
hunter reporting, there are 2.63 not reporting their moose harvest
tickets. Based on this information, it is estimated that 1,241
user-days occurred in this unit in 1981. Based on department
estimates, approximately 153 hunters harvested 24 moose (Data
Supplement A). Most of this effort occurred within the Montana Creek
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corridor, which is the twelfth highest hunting effort of any single
reporting unit in the Susitna planning area (Table 2). The economic
value associated with moose hunting in the Montana Creek harvest report
code unit .in 1981 includes an estimated total net expenditure of
$36,261 by hunters for travel, equipment, etc. and $44,457 as the
replacement protein value of moose meat (Appendix B; Table 31).

In addition to hunting for food, trophy hunting for moose, and black
and brown bears is known to occur throughout the corridor, but
especially in the upper portions, because better visibility and access
exist there (n. Bader pers. comm.). Large numbers of moose located in
the riparian habitat attract hunters to trails accessing the lower
reaches, and to bush airstrips accessing alpine areas.

Suitability and forage production capability evaluations of moose
habitat (Atlas Maps B9a, B9b, B14a) indicate that more than 50%of the

.. corridor is highly rated for spring, summer, fall and winter habitat .
Much of this is located along the riparian areas in the lower and
middle portion of the corridor. The balance of the corridor is of
moderate value. The model of moose winter range availability based on
estimated snow accumulation (Atlas Map B13) indicates that,
theoretically, approximately 58%of the moose habitat within the
corridor would be available during years of normal snow accumulation.
Approximately 24% of the moose habitat would b~ available during severe
winters of high snow accumulation which occur once in every ten years.
However, south facing slopes, windswept ridges, and troughs along the
alpine portions of the corridor retain less snow than other areas and
thus provide some relief under severe and normal snow-accumulations.

The migrational corridors of moose occupying this general area have
been examined as a result of Susitna Hydroelectric downstream big game
studies (Modafferi pers. comm.). These studies generally indicated
that, under winter conditions, portions of this moose subpopulation
move to the floodplain and adjacent upland habitats along the Susitna
River. Other segments of the subpopulation utilize habitats within the
corridor .

The number of wildlife species (species diversity or richness)
occurring in the corridor ranges from 38 to 91 species per vegetation
type. The majority of the habitat in the Montana Creek corridor was
rated as approximately 70%high and 30%moderate for wildlife
diversity . Long term protection is needed to maintain the important
values associated with this diversity.

6- Chunilna Creek (Clear Creek). This designation includes a one mile
corridor on ltS main stem to its headwaters including the creeks from
Sockeye, and Mama Bear, Papa Bear lakes; a one-half mile corridor on
the creeks from the unnamed lakes located in Section 33, T. 30 N.,
R. 2 W., and Section 23, T. 3n N., R. 3 W., Seward Meridian; on the
north and middle forks of Chunilna Creek, and the unnamed creek located
in Section 33, T. 28 N., R. 3 W., Seward Meridian. The size of this
corridor is approximately 68,076 acres .
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Justification . Chunilna Creek ranks as one of the more important fish
and wildlife systems in the Susitna planning area in terms of
production and harvest. Large runs of spawning chinook (2,000), pink
(up to 250,000 in even-year), sockeye (5,000 to 10,000), coho. (2,500),
and chum (7,500) salmon have been known to occur (King pers. comm.;
Watsjold pers. comm.). This creek is also well known for its abundant
rainbow trout, Arctic grayling and Dolly Varden; however no population
estimates of these species are available.

Chunilna Creek is highly ratefr as a sport fishing stream by fishermen
using power boats and now by residents of recently established Chase I
and II communities (D. Bader pers. comm.). Access to this corridor is
primarily by the Alaska Railroad, local roads, and power boat up the
creek.

Chunilna Creek has more than twenty miles of fishable stream and large
populations of a variety of fish species . With the advent of recent
and proposed road construction for the Chase I, II, and III state
subdivisions, the potential is high for sport fishing effort to exceed
that in many other streams in the Susitna planning area or on the Kenai
Peninsula. This creek system has an estimated potential to provide as
much as 50,000 user-days of sport f ishing.

Sport fishing on this stream accounted for approximately 5,125 user
days in 1978 (Chapter I). A five year average yields 4,260 user-days
of fishing effort (Chapter I). More than 47% of the total fishing
effort on Chunilna Creek in 1982 was expended fishing for chinook
salmon providing a harvest of 792 fish (Delaney and Hepler 1982). In
1983, more than 2,800 user-days were expended fishing for chinook
salmon providing a harvest of 1,000 fish (Hepler 1983). The 1983 total
number of angler days (sport fishing effort) for Chunilna Creek is not
yet available. However, during the past four years (1979-82) the
average chinook fishing effort in Chunilna accounted for 30%of the
total sport fishing effort in the state (Delaney and Hepl er 1982).
Based on this average, it is estimated that approximately 9330 total
user-days of effort was expended in 1983. In 1982, more than 26%of
the total Dolly Varden caught in east side Susitna River drainages were
caught in Chunilna Creek (Mills 1982); approximately 10,430 fish of all
kind were caught in Chunilna Creek in 1978 .

In 1980, more than 59%of the sport fishing effort on the Chunilna came
from AncKorage anglers (Appendix A). The amount of money spent to
travel to this creek by the large number of recreational users of the
Chunilna represents a considerable economic investment and extensive
public i nt erest in the resource . l ile economic analysis conducted on
the Wi 11 ow Creek sport fi shery (ADF&G 1980) used "wi 11 1ngness to sell"
or dollar value of one pink salmon fishing day to represent economic
importance (Appendix A). The above fishing-day dollar value derived
for pink salmon and applied to all species harvested from Chunilna
Creek yields a minimum of $1,310,491, representing anglers' willingness
to sell their sport fishing opportunities.
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Chunilna Creek's sockeye, pink, coho and chum salmon production
probably contributes si9nificantly to the upper cook Inlet commercial
salmon gillnet fishery (B. King pers. comm.), however, the net worth is
undeterminable.

The most prominent conflict on Chunilna Creek is associated with water
pollution from extensive placer mining activities located on the main
channel and lateral tributaries. The siltation problem caused by poor
mining practices has resulted in poor fishing at times when the
normally clear stream becomes turbid . Conflict over access has
occurred within the corridor near the headwaters where most mining
activities are located.

Wildlife population numbers are not available for the Chunilna Creek
corridor. However, the department suspects that 400 to 500 moose
occupy the general area (Bader 1982). Consumptive uses along this
corridor include hunting fo~ -moose, black and brown bears, and trapping
for mink, marten, wolverines, beavers and coyotes.

Suitability and forage production capability evaluations of moose
habitat (Atlas Maps B9a, B9b, B14a) indicate that approximately 25%to
30% of the corridor is highly rated for spring, summer, fall, and
winter habitat. Much of th is habitat is located along the riparian
areas in the lower and alpine portions of the corridor. The number of
wildlife species (species diversity or richness) occurring in the
corridor ranges from 61 to 91 species per vegetation type over much of
the area. This means the corridor has mainly high rated habitat (90%)
for total number of species, and thus is probably quite productive and
stable.

Moose winter range availability based on estimated snow accumulation
(Atlas Map B13 ) indicates that, theoretically, approximately 5%of the
moose habitat in the corridor would be available during years of normal
snow accumulation. Very little moose habitat would be available during
severe winters of high snow accumulation which occur once in every ten
years. However, south facing slopes, windswept ridges, and troughs
along the creek and alpine portions of the corridor retain less snow
than other areas and thus provide some relief during severe winter
conditions.

The exact migrational corridors of moose occupying this general area
are not known. However, it is estimated that certain segments of this
moose sUbpopulation move to the Susitna and Talkeetna River floodplains
(Modafferi pers. conm.).

Extensive open-to-entry privately owned parcels and state subdivisions
are scattered throughout the Chunilna corridor area. Trespass and
conflicts on resource use have occurred in the past (D. Bader per~
comm.). Extensive placer gold claims exist throughout the system, the
presence of which may cause future conflict with public recreational
use within the corridor.
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Long term protection is needed to maintain the extensive fish and
wildlife resources and public uses remaining on public lands in this
corridor.

7- Peters Creek. This designation includes a one mile corridor on Peters,
Martin, Big, String, South Fork, Lunch Gulch, Sand, and Black creeks,
and the unnamed creeks located in sections 12 and 22, T. 27 N. ,
R. 9 W., and Section 29, T. 28 N., R. 9 W., and Section 6, T. 29 N.,
R. 8 W., Seward Meridian. The size of this corridor is approximately
54,060 acres.

Justification. The Peters Creek watershed ranks as one of the mo re
important fish and wildlife production and harvest systems in the
Susitna planning area. It is believed to be the fifth most important
west side Susitna river for chinook salmon production (K. Hepler pers.
comm.). No population estimates are available, however, for resident
fish species. Peters Creek supports large numbers of spawning chinook
(6,000), coho (2,000), and pink (11,000) salmon (Delaney pers. comm.;
Hepler pers . comm). Peters Creek is also becoming well known for its
rainbow trout, Arctic grayling and Dolly Varden.

The Peters Creek system is readily accessible by road and trail. ATV
trails extend from the bridge at Peters Creek to Shulin Lake and to the
Kahiltna River/Peters Creek confluence, and cross country to the
Kahiltna River flats. The entire length (approximately 36 miles) of
this creek is floatable and is crystal clear, except near placer mining
operations. .

Prior to 1983, most of the sport fishing effort was for rainbow trout,
Arctic grayling, and coho salmon (Kubik pers . comm.). This system was
opened in 1983 for the first time in many years to chinook salmon
fishing. On the Peters Creek system, total angler days for all fish
species were 1,000 (Hepler pers. comm.).

The amount of money spent to travel to this creek by the fairly large
numbers of recreational users of Peters Creek represents a considerable
economic investment and an extensive public interest in the resource.
The economic analysis conducted on the Willow Creek sport fishery
(ADF&G 1980) used "willingness to sell" or dollar value of one pink
salmon fishing day to represent economic importance (Appendix A).
Applying the above fishing-day value derived for pink salmon to all
fish species harvested from Peters Creek yields a minimum of
$140,460.00, representing anglers' willingness to sell their sport
fishing opportunities. By applying this assessment to the recreational
potential if Peters Creek were made more accessible in the future, the
net projected worth of this system could range from $702,300 to
$1,404,600.

Peters Creek has the potential ability to exceed many high use fishing
streams on the Kenai Peninsula, except the Kenai River in providing
sport fishing recr~ation. It has 4 to 5 times more fishable stream
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miles; it has more than double t he salmon population of Deep Creek,
Ni ni l chi k and Anchor r ivers (Del aney and Hepler 1982; Hammerstrom and
Larson 1982); it is floatable, and it has relatively good road access .
This stream has the potential to provide as much as 50 to 100,000
user-days of sport fishing (D . Bader pers. comm.).

Peters Creek salmon production probably contributes fish to -the upper
Cook Inlet commercial gillnet fishery (B . King pers. comm.; D. Bader
pers . comm.). However, the net value is not known.

Estimates of moose population numbers range from 3,000 to 5,000 moose
for the larger Peters Creek/Peters Hills upland moose management
nomination area (Bader 1982) ; The Peters Creek corridor is an
important part of this area and may provide habitat for a thousand or
more moose.

Because of the road 'ccess, the Peters Creek watershed is the most
intensively hunted un1t for moose within the Susitna planning area .
The Petersville/Peters Creek harvest report code unit for moose
(16-01-002) accounted for an estimated 3,937 reported -user-days
(Table 2).

However, for every hunter reporting, there are 2.63 hunters not
reporting their moose harvest tickets (Chapter I). -Based' on this
information, it is estimated that 10,354 user-days occurred in this
reporting code unit in 1981. Th is is more than double the effort for
any other single reporting unit in the Susitna planning area. Using
the 5.4 user-da~ average per hunter (Chapter I) and the 17.5%success
of hunters within this code unit (Data Supplement A), an extrapolation
of approximately 1,917 hunters and 336 moose harvested can be made for
1981. The economic value associated with moose hunting in the
Petersville/Peters Creek reporting unit includes an estimated total
expenditure of $454,329 by hunters on recreational equipment, travel,
etc. and $622,406 as the protein replacement value for moose meat
(Appendix B; Chapter I, Table 31).

Other consumptive activities in this area include hunting for black and
brown bears, and small game, and trapping of various other animals.
However no harvest or population information is available to assess
levels of effort or numbers of animals harvested.

Moose habitat evaluations (Atlas Maps B9a, B9b, B14a) indicate that
more than 80% of the cot·r idor's vegetation is highly suitable as
spring, summer, and fall habitat. More than 50%of the habitat in the
Peters Creek corridor is rated as having a high forage production
capability.

Moose winter range availability based on estimated snow accumulation
(Atlas Map B13) indicates that none of the moose winter range within
the corridor would be available during winters of normal or severe snow
accumulation. Perhaps some south facing slopes, windswept ridges, and
troughs along the corridor retain less snow than other areas, and would
provide some winter range and relief under normal conditions.
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Some migration corridors for moose in the Peters Creek corridor and
adjacent Petersville areas were located during moose studies in the
lower Susitna Valley (Didrickson and Taylor 1978) and recent Susitna
Hydroelectric big game studies (Modafferi 1982). During both of these
studies the Peters Creek corridor was identified to be important for
spring, summer, fall and early winter foraging habitat, ulthough most
of the high value winter habitat for moose is located outside of the
corridor boundary (but within the larger Petersville/Peters Creek
upland legislative nominative wildlife area. The corridor was also
identi~ied as an important moose calving area.

The number of wildlife speci es (species diversity or richness) in the
corridor can include up to 91 species per vegetation type (Chapter II,
Part 2, Atlas Map B11). An analysis of the distribution of wildlife
diversity i ndi cat ed that approximately equal portions of hi gh.
mocerate, and low rated habitats occ~r in the c~rridor.

Access to the Peters Creek corridor has not been a problem in the past.
However, a recent state disposal near Peters Creek was located directly
in a major public hunting area. At present, there are soma conflicts
between new land owners and hunters.

Placer gold mining claims exist throughout the watershed. Public
access has not yet been denied by miners in the area, although it has
been denied in the neighboring Cache Creek drainage north of the Peters
Hills. The flow of sediments from mining activities in Peters Creek
makes the area less attractive for sport fishing. In addition; the
sediment contaminates fish spawning and rearing habitats and the
drinking water of t he local residents.

Long term protection is needed for the Peters Creek corridor to protect
the extensive fish and wildlife resources and public recreational uses.

8- Sheep Creek. This designdtion includes a one mile corridor on Sheep
Creek from its headwaters to its confluence with the Susitna River and
on Goose Creek from the Susitna River to its connection with Sheep
Creek. The size of this corridor is approximately 22,172 acres.

Justification. The Sheep Creek watershed ranks as one of the more
important flsh and wildlife production and harvest systems in the
Susitna planning area. It is considered the third most important east
side Susitna River sport fishing stream (Chapter I). Shee~ Creek
supports large numbers of spawning chinook (2,000), and pink (50,000 to
100,000) salmon (Bentz 1983; Watsjold pers. comm.). This creek is
known for its rainbow trout. Arctic grayling, pink, red, silver, and
coho salmon. No long-term population estimates are available however
for resident fish species.

Most of the sport fishing for salmon on Sheep and Goose creeks occurs
below the Parks Highway. Very llttle public access or land is
available to accommodate public use. No bOdt access exists to Goose
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Creek. Because of private ownership surrounding mos t of the area, the
only pUb licly owned fishing area is immediat ely below the highway
bridge . Until t he recent purchas~ of five acres ~ t the mouth of Sheep
Creek by the Division of Parks for $30,000, most f ishing on this creek
was in trespass on private land . There are several trails and roads to
Goose and Sheep Creek which go through private land, and are often
blocked. The Division of Parks is attempting to acquire additional
funds to purchase more land near Goose and Sheep creeks in an attempt
to provide more pUblic access. The available Matanuska-Susitna Borough
lands located on Sheep and Goose creeks could sat isfy· a significant
portion of the future demand for sport fishing, camping space and
access.

Sport fishing accounted for almost 12,000 user-days in 1978 and 9,090
user-days in 1982 (Chapter I, ~ :lls 1982). A five-year average was
over 8,330 ans1er days (Table 22). Sheep Creek is ranked as the second
most important chum salmon fishery in the Susitna planning area in 1982
(Mills 1983). More than 26% of the total chum salmon caught in east
side Susitna River drainages were caught at the confluence of Sheep
creek and the Susitna River. More than 16.9%·of the total pink salmon
caught in east side Susitna River drainages were caught in Sheep Creek.
More than 10,430 fish of all kinds (including coho salmon, rainbow
trout, Dolly Varden and Arctic grayling) were caught in Sheep Creek in
1978, with a 5 year average of 6,950. In 1980, more than 77%of this
creek's sport fishing effort came from Anchorage anglers (Appendix A).

The amount of money spent to travel to this stream by the fairly large
number of recreational users of Sheep Creek represents ~ considerable
economic investment and extensive public interest in the resource. The ·
economic analysis conducted on the Willow Creek sport fishery (ADF&G
1980) used the public's "willingness to sell," or dollar value of one
pink salmon fishing day, to represent economic importance (Appendix A).
Applying th 's fishing-day value to all species harvested from Sheep
Creek, yields approximately a minimum of $1,276,781 representing
anglers' willingness to sell their sport fishing opportunities.

Sheep and Goose creeks could provide sUbstantially greater sport
fishing opportunities if more land and access were purchased below the
highway. The level of effort could potentially exceed any stream on
the Kenai peninsula except the Kenai and Russian rivers (D. Bader pers.
comm.) If access and camping sites were acquired, sport fishing effort
cou' 1 theoretically approach 25,~00 to 50,000 user-days.

Wildlife population numbers are not available for the Sheep-Goose Creek
corridor. However, the department suspects that the corridor provides
habitat for large numbers of moose from the western slopes of the
Talkeetna Mountains. It is estimated that the Sheep Creek corridor
probably supports approximately 500 to 1,000 moose (D. Bader pers.
comm.). This corridor is located within the 14-02-011 moose harvest
reporting code unit. In 1981, this reporting unit accounted for an
estimated 224 user-days as reported on harvest tickets retJrned
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(Chapter I, Table 2). However, for every hunter reporting, there are
2.63 hunters not reporting their harvest tickets (Chapter I). Based on
this information it is estimated that approximately 589 user-days were
spent in this corridor by 107 hunters who theoretically harvested 16
moose in 1981 (Data Supplement A). The economic value associated with
moose hunting in the Sheep Creek area in 1981 includes an "est imat ed
total expenditure of $25,359 on recreational equ ipment, travel, etc. by
hunters and $29,638 as the replacement protein value for moose meat
(Appendix B; Table 31, and Chapter I). .

Other consumptive activities in- this area include trophy hunting for
moose and black and brown bears in the upper porti ons only because of
better access there.

Evaluations of suitability and forage production capabi lity of moose
habitat (Atlas Maps B9a, B9b, B14a) indicate that more than 30% of the
corridor is highly rated spring, summer, fall habitat. More than 50%
of the area is highly rated and 45% is moderately rated for wildlife
diversity (Atlas Map B11). Moose winter range availability based on
estimated snow accumulation (Atlas Map B13b) indicates that,
theoretically, more than 50% of the moose habitat in the ·corr i dor would
be available during years of normal snow accu~lation. Only 5%to 10%
would be available during severe winters of high snow accumulation
occurring once in every ten years. However, south facing slopes,
windswept ridges and troughs along the alpine portions of the corridor
retain less snow than other areas and thu3 could possibly provide some

. re l i ef under severe and norma1 snow accumu Iat ions.

Some migration corridors for moose in the Sheep/Goose Creek corridor
have been studied during the Susitna Hydroelectric big game studies.
These studies indicated that in winter, portions of this moose
subpopulation move to the flood plain and adjacent upland habitat along
the Susitna River, while other segments of the subpopulation utilize
habitats within the corridor.

Conflict exists in the area between the high demand for public use of
fish and wildlife resources and the private ownership of lands
surrounding public waters. The Division of Parks and ADF&G have
recognized this conflict for many years, and they have purchased five
acres of land in the area in an attempt to satisfy the high public
demand. The remaining public lands along Sheep and Goose creeks should
be permanently protected for public use so future buy back situations
can be avoided.

9- Chuitna River. This designation includes a one mile corridor on the
Chuitna Rlver from Cook Inlet to its headwaters, Chuit and Lone creeks;
and a one-half mile corridor on the unnamed tributaries in sections 5,
6 and 13, T. 12 N., R. 12 W., Seward Meridian. The size of this
corridor is approximately 30,394 acres.
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Just ification . The Chuitna River watershed is an important f i sh and
wildllfe production and recreational use system in the Susitna planning
area. This river supports large numbers of spawning chinook (7 ,500) ,
pink (20,000 even-year), and coho (1,800) salmon (Ki ng pers. comm. ) .
This r iver i s also known for i t s resident populat ions of rai nbow t rout
and Oolly Varden, although no population estimates are availab le for
these resident species .

Most of the sport fishing on the Chuitna River occurs on its lower two
mi les ~ although the ent ire ri ver provides excellent sport f ishing .
There are three main salmon fish ing areas, and all are accessible.
They are located at 1) the mouth of the river where roads from Tyonek
and the Beluga airstrip converge (accessible via float or wheel planes)
2) the washed out Chuitna River bridge where roads from the Beluga
airstrip and Tyonek converge, and 3) the "upper ho le," approximately
seven miles up r f ver where access is by road, tra il, and super cub
airstrips on two wide spots on a road paralleling the ri ver. A cable
car also crosses the river at this hole providing access to the other
side. However, the lands on the south side of the river are privately
owned by the Tyonek Village Corporation and are not open to public
fishing. The north side of the river is ma inly in pUblic ownership,
and should rema in so if publ ic recreati onal opportunities are to be
maintained.

Sport fishing a lon~ the Chuitna accounted for approximately 3,100 
user-days in 1983 (Hepler pers. comm.). More than 76%of the effort in
1983, was spent f ishing for chinook salmon, prOViding a harvest of
1,052 fish (Hepler 1983). The Chuitna River ranks as the fourth most
important chinook salmon harvest stream within the Susitna planning
area. In 1983 more than 2,000 fish of all species were caught i n the
Chuitna River. More than 72%of the sport fishing effort, in 1980 ,
came from Anchorage anglers (Appendix A). The amount of money spent to
travel to this r iver by the fa irly l arge number of recreational users
of the Chuitna represents a considerable economic investment and
extensive public interest in the resource. The economic ana'ysis
conducted on the Willow Creek sport fishery (ADF&G 1980) used the
public's "willingness to sell," or dollar value, of one pink salmon
fishing-day to represent economic import ance (Appendix A). The
"wi 11 i ngness to sell " one chi nook salmon f i shi ng day i s probab ly much
higher. The above fishing-day dollar value derived from the Willow
Creek stUdy, applied to fishing on the Chuitna River in 1983 yields a
minimum of $435,426 representing anglers' willingness to'sell their
sport f ishing opportunities.

The Chuitna River has salmon populations two to three times larger than
the Anchor or Ninilchik rivers or Deep Creek on the Kenai Peninsula
(Hammerstrom and Larson 1983; Delaney and Hepler 1983). The Chuitna
has at least twice the fishable river miles as do Kenai Peninsula
rivers, and the are~ has reasonably good access . Once the road from
Anchorage i s constructed to this area, fishing effort may reach as high
as 50,000 user-days (D . Bader pers. comm.~.
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Chuitna River salmon production contributes an unknown number of fish
to the upper Cook Inlet commercial and subsistence gi1lnet fishery .

Wildlife population numbers are not available for the Chuitna corridor.
Population estimates for moose have been suggested at 500 to 800 moose
(D. Bader 1982). The entire Chuitna corridor is located within a moose
harvest report code unit ranked seventeenth highest within the Susitna
plannin9 area with respect to~ser-days (Chapter I, Table 2; Atlas
Map C2a). As reported on harvest tickets, 49 moose hunters expended
381 user-days harvest ing 10 moose (Chapter I and Data SURPlement A).
However, for every hunter report ing, there are 2.63 hunters not
reporting their harvest tickets (Chapter I). Based on this
information, it is estimated that approximately 129 hunters expended
876 user-days to harvest 26 moose in 1981.

Local subsistence users take about 20% of the total moose harvest from
the Chuitna corridor (Foster pers. comm.).

The economic value associated with moose hunting in the Chuitna area
includes an estimate~ total expenditure of $30,573 by hunters for
travel, recreational equipment, etc. and $48,162 as the protein
replacement value for moose meat (Appendi x B; Table 31; Data
Supplement A).

Other consumptive uses in the areas include trophy and subsistence
hunting for moose and black bears. Lone Ridge, Lone Creek and the road
systems const ructed during past state timber sales and oil and 'gas
development are the most popular areas for these activities (D. Bader
pers. comm.). Subsistence trapping is also an important activity
there.

Evaluations of suitability and forage production capability of moose
habitat (Atlas Maps B9a, B9b, B14a) indicate that nearly the entire
corridor is moderately rated as suitable spring, summer, and fall
habitat. More than 25%of the corridor is rated as having a moderate
forage production capability on both summer and winter habitats.

Moose winter range availability based on estimated snow accumulation
(Atlas Map B13) indicates that, theoretically, only 25%of the
corridor's moose habitat would be available during years of normal snow
accumulation. Only 10%of the corridor's habitat would be available
during severe winters of high snow accumulation occurring once in every
ten years.

However, some south facing slopes, windswept ridges, and troughs along
the alpine and canyon portions of the corridor retain less snow than
other areas and thus could possibly provide some relief upder severe
and normal snow accumulations.

Some migration corridors for moose in the Chuitna River corridor have
been studied (J. Faro pers. comm.). The findings of these studies
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indicate that many of the moose within the corridor migrate through the
Chuitna watershed. Some winter in the corridor, others winter near
Granite Point. Other segments of this sUbpopulation have been observed
near Beluga River, Threemile Creek, Chakachatna and McArthur rivers .

The number of wildlife species (species diversity or richness) in the
corridor can include up to 91 species (Chapter II, Part 2; Atlas
Map B11). More t han 60%of the habitat has a high diversity of animals
per vegetation type (67 to 91 species ); 25%of the habitat has a
moderate diversity (38 to 61 species), and 15%of the habi t at has a l ow
divers ity (1 to 31 species) per vegetation type .

Existing conflicts for this area concern private ownership of lands on
the south banks of the Chuitna River and the public demand for more
access and use of the fish and wildlife resources.

Coal development on the upper part of the Chuitna River corrldor and
watershed will eliminate all surface fish and wildlife values where
mining occurs. Public use opportunities will also be eliminated in
mining areas . Water quality and instream flow requirements for fish
populations may be jeopardized as well in tributaries and mainstem
areas. Even though some mitigation measures may compensate for the
loss of moose habitat, impacts on bear and fish populations and their
habitat as well as publ ic use thereof need to be addressed.

The rema ining public lands should be permanently protected for public
use so that buy back situat ions can be avoided and future public use
can be accommodated.

10- Susitna River corridor. This designation includes the Susitna River's
lOO year flood plaln, all the r ipari an upland habitats within three
miles on either side of the main stream from the northern boundary of
the Susitna Flats State Game Refuge to the section line boundary .
between sections 19-24 and 25-30, T. 27 N., R. 5 W., Seward Meridian.
The size of th is corridor is approximately 241,370 acres.

Justification. The Susitna River i s one of the most important fish
production areas in Southcentral Alaska. The river and its tributaries
are responsible for a large percentage of the commercial salmon catch
for this region of Alaska. Total numbers of salmon returning to the
Sus itna River can .be estimated by using a percentage of the salmon
bound for the Susitna River which are caught commercially i n upper Cook
Inlet. Catch percentages of Susitna bound salmon were developed by the
Commercial Fisheries Division (ADF&G) and the Susitna Hydroelectric
adult anadromous fish investigators (Barrett pers. comm.). Based on
these percentages, the salmon destined for the Susitna River and caught
in the central and northern subdistricts were estimated in 1982 at:
12,240 chinook; 1,439,235 sockeye; 485,148 coho; 127,169 pink; 833,548
chum; for a total of 2,895,596 (Chapter I, Table 26). In 1982 these
figures were: 2,064 chinook; 647,475 sockeye; 388,566 coho; 666,376
pink; 1,214,328 chum; fl 'r a total of 2,918,809 salmon. In 1982, the
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Sus itna Hydroelectri c anadromous fish investigations est imated that
265,200 sockeye, 79,800 coho, 890,500 pink, and 458,200 chum salmon
totalling 1,693,700, represent ing a minimum Susitna River spawning
escapement (ADF&G 1983 ). ADF&G 's Sport Fish and Commercial Fisheries
divisions ' stream surveys of areas not covered by the Sus itna
Hydroelectric studies, in 1982, accounted for an escapement of 43,468
chinook, 39,500 sockeye, 50,000 coho, 71, 000 pink, and 7,500 chum
salmon, totalling approximately 211,468 spawning salmon (King pers.
comm.; Delaney pers. comm.). By combining numbers of spawning fish and
the commercial catch for 1982, an estimated 4,832,977 salmon were

. produced in the Sl'sitna River. The salmon harvest afld escapement in
1982 for the Susit~a River does not include escapement into the Yentna
River system, so tne grand total of salmon attributable to the entire
planning area is much greater than the figures presented here.

The fisheries production for t he Susitna River compares favorably with
that of the Kenai River. In 1982 (an above average year for the Kenai)
approximately 4.6 million salrron (catch and escapement) were attributed
to the Kenai River (Florey pers. comm.); the Susitna River produced
about 4.8 million salmon.

The Susitna River, in addition, has two populations of Eulachon
(hooligan) numbering in the millions that spawn in the mainstem of the
Susitna from the Kashwitna River downstream (ADF&G 1983 ). There are
three species of white fish (Bering ciscoe, humpback, and round wh ite
fish), numbering in the thousands, spawning from Talkeetna southward .
Rainbow trout, Arctic grayling and burbot numbering in the thousands
are also found all along the Susitna River.

During the year, and especially during the spring, there are literally
hundreds of millions of salmon smolt/fry in the river feeding. Older
age classes prepare to migrate downstream to Cook Inlet during the
spring, and these fish number in the hundreds of thousands.

On the Susitna River, from Talkeetna down to its confluence with the
Yentna River, there are nine tributaries flowing into the east side and
one flowing into the west side, that contain significant numbers of
fish . These streams alone generally produce more than two million
salmon (Watsjold pers. comm.).

Recreational or sport fishing is an important use of Susitna River
fish. Salmon are harvested by sports fishermen primarily at the
confluence areas of rivers where clear water tributaries flow into the
Susitna River. Salmon tend to congregate at these clear water
confluence areas (Watsjold 1983). The gr.owth of the sport fisheries in
confluence areas as well as in other areas along the Susitna River is
dependant on maintaining these confluence back water areas that attract
a large number of salmon. During high flow periods, (when deep back
water areas are available) the tributary mouths provide ideal resting
or staging areas for all adult fish species as well as rearing areas
for juvenile fish during high flows. At low flows, much of the
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backwater habitat is eliminated. This results in shallower water at
the mouths of tributaries and reduces their attractiveness to fish. If
seasonal flows are reduced significantly, for example by removal of
Susitna River water for agriculture, industry, or private use, a
serious impact on sport f ishing would result. Much of the f ish harvest
that occurs below Talkeetna takes fish that spawn above Talkeetna.

More than 100,000 user-days of fishing effort occurred on these
confluence fisheries i n 198Z. At least 50%of this effort took place
within the proposed Susitna River corridor (Watsjold pers. comm.). The
amount of money spent to travel to the Susitna by the Targe number of
recreational users of the Susitna represents a considerable economic
investment and extensive public interest in the resource. The economic
analysis conducted on the Willow Creek sport fishery (ADF&G 1982)
detenni ned the "wi 11 ingness to sell," or doll ar va1ue, of one pi nk
salmon fishing day was $140.46 (Appendix A). This value for pink
salmon when applied to all species harvested in the Susitna River,
yields a minimum of $7,023,000 representing the anglers' willingness to
sell their sport fishing opportunities.

Access plays a major role in limiting and/or allowing growth of the
recreational fisheries that occur on the Susitna and its tributaries.
Much of the adjacent land is in private ownership. Public land that is
available is generally undeveloped . The only public boat launch
facility is at Talkeetna. The state has recognized this proble~and

has initiated a road construction project that will provide access
directly to the Susitna River at the mouth of Willow Creek. This
project whi~h is expected to cost in excess of $5 million will result
in a substantial increase in angler access to the Susitna River and its
tributaries.

The Susitna River is the third or fourth (depending on the particular
year) most important king salmon producing system in Alaska .
(D. Watsjold pers. comm.). King salmon are thought to be the most
highly prized sport fish in Alaska, attracting large numbers of anglers
to the limited areas that are opened for fishing. Sport fishing for
king salmon is currently allowed on only five Susitna River tributaries
from Talkeetna to Cook Inlet. There is a possibility that other
streams above Talkeetna and in drainages downstream of and including
the Deshka River might be opened to chinook fishing in the future
(D. Watsjold pers. comm.). With the completion of better access to the
Susi t na River near Willow Creek and more liberal chinook sal mon
seasons, the Susitna has the potential to surpass any river system i n
sout hcentral Alaska in tenns of providing sport fishing opportunities.
The Susitna River has more fishable river miles, has larger populations
of a variety of fish species and provides a greater diversity of
recreational opportunities than any other stream in Southcentral Alaska
(ADF&G 1983; Delaney and Hepler 1983; Hepler and Bentz 1984;
Hammerstrom and Larson 1983).
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Over 20% of the increase in the state angler populat .vn base in 1981
occurred in west Cook Inlet - Lower/Susitna drainage areas (D. Watsjold
1983). Record high fishing effort occurred in 1982 in Alaska's waters.
There was an increase in the 1982 angler population base of almost
44,000 anglers. Over 34% of this .i ncrease occurred in west Cook Inlet
- Lower Susitna drainage areas. Most of the anglers on the Susitna
River and its main tributaries came from Anchorage.

The Susitna River is also one of the most important river systems in
southcentral Alaska and within the Susitna planning area for
maintenance of moose popvlation numbers and reproductive success
(D. Bader pers. comrn.).

Wildlife population numbers and game harvest information are only
av~ilable for moose in selected areas along the Susitna. The Alaska
Department of Fish and Game has been conducting investigations on moose
by radio-telemetry and by tagging in the Chuitna River/Beluga/Tyonek,
Peters/Dutch Hills, Lower Susitna River, and Matanuska-Palmer areas
(Didrickson and Taylor 1978; Modafferi 1982; Faro pers. comm.). In
addition to these studies, population censuses have been conducted for

-most of Game Management Unit 16A and in the Tyonek-Beluga' Lake portion
of the Susitna lowlandS area (Taylor pers. comm.). These

. investigations indicate that moose depend heavily on the stream
terraces, flood plains, and adjacent uplands of the Susitna River
during the winter. These moose originate f rom sUbpopulations located
in: 1) the western slopes of the Talkeetna Mountains; 2) the Willow
subbasin including the capital site; 3) the Susitna/Beluga Mountains;
4) the Peters Creek/Peters Hills areas; 5) the Chuitna/Beluga River;
and 6) the Susitna lowlandS The department has estimated that 5,000 to
6,000 moose may winter within this corridor during severe winters of
high snow accumulation. Moose winter range availability based on
estimated snow accumulation (Atlas Map B13) indicates that 100%of the
moose habitat in this corridor would be available during winters .of
normal snow accumulation. Likewise, even during severe winters of high
snow accumulation occurring once in every ten years, this corridor
would still be available.

The relative importance of the Susitna River corridor during winter is
best shown in comparison to the other nine river corridors previously
discussed. During winters of normal snow accumulation, at least 44%of
the moose winter range present in all 10 river corridors would not be
available for moose forage. During severe winters of high snow
accumulation that occur once in every ten years, at least 59%of the
moose winter range would not be available. In the latter scenario, of
the remaining (41 %) available winter range, the Susitna River corr.idor
is estimated to provide approximately 68%of the total available winter
habitat for moose (D. Bader pers. comm.). This means that moose from
at least six different summer sUbpopulations far removed from the
Susitna River corridor depend on the winter range in this corridor for
survival durin9 normal and high snow accumulation years.

-137-

- 1

I

I
~



I
I
I
I
I
I
I
I
I
I
I
I
I,
I
I
J
I
I

If winter range avai lab i l i ty for moose i s res tricted by i ncompati ble
land uses, declines in their popu lat ions may result. They could
overbrowse and destroy preferred forage plants resulting in massive
die-offs . Similar die-offs have occurred i n other states. Thousands
of deer , elk, and antelope in Wyoming, Montana, Ut ah, and Idaho starved
during t he winter of 1983-84 because inadequate amounts of winter range
were protected and maintained in public ownership (D. Bader pers.
comm.) .
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TABLE 49. Effects of Normal and HIgh Snow Accumulation on the Avallabllitt 1
of Huose Winter Range In 10 Candidat e ~lver Corr idors in the Susitna Planning Area

W
<D

I

Amount of Available Amount of Available Relative Percent of
Habitat In Years of Habitat in Years of Available Habita t for

Corridor Normal Snow Accumulation High Snow Accumulation All Corr idors in Years
Corridor Acreage - Acreage - Acreage of High Snow Accumulation

Deshka River 126,474 75\ 5 94,855 60\ = 75,884 21.6\
Lake Creek 62,718 20\ = 12,543 0\ = 0 0
Talachulitna River 81,036 0\ ~ 0 0\ = 0 O'
Alexander Creek 27,078 100\ = 27,078 0\ = fJ 0
Montana Creek 125,698 58\ = 72,901 24\ = 30,167 8.6\
Chun1In. Creek 68,076 5\ = 3,401 0\ = 0 0
P.,ters Creek 54,060 2\± a 1,081 0\ = 0 0
Sheep Creek 22,192 50\ = 11,096 5\ = 1,109 1.0\
Chuitna Creek 30,394 25\ = 7,598 10\ = 3,039 1.0\
Susitna River 241,370 100\ a 241,370 100\ = 241,370 68.6\

Subtota Is 100\ 839,096 56\ = 471,922 41\ = 351,569 100\

1Snow accumulation data derived from Atlas Hap 813
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The numbers of moose us ing the Sus itna Ri ver corri dor for shel te r and
forage cannot be supported by the act ive fl ood·plain alone. Lands
capable of high forage production adjacent to the r iver must also be
set aside specifica lly to support l arge numbers of moose. Thus a
three mile corridor has been proposed along the Susitna River i n order
to protect forage for moose.

Moose carrying capacity evaluations (Atlas Map B14a) indicate that of
the existing hab-itat, along the Susitna corridor, approximately 75%of
the winter forage production capabil ity is highly rated, 15% is
moderately rated and 10%has a low rating . Evaluations of the habita t
suitabil ity models show that 75%of the spring, summer, fall, and
winter habitat is highly rated and 25% is moderately rated (Atl as
Maps B9a, B9b) .

Moose hunting effort and harvest for t his area can be ident i fi ed by
combining and analyzing nine separate moose harvest report code un its
(14-01-045, -064, -065; 14-02-013, -018, -028; 16-01-012; 16-02-012
and 16-10) located within and adjacent to the river corridor (Data
Supplement A; Chapter I, Table 2; Atlas Map C2a). Based on this
information for 1981, approximately 226 hunters spent 1,775 user-days
and harvested 71 moose.

The economic value associated with moose hunting in theSusitna River
corridor i ncl udes an estimated total expend iture of $420,675 by
hunters and $131,520 as replacement protein value for moose meat
(Appendix B; Table 31).

The number of wildlife species (speci es diversity or richness)
occurring in the corridor ranges from 38 to 91 species per vegetation
type. ·An evaluation of wildlife dive rsity (Atlas Map B11) indicates
approximately equal portions of highly and moderately rated habitats.

In summary, t he Susitna River corridor is the most important river
within the Susitna planning area with respect to numbers of fish and
wildlife produced, numbers harvested, hunting and fishing effort, and
generation of revenue.

The Susitna River corridor has the potential to provide recreat ional
opportunities equal to or greater than those on the Kenai River. I t
~an also provide alternate recreational opportunities to the crowded
public recreation lands on the Kenai Peninsula and elsewhere within
Southcentral Alaska. However, the problems with incompatible land
uses, access, private ownership of valuable public resources which
have occurred on the Kenai Peninsula will soon occur on the Susitna
unless this river and adjoining uplands wi thin the corridor are
retained in long term public ownership.

B. Upland Habitat Areas (Areas A-Ion Map C6)

The Alaska Department of Fish and Game has identified 9 upland areas
meriting legislative consideration for special management designation.
These areas are proposed for designation into one or mo re of categories:
critical hab itat, game refuge, sanctuary, game range and/or publ ic use area.
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However, specific management designations forthese areas wil l not be
suggested at th is time. Rather, the department intends to solicit public
and agency comments on these proposed areas prior to prepari ng a more
specific designation proposal.

The department selected priority areas possessing habitat with high to
moderate suitability for large numbers of moose, and for a diversity of
other species (Atlas Maps B9a , B9b, B14a). In general, f ish and wildlife in
these are as are relat ively more abundant, represent ing higher concentrations
than found elsewhere in the planning area or the state. In this regard, the
nominated areas have regional, state-wide or nat)onal importance. Candidate
areas 1) support at least moderate to high f ish and wildlife
production; 2) are able to maintain historical distribution and abundance
of wildlife populat ions ; 3) provide one or more elements import ant to the
life cycle of a species of major abundance or importance, as well as provide
general habitats for other species representative of ·the regional
fauna; 4) have concentrations of or a diversity of waterfowl, big game,
shore birds and/or other represent at i ve species (Atlas Maps B1 , B2, B3 , B4 ,
B5, B6, B7, B8, Bl1; Data Supplements B and C).

Public access was also an important consideration . Areas selected had
publicly owned access in a variety of forms and were readily accessed over
dedicated rands and waters (Atlas Maps C1, C5).

Extensive public hunting, trapping, fishing and re lated outdoor recreation
also currently occur in t hese proposed areas, and there i s a high
probab ility of increasing use in the future. Nominated areas were selected
from lands within the upper 70% intensity of use (tables 2, 7, 9, 12). The
following 30urces of informat ion were considered in t hese nominations:
modes of user access ; hunting effort for moose, caribou , and sheep sport
fis hing location, access and effort; local commun ity resource use areas,
(At las Maps C1, C2a, C2b, C2c, C3, .and C4); harvest t icket data summary for
1980, Data Supplement A; sport f ish and game economic reports, (Appendi ces
A, ~nd B) and subsistence users informati on (Appendix D).

In addi t ion, habi t at within the area t hat has veget at ion with a hi gh and/or
moderat e to high enhancement potentia l shou ld be preserved for wildl ife.
Thi s kind of vegetation i s quite responsive to manipulation and
"rehabil i t ati on" to increase forage product ion for moose. This increased
fora~e may ma intain moose popu lat ions at higher levels, (Atlas Maps B10 and
B14b)•

A- Nelchina Public Use Area. This area includes all state lands within
the proposed boundary lllustrated on Atlas Map C6; the size of the
proposed area is approximately 2,350,220 acres .

Justification. The primary purpose of this nomination is to protect
and malntaln the Nelchina caribou herd and its most important habitat.
The population is now about 25,000 caribou (Su Hydro 1983). This herd
depends on lands within the proposed nominated area for calvi~g, and
spring, summer and fall habitat use. The proposed area is considered
essentia l for the herd's preservation . One of the most impor t ant
featu res of thi s particular area is that most of the important calving
grounds are inc luded.
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Historic records for this population are available for the past 180
years. The herd has reached two growth peaks over the last 100 years,
one in the mid-1800's and another in the early 1960's. The herd
declined for about 70 years following the first peak and then
increased at a geometric rate from 1947 to 1962 to approximately
71,000 animals. It began its second recorded decline in 1962 (Hemming
1972), and continued its decline until about 1973 (Bos 1972) when the
population numbers stabilized at about 10,000 animals . The population
has since increased to about 25,000 caribou in 1983 (Pitcher pers.
comm.). This herd has consistently relied on lands within the

_proposed nominated area throughout its history for calving, and
spring, summer and fall habitat use. To maintain the caribou at the
highest stable population numbers that the habitat will support, the
Ne1china land base must be maintained.

This area is also the most heavily used caribou hunting area in the
state for urban residents. More than 6,800 people applied for 1,000
caribou hunting permits for the Ne1china hunt in 1981 (Chapter I).
More than 1,650 user -days were expended by 943 hunters to harvest 613
caribou in 1981 (Atlas Map C2b; Data Supplement A). The residency
information for these caribou hunters showed that 53%were from the
Anchorage-Girdwood area, 19.6% were from the Palmer-Skwentna area and
14.5% were from the Fairbanks-Delta area. The remaining 12.8% hunters
came-from other areas -(Chapter I; Data Supplement A).

Based on cost/hunt estimates (Appendix B) total net expenditures for
caribou hunters in the Ne1china Public use area amounts to
approximately $701,779. The replacement protein value for caribou
meat is approximately $290,332 (Chapter I, Table 31; Appendix B). The
Ne1china Public Use Area also has some of the highest concentrations
of moose, sheep, brown bears, black bears, wolves, wolverines, small
game, and furbearing animals in the Susitna planning area (D. Bader
pers. comm.).

This nomination area is the third most intensively hunted land for
moose within t he Susitna planning area. In 1981 a total of 3,662
user-days we re reported by 645 hunters in this area. They harvested
134 moose (Atlas Map C2a; Appendix B). However, for every hunter
reporting, there are approximately 2.63 not report i ng their moose
harvest tickets (Chapter I). Based on this i nformat ion, it is
estimated that approximately 1,696 hunters spent 9,631 user-days to
harvest 352 moose within this area in 1981. Sixty percent of the
moose hunters were from the Anchorage area, 18%were from the
Matanuska-Susitna Borough and 18%were from other locations
(Appendix B).

The economic value associated with moose hunting in this area for
1981, includes an estimated total net expenditure of $401,952 by
hunters and $652,044 as the replacement protein value for moose meat
(Appendix B; Chapter I, Table 31). ' -

A moose population census has not been conducted for this particular
area. However, historical spot sampling for moose (composition
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surveys) and density estimates during Susitna Hydro studies indicat e
that an estimated 5,000 to 6,000 moose l ive in this area (D . Bader
1982) .

The Nelchina Publ ic Use Area i s one of the more import ant hunting
areas in the state for sheep, especially by urban residents. In 1981,
more than 155 hunt ers expended 666 user-days to harvest 65 Dall sheep
(Atlas Map C2c; Data Supplement A, Table 12).

Approximately 49% of the sheep hunters came from the Anchorage area,
26%were from the Palmer-Wasilla area, 17%were Alaskan non-residents,
and 8%were from other Alaskan areas (Data Supplement A). "

The economic value assoc iated with sheep hunting in this area for
1981, includes an estimated net expenditure of $129,000 by residents
and $260,000 by non-residents totaling $389,000. No prote in
replacement value for meat has been estimated (Appendix B).

Although composition counts (spot sampling) for sheep in the Talkeetna
Mountains havp indicated a population of approximately 1,700 animals
in 1982, no total population census has ever been conducted for this
area (ADF&G Big Game Data Index files). The department suspects that
the sheep population, however," ranges from 2,000 to 2,500 animals.

No black or brown bear population est ima t es or harvest figures are
available for the Nelchina area at this t ime. However, a considerable
amount of guided and non-guided hunting for bears occurs in the
Talkeetna Mountains portion of the Susitna basin. Total cost for bear
hunting in the entire Susitna basin amounted to $1,610,000 in 1982
(Appendix B).

B- Peters Hills-Peters Creek Area . This area includes al l state lands
within the proposed boundary lllustrated on Atlas Map ~C6. The size of
this area is approxima~ely 458,290 acres.

Justification. This is one of the most accessible, and for this
reason, probably the most popular, moose hunting locations within the
Susitna pianning area. This is a very popular hunting area because
public access over the numerous roads, trails, and streams is readily
available to people from most economic levels and walks of life.
Highway and all terrain vehicles provide most of the access; however,
t he area accommodates most other modes of transportation (Atlas
Map Cl). In 1981, this area supoorted nearly two times the moose
hunting effort (3,937 person-days) than did any other single harvest
reporting code unit within the Sus itna planning area as reported on
moose harvest ticke~s (Chapter I, Table 2; Atlas Map C2a). Table 2
includes proporticnal adjustments in statistical f igures to compensate
for reported effor~ from areas not clearly identified on harvest
report cards within the Susitna planning area.

Approximatel¥ 729 hunters harvested 128 moose here i n 1981 (Data
Supplement A). However, for every hunter reporting, there are
approximately 2.63 hunte"s not returning their moose harvest t ickets
(Chapter I). Based on this informat ion, it is estimated that as many
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as 1,917 hunters expended 10,354 user-days to harvest 336 moose in
this area in 1981. Residency information for reporting moose hunters
indicates that 78%were from the Anchorage area, 13.5%were from the
Palmer-Wasilla area and 8.5%were from other areas (Appendix B;
Data Supplement B). According to a recent survey (G. Knapp pers.
comm.) the Anchorage Bowl population area will increase over 150%by
the year 2000. Theoretically, then, the demand for moose hunting will
increase at a similar rate.

It is estimated tha t more than 2,000 moose (not adjusted for
unreported harvest ticket holders) have been harvested from this area
since 1969 (ADF&G dat a files). During the late fall/early winter

. period, the density of this moose population is as high or higher than
any geographic a r~a within the Susitna planning area (Bader 1982).

The economic value associated with moose hunting in this area for 1981
includes an estimated total net expenditure of $454,393 by hunters and
$622,406 as t he replacement protein value for moose meat (Appendix B;
Table 31).

Since 1969, moose production in the Petersville area has been high, as
indicated by moose calf:cow ratios ranging from 29:100 to 51:100 with
a mean of 39:100 (ADF&G data files). - In 1969 the highest production
of moose in Game Management Unit 16 was 53 calves per 100 cows. This
production occurred in the Petersville Road area (Didrickson 1970).
Even though hunting pressure has been high in this area, the bull:cow
ratio has remained at fairly moderate levels as indicated by the mean
of 29:100 for the period 1969-1982 (ADF&G data files).

Aerial moose surveys in 1967, in the Peters Hills-Kahiltna portion of
the nominated area, yielded 1,121 moose. This area represents less
than 5%of the land area in~the (Game Management Unit 16) Petersville,
Sunflower basin, Susitna lowlands, Beluga, Mount Susitna and Alaska
Range subregions. Based on more recent counts (1978) it is estimated
that 3,000 to 5,000 moose occupied the nominated area as year round
residents (Didrickson and Taylor 1978). It is probable that the
Kahiltna winter range portion of the nominated area is shared with
moose populations from the Sunflower basin and possibly from
Mt. Yenlo. This is believed because, densities on the Kahiltna winter
range have exceeded four moose per square mile in some winters
(Didrickson and Taylor 1978).

The Peters Hills-Peter Creek area is suspected to support as much as
28%of the moose utilizing the Susitna lowlands, Petersville,
Sunflower basin, Mt. Susitna, Beluga, Alaska Range, and Denali State
Park planning subregions. Didrickson and Taylor (197B) reported that
virtually all vegetated slopes of the Peters Hills at and above timber
line provide lush summer range for moose, and as fall approached,
pre-rutting groups of 30+ moose were often seen along the south-facing
slopes of Black Creek summit and above Bunco and Swan lakes
(Didrickson and Taylor 1978). Habitat computer modeling supports
Didrickson's observations and illustrates the distribution of highly,
moderately, and low-valued forage vegetation (Atlas Map B14a).
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Chatelain (1951 ) (in Didrlckson and Taylor 1978) concl uded that the
single most important limiting factor to moose population growth in
the -Susitna River valley was the lack of adequate winter range. Three
important wintering areas for the Peters Hills moose population were
identified by Didrickson and Taylor. They are as follows 1) The
lateral and terminal moraine. at the east side of the Kahiltna
Glacier. from Granite Creek to Cache Creek. 2) the west side of the
Little Peters Hills . and 3) the Tokositna River from Bunco Lake to
Home Lake. Moose densities in these areas have exceeded four moose
per square mile (considered to be high winter concentrations) in some
winters. These areas provide winter habitat for most of the moose
inhabiting the nominated area including the Peters-Dutch hills
(Didrickson and Taylor 1978). .

Habitat computer modeling of important winter areas for moose supports
Didrickson and Taylor's winter range identifications . The modeling
revealed that within the nominated area. the existence of high
production winter forage vegetation is limited to Martin. String. Big.
South Fork. Lunch Gulch. Sand and Black creeks. to the winter ranges
identified above (Atlas Map Bl). and the area extending from Peters
Creek to Moose Creek.

Moose winter range availability based on estimated snow accumulation
(Atlas Map B13) indicates that approximately 30%and 15% of the moose
winter range within the nomi nat ed area would be available during
normal winters and during severe winters respectively. There are some
south facing slopes. windswept ridges. and troughs (i.e. winter ranges
identified by Didrickson and Taylor 1978) that provide habitat and
relief under winter conditions .

T~e movements of moose within this area have been studied over a
number of years -(Didr i ckson and Taylor 1978. Modefferi 1982) . These
studies found that moose in this area do not range widely. remaining
generally in the area. However. some moose from the Sunflower basin
and from the Susitna River are known to winter ; summer, breed and
possibly calf here as well.

Highly valued winter moose range exists elsewhere wi t hin the Susitna
planning area. For example, land between the western slope of the
Talkeetna Mountains and the Parks Highway is productive winter moose
range, but more of it is already in private ownership, and cannot be
relied on for long term mOO$e management or public hunting . This
situation is complicated by state and borough land disposals.

More than 96,000 acres of wildlife habitat within the Petersvi11e and
Parks Highway planning subregions have already been converted into
private ownership and an additional 169,670 gross acres are proposed
for disposal there. More than 52% of these .proposed disposals are
located within the Petersvi1le area (First Round Designations ADNR,
October 1983).

The majority of the highest valued winte," habitat located in the
Kahiltna winter range (below Cache Creek ) and the winter range between
Peters Creek and Moose Creek are currently proposed for disposal and
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settlement. The department feels that this presents a major land use
conflict, that if not reversed, could seriously affect the success i n
maintaining the extensive hunting opportunities and moose population
numbers within this area. As noted previously, about 28%of the moose
population located in the western half of the planning area resides in
the Petersville area . In addition to lost opportunities and a
possible decrease in population numbers , there would also be a
reduction in revenues generated from big game hunting.

The number of wildlife species (species r ichness) occurring in the
nominated area includes up to 91 species per individual vegetation
type. An evaluation of the wildlife diversity within this area .
indicated that approximately 40%of the habitat has a high (67 to 91)
species diversity; about 40% has a moderate (38 to 61) diversity;
about 15% has a low (1 to 31) diversity; and about 5%has zero
wildlife species. These are indicators of the productivity and
stability of wildlife habitats in this area •

Public consumptive uses of the area is extensive and includes hunting
for moose, black and brown bears, and trapping for marten, lynx,
beavers, mink, wolves, and wolverines. Spruce grouse hunting ts also
available, as is ptarmigan hunting in the alpine rock and shrub lands.

Many important streams, including Martin, Peters, Twenty Mile. Bear,
Gate, Kroto, and Moose creeks, are located within and/or are adjacent
to the nominated area and support heavy public use in addition to
highly productive riparian and aquatic habitats for big game,
furbearers, small game, three species of resident, and five species of
anadromous fish (Atlas Maps B7, B8, B12, C3).

A majority of the moose habitat here is rated as having high and/or
moderate winter, spring, summer, and fall suitability and forage
production capability. The forage production poten~al is rated high
in the eastern and southern portions of this area and would allow
moose habitat enhancement when required to increase moose production
and survival (Atlas Maps B9a, B9b, B10, B14a, B14b). Land disposals
proposed for the area between Peters Creek and Moose Creek would, if
approved, limit habitat enhancement and big game hunting. Because of
the increase in incompatible land uses and the transfer of public
lands into private ownership here and elsewhere in Southcentral
Alaska, forage production remaining on state lands is not expected to
be able to sustain existing moose populations and moose hunting at
present levels, unless areas such as the Peters Creek-Peters Hills
nomination are retained in public ownership.

Lower Susitna - Yentna River Delta. This area includes all state
lands within the proposed boundary illustrated on Atlas Map C6. The
size of this area. is approximately 833,266 acres.

Justification. It is estimated that up to 5,000 moose may use this
area during the winter (Bos pers comm.). Recent studies on movement
of moose along the Susitna River indicate use of this area by moose
from several high-density populations. These populations include
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anima ls from the Mt . Sus itna-Beluga area and t he southwestern f lank of
the Talkeet na Mou nta ins f rom the Little Susitna River t o Montana
Creek.

Moose popu lations in southcentral Alaska are strongly influenced by
the cold and deep snow of winter, and thei r adul t 5urvival and calf
product ion are directly influenced by avai lab il ity of browse to carry
them through periods of stress. In the Susitna River drainages, moose
move from higher elevat ions to riparian habitat and f rom upstream
areas downstream during the winter. The density of moose found in
important winter habitats reflects the severity of winter stress. The
denser the numtiers, usually the more severe the winter. With high
concentrations ·of moose on the riparian lowlands, competition for
available browse is great . During mild winters, the animals are
usually more dispersed, due to the availab ility of adjoining areas .
When additional areas are not available for forage, moose can become
st ressed and die.

In the Susitna basin, winter habitats available during moderate to
high snow fall p'eriods are generally located in and along the flood
plains of rivers and streams. This type of habitat is relatively
abundant between the lower Susitna and Yentna River deltas .. The
vegetation types that make up the winter habitat in this t~iangle (and
wh ich are the only plants available in severe winters) are relatively
scarce within the Susitna planning area as a whole , representing only
6.2% of all the vegetation present. Reliance on t hese vegetation
types alone for maintenance of moose populations without the
additional browse in adjacent areas would result in reduced numbers of
mqose surviv ing a stressful winter.

Development of uses tha t are incompatible with moose in adjacent areas
could force moose t o use these scarce riparian habitats regardless of
winter severity. Reduct ions in the carrying capacity of the winter
range provided in t he proposed designation due to overbrowsing could
sign ificantly reduce moose numbers over much of the western half of
the study area.

Availabil ity of moose winter range based on estimated snow
accumulation (Atlas Map B13) indicates that approximately 95%of the
proposed nominated area would be available during winters of normal
snow accumulation and approximately 75%of the proposed area would be
available during winters of high snow accumulation occurring once in
every ten years. Available winter range within the proposed special
management area represents 43% (mild winters) and 32% (severe winters)
of the all available winter range in the planning area west of the
Susitna River.

The habitat suitability analyses show that within this area the
majority of the moose habitat is rated as having high and/or moderate
s~itability for winter, spring, summer, and fall. Riparian habitats
have a high forage production capability. The forage production
potential of much of the uplands is also high and could be enhanced to
increase moose production and survival (Atlas Maps B9a, B9b, BID,
B14a, and B14b).
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Public access is readily availab le t o much of the area by boat and
float or wheeled aircraft . Other modes of transportation are limited.
Even though t he area is remot e, public use is extens ive and includes
hunting of moose, black and brown bears, small game, and t rapping for
beavers , mi nk, ma rten, wolves and wolverines.

Moose hunt i ng within t he proposed area occurs wit hin harvest report
code units wh ich are ranked as fourth, sixth and eighth with respect
to user-days, (Chapter I, Table 2). More than 72%of the hunters
access the nominated area by boat and aircraft . Based on this
information, it is estimated that at least 185 hunters spent
approximately 1,200 user-days harvesting approximately 100 moose in
1981 (Atlas Map C2a; Data Supplement A). However, for every hunter
reporting , 2.63 hunters do not report their moose harvest tickets
(Chapter I) . Based on this factor, it is estimated that as many as
486 hunters may have spent 3,156 user-days to harvest 263 moose .
Seventy-nine percent of the moose hunters came f rom the Anchorage
area, 9%came fro m the Pa lmer-Skwentna area, and 12%were from other
areas (Data Supplement A).

The economic value associated with moose hunting in this area for 1981
includes an estimated total net expenditure of $115,182 on
recreational equipment, lodging, -etc . by hunters and $487,181 as the
replacement protein value for moose meat (Appendix B; Chapter I,
Table 31).

Trumpeter Swan Areas. This i ncl udes all state lands within seven
areas identifled as D on Atlas Map C6. The total size of these areas
is approximately 297,774 acres.

~ustification. - There are 6,912 square miles of habitat considered
suitable for trumpeter swan (C~gnus buccinator) nesting in the Cook
Inlet basin including the Kenal Peninsula (Klng 1983). A total of
1,375 trumpeters were found here i n 1980 (King and Conant in King
1983 ). There are 1,705 square mi les tentatively considered critical
tu the continuation of the population at the current l evel. Th is 25%
of the nesting ha~itat hosted 68%of the pairs and 74%of the broods
in 1980.

Trumpeter swans, once distributed across much of the continent, did
not survive settlement of the land. By the 1930's they existed only
in a few remote valleys of the Rocky Mountains, in a small area of
wilderness Alberta, and in the unsettled regions of Alaska (Banko
1960, Hansen et al . i n King 1983). Vu lnerability to pioneer gunners
seems to have been a major cause of the decl ine of the trumpeter.
Since they are also extremely sensitive to disturbance on t hei r
nesting l akes , reduced productivity could have been a major
contributing factor (King 1983). In 1960, .no more than 1,500 swans
were thought to exist in the entire world (Scott 1961) .

The Cook Inlet basin, -where hal f the people of Alaska live (212,000 in
the 1980 census) and where the growth potential is large, had 1,375
trumpeters in 1980 or about 16%of t he enti re world population.
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~ecause of the newly discovered trumpeter swan population in Alaska as
a result of the detailed 1968 survey, trumpeters were taken off the
Federal Endangered Species List . .

In the Susitna area, there is evidence that swans have already been
driven away from many larger lakes where they formerly nested due to
human activity (Timm and Wojeck in King 1983). Without a consc :ous
effort to provide protected areas for swans, they could be crowded
completely out of the basin as has happened elsewhere .

By dedicating some wetlands where the n~eds of swans will be given
primary consideration it is possible that trumpeters can continue to
have prime habitat near a civilized area such as Anchorage. The
nomination of this area includes portions of a proposal by the USFWS
and adopted by ADF&G for the Susitr.a planning area. If the proposal
proves to be inadequate for safeguarding either the needs of people or
swans, adjustments should be made.

It is the intent of this plan to devise a method for ensuring that
trumpeter swans remain a healthy and visible part of the fau~a of the
Susitna planning area (and Alaska) in spite of growth and development
by the people there.

1. These nominated areas will provide protection for nesting sites
used by 69-76%of the eligible nesting swans as ident ified in
1980. The Northwest Section of the Wildlife Society meeting in
Juneau in 1982 and the American Ornithologist's Union meeting in
New York in 1983 recommended 75%be provided protection.

2. The identified areas distribute protected sites in blocks in
various parts of the basin in hopes of encouraging continued use
of suitable habitats in areas where human activity is less
restricted and thereby retain swan distribution for the entire
area.

3. Retaining these areas in public ownership will encourage
continued growth in the swan population by protecting habitats
with a potential for some growth.

4. The identified areas are swan critical habitats that for the most
part have a low value for human development i.e., boglands.

5. The ADF&G. USFWS and ADNR need to educate the public about the
needs of swans in hopes that they will avoid disturbing swans
during the nesting and rearing period.

6. Resource agencies will need to monitor the swan population to
determine if the plan is succeeding.

7. State and federal agencies should be prepared to increase
restrictions on use of critical habitats if swans decline below
the 1980 population whether the candidate areas are designated as
habitat or not.

-149-

\
I



I

I

I

I

'.
i
'I

I

I

I

I

I

I

.1

8. State agencies should be prepared to adjust the size and number
of critical habitats a~ necessary.

9. Public interest groups and resource agencies wou ld be on the
alert to consider nominating the trumpeter swan for inclusion
into either the Threatened and/or Endangered Species List i f a
trend occurs indicating a definite decline in the populat ion over
a period of three or more years.

Swan biology. The following discussion was obtained from information
provlded by King in 1983. There were some 8,728 trumpeter swans
tallied in North America during the last complete census in 1980
(Weaver in King 1983). The Alaska count found 7,696 and the Cook
Inlet basin count (including the Kenai Peninsula) found 1,375 (16%of
the world population). These two censuses nearly doubled in the
preceding five years since comparable counts in 1975. In spite of the
increase, a shift in population away from larger lakes where
recreation cabins had been built was detected (King and Conant in King
1981) •

Alaska swans winter a10n9 the Pacific coast in fresh waters that
remain open from the Kenai River to the mouth of the Columbia River.
As more habitat is available toward the southern end of the range,
most trumpeters winter south of Alaska. .

They return to the Cook Inlet basin in April staging in the intertidal
marshes mostly along the west side of the Inlet. Nesting birds
proceed to their nesting lakes at the first sign of open water and are
generally incubating their eggs by the time the ice is gone. The
pairs defend a territory around their nest, normally including the
entire lake, from intrusions by any other swans. Normally they
display and issue a vocal warning to swans flying over and no landing
is made. A fight ensues if a landing is made. A similar message
seems to be directed at low flying aircraft. Continual aerial
disturbance like this interferes with the swans normal breeding
behavior.

Swan broods hatch in June or July and the young begin to fly in
mid-September. Families sometimes move overland during the summer
especially if disturbed. Some young are lost during the summer and
some of this loss may result from encounters with large predators
during portages.

Swans do not normally nest until three or more years old. The younger
birds remain in flocks where pairing occurs. New formed pai rs
evidently spend one or more summers searching for a suitable unclaimed
nesting territory and hold their claim through the summer returning
directly to it when they are ready to nest the following year. Only a
small percentage of lakes contain a suitable blend of food and
protective cover. If nesting is successful, the same pair might
continue to use the same territory for 20 or more years. Loss of nest
or brood could cause desertion of the territory. Disturbance during
the search period by airplanes landing, boats, the proximity of a

-150-



road, or other activity may cause rejection of what is otherwise a
suitable territory. Thus establishment of human activity within the
territory of a pair of swans that have been successful for a number of
years may not cause that pair to desert, but could prevent
establishment of a new pair at this site when the old pair is gone.

Nest failures of trumpeter swans are common so that in spite of clutch
sizes to nine eggs, trumpeters often fail to replace their losses in
some years. They survive in tenuous balance with their environment
and must have consideration from the impacts of an increasing human
population if they are to survive.

Critical habitats of the Susitna Plannin Area
e an ave 1 entl led 1 critlca a ltat areas t at

appear to meet the goal of about 75% of the present trumpeter nesting
territories (tables 1 and 2 in King 1983) and providing a good
geographic spread (Figure 1 in King 1983). Twelve of these areas
occur within the Susitna planning boundary. Seven of these are
depicted in the Atlas (Map C6) and are nominated for legislative
designation, and the other five are at present being negotiated by the
Susitna Planning Team and will appear in the Public Review Draft.
These twelve are described below:

01. Capps Glacier -- This is a small area south of Beluga Lake and
below Capps Glacier. This area might have room for a few more
swans especially if the glacier retreats. The potential for
conflicts with recreationists seems low. The size of this area
is appro~imately 13,178 acres.

02. Kroto Slough -- This area is a low bog along Kroto Slough lying
in a triangle between the Yentna and Susitna rivers. Much of it
appears to be subject to regular flooding and unsuitable for
development. The habitat for swans appears particularly
favorable and has the potential to produce 20 or more swans per
year. The size of this area is approximately 17,517 acres.

03. Red Salmon Lake -- This area between the Skwentna and Hayes River
and including Trimble River contains the toe of two glaciers.
Except.for Red Salmon Lake most of the ponds are too small for
airplane use. As the glaciers retreat and vegetation invasion is
followed by beaver use, more swan habitat could be created and
more swans produced. The size of this area is approximately
30,527 acres.

04. Yentna River -- This area below the Kahiltna Glacier is very
similar to the Upper Yentna and may have a potential for
producing more swans. Several airstrips in the area may not pose
a threat to swans. The size of this area is approximately
110,080 acres. ·

05. Kahiltna -- This area below the Kahiltna Glacier is very similar
to the Upper Yentna and may have a potential for producing more
swans. Several airstrips in the area may not pose a threat to
swans. The size of this area is approximately 51,047 acres.
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06. Tokositna River -- This unit has extremely good habitat along the
Tokositna. It is mostly in state and national park status now .
Swan Lake should be protected from further development and
current cabin owners encouraged to avoid scaring swans. The size
of this area is approximately 61,650.

07. Hidden River -- This riverine habitat has a potential for higher
production and a low recreation potential. It is mostly within
Denali State Park. Boating activity on the Chulitna would
probably not pose a threat to swans. The size of this area is
approximately 19,884 acres.

The fol lowi ng five areas are to be negotiated by the planning team and are
not shown in the Susitna Atlas.

08. Tyone Creek -- This area is characterized by numerous lakes and
creeks and has a potential for increased swan production. Float
plane landings will need to be restricted to allow this to occur.
The area is approximately 190,080 acres in size.

09. Upper Susitna -- This relc:tively small area has a high density of
nesting swans . It is close to the Denali Highway and offers an
opportunity to create some hidden viewing areas for swans in a
natural setting. The area is approximately 36,480 "acres in size.

010. Grayling Lake -- This area of numerous lakes had a good
population of nesting swans in 1980 and appears to have potential
for more. Its close proximity to the developing Lake Louise area
will require good management to allow swans and people to both
use this area. It is approximately 131,200 acres in size.

011. Bell Lake - This unique collection of wetlands on the northeast
side of the Lake Louise area contained numerous swan nest sites
in 1980 and has potential for more. It also will require special
management because of its location near an expanding human
population. This area is approximately 98,560 acres in size .

012. V-Lake -- This unique collection of small lakes has good
potential for expansion of a healthy nesting population of
trumpeters. It is approximately 83,200 acres in size.

There are five possible strategies for swan conservation. Emphasis on
the first three strategies could preclude the necessity for use of the
last two.

A. Designation of critical trumpeter swan habitats as areas meriting
special management by the Alaska State Legislature.

Much of the land in the twelve critical habitats proposed here is
already in state ownership and should be protected from further
recreational cabin building or other development within the
designated boundaries.
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B. Development of regulations for uses of these habitats.

Regulations - It will 'not be necessary to stop all human activity
within these twelve areas. Only activities that conflict
directly with swan production will need modification. Some
activities that will need regulation are:

1. Airplane landings - Float plane landings should be
prohibited May 1 to September 10 at nest sites and from
April 1-30 and September 10 to October 1 at staging areas .
No more recreation lots with float plane access should be
sold in swan habitats. After September 10, landings could
be allowed in lakes not occupied by swans. Wheel plane
landings could continue on gravel bars or airstrips at
distances greater than one mile from swan nest sites or
staging areas from May 1 to September 10. Overflight below
1,500 ft should be prohibited.

2. Cross country vehicles should be restricted to ~~signated

areas on all units from April to mid-September. They should
not come within one mile of swan nesting or staging areas.

3. Boating should be confined to major rivers. Airboats should
not be allowed to penetrate lakes or bogs in the habitats
where swans nest or stage. '

4. Roads should be constructed wel l clear (at least a mile) of
known swan territories.
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5. Power lines are a leading cause of swan mortality in many

places and should be limited as much as possible . If power
lines must be built several design features could render
them less destructive. Lines should be'built in fo rested
areas only and kept as close to treetop level as possible.
Wires should be strung on one horizontal plane rather than
in multiple , vertical stacks. All wires should be the same
diameter. Where wires cr05S rivers or bogs they should be
well marked (as around airports). The power lines from
Tyonek to Anchorage genera~ly conform to these criteria and
even though they cross some high use swan habitat no
conflict has been reported .

6. As swans have moved out of the larger lakes in the Cook
Inlet basin they have taken advantage of the extensive
beaver ponds of the region. Particularly in the units below
glaciers, the beavers are creating swan nesting habitat.
Beavers therefore should be managed for optimum pond
building . This might require limit ing or eliminating beaver
trapping in some places. '
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C. Public education.

The people who have developed wilderness cabins on the larger
lakes that are suitable for swan use often welcome and value the
presence of swans. These pecple may be unaware of how their
activity conflicts with swans. In some cases swan have adjusted
and continue to nest on lakes where airplanes regularly service
recreation cabins . If people use care in their activities, it
may be possible to have nesting swans and recreation use of some
lakes . Some ways that people could try to avoid driving swans
away might be:

1. from May 1 to September 10, airplane landings should be
prohibited within one mile of swan nesting areas from
April 1-30 and Septew,ber 10 to October 1 at staging areas;

2. use the same landing area and stay at least one mile away
from any swans;

3. never use boats to i nvest igat e or photograph swans on the
lake closer than one mile to swans;

4. keep boats and planes at least one mile from the part of the
lake the swans prefer;

5. make every effort to avoid any disturbance of paired swans
possibly investigat ing the lake for future nesting;

6. do not hunt ducks in the marshy places used by swans for
cover.

If these guidelines are followed some swans may continue to use
larger lakes in spite of some recreational activity. If the
critical habitats continue to produce well, eventually some
spill-over pairs may continue to investigate the larger lakes
used by their ancestors and slowly perhaps develop more tolerance
for humans.

D. Habit~t Improvement.

E. Reintroduction of wild or hand-reared stock to suitable
unoccupied territories.

There is 'no need to consider 0 and E above while the Alaskan
trumpeter swan population is maintaining itself and the land use
program for the twelve proposed areas in conjunction with the
aforementioned public education are working to the swans benefit .

If the Alaskart trumpeter swan population fal l s to the point where
it reaches the threshold warranting listing and protection under
the Federal Threatened and/or Endangered Species laws, habitat ,
improvement and the possible reintroduction of swans would be two
of many options to consider wh ile developing a recovery plan to
reverse the population status of trumpeter swans.
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TABLE 50. Maximum Number of Trumpeter Swans of Cook Inl et Ma nagemen t Uni t s

No. No. No. Sq. M1. # Sguare Mil e Per:
Uni t and Area Pai rs Broods Swan Habitat Pa l r Brood Swa n

A Redoubt-Trad ing Bay 83 40 405 526 6 13 1

*B Mount Susitna 11 4 38 113 10 28 3
*C Capps Glacie r 8 2 24 21 2 11 1
*0 Krot o Slough 7 4 35 26 4 7 1
*E Red Sa lmon La ke 13 4 49 48 4 12 1
*F Yent na Ri ver 28 8 95 172 6 22 2
*G Kah i ltna Ri ver 20 7 81 83 4 12 1
*H Tokositna River 26 7 102 90 4 13 1
*1 Hidden River 8 1 19 31 4 31 2

-J Kenai 33 13 125 595 18 28 5

*K Tyone Creek 42 20 199 297 7 15 1
*L Upper Susitna 10 6 138 57. 6 10 4
*M Gray l i ng Lake 28 10 160 205 7 21 1
*N Bel l La ke 35 14 130 154 4 11 1
*0 V-Lake 22 9 76 130 6 14 2

Total Un its 374 149 1,676 2,548 7 17 2

Tot al Cook Inlet
- West Gu l kana ,529 196 2,260 8,520 16 43 4

Percent on Units 71% 76% 74% 30%

Total Alaska 1,662 683 7,696 29,453 18 43 4

Percent all Uni t s 23% 22% 22% 9%

* Proposed trumpeter swan habitats located within the Susitna planning area
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TABLE 51. Maximum Number of Trumpeter Swans, Susftna Plan Area Pl us Kena i

I Flocked & Tot a lNo . : No. No. Sq.
Unit and Area Pairs Young Singles Swans Broods Mi.

I Cook Inlet (plus Kena f ) 349 434 243 1,375 122 6,912
Susitna Reserves 238 329 170 973 90 1,705
% in Reserves 68 76 70 71 74 25

I Susitna 180 242 316 885 74 1,608
Sus i tna Reserves 137 186 246 703 59 843

I
% in Reserves 76 77 78 79 80 52

Sus itna Plan
(plus Kenai) 52S 676 559 2,260 196 8,520

Susitna Plan Reserves
(plus Kenai ) 374 515 416 1,676 149 2,548

% in Reserves 71 76 74 74 76 30

I
I
I
I
I
I
I
I
I
I
I
I
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TABLE 52. Maximum Numbers of Trumpeter Swans i n Ma nage~~nt Units, Cook Inlet

No. No. Flocked Total No. Sq. Mi.
Area and Maps Unit Pairs* Young &Singles Swan* Broods Habitat

Redoubt-Trading Bay A
Kenai C-6 A 7 12 9 35 3 90
Kena i C-7 A 10 18 4 42 5 46
Kenai 0-5 A 10 19 8 47 5 67
Kena i 0-6 A 33 55 33 154 15 136
Kenai 0-7 A 6 12 24 3 25
Tyonek A-5 A 6 13 36 61 4 9-7
Tyonek A-6 A 11 19 1 42 5 65

Subtotal A 83 148 91 405 40 526

*Mount Susitna B
Tygnek A-3 B 1 3 5 1 15
Tyonek B-2 B 3 2 5 13 1 38
Tyonek B-3 B 7 6 20 2 60

Subtotal B 11 11 5 38 4 113

*Capps Glacier C
Tyonek B-5 . C 8 8 24 2 21

*Kroto Slough 0
Tyonek C-2 0 7 20 1 35 4 26

*Red Salmon Lake E
Tyonek 0-5 E 4
Tyonek 0-6 E 13 11 12 49 4 44

Subtotal E 13 11 12 49 4 48

*Yentna River F
Talkeetna A-4 F 13 8 9 43 2 76
Talkeetna B-4 F 12 17 1 42 6 76
Talkeetna B-5 F 3 4 10 20 ISubtotal F 28 25 14 95 8 172

*Kahil tna River G ITalkeetna B-2 G 3 . 5 1 12 1 10
Talkeetna B-3 G 17 25 10 69 6 73

Subtotal G 20 30 11 81 7 83 I
I
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TABLE 52. (cont i nued)

I No . No. Flocked Tot al No . Sq. Mi .

I
Area and f4aps Unit Pairs* Young &Singles Swan* Broods Habitat

*Tokositna River H
Tal keetna C-l H 10 6 1 27 2 52

I Tal keetna C-2 H 16 22 21 75 5 38
Subtotal H 26 28 22 102 7 90

I *Hi dden River I
Talkeetna 0-1 I 7 3 17 1 28
Talkeetna Mts. 0-6 I 1 2 3

I Subtota 1 I 8 3 19 1 31

I
Kenai J

Tyonek A-I J 1 1 3 3
Tyonek A-2 J 5 5 6
Kenai C-2 J 1 -4 1 7 1 17

-I Kenai C-3 J 7 4 2 20 1 140
Kenai C-4 J 3 3 9 1 18
Kenai 0-1 J 8 17 33 5 121

I
Kenai 0-2 J 9 9 4 31 3 213
Kena i 0-3 J 4 8 1 17 2 69
Kenai 0-4 J 8

Subtotal J 33 45 14 125 13 595

I
Cook Inlet/Kenai

I GRAND TOTAL 237 329 170 973 90 1,705

* Pairs X 2 + young + f locked and single = Total Swans

I * Trumpeter swan areas located wi th in the Susitna planning area

I
I
I
I
I
I
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TABLE 53 . Five Additional Proposed Trumpeter Swan Areas i n the
Sus itna Planning Area

No . No. Floc ked Tot al No. Sq. Mi.
Cri t ica l Habi t at s Pai rs Young &Singles Swan Broods Habitat

Tyone Creek
Tal keet na Mts. 0-1 41 41 5

" " C-l 22 29 5 78 11 198
" " B-1 7 9 1 24 3 39

Gul kana C-6 13 20 10 56 6 55

Subtotal 42 58 57 199 20 297

Upper Sus itna
Healy A-I 7 19 30 63 4 24

" A-2 2 7 11 2 12
Talkeetna Mts. 0-1 . 1 62 64 21

Subtotal 10 26 92 138 6 57

Grayl i n9 Lake
Gul kana A-6 9 6 8 23 2 73

" B-6 19 21 72 137 8 132

Subtotal 28 27 80 160 10 205

Bel l Lake
Gul kana B-6 5 10 1 21 3 2~

" C-6 20 22 13 75 8 74
" C-5 5 4 1.4 1 26

. " B-5 5 9 1 20 2 . 26

Subtotal 35 45 15 130 14 154

Y-Lake 1
Gu l kana C-5 12 19 1 44 5 57

" B-5 10 11 1 32 4 73 I
Subtota l 22 30 2 76 9 130

Upper Sus itna Grand Total 137 186 246 703 59. 843 I
GRAND TOTAL 374 515 416 1, 676 149 2,548

I
1
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E. Jim-Swan lakes . Th is area includes all state lands with in the bounda ry
i l l ust rat ed on At las Map C6. The size of this area is approximately
23,341 acres.

Justification. This area is a popular sport hunting and fishing area.
Jim Creek is an important salmon-producing watershed of the Knik River
system (Wat sj ol d pers. comm. ). In 1982, more t han 2,300 coho, 800
sockeye, 150 chum, and 1,250 Oolly Varden/Arctic char were harvested
from the Knik River and its tributaries including Jim Creek (Mi l l s
1982). Of the 6,653 fishing-days expended and fish harvested on the
Knik River, most are attributed to the Jim Creek system (Mi l l s 1982).
In addition, thousands of swans, ducks, and geese stop here in
September-October during their fall migration.

The amount of money spent to travel to Jim-Swan lakes by the large
number of recreational users represents a sizeable economic benefit .
The economic analysis on the Willow Creek sport fishery (ADF&G 1982 )
uses "willin9ness to sell" or dollar value of one pink salmon fishing
day ($140 .46) (Appendix A). This value, when applied to all species
harvested in the Jim Creek area, indicates that, at a minimum, $456,495
is spent as a result of this sport fishery in 1982.

A moose population census has not been conducted for this particular
area. However, moose aerial surveys (~omposition surveys) have been
conducted in the past. Density estimates of moose derived from these
surveys indicate populations of 200 to 250 moose (D. Bader 1982).

The Jim~Swan lake area is quite accessible, and for this reason is
considered important for moose hunting. In 1981, approximately 69
hunters reported hunting in this area and spent 283 days to harvest 17
moose (Appendix B). However, for every hunter reporting there are 2.63
hunters not reporting their moose harvest tickets (Chapter 1). Based
on this informatir1, it is estimated that as many as 181 hunters spent
744 user-days to h....vest 44 moose here in 1981 : Fifty-four percent of
these moose hunters were from the Anchorage area, 45%were from the
Palmer-Wasilla area, and 1%were from other areas.

The economic value associated with moose hunting in this area for 1981
includes an estimated total net expenditure of $42,897 by hunters for
recreational equipment, lodging, etc . and $81,505 as the replacement
protein value for moose meat (Appendix B, Table 31).

F. Matanuska Valley Moose Range. This area includes all state lands
within the proposed boundary illustrated on Atlas Map C6. The size of
this area is approximately 150,000 acres.

Justification. The Matanuska-Susitna Borough enacted an ordinance in
1980, zonlng 30,000 acres as the Moose Creek Reserve Special Use Area
to preserve public use and allow moose management. This proposed
nomination fo~ the Matanuska moose range would expand that area and
~ould allow moose management on approximately ~20,000 additional acres
of state-owned .l and.
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This area is a readily accessible moose production and harvest area
within the Susitna planning area. Moose population and harvest
information is available. In a 1982 aerial survey, 931 moose were
counted. Based on this information and other moose density estimates
from Susitna basin studies (Bader 1982), population estimates range
from 1,500 to 2,000 moose.

Moose harvest and hunting effort for this area is derived by combining
the statistics for five separate report c"de units (14-.01-007, -009,
-OIl, -013, and -017). These statistics show that 334 hunters spent
1,579 user-days to harvest 212 moose in 1981 (Appendix B; Data
Supplement A). However, for every hunter repcrting, 2.63 hunters do
not report their moose harvest tickets (Chapter I). Based on this
information, it is estimated that as many as 878 hunters spent 4,153
user-days to harvest 558 moose within this area in 1981. Sixty-three
percent of the moose hunters were from the Anchorage area, 34% were
from the Palmer-Wasilla area, and 3% were from other areas (Appendix B;
Data Supplement A).

The economic value associated with moose hunting in this area for 1981
includes an estimated total net expenditure of $208,086 by hunters for
recreational equipment, lodging, etc., and $1,033,639 as the
replacement protein value for moose meat (Appendix B; Chapter I,
Table 31).

The proposed le~islation for the Matanuska moose range is a multiple
use designation. It would allow public hunting, fishing, trapping,
timber cutting, coal mining, and other outdoor related activities. The
designation only prevents the disposal of state land into private
ownership. .

An important reason for proposin9 legislative designation is to test
the practice of "habitat enhancement" in order to attempt to increase
population numbers of moose. In addition, a large area of good habitat
for moose will be retained near a major population center.

One of the main purposes of establishing this area as a moose range is
to reserve a land base where the plant browse species can be
manipulated ("enhanced") to return them to an earlier sera' stage which
moose prefer. This enhancement technique may increase production of
moose forage. "Habitat enhancement" was attempted on approximately 875
acres within the original 30,000 acre moose reserve designation in
1983. A draft cooperative management plan between forestry and
wildlife representatives has proposed the rehabilitation of an
additional 3,000 to 5,000 acres per year until the year 2015, by
various timber harvesting practices and chaining (a technique which
knocks down trees by 'dragging a chain through the forest) , (Didri~kson

pers. comm.). Through this type of habitat management, the potential
moose carrying capacity of the habitat in the area may be increased
with a concomitant increase in moose productivity.

G. Mount Susitna - Beluta. This area includes al
proposed boundary 11 ustrated in Atlas Map C6 .
is approximately 210,392 acres.
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Justification. This area is one of the important wildlife production
and harvest areas within the Susitna planning area. Large numbers of
moose, brown bears, black bears, wolves, wolverines, numerous small
game , dnd furbearing animals inhabit the nominated area.

Aerial composition surveys (spot sampling) have been conducted in this
area since 1953 (ADF&G files). In 1971, aerial surveys alone counted
1,139 moose in a portion of the proposed area. Based on this sample
information, and moose density estimates derived as part of this
department's Susitna basin studies (Bader 1982), population estimates
range from 3,000 to 4,000 moose.

Moose harvest and hunting effort for this area is represented by
portions of the moose harvest report code units 16-02-012 and -013.
Hunter access to this area is primarily by airplane. The Data
Supplement A, indicates that approximately 220 hunters reported using
aircraft for the two code units in this area. These hunters spent
1,161 days to harvest 74 moose. However, for every hunter reporting,
2.63 hunters do not report their moose harvest tickets (Chapter I).

Based on this information, it is estimated that approximately 579
hunters spent 3,053 days to harvest 195 moose within the two specified
harvest report code units. Eighty percent of the hunters in this area
were from Anchorage, 5%were from Palmer-Wasilla, 9% were-Alaskan
non-residents, and 6%were from other -areas (Data Supplement A).

The economic value associated with moose hunting in this area for 1981
includes an estimated total net expenditure of $137,223 by hunters for
recreational equipment and lodging, etc. and $361,218 as the
replacement protein value for moose meat (Appendix B; Chapter I-,
Table 31).

Evaluations of habitat suitability for moose, and forage production
(Atlas Maps B9a, B9b, B14a) indicate that approximately 95%of the
habitat in the area is moderately valued for these parameters during
the spring, summer and fall seasons. At least 30% of the winter _range
has moderately and highly rated forage production capability.

The number of wildlife species (species diversity or richness)
occurring in this area ranges from 1 to 91 species per vegetation type.
An evaluation of the wildlife diversity of this area (Atlas Map B11),
indicates that 80% of the habitat is highly rated (67 to 91 species per
vegetation type), 15% is moderatel~' rated (36 to 61 species per
vegetation type), and 5%has a low rating (1 to 31 species per
vegetation type). This rating is an indication of environmental
productivity and stability.

Availability of moose winter range based on estimated snow accumulation
(Atlas Map B13) indicates that nearly all of the area's moose winter
range would not be available during normal and/or severe winters.
Moose that don't migrate to the Susitna River corridor or the Susitna
Flats State Game Refuge under high snow accumulation conditions could
starve.
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This area has a very high recreation potential . Moose, black and brown
bears are abundant: The potential for increased forage production in
the eastern lower elevations (20%of the area) is high and suggests
that habitat enhancement could be developed in this area to attempt to
increase moose production and maintain existing populations (Atlas Map
B14b). Access is currently limited to aircraft and air-lifted
all-terrain vehicles. When all weather/season road access is developed
to Beluga , this area will provide greater public use opportunities
comparable to most other areas within the Susitna planning area.

H. Prairie Creek. This nomination includes all lands and waters within
0.25 m,les ~f either side of Prairie Creek beginning at its head waters
at Stephan Lake to its confluence with the Talkeetna River. The size
of this area is approximately 9,299 acres.

Justification. Prairie Creek has the highest density of spawning king
salmon per stream mile of any stream within the Matanuska-Susitna .
Borough (Engel pers. comm.). In 1982, chinook salmon escapement was
3,844, but has been as high as 6,513 fish in 1976 (Bentz 1983).
Equally important, is the fact that these salmon support the highest
concentration of brown bears during July and August of any known
location within the Susitna planning area . It is estimated that nearly
40 brown bears from as. far away as 100 km are attracted to Prairie
Creek to feed on king salmon (Miller pers. comm.). One bear tagged
(during the Susitna Hydroelectric big game downstream studies) moved
from upper Gold Creek to Prairie Creek to fish for king salmon, even
though chum salmon were available in the Susitna River around the mouth
of Gold Creek, much closer to this bear's regular home range.

Prairie Creek may not have as high a concentration of bears as does 'the
nationally known McNeil River State Game Sanctuary, where as many as 70
bears regularly utilize the McNeil River falls. It nevertheless is the
largest known -concentration of feeding brown bears within the Susitna
planning area. The king salmon that spawn in Prairie Creek and the
adjoining upland habitats are critical in supporting possibly 40 bears
during July and August.

In order to maintain the present population of king salmon and the
accompanying populations of brown bears, the stream and its adjoining
uplands should be protected from incompatible land uses. The proposed
area is currently in native ownership. The department recommends that
the plan identify the state's interest in this parcel and propose the
development of cooperative land management agreements with the land
owners or possible trade or purchase to protect the values of this
area.

I. in
The

Justification. Bird Island is unique because it supports the
northernmost known colony of double-crested cormorants in North
America, and is the largest known herring gull colony in Interior
Alaska. Double-crested cormorants have suffered serious population
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decl i nes t hroughout much of t hei r range in the lower 48. Islands are
the preferred nest ing habitat by double-crested cormorants and herr ing
gulls, because they are free from mammalian predators. These bird
species require specific habitat parameters for nesting, and not all
islands are suitable. If this particular island is lost to them for
nesting, the birds probably will not find suitable nest sites in t he
vic inity, and the breeding population wil l disperse.

It is important to maintain these breeding populations because many
people in the . area do not have a chance to view other seabird colonies
unless they travel hundreds of mi les to Homer or to Kodia k (nearest
t rue oceanic areas for seabirds). The presence of these birds adds to
the qual ity of peoples' l ives aesthetically and educational ly. The
greatest threat to the birds of Bird Island is human disturbance.
Human visitation to the island during the critical egg-laying,
incubation and chick-rearing periods would be a source of disturbance
and population decline and should be prohibited.

If the island's land status should change to becomp. a private
recreational site, with a cabin and associated ~uman use, the birds
would abandon this traditional nest site.

Goal II. Ensure Access to Public Lands and Water

The state will ensure access to public lands and waters for the purpose of
promoting and/or enhancing the responsible public use and enjoyment of fish
and wildlife resources.

Retaining the major hunting and f ishing trails, r iver cor r i dors , lake
shores , airstrips, and other access areas in public ownership is a paramount
necessity for maintaining public use opportunities at the levels occurring
today. Additional access considerations are needed to accommodate the
projected i ncrease i n use and demand associated with the projected human
population increases fo~ Anchorage and the Mat anuska-Susi t na Borough to the
year 2000 (G. Knapp pers. comm.).

Access retained in public ownership protects the people's right to choose
for themselves when, where, and under what circumstances they participate in
outdoor recreation (hunting, hiking, boating, fishing and viewing). Most
Alaskans pursuing recreational i nt erest s came to the state because it offers
an abundance of opportunities to enjoy the outdoors . The fact that more
than 1,650,000 recreational user-days, are expended annually in the Susitna
planning area makes this fact vividly apparent. During 1980, more than
69,000 recreational fishermen and 19,000 hunters spent over 700,000 days in
the Susitna planning area. Non-hunting and f ishi ng activities such as RV
and tent camping, picn icking, hiking, snowmobiling, cross country skiing ,
boating and driving for pleasure contributed nearly 950,000 additional user
days.

The state should protect t ~e public's access to outdoor resources within the
Sus itna planning area. Publ ic rete~tion of use areas and access corridors,
such as trails, waterways, shorelines and airstrips, in state ownersh ip wil l
reduce conflicts between private landowners and the public. These actions
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are needed to maintain public use at existing levels and to reduce the need
to repurchase (with public funds) access and use rights.

Objective 1 - Maintain or Improve Pubiic Access and Establish a Trail System

Maintain or obtain sufficient rights to lands which the state leases or
sells to protect or improve public access to areas where public use of fish
and wildlife resources exists.

The department recommends that the state retain in public ownership river
and lake shore lands and traditional access routes that are on public lands
or that cross lands that will soon be in private ownership. The ADF&G has
identified these access routes and included trails used for hunting, fishing
and other related outdoor recreatirna1 activities. These are identified on
Atlas Maps Cl and C3.

The Susitna planning area has only limited access into most of the area.
Only the existing access routes which support the upper 80%of public use
(Atlas Maps C2a, C2b, and C2c) were considered for retention and
c~assification. Trail corridors need to be established, in these areas if
no trails are present and all ADF&G guidelines should be followed. Some
popular trails on private lands should be considered for repurchase, or to
have access easements on them. On public lands, sufficient space should be
retained at trail heads and termina to accomm0oate parking and camping
activities. Special effort should be made to acquire stream corridors and
pUblic boat launch and camping facilities on popular fishing streams and
lakes, where the banks are mainly in private ownership, and little or no
opportunity exists for public use . On public lands and waters, stream
corridors of sufficient width are necessary to protect riparian wi1d1i' ~

habitat and to allow for public hunting, fishing, camping, parking, 'and boat
launching facilities.

Human use of the fish and wildlife resources is directly dependant on
access. Most of the hunting and fis hing is concentrated in or near the
areas of access. Thus, in order to maintain hunting, fishing, and related
outdoor recreation at its existing level of 1,650,000 person-days and,to
accommodate any future increase in demand, specific provisions must be made
to retain public ownership of existing and potential access areas within the
Susitna planning area.

Maintaining the existing access, the 80% most used public hunting areas, and
the subsistence areas in public ownership meet this objective (Atlas
Maps Cl, C2a, C2b , C2c, C3 and C4).

GOAL III - Mitigate Losses of Fish, Wildlife, and Their Habitats

Where development is to occur, the state will seek to maintain as much
wildlife habitat as is possible in conjunction with any development project
that is undertaken.

The use of public lands and waters for the development of forestry, coal,
minerals, agriculture and ultimately settlement are important'issues to many
people, because these same lands are, often times, important fish and
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wi ldlife product ion and harvest areas . The availabi l ity of state l and for
al l these purposes has been a concern expressed by many communi t ies and by
thousands of people within and adjacent to the Susitna planning area,
because all these uses are not compatible. Some of the uses can lead to
significant loss of fish and wildlife populations through disturbance,
alteration, or destruction of important habitat.

Some hab itat loss or alteration is inevitable when development occurs and
l i t t l e can be done to prevent it. However, major habitat losses can
sometimes be avoided or minimized by proper .planning of development
projects.

Fish and wildlife needs should be considered and mitigated for during
planning and development of land or water resources to avoid or minimize
potential adverse effects on habitats. Planning prior to development can
lead to practical alternatives that reduce harm to fish and wildlife . It is
also important to provide for the restoration or rehabilitation of damaged
habitat where i t occurs and to ma inta in it upon rehabilitation .

Because the development of resources, other than fish and wildlife, and the
settlement of Alaska's lands are inevitable, a state mitigation policy is
needed to address the public's interest and minimize the loss of our fish
and wildlife resources. The Alaska Department of Fish and Game has
developed such a pol icy and i s proposi ng it to ADNR for adoption. Th is
Mitigation Policy i s presented l at er in this chapter. Currently no formal
process exists to address mitigation. As a result of this situation the
department has formulated a consultation process for ADNR's consideration
and adoption . This process is discussed further on in t his chapter.

Effective mitigation of development of other resources or of settlement "on
or adjacent to fish and wildlife habitat and related public use areas
includes the adoption and implementation of best management practices
t hrough development guidel ~nes. ADF&G will provide guidance for minimizing
detrimental impacts to f ish and wi ldlife associated with many land uses by
improving the accessibility of informat ion on existi ng best management
practices .

This department has developed guidelines for ADNR's consideration and
adoption. General guidelines and guidelines for the development of
agriculture, settlement, forestry, refuges and critical habitats,
transportation and utility corridors, wetlands , buffer zones, ri ~arian areas
and other special fish and wildlife areas are presented later i n th is
chapter.

The following goal and objective address mitigation in general, this
department's proposed mitigation policy, the consultation process, and the
developmental gu idel ir.es.

Objective 1 - Minimize Loss of Habitat

Where possible, avo id the loss of the natura l fish and wildlife habitat and
minim;za the need for costly human-ass ist ed habi t et restoration efforts.
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a. Include fish and wildl ~fe habitat considerations in the early phases of
the planning and design of resource development projects .

This department has presented i t s concerns regarding ADNR's project
consideration process. Currently no formal consultation process
exists. As a result of this situation, the Department of Fish and Game
is proposing the following consultation process for adoption:

The Consultation Process. Department refers to the Alaska Department
of Natural Resources for the purpose of this consu ltation process.

Purpose: The results of the consultation process provide a basis for
analysis of the environmenta l , social and cultural aspects of a
proposed project, and will identify any problems that should be
considered in the department's resource allocation and permitting
procedures. The department will 'mplement the consultation process as
an i ni t i al step in compl iance with AS 38.05.035. The consultation
process ; s not viewed as a new or additional administration procedure,
but rather a clarification of the department 's interagency coordination
process.

Pre-project consultation: The pre-p roject consultation process is a
useful initial step in budgeting project related expenditures. The
department might find, after discussions with appropriate agencies,
that the project i s whol ly or partly infeasible, or otherwise poses
unforeseen economic , social or environmental problems. Pre-project
consul tation helps to ensure better applications and expedites the
formal interagency consultation process as required by the plan.

Consultation must be complete and documented. Each project must be a
self-contained document so that the department, other state and local
agencies, and the int erest ed members of the public may fully understand
the proposed project. The information contained. in the project
description should be specific, accurate, and sufficiently quanti fied
to convey a precise picture of the project and its probable effects.
The consultation process is comprised of several steps.

State statutes require the department to consult with other agencies
having responsibility to review projects as part of the depa rtment 's
resource allocations and permitting procedures . The department begins
by contacting the appropriate agencies and describes in writing the
proposed project and its potential effects to the extent possible. A
list of agencies to be contacted for pre-project consultation will be
identified for each resource management subregion defined in the area
plan. This in:tial contact will provide an opportunity for agencies to
comment and define any studies that may be needed to identify potentia l
impacts and to recommend adequate protecti ~e and mitigative measures.
The project propo;al is prepared following initial agency contacts.

Formal consultation request : The second step in the process occurs
when the department formally requests consultation wi th agencies. This
request must be made to allow a resource allocation or permit. The
request should be made in writing to facilitate documentation of the
consultat ion process. At this point, the project is described i n
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detail to the agencies. and the information presented includes the
results of any studies performed and responds to the preliminary
comments and recommendations of the agencies. A specific t ime frame
for preparing and considering agency comments and recommendations for
the project will be determined.

Documentation: The third step of the consultation process is
documentation. The department's response to comments and
recommendations received during the agency review period must be stated
in the finding of facts which result in a best interest determination.
At that time, a copy of the final proposal and the findings and the
best interest determination should be provided to each of the agencies
consulted. Should any agencies with whom the applicant is required to
consult fail to provide written documentation indicating a completed
consultation within the prescribed time, the department may provide a
summary of its attempts to consult and the results of any consultation
that has certain activities or specific project approvals may be
exempted f rom the consultation process if agreed to by the department
and the agencies with whom consultation is requested.

Section 2-C of this draft addresses the role of planning in minimizing
the loss of habitat as well .

b. Develop siting and design criteria which will minimize wildlife-caused
damages to life and property (in areas where human development
conflicts with fish and wildlife resources).

The ADF&G has developed guidelines regarding the development of
specific resources (e.g. coal). These appear in the guideline section
later in this chapter.

This department, in conjunction with ADNR, developed guidel ines for
subdivision design anq siting. The results of this effort appear in a
ADNR publication entitled "Design of Residential and Recreational
Subdivisions" and represents a systematic approach to site evaluation
and design for use in Alaskan land disposal programs.

c. Identify and provide greenbelts adequate to protect water quality of
anadromous fish waters, major fishing streams and their tributaries.

The ADF&G has considered the protection of these resources by providing
guidelines for buffer zones associated with the development of various
resources and/or settlement activities. These appear later in the
guideline section .of this chapter.

Through careful project design and execution, the spatial and temporal
extent of the impacts of developmental activities can be minimized.
For example. giving attention to the sensitivities of specific fish,
wildlife and habitats, using natural buffers or vegetative screens to
isolate disturbance, and seasonal restrictions on development, can
significantly minimize impact and hasten recovery.
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Objective 2 - Habitat Restoration

When loss of habitat cannot be minimized, it will be necessary to restore or
rehabilitate the habitat that was lost or disturbed to its pre-disturbance
condition (where cost effective).

a. Assess the present and/or potential damage that may occur as a result
of a development project.

The ADF&G has addressed the subject of damage assessment that may be
incurred by development projects in section II 0 of this department's
propos~d mitigation policy later in this chapter.

b. Onsite evaluation and monitoring of land and water developments should
be conducted.

The ADF&G considers these issues to be paramount in providing minimum
protection for public resources, minimizing losses and/or assessing
habitat damages. This is addressed in the section on the consultation
process.

c. Rectification of disruptions to habitat should be implemented through
permit, lease, or project stipulations.

The ADF&G considers rectification as the third priority mitigative
approach and is discussed in section II B 2a of this department's
mitigation policy in this chapter.

Objective 3 - Compensation

When plans that call for major state commitments of land and other natural
resources could result in significant, unavoidable loss of fish and wildlife
resources or use opportunities, it is reasonable that other habitat areas
may be dedicated for compensation of resource loss.

The ADF&G has considered the subject of compensation for habitat and related
resource losses in the section of this chapter dealing with proposed
mitigation policy. Compensation, per se, is discussed in Section II B 2c of
the proposed mitigation policy.
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Proposed State Policy
on

Mitigation of Fish and Wildlife Habitat

I. The Need for Policy

logging, construction, mining, agriculture, settlement and other
developmental activities which use land or water are of great importance to
many Alaskans. When properly pursued, these undertakings can be compatible
with proper management and use of Alaska's valuable fish and wildlife
resources. However, improper practices can lead to significant degradation
of the state's fisheries and wildlife resources and related public use
opportunities by altering or destroying important habitat components.

Development includes a multitude of practices such as road building, bridge
construction, culvert placement, excavation, dredging, clearing, dragging,
dumping, and other activit ies. All these impart existing land and water ,
the very ~a s i s of all fish and wildlife habitat. Each development action
requires space, and thereby alters fish and wildlife habitat and compromises
other types of uses. Development ~ct i v i t i e s , when disruptive to fish or
wildlife resources, may, for example, increase erosion or sedimentation,
divert, obstruct, alter, or pollute water flow, aggravate temperature
extremes, alter and destroy populations of animals and vegetation, reduce
food supplies, restrict movement of fish and wildlife, disturb -or destroy
spawning, nesting and breeding areas, change adjacent or downstream
habitats, change the capacity of a stream or wetland to store and use storm
or flood waters or reduce pUblic access or use opportunities.

Often, such habitat losses are inevitable and little can be done to prevent
or control them, but often they can, in the public interest, be abated or
"mitigated." The overall mitigative goa l of the State of Alaska is to
maintain or establish an ecosysten with the developmental project that is as
nearly desirable as the ecosystem that would have been there in the absence
of that project . The decision levels through which a project is revlewed 
preventing, minimizing, and replacing ecosystems - is outlined and discussed
in this policy.

The magnitude of the impact of development on fish and wildlife habitat is
dependent on the degree to which development is properly planned and on the
conscientious adherence to practices designed to protect fisheries, wildlife
and public use values. Therefore, it is the primary objective of the state
that fish, wildlife and habitat values be prominently considered by
developers and regulatory agencies prior to land and water allocations, or
issuance of regulatory approvals. Consideration should take place during
the planning and implementation associated with land and water development.
This is necessary to avoid or minimize foreseeable or potential adverse
environmental effects before damage takes place, and early enough to
consider all beneficial alternatives. Similarly, it is imperative to
provide for repair, restoration, or rehabilitation of habitat damage after
it occurs, should it occur at all, as well as to maintain the reconstructed
habitat over time.

These concepts--preventing, minimizing, replacing--when molded into a
working definition of mitigation, will contribute to the sustained
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functioning of aquatic and terrestrial systems, and the continued viability
of fish and wildlife resources, while providing for the other needs of
Alaskans. A mitigation policy, therefore, is essential to guide, not ~,
development actions by insuring considerations of alternati ves to 1UT~
the sustained yield management precepts of Alaska law.

II. Statement of Policy

A. Definition

The nature of and extent to which mitigation is carried out is left to
the state's discretion. In considering mitigatory options it is
essential to recognize .t he differing degrees of stress that may be
placed on natural fish and wildlife habitat. Lightly-stressed aquatic
or terrestrial systems adjust to change, and recovery takes place
through natural processes when the stress is removed. In contrast, a
heavily or overstressed natural system cannot restore itself to
original conditions through natural processes alone. In this case, the
system's capacity for maintenance and repair has been impeded, and at
this point, humans must provide assistance for the system to be
restored. These ·di fferences in recovery potentials dictate different
approaches to implementing mitigation measures.

Accordingly, the state, when defining and administering mitigation
measures, agrees with the def1n1t10n of m1t1gat1on 1n the Federal
regulat10ns (40 CFR 1508.20) which implements the National
Environmental Policy Act (42 U.S.C. 4321 et seq.). Mitigation
includes, ~ priority order of implementation:

(1) avoiding the impact altogether by not taking a certain action or
parts of an ac~ion;

(2) minimizing impacts by limlting the degree or magnitude of the
action or its implementation;

(3) rectifying the impact by repairing, rehabilitating, or restoring
the affected environment;

(4) reducing or eliminating the impact over time by preservation and
maintenance operations during the life of the action;

(5) compensating for the impact by replacing or providing substitute
resources or environments.

B. Implementation

The state will implement the five forms of mitigation pursuant to its
statutory authorities to manage and regulate the use of land and waters
under its jurisdiction in the following manner:

-171-



•
•
•
•
•
•
•
••,

•
•
•
•

'.i
•
I

II

I

I

I ~

1. Mitigation to Avo id or Minimize Habitat Damage

a. Avoidance

The state 's primary approach to mi t igat i on is one of preventive
conservation designed to avoid an ever shrinking base of natura l
habitats and costly restoration efforts. It i s founded on
prevent i ng adverse, predictable, and irreversible trends or
changes in natural aquatic or terrestrial systems. The objective
is to ma inta in as much existing natural habitat on state lands as

' possi ble , even if t he relative importance or interrelationships of
li vi ng organisms are not ful ly known . Apart from denying outright
al l ocati ons or the issuance of a permit or lease, this may be
accompl ished by attaching stipulations or conditions to permits or
leases for proposed developments . Specifically various
developmental activities must be i ndivi dual ly tailored to fit the
particular site . Seasonal timing must also be taken int o
consideration in order to maintain individuals or groups of fish
and wi ldlife species that use various habitats in an annual or
seasonal cycle . Mitigation by permit or lease stipulation can be
employed to avoid activities in areas with a high risk of adverse
impact, such as nest sites, winter ranges, or critical habitat.
Development cons istent with the objectives for designated areas
can proceed according to the stipulat ions or conditions. This
fundamental approach provides for beneficia l land and water use
programs in natural systems.

b. Minimization

Minimization differs from avoidance in that i t is acknowledged
that some habitat damage will occur . The state recognizes that
land and water development projects are mandated by public need,
legislative or constitutional prioritization of land use, or by
pervading economic considerat ions. It i s recognized that
industrial, agricultural and resident ial deve lopment in Alaska
will cause some amount of habitat destruction, and that this
damage has been accepted by developers and policy makers as the
price of economic benefit . The second priority mitigative
approach to habitat management is to make that loss less severe,
or to minimize foreseeable disruptions to aquatic and terrestrial
systems. The focus of this approach is to maintain habitat
diversity and the capacity of each system to rest ore itself
naturally from stress or damage, while accommodating other uses of
l and and waters. These other uses may reduce species abundance or
diversi ty to some degree or cause some distu rbance to species '
behavior.

Minimal adverse habitat disruption may be achieved by permit or
lease stipulations which limit development actions when and where
necessary, to the extent needed to max imize conservation of fish
and wildlife values. For example , temporal mitigation measures,
which involve adjusting the timing of project activities to reduce
impacts in areas of high risk, can be used to restrict deve lopment
':0 the seasons when t he impact is least, or to reduce the amount
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of time spent in a sensitive area. Habitat may be stressed
temporarily, but recovery can take place through no-cost natural
processes.

2. Mitigation In Lieu of Habitat Damage

a. Rectification

The third priority mitigative approach is to repair, rehabilitate,
or restore abused aquatic or terrestrial systems. ThlS requlres
either 1) onsite or post-construction evaluations of water and
land developments after the fact of damage, or 2) estimation ,
during the planning stage, of likely environmental damage.
Rectification is less desirable than avoidance or minimization
because, even if restoration is complete, there is a net loss of
fish and wildlife and habitat, resulting from the time lag between
the impact and full replacement. Such time lags may vary from
days to decades. Thus, gains or benefits to be realized from this
form of mitigation are somewhat less than those of full
prevention.

The objective is to restore the same habitats and associateQ
wildlife as those that were lost, or, to restore the habitat to
pre-disturbance .conditions. However, if it is impossible to
restore the habitat by any means -(e. g. flooding by a dam) it makes
little sense to devise and implement factors which cannot
alleviate that situation. The simplistic view of maximizing one
kind of habitat at the expense of another should be avoided. The
state recognizes that there will be situations where no
rehabilitation of the loss incurred is possible.

If proper planning occurred, rectificat10n should only be
necessary when the developer has not complied with the plan,
applicable laws, and permit stipulations. Rectification of
d isruptions to the habitat may be implemented through permit or
lease stipulations and amendments imposed oy a court ordered
penalty. It is likely that the disturbed environment from
completed or partially completed projects can be restored using
the best methods now available. This could result in the recovery
of substantial amounts of project-caused fish and wildlife losses.

b. Preservation and Maintenance Actions

Mitigation should be recognized as a continuing obligation
throughout and during the entire life of the project. The state
recognizes that if mitigation measures are approved but not
instigated and maintained during the life of the project, no
habltat lmprovement wlll be realized. If the promise of
mitigation helped justify the project in the first place, and this
mitigation is not implemented, l 1tigation could ensue. The state
believes that costs of mitigation are all normal costs of any land
or water development and must be borne by the developers and
beneficiaries of the project.
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Habitat preservation and maintenance may be imposed through permit
or lease stipulations or their amendments. For example, drainage
structures installed in fish streams shou ld be required to be
maintained properly, and erosion must be corrected when it occurs.
Revegetated areas which are not successful, for whatever reason,
must be revegetated until they have become establ ished. In these
ways, adverse impacts will be reduced or eliminated over time.

A requirement (or permit or lease stipulation) that developers
continue to mitigate by maintenance operations during the life of
the project will ensure that conservation objectives are met and
litigation is avoided.

c. Compensation

Whenever an allocation of land and water resources will cause a
reduction or loss of values to the pub1 ic ,·-losses in terms of fish
and wildlife populations or habitat, recreation opportunities,
access, and other foregone resource use opportunities--the project
sponsor must create or restore an equivalent part of the 'aquatic
or terrestrial ecosystem to comeensate for the loss. The most
difficult problem encountered w1th th1S approach is determining
what kind of action is appropriate and how much mitigation is
adequate. The problem can be resolved qualitatively, through
negotiation and quantitatively through the establishment of
evaJuat10n procedures.

It is the state's position that compensation should not involve a
simple payment of dollars, but instead should involve replacement
of lost habitat, populations or recreational opportunities.

Compensation by replacing or providing substitute resources or
environments is the least desirable form of mitigation because it
accepts loss of habitat at the outset and and often cannot result
in total reparation for those losses. When it must be
implemented, however, the preferred form of compensation is onsite
mitigation; that is, all damage caused by a project should be
replaced within the development site or project area where damage
occurs. The same functions or types of habitat that are lost
should be directly restored, replaced, or compensated. Only
secondarily should compensation by substitution of other lands,
(trade-off of an unavoidable ecological loss for an ecological
improvement elsewhere) be used. Tradeoffs or conversions only
exchange one kind of environment for another, and the latter may
be desirable or not. There are divergent views and interests
between local and more distant users regarding the value of the
"improvement" or development of the endemic ecosystem.

Any type of compensation will be costly, and the values of lost
~esources cannot be measured solely through economic cost/benefit
ratios or person-day expenditures. This sort of analysis must be
accompanied by evaluations which measure factors other than human
uses of land, watar , and the resources within. The value of the
interdependent biological relationships within an entire ecosystem
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is too often ignored. Since some ecosystems, such as wetlands,
may never be successfully replaced or substituted, it is important
that the land owner, developer, and the various government
agencies work together to salvage such lands to rectify the loss
of the resource values of those areas. The state recognizes,
however, that in some rare cases, the only compensation negotiable
may be prevention of future losses in another or adjacent area.

C. The Role of Planning

Proper mitigation of fish and wildlife habitat losses requires that
land and water use projects be properly designed and planned. This
requires active participation by fish and wildlife experts at the
earliest project conceptualization or design state, before permits or
leases are issued.

Proper area planning, particularly at the management level, will assist
in abating a common cause of fish and wildlife habitat decline
piecemeal habitat losses which are cumulative. Management or area
planning, when it precedes significant land or water use programs, will
allow reduction of the cumulative effects resulting from a variety of
projects.

Prior to permit or lease issuance there should be a realistic
assessment of the specific losses which likely will be incurred. The .
losses should be identified first in terms of lost resources and
secondly in terms of the uses-wnTch may be foregone. This is because
human use and resource productivity do not always correlate. The state
cannot accept analyses which equate low human use f igures to low
estimates of losses. Low human use has no bearing on how much fish, .
wildlife, or their habitat may have been lost; or how much
productivity, biological diversity or critical processes were impaired.
However, the loss of human use should be a factor that will need to be
mitigated.

Losses of fish and wildlife habitat that cannot be mitigated will .
affect the people who use those resources. Wherever the carrying
capacity of the land or water is reduced, harvest of species by
SUbsistence, commercial, and recreational users may have to be reduced.
Recreational opportunities to view resources may also decline. As the
population of the State of Alaska increases, competition for fish and
wildlife resources will surely increase. Decreased abundance of these
resources will mean that some resource users will get less of the
resource than they may have had in the past . As more and more habitat
is damaged or lost, the problem of a growing population base and its
pressure on fish and wildlife, will be aggravated.

The impacts of a proposed project and alternatives to it on all the
natural resources affected, therefore, should be assessed efrlY in the
project planning process. The effects of a fish and wi1d11 e project
on other resources, such as timber, water, human use, or on fish and
wildlife should be assessed. Alternatives, to building structures
e.g., providing minimum stream flows rather than a hatchery to maintain
a population of fish, to achieve the project objective should be
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required and considered first, because they have the least negati ve
impact.

Consideration of all natural resources early ;n the planning process
(plants, animals, ecosystem diversity) should lead to development of
ways to minimize effects on these resources in all phases of project
development. This will reduce the need to later add on the more
costly, conspicuous, and less desirable remedies after the fact of
damage. The specific properties and characteristics of the natural
system which must remain after development should be defined prior to
initial project approval. The developer is then allowed to proceed
with the project under pre-establ ished mitigation measures, which will
guarantee functioning of a natural system and not cause permanent or
costly pUblic harm.

D. Assessment of Damages

The combination of population pressures, diminishing space, energy
needs, and the necessi ty of considering economic variables in most
decisions have culminated in questions regarding the intrinsic values
of human's surroundings. Attempting to place price tags on an area's
worth, whether in terms of its retention as ·a natural system or i n
terms of its value in an altered condition,is inherent ly difficult .

The state of the art in valuation of habitats will lag behind the need
to make resource allocation decisions. The state believes that fish
and wildlife habitat should be preserved unless the expected benefits
of the development is demonstrably "large" relative to loss of fish and
wildlife values. Of course, what is deemed acceptable must be a broad
social decision which necessarily requires assessment of the resource
damage likely to be incurred as a result of .t he development.

In theory, it would seem a simple matter to 'observe the impact of j

construction project, determine if fish or wildlife are killed, and
then assess damage. In practice, it is anything but. Damage may be
incremental, and not identif iable without extensive baseline and post 
project data. Mortality may affect juveniles as well as adults.
Damage to habitat or to populations of juveniles may not impact
resource users or be measurable for several years . However, these
effects will be obvious when the particular cohort should have reached
adulthood. Other damages, such as those affecting migratory species or
the "lower" members of a food chain, may be visible but not able to
have a dollar value placed on them. Less tangible aspects of resource
damage include decreased aesthetic worth and decreased ability to
provide a specific wildlife habitat . Finally, in an environment
possessing many, often only partial ly understood, natural
interrelationships - and impacted by any number of human-related
activities - definitive assessment of precise cause and effect
relat ionships between development impacts and fish or wildlife
mortalities will be difficult and often impossible.

This problem is intensified by the absence of even rudimentary data at
a large number of site-specific locations. It follows that assessment
of damage will, at best, be a combination of assessment of the part ial
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data base available concerning stock levels, seasonal and cyclica l
abundance and location, together with-a scientif ic judgement of the
"most likely" result of environmental damage. Th is is based on a
general understanding of fish and wildlife habitat dependencies and
tolerances.

These types of judgements have put extreme pressure on land and water
managers, and pose unknown risks for fish and wildlife resources. In
such cases, and where the only other alternative is to stand mute and
observe a steady erosion of fish and wildlife values, (uncorrected and
uncompens~ted for) a jUdgement decision is necessary.

The state holds that t~e appropriate standard for measuring damages to
natural resources is the cost which would be r~asonably incurred by the
state to restore or rehabilitate the environment in the affected area
to its pre-existing condition, or as close thereto as is feasible
without grossly disproportionate expenditures .

The question is prompted: "At what point do indirect or cumulative
effects become so remote that mitigation should not be required?" It
is from baseline data that the degree of project impact, and hence the
degree of mitigation required, is measured. 5ecause damage estimates
will be based upon scanty or incomplete knowledge, and will often be
probabil istic in nature, i t is possib le that estimates of -"most likely"
level of damage may, from time to time, vary. It is the Department of
Natural Resource's belief that in such cases of difference, the onus of
proof to explain any lower estimates must lie with the developer . This
position is based upon the recognition that the developer is the
potential beneficiary of both an early start (relative to time required
for adequate en/ironmental inventory) and of any lower damage estimate
that is put forth.

II I. Sunmary

(1) Mitigation is necessary to guide land and water allocations and
resource development in order to preclUde, abate, repair, or indemnify
the adverse effects upon fish, wildlife, their habitat and related uses
resulting from development projects on lands and waters under the
jurisdiction of the State of Alaska.

(2) The state's authority to approve resource allocations and development
plans on state lands as well as the public trust doctrine asserting the
public's right to unimpaired fi~h and wildlife production on public
lands, prQvide the means and the obligation to compel mitigation
measures.

(3) Differences in recovery potentials due to differing degrees of stress
placed upon fish, wildlife, and their habitat dictate that mitigation
measures be selected accordingly.

(4) Mitigation before the fact of damage is the preferred means, with
avoidance of damage or loss as the primary object ive, and minimization
rectification, maintenance, and compensation following in that order.
Each may be implemented through permit or lease stipulations.
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(5) Mitigation measures imposed after the fact of damage or in lieu of
expected damage , may require rectification of damage, maintenance of
corrections over time, or compensation by replacing or SUbstituting
resources or environments.

(6) Rectification, necessary only when the permittee or lessee has not
fulfilled his obligation, may be imposed by stipulation or by court
ordered penalty. Projects may be required to restore environments in
order to recover fish, wildlife, and habitat losses •

(7) Maintenance mitigation actions are ?roj ect related. The state holds
that maintenance mitigation costs are normal development costs to be
borne by the developer and project beneficiaries. This form of
mitigation may be imposed by permit stipulations or later amendment.

(8) Compensation by providing substitute resources or environments is the
least desirable form of mitigation. When imposed it preferably should
be implemented onsite rather than by "improving" an existing ecosystem
elsewhere. Compensatory mitigation will only be implemented by
negotiating a written agreement with the developer.

(9) Mitigation should be considered at the earliest project
c~nceptualization or design stage. All impacts should be assessed
early in the project planning process with first consideration given to
nonstructural alternatives to the project objective.

(10) Fish and wildlife habitat should be preserved unless the public benefit
of the project is demonstrably large. Assessment of damages wi 1 be a
decision based in part on existing data bases and i n par ~ on "most"
likely jUdgements.

(11) The burden of proof to justify lower estimates of damage to fish and
wildlife habitat lie; with the developer.

Following are the guidel i:.es relating to and affecting the land and water
allocation advocated by the ADF&G.
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GUIDEL INES

Introduct ion

Agri cultura l activities, mineral ext ract ion, energy explorat ion and
development, timber harvest, recreation, commercial, residential and other
potential uses of state lands and resources are important to the growth and
well-being of Alaska 's economy . However, without proper planning these
activ ities may significant ly decrease the capacity of lands to produce fish
and wildlife resources. Development activities have the potential for
altering or destroy ing f i sh and wildlife habitat or direct ly disturbing
species du ring critical stages of the life-cycle. Varying degrees, timing
and intensity of activity, siting, design and methods of construct ion and
operation all interact to increase or decrease the effects on wildlife. By
using available knowledge and the best management practices, adverse effects
can be appreciably reduced or avoided. The amount of damage resulting from
a particular habitat disturbance depends on the development activ ity and the
characteristics and vulnerabilities of the specific habitat or species
involved.

Land use or resource development plans should prote~t productive fish and
wildlife core areas and ITlaintain unifying ecological processes. Unifying
processes are the dynamic flows of energy, nutrients and water, as well as
species i nt eract ions and associat ions (e.g. food webs ) which link essentia l
fish and wildlife use areas and the resources dependent upon them. Attempts
to mitigate activities on lands and waters , that do not consider the ir
continuous and highly interrelated nature wi ll fail to protect their
capacity to produce fish and wildlife. The scope of a habitat protection
strategy must extend beyond the boundaries of the core area. For example,
if a waterfowl feeding ground is ident ified within coastal wetlands, simply
not allowing any development or classifying the area as wildlife habitat
while disregarding the importance of the adjacent lands to its cont inued
function will be of l ittle benefit. The unifying natural processes that
transport and regulate the flow of unpolluted water, nutrients and energy
through the feeding grounds must be maintained in the surrounding areas as
well. Maintenance does not necessarily mean that the surrounding lands
cannot be used or developed; howevp.r, it does mean that the manner in which
the land is used or developed shouid be designed or planned to accommodate
natural biological and physical processes .This approach not only provides a
viable habitat protection strategy, but in addition provide; a positive
approach to uses of all kinds by encouraging ut ilization of the best
technological methods and will encourage development of improved technology
and engineering .

The following guidelines are intended to ensure the con tinued maintenance of
unifying natural processes t hat contribute to the abundance and diversi ty of
Alaska 's f ish and wildlife resources . In many instances there may be
several technically adequate alternatives that can be applied to minimize
impacts. These guidelines are not intended to restrict alternatives, but
encourage the use of the best management practices available to achieve the
desired goals. In some instances the exclusion of a certain use may be the
best alte rnative .
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It is recognized that these gu idelines may not be applicable in all
situatiQns. Site speci f ic conditions and management objectives should be
reviewed on an individual basis by professional biologists. However, these
gu idelines are intended t o make development activities more compatible with
existing fish and wildlife resources.

Definition of Terms: The following terms are used throughout th is chapter
and are def1ned as follows:

commercial and industrial: for the purpose of this plan these are all uses
requ1rlng a plan of operation, lease , development plan, miscellaneous
land use permit, contract or Title 11e permit.
-

compensation : involves replacement of -lost habit~t, populations or
recreational opportunities . Whenever a project will cause a reduct ion
or loss of values to the pub1ic--10sses in terms of fish and wildlife
populat ions or habitat, recreation opportunities, access, and other
foregone resource use opportunities--the project sponsor must create or
restore an equivalent part of the aquatic or terrestrial ecosystem to
FQmhensatG for the loss. Refer to Statement of Policy on Mitigation of

1S and arne Hab itat Disruptions. Alaska Department of Fish and Game .
March 1982 .

consultation: includes 1) specific provisions for interagency review in the
development and consideration of alternative project or management
plans 2) ensure that project or management plans address loss
prevention, compensation and/or enhancement of fish and wildlife and
3) identification of factors to be addressed by the state in
determining the best public interest associated with a project or
management plan.

enhancement: means development or improvement of fish and wildlife resource
values for an area beyond that which would occur under natural
conditions.

feasible and erudent: feasible and prudent means consistent with sound
eng1neer1ng practice and not causing environmental, social, or economic
problems that outweigh the pUbl ic benefit to be derived from compliance
with the guideline which is modified by the term "feas ible and
prudent. "

f ish : includes all harves ted fish species except b1ackfish a ~d

sticklebacks.

fish habitat: fish habitat means the waters identified in the ADF&G
Anadromous Fish Stream Atlas and those waters which are known to
support resident freshwater fish species .

~: a general statement of intent, usually not quantifiable nor having a
specified date of completion. Goals identify desired long-range
conct t tons .

guidelines: a definite course of action to be followed by land managers .
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Guidelines range in their level of specificity from simply glvlng the
land manager general guidance on how a decision should be made or what
factors are to be considered, to detailed standards that wil l be
followed when making on-the-ground -decisions.

mitigation: The definition of mitigation promulgated in the federal
regulations (40 CFR 1508.20 ) which effectuate the Nat ional
Env ironmental Policy Act (42 U.S.C. 4321 et seq. ) will be used.
Mitigat ion includes, in priority order of implementation:

1. avoiding the impact altogether by not taking a certain action
or parts of an action;

2. minimizing impacts by limiting the degree or magnitude of the
action or its implementation;

rectifying the impact by repairing, rehabilitating, or
restoring the affected environment;

4. reducing or eliminating the impact over time by preservation
and maintenance operations during the life of the action;

For further information refer to Statement of Policy on Mitigation of
Fish and Game Habitat Disruptions, Alaska Department of Fish and Game.
March 1982.

•
5. compensating for the impact by replacing or providing

substitute resources or environments.

•

•
•

productive habitat: lands which are important in maintaining optimal levels
of local and/or regional fish and/or wildlife populations by
contributing to important life-history and/or life-sustaining
requirements including but not limited to optimal or favorable spring,
summer, fall or winter range; calving grounds, breeding grounds,
nesting areas, staging areas and migration routes.

pUblic access: the right to enter, travel upon or recreate on lands and
waters which have traditionally been used by the pUblic for such
purposes in order to travel to or participate in hunting, fishing or
other forms of recreation.

riparian ecosystems: includes riparian lands and the associated aquatic
habltat.

riparian lands: are composed of plant communities along rivers and streams
and around lakes, ponds, springs or bogs, whose vegetative structure
and function is primarily determined by influences from the adjacent
aquatic system; including a high water table or overbank flooding.
Along rivers and streams, riparian lands are these which are located
within or adjacent to the boundaries of the active floodplain (lOO-year
fl oodp1ain) •

sensitive habitat: a general term describing lands or waters prOViding a
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supporting optimal or favorable fish and/or wildlife habitat which if
altered or disturbed by development activities could cause a
significant decline in fish and/or wildlife populations.

should: the word "should" is used when the plan provides intent but allows
the land manager or permitting agency to use existing procedure to
determine the best methods of achieving the same intent. Where the
word "should" is used, no written finding is required by this plan.

wetlands: lands where saturation with water is the dominant factor
determining the nature of soil development and the types of plant and
animal communities living in the soil and on its surface. The single
feature that most wetlands share is soil or substrate that .is at least
periodically saturated with or covered by water. Generally, these are
land areas which, at least periodically, support predominantly
hydrophytes and ~" which the substrate is predominantly very poorly
drained or undrained hydric soil.

wetlands h*drol09icall* important to fish habitat: wetlands adjacent to
fish abltat WhlC store surface runoff and ground water. The
discharge of water from these wetlands is necessary in maintaining and
stabilizing water levels to maintain productivity of fish habitat
during periods of extremely high (floods) or reduced (winter) flow
rates.

will: the word "will" is used when the guidance in the plan is definitive
on the issue. Not following the plan in these cases will require a~

amenament of the plan.

will, to the extent feas i b1e and prudent: the phrase "wi 11, to the extent
feaslble and prudent ii 1S used when the land manager or permitting
agency's decision must be consistent with sound engineering practice
and not cause environmental, social, or economic costs that outweigh
the public benefit to be derived from compliance with the guideline
which is modified by the term "feasible and prUdent."

A written decision justifying a variation from a guideline modified by
the term "feasible and prudent" will be necessary.
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Agriculture

Agri cul t ural development, incl uding cropland, pastu re la nd and graz ing can
result in the degradat ion of aquatic and terrestria l habitat s . The major
impact s result ing from the convers ion of wildl ife lands t o agr icultural
l ands are l oss and al tera t ion of f i sh and wi ld l ife habitat , wildl i fe
depredation on crops or l ivestock, toxic effects of agricultural chemica ls
on f ish and wildli fe, disease t ransmission between domestic anima ls and
wildl i fe, competit ion for forage and cover on rangeland and access problems
for wi ld l ife users.

The widely held not ion that agriculture benefits wildlife by providing cover
at t he edges of fields and through diversity of habitat does not apply to
most modern agriculture. Large fields reduce habitat diversity and create
barriers to wildlife.

Agricultural practices can cause reductions in water quantity and quality by
alte ring surface runoff patterns, i ncreasi ng erosion, introducing
fertilizers and pesticides into the aquat ic system, and through stream
channelization and draining projects. Sixty-eight percent of the basins in
the United States report water po11~tion caused by agricultural activities .
Cropland is the greatest single contributor to stream sediment , yielding
four times more sediment to public waters than any other erosion source.
This results in a loss of fish habitat and a subsequent reduction in fish
populations .

Fish habitat is affected by widening and shal l owi ng of streambeds, silt
degradation of spawning and inverteb rate food producing areas, and loss of
streams ide and instream cover; resulting in i ncreased water temperatures,
i ncreased velocities and decreased terrestrial food input. Livestock
graz ing affects wildl ife habitat by eliminating forage plants, changing
height and density of vegetat ion, reducing plant vigor, altering plant
communit ies, and changing success ional processes. Crop depredation by
wildlife often results i n the e1iminat;on of wildlife to prevent further
losses. Waterfowl , passerine birds, moose, bears , and small mammals all
depredate crops. When agr icu1tul'e expands into wildl ife hab itat depredation
is common .

Agricultural chemicals affect wildlife in many ways, e.g., acute and chronic
toxicity, lowered reproduction, increased disease, and habitat alteration .

If t he effects of agriculture on fish and wildlife are to be minimized, the
following land use and management gu idelines must be considered in the
location, design, and operation of agricultural and grazing projects. These
guidel ines attempt to plan and regulate the development of agricultural
lands to minimize the loss of fish and wildlife habitat and the loss of
other resource values, and to maintain current levels of fish and wildlife
populations.
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Planning Agricultura l Development
-

Land 9ual i t~ and location. Lands classified for agr icultural use will
contaln a mlnlmum of 50%Class 2 and 3 soi ls as determined by a detailed
USDA, SCS soil survey. In addition, those areas of suitable soils will be
otherwise suitable for crop production, including but not limited to:
slope, aspect, shading by landforms, and microclimate. Class I and II
wetlands will not be considered suitable.

Agricultural classifications will be reviewed by ADNR in consultation with
ADF&G. At a minimum, the following issues will be addressed: • protection of
existing land uses compatible with agriculture; potential depredation of
crops or l ivestock by wildlife, and an economic review~f the value of
wildlife . To the extent feasible and prudent, adequate mea ns will be
provided to minimize the effects of wildl ife hab itat lost through
improvement of wildlife habitat quality in other areas.

To the extent feasible and prudent, lands classified for agriculture will
have road access and be adjacent to existing agricultural areas.

Interim use of agricultural lands. Lands classified for agricultural use
wlll be retalned ln publlC ownership and managed to protect their
agricultural potential. Habitat enhancement and forestry management will be
allowed, but not any form of development which would preclude future
agricultural use.

Size and layout of farms. Farms shou ld be small (40-160 acres ), in order to
maxlmize habltat dlverslty. If larger farms are developed for grain and
livestock production (maximum 640 acres), public greenbelts will be .reserved
within them to keep field sizes small. These greenbelts will be
interconnected to the extent feasible and prudent to increase habitat
availabil ity. For the same reason, woodlots, hearl~uarters sites, and
undeveloped areas will, to the extent feasible and prudent, be located along
greenbelts or buffer strips. Vegetation suitable for wildlife food and
cover should be allowed to grow between fields and along roadsides.

Forested strips will be lef t as windbreaks, connected to greenbelts, in
areas subject to wind erosion.

Facilities serving farming areas will , to the extent feasible and prudent,
be centrally located on soils unsuitable for agriculture along primary roads
and where transportation modes connect.

Conservation ~lans. Conservation plans will be developed and approved by
ADNR ln consu tatlon with ADF&G prior to farm development. The plans will
incorporate soil, water and wildlife conservation practices as developed by
the SCS and ADF&G. Points to be addressed will include, but are not limited
to: retention of wildlife habitat, method of timber salvage, method of
disposal of vegetation material from clearings, width of undisturbed buffer
strips and windbreaks, and identification of woodlots.

Buffers. Along pUblic and navigable waterbodies and waterbodies containing
fish, around wetlands, and for specified fish and wildlife habitats of
endangered or protected species or species sensitive to human disturbance
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buffer of public land wi ll be retained f rom the ordinary high water mark on
each side of the waterbody to cleared land. See Criteria for Protective
Buffer Zones on State Lands ; Riparian land guidelines; wetland guidelines.
Management of lands within buffers will be coordinated with ADF&G, ADEC, and
ADNR, Division of Parks.

Public access throufh agricultural lands. Public access will be preserved
to adJacent public ands and to and along navi gabl e and pUblic waters.
Parcels will, to the extent feasi bl e and prudent, be laid out so that parcel
boundaries fo l low existing trails and roads . Adjacent landowners should be
consulted. A strip of land a minimum of 100 feet in widtn will remain
uncleared and in pUblic ownership, to the extent feasible and prudent, along
trails. Section line easements will not be vacated unless appropriate and
physically useable public access can be relocated, in consultation with
ADNR, Division of Parks, and ADF&G.

The ADF&G should inform hunters that vandalism and trespass often result in
loss of hunting opportun ities on private lands, and result in access
conflicts.

Land Clearing

Timber salvage. Marketable timber, including cordwood, sawtimber and house
logs, wl11 be salvaged from lands to be cleared for agricultural or other
purposes. Any method of assuring salvage which does not preclude
reservation of forested areas for buffers, windbreaks and woodlots may be
used. Development plans for large scale agricultura l projects wil l address
timber inc luding: techn iques, timing and the effect on the regional
forestry industry. Examples of methods to assure salvage include, but are
not limited to:

I 1. Inclusion in the agricultural rights disposal contract.

I
2. Incl us ion in the Farm Conservation Plan by:

a. Agricultural rights holder specifies areas to be reserved i n
the Farm Conservation Plan. Timber on areas to be cleared is
sold to the highest bidder, and the agr icultural rights
holder may match the highest bid.

b. Use of economic incentives: the value of timber on areas to
be cleared will be added to the sale price of the land and
exempted from agricultural loan programs.

c. Sale of t imber rights prior to agricultural rights . In th is
case areas to be reserved will be laid out in advance by the
state. Non-marketable timber and brush will be utilized or
burned to prevent buildups of spruce beetles.

Use of fire. Cooperative agreements as to the use of fire during clearing
will be made among the Division of Agriculture, Division of Forestry,
Matanuska-Susitna Borough, ADF&G, and other affected agencies. These will
be in accord with regional fire management policies.
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Woodlots. Private woodlots will be managed according to the Forest
Resources and Practices Act.

Construction and Use of Facilities

Location on farm. Headquarter sites and other facilities should be located
on the perlmeter of farms and on soils of Class 4 or lower (when present),
to maintain the integrity of lands with soils capable for agriculture.

Storage of hazardous materials. Prior to handling hazardous materials,
plans -and procedures wlll be sUbmitted to AOEC, AONR, and AOF&G for
approval. Storage, transfer, and handling areas for petroleum products or
hazardous substances should be diked or bermed to contain 110%of the
capat lty of the storage facility. Notification of spills will be made
according to federal and state law. It is the policy of the state of Alaska
that there should be no discharge of ha zardous substances lnto or on state
lands or waters. The SCS should inform new owners of agr icultural parcels
of the toxicity of urea and of othe r agricultural chemicals to wiid1ife.

Fencing. Fences will, to the extent feasible and prudent, be designed to
minimize entanglement of moose. Gates should be used wherever fences cross
section lines or other easements in order to preserve practical, physically
useable public access.

Conditions under which fencing is recommended to protect fish and wildlife
or their habitat are discussed under the headings of: Water Use and Quality
- Pollution, and Predator Control.

Liquid and solid waste systems. garbage, and trash. Liquid and solid waste
systems should be deslgned, and garbage and trash should be removed or
disposed of in a-manner approved by AOEC, AONR, and AOF&G.

Emissions. Facilities and equipment should be operated in such a manner as
to avold or minimize air pollution and ice fog. They will meet applicable
federal, state, and local government emission and performance standards.

Cultivation

Croe residues . When consistent with sound agricultural practices, crop
resldues should be left in fields to provide food for wildlife.

Erosion. Cultivation methods requiring little or no plowing are
reconmended.

Chemi ca1 Use

Pesticides and herbicides. Only non-persistent and immobile types of
pestlcldes and herblcldes registered by the Environmental Protection Agency
pursuant to the Federal Insecticide, Fungicide, and Rodenticide Act will be
used. Application of pesticides and herbicides will be in accordance with
applicable regulations of AOEC and the United States EPA. Each chemical to
be used and constraints on its application will be approved by AOEC, and
AON~, in consultation with AOF&G, prior to use. Monitoring for biocide
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I residues should be perfo rmed, and new owners of agr icultural parcels should
be i nformed of the importance of proper use of biocides .

Fertilizers and other chemicals. Appl icat ion rates should conform to
recommendatlons by the SCS for specific crops and soils, and appl ication
shou ld be limited to areas in which crops are being grown. Runoff i s
discussed under Water Use and Quality - Po llution.

Water Use and Quality

Activities in waterways. All development activit ies proposed i n
waterbodles, or actlve f loodplains will be reviewed by ADF&G for Tit le 16
compliance, and by ADEC for 401 certification. All activ ities proposing the
use of explosives in or adjacent to the above areas will be subject to
review and approval by ADF&G.

Instream flow. The removal of irrigation water from lakes, streams, and
subterranean aqu ifers may have a severe impact on both aquat ic and
terrestrial wildlife species. Alaska Statutes 46.15 and 16.05.870 provide
the necessary authority for reservation of water to meintain fish and
wildlife productivity.

To preclude avoidable conflicts, the effects on fish and wildlife of remova
of water for irrigation purposes will be considered by ADNR, after
consultation with ADF&G , during the planning stage of agricultural
disposals . In areas proposed for large-scale agricultural disposals, to the
extent feasible and prudent, baseline hydrological studies will be performed
by DGGS or USGS. Prior to final approval o~ water appropriation permits,
ADNR will, in accordance with AS 46.15.080(b)(3 , determine whether the
proposed appropriation is in the pub l i c interest. The proposed
appropriation may be approved by ADNR if it does not conflict with water use
requirements for fish and wi ldlife or public recreation unless the
commissioner of ADNR makes a f inding that the competing use of water is in
tne best public interest and that no feasible and prudent alternative
exists. Notwithstanding th is finding, a determination of best public
interest and the approval of water appropriations for irrigation will not be
construed as limiting the authority of ADF&G to request an instream flow
reservation sufficient to protect fish and wildlife habitat, migration and
propagat ion.

Pollution, including sediment at ion and erosion . Agricultural and logging
actlvltles wlll be conducted so that runoff water is maintained at the
preexisting quality, volume, and rate of flow. Operators will be informed
of and comply with the Wat er Quality Standards of the state of Alaska as
approved by the Environmental Protection Agency, and with the requirements
of the EPA 's National Pollutant Discharge Elimination System waste discharge
permit program and Alaska's Waste Disposal Standards. Operations should be
closely regulated and monitored by ADF&G, ADEC, and/or EPA as appropriate to
ensure that erosion, sedimentation and toxic runoff including that from
biocides and thermal pollution do not occur.

Activities performed within the buffer zones around waterbodies should be
conducted so as to minimize vegetation removal and surface disturbance. On
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a site-specific basis, revegetation or facilitation of natural revegetation
by scarification will be performed.

Riparian areas should be protected from damage by livestock through the use
of fences, or provision of alternative sources of water, or salt.

Predator Control

The ADF&G favors the use of nonlethal means of predator control. The most
effective of these is removal of attractants including not classifying lands
for agriculture or not ail-owing attractive crop to be grown where it is .
likely that depredation by wildlife will cause significant conflicts.
Fencing designed so as to minimize entanglement of moose and other wildlife
is recommended for lands where a low potential for conf1tct exis~s. The
ADF&G is not responsible for compensating farmers for losses due to
predation. If, contrary to the above recommendation, lands with significant
potential for depredation conflicts . are identified for agriculture, the
following guide1;nes apply:

Depredation of crops. Jhe ADF&G should respond to complaints of crop
depredatlon and educate farmers on ways to avoid depredation. The"ADF&G
will provide technical assistance to farmers considering leasing hunting
rights on their land ~r allowing regulated public hunting.

Depredation of grain fields by waterfowl is not serious now in Alaska, but
is in other areas, and waterfowl distribution has changed in response to
grain production in other areas. Other than not locating major grain
farming projects near large wetlands, and growing crops not subject to
depredation, the following W2asures are helpful (from Preston, 1983): grow
early maturing crops; combine without swaths; leave high stubble; cultivate
only after adjacent fieldS have been harvested; increase hunting pressure.

See: Transportation Guideline
Guideline for Protection of Special Fish and Wildlife Areas - Wetland
Guidelines, Riparian Land Guideline
Criteria for Protective Buffer Zones on State Lands
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Grazing

The ADF&G is opposed to the classification of lands to allow open-range
livestock grazing. Extensive livestock grazing will be at the expense of
big game (as well as other wildlife), as all suitable land is now being
utilized by big ~ame. Unless confined, livestock concentrate in riparian
areas, highly important for fish and wildlife, competing directly with
wildlife for food, cover, or space, and causing erosion through overuse.

Dietary overlaps occur between most big game ungulates and livestock . Even
the best management of ranges for sustained forage production results in
significant changes in vegetation composition. Except for brucellosis
introduced in some areas by imported reindeer, Alaska wildlife has had
little exposure to major livestock pathogens. The potential for severe,
uncontrollable losses of wildlife, particularly Dall sheep, from such
pathogens is high (discussion summarized from Preston 1983). If grazing is
allowed, the following measures could mitigate some of the effects.

Range Management Plans

Range management plans should be designed to maintain or enhance natiye
species of fish, wildlife and vegetation. Management priority shall be
given to wildlife, fisheries and vegetation. The maximum rate of stocking
or percent utilization of a key forage species should be low enough to
provide a margin of safety during years when forage production is below
average. RMP's should identify the amount of vegetation necessary to
provide adequate watershed protection, maintain or enhance plant vigor and
assure soil stability. The carrying capacity of the rangeland, combining
both wildlife and livestock use, should be determined prior to leasing.
ADNR will consult with ADF&G before approving any grazing operation plan.

Range management plans should recognize the values of riparian lands and the
impacts livestock have on riparian lands. Livestock shou1d be kept a
minimum of 400 feet from waterbodies. This can only be accomplished through
fencing. If fencing conflicts with other wildlife values or if fencing is
not economically feasible a grazing lease or permit should not be issued.
Stock driveways should also be located a minimum of 400 feet from
waterbodies.

Suitable lands. The only non-agricultural lands which will be classified to
allow llvestock grazing are those on which native vegetation capable of
supporting livestock is present according to 11 AAC 55.080. The following
lands will not be considered suitable even if capable vegetation occurs:
alpine and sUbalpine areas in or near Dall sheep range, and areas with high
grizzly bear populations, riv , : corridors and tributaries supporting or
contributing to the support of anadromous fish populations and/or moose
populations. Grazing leases should not be issued in areas with high
recreational values.

Before any lands are opened to grazing, an economic feasibility study will
be performed including the consideration of losses of livestock to
predators . See improved pasture below for agricultural lands.
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Vegetation manipulation. On non-agricultural lands, native vegetation will
not be replaced by species more suitable for livestock grazing.

Other uses of grazing lands. Public access to ·l ands leased for grazing wi ll
not be 11mlted, ln order to protect hunting, fishing, trapping and public
recreational opportunities. Attempts by the lessee to l imi t or prohib it
public access or use of state land under lease , should be grounds for
immediate revocation of the grazing lease or permit. No pri vate property
rights shall be given with grazing leases or permits.

Improved pasture. Lands classified for agriculture. with Class 2 or 3 soils
may be leased for development of improved pasture. Agricultural soils used
for pasture should be those of limited extent or otherwise marginal for
production of food crops, located in areas with low potential for predation
problems.

Stockin~ density, domestic species and seasonal limitations. Carrying
capacltles of lands leased for grazlng W1JJ be determlned at'the time of
leasing. Included in this will be sampling of the quality of available
grasses to determine the period of time during w~ich protein levels are high
enough to supply the nutrient requirements of livestock without the latter
competing with moose for browse. Lands will be stocked to ensure
sustainable forage production and minimize disturbance of soils potentially
erodable by wind or water. ADNR will consult with ADF&G during evaluation
of applications for grazing leases or permits, including renewals.

Predation of livestock. L ' ~estock predation, and responses to it, are a
serious concern of ADF&G. As Preston (l983) states, "Large predators and
livestock are incompatible. Legal and/or illegal predator control will
follow livestock losses." The amount of predation is a function of
livestock availability rather than predator density. Predators rapidly
become habituated to taking livestock, so killing of predators is not
effective, short of extirpation.

Predation of livestock in pasturelands (see Agriculture Guidelines).

In the Susitna Planning Area, black bear, grizzly bear, wolf, coyote,
wolverine, lynx, bald eagles, and ravens are expected to cause livestock
losses. It is not sufficient for livestock operators to comply with ADF&G
regulations for salvage of wildlife killed in defense of property; all
measures feasible and prudent will be taken to avoid killing of predators.
As discussed below, ADF&G is opposed to leasing of state l ands for grazing
in areas of potential wildlife conflict. If this is done, or in cases in
which livestock are grazed on agricultural lands, these guidelines will
partially mitigate conflicts (f rom Preston 1983): livestock will not be
allowed to pasture or calve (or lamb) in wooded or brushy areas; livestock
that have died will be located and properly disposed of as rapidly as
possible; grazing will not be allowed in areas with high grizzly
populations; and li ~estock grazing will be allowed only on an absorbed cost
basis. A record of the lessee's proposed management activities for predator
control should be included in grazing operation plans.

Disease transmission. "If Alaskans do not learn from experiences elsewhere,
or they fall to prevent importation of disease, (then ) reduction in numbers
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and/or vigor of some wildl i fe populat ions i s a certa inty" (Preston 1983) .
Precautions to mi nimize the ri sk of infect ion of wil dli fe populat ions
inc lude :

1. Imported animals must be disease-free. The state veter inarian
wil l act ively support implement at ion of disease regulati ons . The
ADF&G and ADEC will enter a cooperative agreement t o ensure thi s,
review grazing permit app lications, and exchange info rma t ion.

2. Survei l lance of wildl ife popu lations for exposure to l ivest ock
pathogens should be continued.

3. Dall sheep (l ike other wi ld sheep) are part icul arly vulnerable to
livestock pa thogens. Grazing wil l be prohib ited i n areas i n and
adjacent to Dall sheep range.

4. Susceptible l ivestock wi l l not be grazed on ranges used by caribOU
herds i nfect ed with brucellosis.

If grazing leases are issued and these in turn prove to be i n conflict with
fish and/or wildl ife values as determined by ADF&G, grazing leases should be
mo~ified or revoked if necessary . As stated in the ADNR, draft ~ 983 ,

Statewide Natural Resources Plan, ADNR shall enter into consultation with
ADF&G for developing range management plans for all grazing lease or permit
applications. This should i nclude any lease or permit renewals. Leases or
permits should be terminated due t o non-use.

See: Transporta tion Guidelines
Guidelines for Protec t ion of Special Fish and Wildli fe Areas - Wetla nd
Guideltnes, Riparian Land Gu idel ines
Criter ia for Protect i ve"Buf fe r Zones on State Land
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Settlement Gui deli nes

Fi sh and wildlife are important t o the li festyl e and economy of Al aska.
Consequentl y it i s essent ia l t hat sett lements be desi gned to mini mize
adverse impact s on l ocal plant and anima l popu lations and not i nterfere wi t h
existing publ ic use of f ish and wi ld l i fe. For al l l and disposa l programs ,
fi sh and wi ldlife habitat requirements shou ld be i nf l uenti al i n t he si ti ng
and design of the disposal. Planners must recognize that locat ion, desi gn
and occupant density wi l l affect f ish and wildlife populat ions and the
quality of life of local resi dent s . Siting and design should facili t at e
wi ld li fe movement through and around the sett lement, avoid human/wil dli fe
int eracti ons that may lead to conflicts, avoid confl i cts between pUb l ic
users and private landowners, and avoid environmental impacts t hat adversely
al ter habitat to the detriment of fish and wildlife . Designers need to
unde rstand both general principles and gu idel ines regarding f ish and
wildli fe habitat protection as well as specific concerns associated with the
site under consideration. Identification of site speci fic f ish and wi ldlife
concerns requires the assistance of biologists and naturalists familiar with
the site . It i s recommended that the Hab itat Division of the Alaska
Department of Fish and Game be consulted for assistance in identifying th~

val ues of specific sites for fish and wildlife . The Criteria for Protect ive
Buffer Zones on State Lands shou ld also be used as a guide when planning
development. -

After initial site selection t he two most import ant criteria to be included
in the planning process for settlements are allowing for pUblic open space
and determination of an optimal density of inhabitants. In addit ion to
planning for the present , a good design wi l l consider the need for fut ure
growth and expansion of a commun ity. Planning for the fut ure without
needlessly sacrificing exis t ing values requi res both foresi ght and
hindsi ght. Past disposals should be evaluated to determine how open space
and densi ty have altered the charac teristics of the s ite . No project
feas ib i l ity designs should be accepted wit hout adequate publ ic·open space
for t he speci f ic area under conside rat ion. -

If the hi st ori cal l evel s of product iv ity of f is h and wil dl ife popu lat ions
an~ t he car ryi ng capaci ty of their natura l habitat i s to be ma intained and
i f t he state is to provide for opti mum commercia l, subsistence, and --
recreat ional use of f is h and wildl i fe resources, (FY 83 statewide Natur 1
Resources Plan) the foll owi ng gu ide lines should be incorporated i nt o the
state 's la nd disposa l program.

Open Space Design

PUbl icly owned open space must be inc luded in and around al l set t lement s
including sUbdiv isions, remote pa rcels and homesteads. The amount of open
space and optimal densities of residents should be evaluated collectively .
Open space should be adjusted to meet the needs of a particular population,
species or habitat in order to best maintain existing or historical levels
of use. In determining the amoun t of open space and optimal number of
res idents, the following concerns should be evaluated:

1. The specific habitat requirements of and existing populations of
f i sh and wildlife in the area.
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2. The amount and diversity of available habitats and the presence of
any unique or scarce habitats.

3. The status of the species occupying those habitats, especia lly the
presence of any rare, threatened, endangered or sensitive species
and the tolerance of these species to disturbance caused by human
activities.

4. The identification of limiting habitats which can control
population size and productivity such as moose winter range,
calving grounds, caribou migration routes, ~aterfowl and raptor
nesting areas.

Existing hunting, fishing, trapping and other recreational and
subsistence use, including previous settlement in the area and the
demand for fish and game and firewood.

6. The available water supply with consideration for previous
appropriations in the watershed.

Open space may be designated as corridors (migration, recreation, wildlife
etc.), greenbelts, trails, ~ommon areas, buffer strips, pUblic use areas
etc. Open spaces must be incorporated into site design according to the
aforementioned considerations and the following guidelines:

1. Provide for interconnecting wildlife/recreation corridors through
the settlement. Consider juxtaposition of habitats, adjacent land
use and access to adjacent lands and design open space system to
link habitats, connect the open space system with undeveloped
areas adjacent to the site and provide ample access. Provide as
many corridors as possible ~hrough the site. Corridors should
approximate a dendritic pattern with primary, secondary and
tertiary pathways. Primary corridors should be of sufficient
width (minimum 1,000 feet) to provide for freedom of movement by
large mammals a~d minimize disturbance to landowners from
recreationists. Corridors (through settlements) should allow for
unrestricted movements of big game animals along historical.
Secondary and tertiary corridors should be a minimum of 200 feet
and 100 feet wide, respectively.

Traditional pUblic access routes should not be transferred to
private ownership and access corridors should be wide enough to
prevent conflicts between public users and private landowners.

If existing or historical populat ions of fish and wildlife are
high relative to other sites within the study area, then the
number of disposals in the area (i.e. densities) should be kept to
a minimum and open space should be maximized.

4. If highly sensitive, limiting or unique habitats exist, then
disposals should be confined to the periphery of these areas with
an ample buffer strip of sufficient distance (as determined in
consultat ion with AOF& G) to negate detrimental effects on the
specie(s) in question from human activity. Buffer strips should
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be measured f rom the edge of the habitat (see Guidelines for
Pro~ection of Speci al Fish and Wildlife Areas and Criteria for
Protect ive Buffer Zones on State Lands ). Open space corridors
should provide unrestricted wildlife access to and from these
areas.

5. A sufficient water supply should be present that even in dry years
will accommodate the potential human population in a settlement
without depleting the instream-flow needs of fish and wildlife or
the needs of downstream human users (see Instream Flow Gu idelines
Appendix E).

6. Public lands within the lOa-year floodplain should remain in
public ownership except where a regulatory floodway and regulatory
flood fringe have been identified through detailed hydrologic
studies. When such studies have been done, disposa ls of public
lands within t he flood fringe may occur if outside of the 200 foot
buffer zone. Disposals within the flood fringe shou ld be for low
density development , for example, private recreational residences,
rather than urban density subdivisions. In drainages where the
lOa-year floodplain has not been identified, the best available
information will be used to determine a flood hazard zone to
remain in public ownership (see Guidelines for Protection of
Special Fish and Wildli fe Areas - Riparian Lands and Criteria for
Protective Buffer Zones on State Lands ).

7. Within and adjacent to lands designated for settlement, retain
lands in the open space system not suitable for development
because of topography, landform or potential natural hazard.
These incl ude floodplains, steep slopes (greater than 15%),
avalanche zones~ wetlands and geologically unstable sites.

8. Wetlands and riparian ecosystems around waterbodies should be
included in a pUblicly owned protective buffer zones (see
Guideline for Protection of Special Fish and Wildlife Areas 
Wetlands and Riparlan Lands and Criteria for Prot ect i ve Buffer
Zones on State Lands). No disposal or staking of land should
occur within this zone.

9. All lakes and ponds bordering settlement lands should be
surrounded by a pUblicly owned protective buffer zone of not less
than 200 feet (see Criteria for Protective Buffer Zones on State
Lands) . For remote parcels and homesteads no parcel or parcels
may enclose more than 50%of a waterbody over 20 acres in surface
area and all parcels must leave a minimum 200 foot pUblicly owned

The f loodway i s the unobstructed port ion of floodplain which can convey a IOO-year flood and
keep i t within a speci fi ed height and ·ve l ocl t y . The floodway carr ies the fast-mov i ng and
deep water of the flood. The f lood fr inge I s that part of the IOO-year f l oodpl ai n outs i de of
the limits of the f loodway. The flood fringe carr ies t ho more shallow and more s lowly
moving flood waters.
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buffer zone between t he property line and the ordinary high water
mark of any water body greater t han 20 acres (See - Guide lines for
Protection of Special Fish and Wildlife Areas - Wetlands and
Riparian lands). Subdivisions and lands open to staking or
aliquot parts should be confined to that portion of a waterbody
where the least impacts to wildlife or recreationists will occur,
as determined by consultation with ADF&G. For subdivid ion
disposals no more than 50 percent of the area surrounding any lake
or pond inland of the buffer zone and within 1,500 feet of the
ordinary high water mark should be transferred to private
ownership. Lots should be situated .on only one side of the lake
or clustered at points around the lake.

Mineral closing orders for all "leasab1e" and "locatable" minerals
should be implemented by the ADNR for all open space and buffer
zone lands.

I

An area of sufficient size to meet present and future demands for
personal-use forestry (fue1wood, house1ogs ) should be designated. This may
be incorporated into an open space system but should not be included within
a 200 foot riparian buffer zone or within 200 feet of any other area
protected by a vegetated buffer zone. The area shou1~ be accessible to all
members of the community.

The Alaska Department of Natural Resources should provide technical
assistance to owners and users of private and public forest lands to help
meet local demands for fuelwood and house10gs (see Forestry Guidelines ).

Within valuable fish and wildlife production or use areas, unless otherwise
approved by ADF&G, for remote parcels, homesteads and remote cabin permits,
whether staked, or disposed in al iquot parts, entries should be limited to a
maximum of two contiguous sections per township with no township bordered on
more than two sides by another township containing disposals. For each 160
acre quarter section allocated to disposal, a minimum of 40 acres should
remain in public ownership as part of an open space design. This may be in
the form of one large contiguous tract, several smaller tracts of a minimum
of five acres or a corridor. However , all tracts or corridors ,oust be
connected to the nearest tract of public land by a public tracted trail, a
minimum of 300 feet wide. In addition all homesteads must be separated from
neighboring nomesteads by a public corridor a minimum of 300 feet wide.

Deed restrictions on future sUbdividing of parcels into smaller lots should
be included in the sale condition for all categories of disposals. Deed
restrictions are necessary to protect f}sh and wildlife populations from
unplanned community expansion and maintain the lifestyle for which a
disposal is intended (i.e. remote, recreational, low density subdivision ).

Right-of-ways over 60 feet wide to remote parcels or homesteads shJu1d be
limited to existing methods of transportation at the time of the initial
land disposal. No road construction should be allowed until conducting a
review. Approval of both the road location and design will be done in
consultation with affected agencies and interests including ADF&G.
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Through consultation with the ADF&G, support facilities for settlement, i.e.
generation and transmission structures, or cables, sewage and water lines,
garbage dumps, community buildings and transportation systems should be
located to minimize adverse impacts with wildlife. In designing a
sUbdivision, an area of sufficient size to accommodate these future
community needs should be reserved in open space. This should be in
addition to and not interfere with the open space reserved for wildlife
habitat protection, public access and personal-use forestry.

Additional guidelines applicable to settlement are found in the following
sections: Guidelines for Protection of Special Fish and Wildl ife Areas,
Transportation Guidelines.
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Forestry Guidelines

If state forests are to be managed for multiple-use, then along with the
production of commercial and personal-use wood products the objectives of
fish and wildlife management and public recreation must be met . When
deciding the best use of state forest lands, and planning the t iming and
nature of silviculture operations the effects of such decisions on fish,
wi ldlife, soil, water, and associated recreational activit ie s must be given
due consideration . Forest management must be aware of and responsi ve to
ecological relationships in terrestrial and aquatic environments. Wildl ife
rp.s~ond t o the structure , topographic orientat ion and distribution or .
arrangement of forest sites; fish respond to any change in the aquatic
system. Timb~r harvesting activit ies alter the structure and distribution
of wildlife habitat and depending on topography and type of cut, may
increase soil erosion and surface runoff, adversely affecting several water
quality and instream flow parameters including temperature, sediment load,
nutrients, flow rates and streambed and streambank stability .

By manipulating several variables, impacts to fish and wildlife populations
can be avoided or mitigated, and/or habitat enhanced. Among these are I)
Scheduling and timing of silviculture operations, 2) design and placement of
roads, 3) method of harvest and length of rotation period between harvests,
and 4) size and location of the logging operation relative to both
topography and adjacent land type and/or land uses, and 5) methods of forest
regeneration.

The following guidelines are intended to supplement the Alaska Forest
Resources and Practices Regulations (1981) and reduce the potential adverse
effects of forestry practices on fish and wildlife populations.

Management plans. On all lands classified or designated for forestry as a
prlmary or secondary use, ten-year management plans should be prepared as d

cooperative effort between the ADNR-Division of Land and Water Management,
ADNR-Division of Parks, ADNR-Div is ion of Forestry, Alaska Department of Fish
and Game, the Matanus ka-Susitna Borough, or any other agency with management
i nterest in the area. These plans should address act ions under
consideration during the ten-year period and determine long-range objectives
with sustained yield t imber harvest and protect ion or enhancement of
wildlife habitat as the two main goa ls .

An interdisciplinary team (lOT ) of professional resource specialists i.e .
forester, si lviculturist, fisheries biologist, wildlife biologist, soils
scientist, hydrologist, engineer , etc. representing ADF&G, ADEe, and ADNR
should review proposed t imber sales to make recommendations on protecting or
enhancing habitat values during harvesting and all related operations. The
lOT should address site-specific problems and stipulations should be
incorporated into each sales contract. Timber harvests should be monitored
by the lOT to facilitate compliance with the stipulations, adjust any
i nappropri ate requi rements, help with unforeseen prob1ems, and document the
effectiveness of specific forest management practices.

Management guidelines should be prepared that address road construction,
site preparation, harvest method, log storage and transport, size, shape and
arrange~ent of cut area(s), special habitat feat~res and wildlife
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conslderations, slash disposal and reforestation. Where forestry and fish
and wi ldlife are both designated as the primary uses, all timber harvest
operations and related activities must accommodate the needs of fish and
wildlife as determined by ADF&G. Each proposed timber sale should identify
fish and wildlife management objectives and concerns and contain
stipulati ons to meet the objective and accommodate the concerns.

Habitat protection . In order t o reduce erosion, reduce surface runoff,
protect recreational values and protect fish and wildlife values, no
commercial forestry operation should occur within 400 feet of the ordinary
high water mark of any lake. river or creek without an approved streamside
ma nagement plan (SMP). The SMP should describe i n detail al l aspects of the
proposed t imber harvesting operation and must be approved in advance by the
ADF&G . Timber harvesting within the management zone should only be allowed
if shade. bank stability. cover. and habitat can be maintained. Disturbance
to vegetat ion and to soils within the zone should be kept to an absolute
minimum. No roads should be constructed within this 400 foot buffer zone
except fo r stream crossings which must be approved in advance by ADF&G (see
Transportation Guidelines and Guidel ines for Protection of Special Fish and
Wildlife Areas - Riparian Lands).

Commercia l timber harvest will not be permitted within 400 feet of Class I
and Class I I wetlands and within 200 feet of Class III wetlands (see
Gu idelines for Protect ion of Special Fish and Wildlife Areas - Wetlands ).

In areas of highly sensitive habitat or i n any habitat necessary to
threatened . endangered. or sensit ive species, no harvests are allowed which
are l ikely to have negative impact on t he on the habitat or the species .
Determination of sensitive areas. and design and approval of harvest
techniques 'in these areas shall be conducted jointly by ADNR and ADF&G. No
timber harvesting will occur within one mile of peregrine falcon nesting
cliffs or within! mile of active or historic bald or golden eagle nesting
areas or within: mile of currently or historically occupied nesting areas
of trumpeter swans. (see Guidelines for Protection of Special Fish and
Wildlife Areas - Endangered and Protect d Species).

Timber operat ions should be confined to a single drainage at a time.
Adjacent drainages should not be l ogged simu ltaneous ly.

No timber cuts should occur with in 1/2 mile of alpine tree line except with
approval and design consultation of ADF&G.

In order to minimize erosion in clearcut areas. seeding or planting with
native species adapted to disturbed sites should take place at the earliest
date following the harvest operation that will ensure the best chances of
growth and survival of the planted or seeded species and minimize erosion.
Timber cutting on commercial forest lands should not occur on any slopes
which cannot be adequately revegetated within a reasonable time period to
prevent soil damage. Reforestation plans should be approved by the State
Forester prior to harvesting and should be implemented as soon as possible
after cutting. Where artificial replanting is unfeasible. harvesting
methods should facilitate natura l regeneration of the stand.
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LO~~in9 roads . Location and design of logging roads should be approved by
AD G.

1. Roads should be located in the periphery of important habitat and
be minimized in areas with big game populations .

2. To ensure the usability of meadows, c1earcuts and other forage
areas for big game a minimum 200 foot buffer zone of natural
vegetation should be left between all roads and any opeEings.

3. C~ts and fills along roads should not block travel routes for
wildlife.

4. - Roadside vegetation; which provides hiding cover should be
maintained wherever possible .

5. To increase cover value for big game avoid locating straight
stretches of road of more than i mile in forested areas (see
Transportation Guidelines).

Habitat enhancement. In areas designated by ADF&G for primary consideration
for moose habltat enhancement the following criteria should apply.

1. The area should be a minimum of 2,400 acres.

2. Fifty-percent should be c1earcut .

3. Adequate escape cover (vegetation) should be available within 300
feet of any point within a c1earcut. Adequate escape cover should
be trees greater than 30 feet tall a minimum canopy closure of 70
percent and a minimum of 20 acres.

4. Slash should be windowed, piled or disposed (ir.c1uding burned) so
that it does not create an impediment to wildlife movement.

In areas of overmature birch or aspen stands, c1earcuts up to 15 acres are
encouraged as long as adequate escape cover (vegetation) is available within
300 feet of any point within a c1earcut. This does not apply to those areas
within protective buffer zones unless approved by the ADF&G (see Criteria
for Protective Buffer Zones and State Lands and Guidelines for Protection of
Special Fish and Wildlife Areas). C1earcuts generally will not be allowed
in floodplains or riparian lands.

See: Settlement Guidelines (Personal Use Forestry)
Transportation Guidelines (Roads)
Guidelines for Protection of Special Fish and Wildlife Areas (Riparian
Lands)
Guideline for Protection of Special Fish and Wildlife Areas (Wetlands)
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Oil and Gas Guidelines

To minimize environmental disturbances from primary and secondary oil and
gas development activities the following guidelines for mitigating impacts
should be adopted and implement ed. With consideration for the needs of fish
and wildlife in the siting and design of fac i1it i~s and scheduling of
activities the impacts to fish and wildlife populations can be lessened.
The following guidelines are consistent with ADF&G Guid~lines for the Upper
Cook Inlet Oil and Gas Lease Sale No. 40.

General Mitigating Measures for Resource Protection

Comprehensive planning at the project conception stage can aid considerao1y
in ensuring that facilities are sited and des igned, and activities
scheduled, to lessen the impacts on fish and wildlife populat ions. This
approach is also beneficial to developers by reducing or eliminating delays
in the permitting process, and minimizing the cost of environmental
protection.

Unitization proposals that include tracts, or portions of tracts, within a
sale area must include a surface management r1an that provides for the
maintenance of fish and wildlife resources and habitats. Surface management
plans m~st be developed with the cooperation of the Department of Natural
Resources, Division of Land ?~ d Water Management, the Department of Fish and
Game, and the Department of envi ronment al Conservation, prl0r to submission
of plans to the Commissioner of Natural Resources.

Habitat alteration is frequently one of the most important factors
contributing to displacement and/or declines in fish and wildlife
populations. Fish and wildlife can also be impacted significantly by noise
and disturbance associated with oil and gas development activities.
Maintaining the integrity of productive or sensitive habitats, such as fish
spawning areas, moose wintering grounds, and key wetlands, is especially
important ·t o the continued survival of local populations.

Deve10¥ment activities. Habitat alterations and disturbance of fish and
wl1dll e populatlons should be avoided to the maximum extent possible,
particularly during tbe exploratory phase when it is not known whether
commercial reserves of hydrocarbons will be discovered . If it is absolutely
necessary to site facilities in productive or sensitive fish and wildlife
habitats, or along migration routes to and from these areas, development
activities should be controlled strictly to minimize the environmental
impacts of the proposed activity.

1. Exploration activities will be restricted to the period November 1
to March 31 and shall be supported only by ice roads, winter
trails, exiting road systems and air service. The Director,
Division of Minerals and Energy Management, may allow exploratory
operations outside of this time period if the Division of Land and
Water Management and the Department of Fish and Game determine
that such operations will not damage soils or the vegetative mat,
or significantly disturb fish and wildlife populations.
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2. Explora t ion facil ities, with the exception of drill pads , will be
temporary and will notpe constructed of gravel . Reuse of
existing abandoned gravel structures may be permitted on a
case-by-case basis by the Director, Division of Minerals and
Energy Management, after consultation with the Department of Fish
and Game. Approval for reuse of abandoned structures will depend
on the extent and method of restoration needed to rehabilitate
surface disturbance.

3. All lease activities will be conducted, and structures will be
designed and sited, to maiQtain natural water flow and drainage
patterns, and to allow free movement and safe passage of fish and
large game species . _

4. Plans of operations and unit agreements will be reviewed to ensure
that the minimum number of facilities required to safely and
efficiently develop the field are not exceeded, and that all
facil ities are consolidated to the maximum extent feas ible.

5. The Director, Division of Minerals and Energy Management, will
require that lease facilities be sited away from sensitive fish
and wildlife habitats, where feasible and prudent, as identified
by the Department of Fish and Game.

Vehicular traffic across wetlands (For definition see - Guidelines for
Protect ion of Special Fish and Wildl ife Areas - wetlands ) and other
~ensitive habitats can cause severe damage to vegetation, lead to permafrost
degradation, and dis turb wildlife populations during critical life stages~

The use of ground contact vehic les for off-road travel must be limited to
those areas where an average snow depth of 12 inches is maintained.
Exceptions to these requirements may be granted on a case-by-case basis by
the Director of the Div ision of Land and Water Management or his designee in
consultation with the Alaska Department of Fish and Game.

Seismic exploration can cause long-term alterations of habitat, result in
disturbance to wildlife through no ise and activity, and create unwanted
access into sens itive fish and wildlife habitats.

Clearing of forested areas, th rough bulldozing or other means, for the sole
purpose of seismic exploration will be strongly discouraged and may be
prohibited. Clearing of forests will be permitted only if existing data
available to the applicant from previous seismic lines can not meet the
needs of the applicant, and if it is demonstrated to the satisfaction of the
Director, Division of Minerals and Ene rgy Management, after consultation
with the Department of Fish and Game, that this technique is an acceptable
environmental alternative. If so, the use of hydroaxes and the treatment of
soils to encourage regrowth by willow and other woody plants may be required
for cleared areas .

Gravel mining. Gravel min ing can result in numerous adverse impacts on fish
and wl1dllfe popu lations. Although the use of upland sources can result in
habitat loss through surface disturbance and interference with natural
drainage patterns, upland sites are generally preferabl e over mining within
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active floodplains and wetlandS. Gravel remova l from r i vers and st reams can
disrupt fl ow patterns l eadi ng to channel divers ions, i ncreased sed i m~n tat ion

of waterbodies, f ish blockages 'and ent rapment, an increased potent ia l for
aufeis, and other channel alterat ions that generally reduce habitat quality.
The appropriation of large quantit ies of gravel needed for development and
product ion from act ive floodpla ins significantly increases the probabili ty
of adversely changing the hab itat characteristics of streams.

The following standards should be instituted in order to minimize the
environmental impacts of gravel mining operat ions:

a. In meeting grave l needs for al l phases of oi l and gas development ,
reuse of grave l from nearby abandoned dr i ll pads, roads, or
airstrips wi l l be th~ f irst sources explo ited , unless i t i s
demonst rated to t he sat isfact ion of t he Di rector, Di vis ion of
Minerals and Energy Management, afte r consultation wi th the
Department of Fish and Game and the Alaska Oil and Gas
Conservat ion Commission, t hat reuse of such sources i s not
feasible or prudent.

b. Gravel mining sites for exploration activ it ies will not be allowed
with in the act ive floodplains of watercourses, as defined in
Gravel Removal Guidel ines Manua l for Arct ic and Subarct ic
Floodplalns (Onlted States F1Sh and Wl Idllfe Servlce. Woodward
Clyde Consultants, 1980 ), unless it i s demonstrated to the
Di rector, Div is ion of Land and Wat er Management , after
consulta t ion wi t h t he Department of Fish and Game, t hat a
floodp la in source i s t he prefe rred environmenta l alternat ive. If
gravel mi ni ng within an act i ve floodpla in i s deemed necessary , t he
site must be approved by the Depa rtment of Fish and Game pursuant
to AS 16.05.870 prior to any gravel removal. Mining site
development with in act ive floodplains must fol low t he procedures
outlined in the above referenced repor t .

c. During development and p~oduction, gravel mining within active
floodpla ins will be prohibited. Upland mining sites will be
restricted to the minimum number necessary to effic iently develop
the f i el d with minimal environmental damage. Where feasible and
desi rable, upland gravel si tes will ~e designed and constructed t o
funct ion as reservoirs fo r winter water supplies.

Aquatic habitat protection. Hydrocarbons can be to xic t o aquat ic
veget ati on, flSh, mamma l s. and bi rds and can cause the direct mortali ty of
organisms or res ul t i n adverse phys io logical and behavi oral responses.

The -followi ng protect ive measures should be instituted to prevent
hydrocarbon contamination of waterbodies and facilitate cleanup of spilled
products in aquatic environments:

1. Stationary fuel storage facilities and most vehicle refuel ing will
be prohibi ted within. active floodplains. Except ions may be
al lowed during the Title 16 permitting process for the refuel ing
of s low moving construction equipment within active floodpla ins,
upon approval by the Department of Fish and Game.
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2. Onsho re pipe l ines wi l l be locat ed on the upslope side of roadways
and construct i on pads ."

Construction act ivit ies and sit ing of faci l ities i n close proximi ty to
rivers and lakes can lead to shorel ine erosion and sedimentation of
waterbodies, widespread pollutant transport, loss of public access t o state
waters and shorelines, and loss or alteration of riparian habitats important
to birds and mammals. Riparian habitats in the Susitna Basin are
particularly important moose wintering range, and displacement of moose from
these areas could result in increased mortalities and eventual ly lead to
declines in local populat ions.

The mi t igating measures listed below should be adopted j n order t o min imize
the impacts of i ndust ri al development on aquatic and r iparian habitats :

1. Al l fac il ities, with the exception of approved road and pipe line
crossing al igned perpendicular to watercourses, wil l be prohibited
within I mile of all f ishbearing st reams and lakes, un less
otherwise approved by ADF&G.

2. Operati~n of equipment within riparian habitats will be
prohibited, un less approved by the Department of Fish and Game.

3. Alteration of the banks of watercourses will be prohibited except
i n a manner approved by the Department of Fish and Game.

The detonation of high explosives can cause direct mortality of fish and
result in abnorma l behaviora l responses among fi sh and marine mammals .

The fol lowing measures should be inst ituted to avoid the detrimental impact s
of explosi ves on f ish and marine mammals :

1. Seismic activities that utilize high explosives in marine waters
will be prohibited.

2. Onshore detonation of high explosives will be prohibited within
the minimum acceptable offsets of fish-bearing waters.

No person should discharge explos ives within the distance from an anadromous
fish stream specified in the following table for each charge weight and
substrate type.

Relationship between explosive charge weight i n var ious substrates and
dis tance from a waterbody which wil l produce up to 2 psi hydrost at i c
overpressure on t he swi m bladder of anadromous f i sh.

The required distances for charge weights not set forth i n the tab le should
be computed by linear interpolation between the charge weights bracketing
the desired charge. For charge we ights greater than 1,000 pounds, the
required distance may be determined by linear extrapolation. The
relationship set forth in this section applies to single shots of a given
weight of explosive or single shots in multiple charges if each shot is
separated by eight mi11i~econds or longer.
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TABLE 54. Relationship Between Explosive Charge Weight
in Various Substrates and Distance from a Waterbody

Explosive Char~e Weight in Pounds
Unf rozen Substrate 1 2 5 10 5 100 500 1,000

Rock 60 90 140 200 320 630 1,420 2,000
Stiff Clay, Gravel 50 70 110 160 250 510 1,130 1,600
Clayey Silt, Dense Sand 40 60 100 140 220 430 970 1,370
Medium to Dense Sand 40 60 90 120 190 390 870 1,230
Medium Or9anic Clay 30 40 60 80 130 250 550 780
Soft Organic Clay 20 30 50 70 120 230 520 740

Explosive Char~e weitht in Pounds
Frozen Substrate 1 2 5 10 5 00 500 1,000

Aeolian Sand 60 90 130 190 300 600 1,340 1,890
Silt, Gravel 60 90 130 190 300 · 600 1,340 1,890
Silt, Organic 60 80 130 180 290 580 1,300 1,840
Alluvial Clay 60 80 130 180 290 580 1,300 1,840
Ice-4 Co 50 70 120 170 260 530 1,180 1,670

Refuge disposal. Refuse disposa l sites can alter important wi ldl i fe hab itat
and pollute ground water and adjacent waterbodies. Solid waste al so serves
t o attract predators (e. g. bears' and foxes ) to industrial sites. Nuisance
animals can threaten human safety and often have to be destroyed.

Al l garbage and refu se, particularly human food, will be thoroughly
incinerated and disposed of at an approved upland site. No new sol i d fi ll
disposal sites wil l be app roved during t he exploratory phase.

PUblic access. Sportsmen, subsistence users , and recreationists may ut ilize
lands wlthln or near the proposed sale area. Restricting public access and
the discharge of firearms will preclude use of the sale area for harvesting
and other traditi ona 1 uses. .

Current resource users should. be guaranteed conti nued pUb l ic access t o lands
and resources wi thin t he proposed sale area through implementation of the
fo11 owi ng measu res : .

1. No restriction of public access to, or use of , the area will be
permitted as a consequence of oil and gas act tvtt i es, except for
small limited areas in the immediate vicinity of drill sites,
buildi ngs, other related structures.
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2. Surface use wi l l be restri ct ed, as necessary, t o prevent
unreasonable conf l icts with local subsistence harvests.

Environmental training. Many workers associated will oil and gas
exploration and development will not be aware of the environmental and
social considerations essentia l to proper development of the sale area.

Lessees shall incl ude i n any explo ration and/or development plans a proposed
environmental tra ining program for al l personnel involved in explora t ion or
development activ ities (including personnel of the lessees ' contractors or
sUbcont ract ors ) for review and approval by the Director, Division of
Minerals and Energy Management. The program shall be designed to inform
each person worki ng on the project of specific types of envi ronmental,
social, and cultural concerns that relate to the individual's job. The
program shall be formulated and implemented by qualified instructors
experienced in each pertinent f i el d of study , and shall employ effective
methods to ensure that personnel understand and use techniques necessary to
preserve archaeological, geological, and biological resources. The program
shall also be designed to increase the sensitiv ity and understanding of
personnel to community values, customs, and lifestyles in areas in which
these personnel will be operating .

Lessees shal l also submit review and approval a continuing technical
environmental br iefing program for superviso ry an~manageria1 personnel of
t he lessee and its agents, contractors, and subcontractors.

Mi t igat i ng Measures for Species and Hab itats Requiring Additional Protect ion

Refuges and Critical Hab itat Areas. The management of state game refuges
and crit1cal hab1tat areas 1S the responsibility of the Department of Fish
and Game under AS· 16.2D.010- .080 and AS 16.20.220-.270, respectively .
Development operations with in the Refuges and Critical -Habitat Areas will be
required to comply with the terms and conditions previously outlined under
both General Mitigating Measures and Protection of Fish-Bearing Streams.
The department will also require compl iance with the measures listed below,
which were developed specif ically for the Refuges and Critical Habitat
Areas.

The following mitigating measures should be incorporated i nt o all
appropriate development plans. Special requirements for industrial
operations within these areas may affect how development within the Refuges
and Critical Habitat Areas will occur. In addition, the review and approval
of plans of operations and permit applications will be expedited if
appl icants incorporate requi red mitigation i nt o their init ial project
proposals.

1. The Refuges and Critical Habitat Areas were estab1ish~d by the
legislature for two primary reasons: 1) to protect f i sh and wildlife
habitats and populat ions, and 2) to ensure public access to, and use
of, these resources. Oil and gas development and other land-use
activities may be al lowed within these areas, provided that they are
compatible with the primary management objectives.
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!n order to be consis tent wi t h the legi s lat i ve intent for establish ing
state game refuges and critica l habitat areas, oil and gas l essees wi ll
be required to comply with the fol l owi ng general measures:

a. Applicants will be required to obtain a permit from the Department
of Fish and Game, which will specify the terms and conditions of
lease operations. Permits wil l be issued upon receipt and
approval of detailed plans of operations for all applicable phases
of oil and gas development projects.

b. No drilling will be permitted until the l essee demonstrates the
capabi lity to expeditiously detect, contain, and clean up any
hyd rocarbon spill that may result from lease activities before t he
spill significantly impacts fish and wildlife populations or their
habitats. This includes the capability to drill a relief well in
the event of a loss of well control.

c. All lease facilities must be designed and constructed to prevent
the spread of hydrocarbons and facilitate cleanup, both above and
below ground.

d. Lease f aci l i t i es must include all available design features to
minimize t he possibility of accidental oil spills or fires
resulting from vandalism or hunting accidents.

e. Disposal of produced waters shal l be by commonl y practiced
subsurface disposal techniques. Surface discharge of produced
waters will be prohib ited.

f. Disposal of drilling muds and cutt ings will be allowed only at
approved upland sites. Disposals will not be permitted within
Goose Bay State Game Refuge. Onshore dump or reserve pits must be
bermed and rendered impermeable, or otherwise fully contained
through diking or other means. '

g. Upon abandonment or expiration of a lease , all facilities must be
removed and the sites rehabil itated to the sat isfact ion of the
Department of Fish and Game, unless the department determines that
i t is in the best interest of the public to ret ai n some or al l of
the f aci l i t i es .

2. Coastal wetlands and nearshore waters within the Susitna Flats State
Game Refuge provide critical staging, nesting, and feeding habitats for
large numbers of waterfowl and shorebirds. These areas also recei ve
the greatest hunting pressure within the refuges. Industrial
operations could significantly impact fish and wi ldlife resources and
public use of these areas if act iv ities result in extensive habitat
alterations and wide spread noise and, disturbance during the period
when waterfowl and hunters are present.

Compl iance with the following measures will be requi red within t he
Susitna Flats primary waterfowl areas.
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a. Al l surface exploration and development act iv it ies within
primary waterfowl areas wi l l be al lowed on ly between
November 1 and March 31 , unless an extens ion is approved by
t he Depart ment of Fish and Game . Rout ine mai nt enance and
emergency repairs will be permi tted on a year-round basis
duri ng the production phase. A detai led plan describ ing
routi ne mai ntenance activ i t ies to be conducted between
April 1 and October 31 mus t be submitted to the Depa rtment of
Review and Approva l .

b. Grave l pads and we l lheads are t he only permanent above ground
structures that will be al lowed within primary wa terfowl
areas . The design and construct ion of gravel pads and
wellheads must ut i l ize the best avai lable t echnology to
minimize the visual impacts of these structures.

c. Low flying ai rcraf t frequently disturb nesting and stag i ng
waterfowl, and can cause an increase in bird mortalities.
Eggs and chicks can be knocked from their nests, crushed, or
preyed upon when adults are alarmed and flushed from their
nests. Alrcraft disturbances can also displace adults and
fledglings from preferred feeding habitats, which may prevent
them from acquiring the fat reserves necessary for the fall
migratien.

From April 1 to October 31, aircraft overflights over the
primary waterfowl areas within the Susitna Flats State Game
Refuge, will maintain a minimum altitude of 1,500 feet or a
horizonta l distance of one mile .

3. Surface entry will be prohibited within Goose Bay State Game Refuge.
Directional drilling will be allowed from adjacent sites.

See: Guidel ines for Protection of Special Fish and Wil dl i fe Areas 
Wet l ands , Riparian Lands, Threate ned and Endangered Species
Transportat ion Gu ide lines
Criteria for Protective Buffer Zones on State Lands
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Subsurface and Mineral Guidelines

Mining operations working on l ode deposits, coal seams, upland gravel
deposits or in support of placer mining activities are often responsible for
.he degradation of the aquatic and terrestrial habitats. Disruption of
productive habita~s and degradation of water quality result in reduced fish
and wildlife popu · ~ i o n s . Disturbance to hillsides and loss of vegetation
can increase eros.on and siltation, alter drainage patterns, produce erratic
stream flows and dry up lowland ground water reservoirs. Construction of
roads, compaction of soils and creation of other impervious surfaces reduces
groundwater percolation and increases surface water runoff . Acid mine
waters and leachates from tailing mounds can degrade water quality,
rendering downstream rivers and lakes unsuitable for fish habitat or human
use.

Water appropriations from streams or lakes necessary for mining operations
can exceed instream flow requirements for fish and other important aquatic
life. Excavations of placer deposits in important fish habitat causes
downstream siltation and disrupts spawning beds. Physical encroachments and
noise from con~truction and opera~ion of heavy equipment or blasting may
disturb wildlife in nesting, feeding and resting areas.

Because the elimination or alteration of habitat creates long-term impacts
to aquatic and terrestrial systems, habitat maintenance and restoration must
be given primary consideration during mining activities.

While it may not be feasible to conduct mi~ing and mineral processing
activities without affecti~g fish and wildlife habitat, the planning, design
and operation of all mining activities should reflect the maintenance of
existing ecological processes. Every effort should be made to maintain
water quality and quantity, natural drainage patterns, vegetative cover and
minimize dist ~rbances to productive areas.

Development Guidelines

The following guidelines apply to all m1n1ng operations. For coal m1n1ng
these guidelines are to be referenced in preparation to the requirements
listed in the Alaska Surface Coal Mining and Reclamation Act (AS 41.4S).

If mining is to occur on state lands, then during and subsequent to mining
operations and all related activities, the loss or degradation of important
fish and wildlife habitat will be avoided or minimized. In addition to
avoiding or minimizing impacts to fish and wildlife during the Qperation of
the mine following mi~ing the land should be ret~rned to its former or
greater productivity. At a minimum the land should be restored to a
condition capable of support ing the uses which it was capable of supporting
prior to mining and the land should be restored to the approximate original
contour unless otherwise app roved by ADF&G. All surface areas should be
stabilized and protected to prevent surface and ground water degradation,
and speed up the revegetation process.

It is the responsibility of the 1easee to inform all persons engaged in
construction, development or related activities of all applicable state
laws, regulations, and requirements.
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All construction, aevelopment, or re lated activities shou ld be designed,
constructed, and maintained so as to allow unrestricted pa ssage and movement
of fi sh and wildl ife.

Prior to the start of construction, development or related activities
appl ications for permits and lease plans of operations should be submitted
for review to ADNR, ADEC, and ADF&G. At a minimum plans for the fol lowing
issues will be addressed:

Timi ng and methods of access ( incl udi ng for roads the proposed route, and
dates and methods of construct ion), handling fuel and hazardous chemicals,
including plans for storage and spills, air quality, "disposal of combustible
and non-combustible wastes, disposal of sewage and waste water, erosion and
sediment control, stream crossings, material removal, disposal of overburden
and tailings, clearing, blasting, restoration /rehabilitation of disturbed
sites, and protection of fish and wildlife. Guidelines and stipulations for
each activity that avoid or minimize disturbance both directly and
indirectly to fish, wildlife and habitat should be included for each lease
or permit.

Mining of gravel or related material or mining of -material such as coal, oil
shale, etc. should not occur within 800 feet of a river, stream, lake, Class
I or Class II wetlands, or sensitive, critical or special wildlife habitat
areas unless otherwise approved by ADNR t n cons~ltation with ADF&G (see
Criteria for Protective Buffer Zones on State Lands, and Guidelines for
Protection of Special Fish and Wildli fe Areas - Riparian Lands and Wetlands,
Oil and Gas Guidel ines - gravel mining).

Stipulations in mining permits or in plans of operations associated with
leases will insure that anadromous fish streams are protected f rom siltation
and the introduction of toxic substances or other disturbances caused by
mining activit ies .

Construction, development, and related activities should be conducted so as
to minimize disturbance to surface areas.

The design of all facilities should provide for the control of erosion and
reduction of sediment production or transport.

On a case-by-case basis, with the consultation of the Department of Fish and
Game the following guidelines, where applicable, should be incorporated into
all mining permits :

1. Stream banks shall not be mined or otherwise disturbed.

2. Applicable state water quality standards specified in regula tions
of the Department of Environmental Conservation
(18 AAC 70.010-110) shall be maintained at all times.

3. There shall be no vehicles or equipment operated with in a river or
stream at any time except that vehicles may cross t he river or
stream solely for purposes of claim access and equipment may be
operated within the river or stream to connect water diversion
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structures. Al l stream crossings shall be made directly f rom bank
to bank in a di rection perpendicular t o t he water fl ow.

4. Al l cuts and slopes not actively being mined shall be stabilized
prior to the end of each mi ni ng season to prevent erosion. In
addition, all tailing piles shall be leveled to prevent erosion
and encourage revegetation.

Erosion control measures should be employed to l imi t induced and
accelerated eros ion, to reduce sediment production or transport,
and to lessen the possibility of forming new drainage channe ls.

5. Settling pond outlets shall be screened with heavy gauge wire mesh
to prevent adult fish entrance.

6. Each water intake structure shall be designed to prevent fish
entrapment, entrainment, or injury.

7. The entrance to any water diversion ditch is to have a well
maintained headgate which is to be regulated to bJock water flow
during non-operating periods . The headgate intake shall be fitted
with a screen on which the effective screen opening may not exceed
0.04 inch. It is recommended that the headgate intake screen be
placed i n a slack water area or parallel to the stream flow.

8 . Streams may not be diverted or realigned without the specif ic
written approval of the Alaska Depa rtment of Fish and Game:

9. Fish spawning beds, rearing and overwintering areas should be
protected from sediment. Settling basins or other sediment
control structures should be constructed to i nt ercept silt before
it reaches rivers, streams, lakes, wetlands, or marine waters.

Alterations of fish or spawning beds, rearing and overwintering
areas should be avoided. if alterations cannot be avoided, the
proposed alterations -should be designed to minimize negative
i mpact s to f i sh and wildlife .

Construction, developmen: or related activities in key fish and wildlife
areas and in specific areas where threatened or endangered species of
animals are found may be restricted during periOdS of denning, insect
relief, breeding, nesting, spawning, lambing and cal'ling activity,
overwintering, and during major migrations of fish and wildlife (see
.Guidel i ne for Protection of Special Fish and Wildlife Areas) .

Excavated materia ls should not be stockpiled in rivers, streams, lakes,
floodp lains, tidelands, subtidal Tands, or wetlands. Excavated materials in
excess of that required for backfill should be disposed in sites app roved by
ADNR.

All activities that may create new lakes, drain existing lagoons, lakes, or
wetlands, significantly divert natural drainages, increase sediment
transport, and surface runoff, permanently alter stream or ground water
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I hydraulics or disturb significant areas of stream beds, tidelands or marine
lands should be prohib ited unless approved by ADF&G ana ADNR.
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Mineral Closures

ered s ecies ·of fish,

fish or wildlife. Other areas
support unlque or large

Lands supeorting production of recognized valuab1e seecies. Lands and
waters whlch support the productlOn or populatlon malntenance of fish 01"

wildlife species which have significant economic, recrectional, scientific,
educational or cultural values. Nesting, brood rearing, molting and staging
areas for trumpeter swans, and nesting and feeding areas for bald eagles and
golden eagles are included in this category.

Le~islatively designated habitat lands. State of Alaska game refuges,
crltlcal habitat areas, and sanctuarles.

estlng and eedlng areas or peregrlne a cons are
included ln thls category. Also included are those habitats which have been
given special protection through state and federal legislation or
international treaty (e.g., anadromous fisheries streams, migratory bird
habitat, marine mammal habitat, etc.).

Trail and road access to recreation, fish and wildlife, and other pUblic
resources shoula be maintained at or above pre-mining levels, during the
mining operation. Access should be designed to minimize the potential for
trespass, vandalism, or other pUblic nuisance in the mining area.

E~isting roads and trails should be used to provide access to mine site ~

wherever possible.

Access for Mineral Development

Access to tundra, wetlands, and other environmentally sensitive areas should
occur in a manner at a time that minimizes damage (See Guidelines 
Transportati on).

Mineral closures for habitat protection or if needed to protect fish and
wildlife during critical stages of the life-cycle should be implemented when
it is necessary to protect a habitat or species which would be significantly
harmed by mining activities in spite of existing state statutory or
regulatory authorities. Lands to be considered for mineral closures
include:

Adequate means should be provided for repair, replacement or rehabil i tation
of natural resources ( i ncl udi ng but not limited t o revegetation, restocking
fish or other wildlife populations, and re-establishing their habitats ) that
are damaged or destroyed as a result of construction, development, or
related activities. Appropriate means of resto ..ation should be determined
by the Commissioner of the Department of Fish and Game.I
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assemblages of fish or wildlife (moose winter range, caribou calving
grounds, caribou migration corridors, brown bear feeding areas ~.

Lands prOVidi"? high or unique recreational values. Areas which provide
opportunltles or the human use and engagement of outdoor recreation
including hunting, fishing, hiking, photography and wildlife viewing.

See: Oil and Gas Guidelines for Applicable Phases of Development Roads
Transportation Guidelines
Guidelines for Protect ion of Special Fish and Wildlife Areas
Criteria for Protective Buffer Strips
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Transportat ion and Utility Gu idelines

If transportat ion or ut ility systems are to have a minima l impact on f i sh
and wi ld l ife popu lations then t he location, design, construction and
maintenance, use of the system and the impact of development induced by t he
system must be considered i n the planning stage.

The most critical aspect is the location of the transportation or utility
system. The location will affect both the degree of habitat alteration and
the degree of secondary impacts wh ich accompany construction and operation.
In addition to t he primary impacts, a t ransport at i on system can generate
residenti al , commercial, industria l, and recreationa l development , any of
which resu lt in activ it ies far more detrimental to fish and wi ld life than

- t he system i tself.

Roads may also interfere with natural drainage patterns and flow of surface
and ground water, interfere .with both fish and wi ldlife movements, create
runoff t hat effects water qual ity, removes important habitat by dredging or
f i l l ing during the const ruction process and direct ly disturbs wi ldl i fe by
i n c rea ~ed noise or activity.

Cooperative planning between engineers, wildlife biologists, hydrologists
and contractors is necessary for locating and designing transportation and
utility systems that maintain habitat value and provide long term pUblic
benefits for · t ransporta t ion and ut i lity needs.

Location, Des ign and Construction

The following guidelines will assist in location, designing, and
constructing transportat ion and utility systems.

Roadways shou ld be located so they conform to existing topography, requi re a
minimum alteration of soils and vegetation, do not disrupt natural dra inage
patterns and avoid import ant wildlife hab itats.

Transportat ion and utility routes should avoid moose, brown bear, caribou,
and waterfowl habitats, which if disturbed, could cause declines in local
populations . When it is not feasible and prudent to avoid important
habitat, transportation and utility routes should be sited, designed and
constructed to minimize conflicts with wildl ife and avoid unnecessary
habitat alteration (see - Forestry Guidelines).

Public land disposals allowed by this plan as well as development projects
should be designed to maximize the use of existing road and utility
corridors.

All road or uti1 )ty crossings of anadromous f i sh habi t at need pr ior approval
by ADF&G. Road and utility crossings of rivers , l akes .and st reams will
avoid obstructing stream flow and impairing water quality and streambank
stability.

To minimize streambank disturbance, crossing of rivers and streams and other
flowing waters should be aligned at ri ght angles to the direction of flow
where feasib le and prudent.
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All bridges and cul vert s requlrl ng a Titl e 16 permi t wi l l be l arge enough
and posit ioned to avoid changing the directi on and vei-ocity of stream fl ow,
or otherwise interfere with the migration or spawning act ivities of f ish and
wi ldlife un less ADF&G deter~ines deviation f rom this gUide l ine wi l l not have
a signi ficant impact on the f ish resources . In addition, all br idges and
culverts will, to the extent f easi bl e and prudent, be large enough to
accommodate the best available estimate of 25 year peak discharge without
interfering with volume, velocity, and sediment t ransport or SUbstrate
characteristics of the stream . Bridges and cu1 v(rts should provide adequate
clearance for boat, pedestrian, and large game passage whenever t hese uses
occur or are anticipated .

Roadbed and utility corridors should avoid alignments which closely parallel
or lie within the flOOdplain of rivers or streams . Buffer st rips of natural
vegetation of a min imum width of 200' or more i f necessary t o f ilter surface
runoff, should be retained between the roadbed or ut ility corridor and any
waterbody or wetland (See Criteria for Protective Buffer Strips).

Roads and uti lity l ines should be routed around wetlands. If no alternative
exists and roads must cross wetlands then roads should be -elevated to aliow
natural circulation of water and free passage of aquatic life. Avoid solid
fill causeways and other obstructions which impound or divert water. Where
sol id f i l l roadways must occur they should be aligned paralle l to the
direction of natural drainage, allow for free passage of aquatic life and
provide for peak flows. Utility crossings of rivers , l r ~es and streams
should ei the r be buried or elevated to avoid obstructing streamflow. Heavy
machinery should not be driven up or down a streambed.

Necessary work i n or adjacent to bio logically important wetlands and
tideflats should be scheduled during the l eas t sens itive time periods.
Disturbances to wildlife should be avoided during calving, nesting, molting
or migration .

Transmission lines will use existing or designated transportation corridors
where feas ible and prudent. The siting and construction of transmiss ion
lines wil l, to the extent feasible and prudent, avoid creat ing permanent
access corridors and causing significant damage to the land. Transmission
lines will not be sited in critical or important waterfowl habitat.
Transmission lines wi ll be designed to prev~nt electrocution of raptors.

For winter roads or winter access, snow ramps, snow bridges, cribbing or
other methods should be used to provide access across frozen rivers, lakes
or streams to avoid the cutt ing, eroding, or degrading of banks. Snow
bridges will be removed or breached and cribbing will be removed immedia tely
after final use.

Airports or l anding strips should be located in areas wh ich wi l l minimize
i nt erf erence with fish wildlife and their habitats. Avoid fills into
rivers, streams, or la kes to create airport space. Avoid locations where
birds will interfere with safe take-off and land ings. Retain vegetated
buffe r zones around airport surfaces to filter oil and dust from surface
runoff (See - Criter ia fo r Protective Buffer Zones).
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Where road corridors contact streams, appropriate areas should be retained
in public ownership to accommodate the expected recreation use, including
parking. The size of these areas will vary but should generally be 20-80
acres. Exceptions to this size may be made for sites anticipated to have
very low or high use. These river access/recreation sites should be located
to be readily access ible from the highway without being vis ible. Typically,
this will require a short section of access road to a parking area screened
from the highway by vegetation or topography. A 200 foot buffer zone should
be left between any parking or camping areas and the stream (see Criteria
for Protective Buffer Zones).

See : Settlement Guidelines
Oil and Gas GUldellnes
Minerals Guidelines
Forestry Guidelines
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Guidel i nes for Protect ion of Special Fish and Wi ld l ife Areas

The Alaska Legislature recognizes t hat, due to economic growt h and natura l
resource deve lopment, certain species or subspecies of f i sh and wildl ife are
now and may in t he future be threatened with extinction. AS 16 .20.185
requires that on land under their respective j ur i sdi cti ons , the Commiss ioner
of Fish and Game and the Commiss ioner of Nat ural Resources shal l t ake
measures to preserve the hab itat of species or subspecies of f ish and
wi ldlife that are recognized as threatened with exti nction.

No activ ity shoul d be conducted that wi ll j eopardi ze t he continued exis tence
of an endangered species or resul t i n modification or destruct ion of
hab itat required by such species. A qualified Alaska Department of Fish and
Game or Un ited States Fish and Wildl ife Service biologist should review
specific cases and dete rmine appropriate protect ive measures .

The peregrine fal con is protected under both federal and state endange red
species acts. Trumpeter swans are protected under the Migratory 8ird Treaty
Act of 1918 and international treaties with Mexico and Canada. Bald and
golden eagles and their habitat are protected under the Bald Eagle
Protection Act.

Disturbance of marine mammals or their essential habitats is prohibited
under the Marine Mamma l Protection Act and Coastal Management Program
6 AAC 80.150. Disturbance or destruct ion of migratory bird habitat is
prohibited under the Migratory Bird Treaty Act of 1918 and treat ies wi th
Japan, Mex ico and the Soviet Un ion as well as the Alaska Coastal Management
Program. 6 AAC 80.150.

Endangered Species

pere~rine falcon . For all currently or h"istorica11y occupied nesting cl iffs
of t ~ peregrlne fal con, Falco peregrinus ~natum and Falco peregrinus
tundrlUS:

1. Land use practices and/o r development t hat wi ll alter or elimina te
nat ural hab itat conditions wit hin one mile (1.6 km) of nest i ng
cliffs should be prohibited.

2. All ground leve l activit ies (unless specifical ly authorized)
withi n one mile of nesting cl iffs between April 15 and August 31
should be prohibited.

3. The state should protect and/or ret ai n nesting habitat in public
ownership.

4. The state should make provis ion for purchase or otherwise ensure
protection for nesting habitat in private ownership.

5. All aircraft overflights within 1500 feet of the surface and
within a horizontal distance of one mile of nesting cliffs should
be prohibited between April 15 and August 31.
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o. Permanent facl li t i es wi thin two mi les (3. 2 km) t hat have high
noise level s or sustained human act ivity or that al te r ing large
acreages shou ld be prohibi t ed.

For all areas with in a minimum of f ifteen (15) miles of active nesting
cl iffs.

1. Land use practices and/or developments that will detrimenta l ly
alter or eliminate the habitat or food source of peregrine fa lcons
should be prohibited. (Thi s guidel ine does not advocate a
prohib ition of all development act iv it ies around nesting sites,
rather it requests consultation with ADF&G to insure t hat
adequate peregrine feeding areas are protected around the nesting
sites. )

2. The use of harmful pesticides and other environmental pollutants
detrimenta l to the peregrine falcon or its food source shou ld be
prohibited.

3. The state of Alaska should retain key feeding hab itats in pUbl ic
ownership or make provision for protection or purchase of these
habitats on private land .

Protected Species

Trumpeter swans. For all current ly or historically occupied nest ing areas
of trumpeter swans:

1. Land use practices and/or developments that will alter or
eliminate natural habitat conditions within one mile should be
~foh i b i ted .

2. The state should protect and/or reta in staging and reproductive
habitat in publ ic ownership.

3. Activities which cause or create visual or noise disturbance
within one mile of swan nesting ponds, marshes or lakes from May 1
through September 10 should be prohibited. These same activities
should be prohibited within one mile of major staging areas
between April 1-30 and September 10 - Octote ~ 1.

4. Al l aircraft overflight within 1500 feet of the surface and wi thin
a horizonta l di stance of one mile of documented trumpeter swan
nest si tes between May 1 and September 10 should be prohibited.

Eagles. For all currently or historical ly occupied nesting areas of bald
and go lden eagles including forests, cliffs, and sea stacks:

1~ Land use practices and/or development including but not l imited to
removal or disturbance of nat~ra1 habitat within one-quarter mile
should be prohibited .

2. Along coastal or riparian shorelines a nondevelopment zone of at
least one-quarter mile should be retained in pUbl ic ownership.
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3. A cont i nuous zone of uncut timter of at l east 500 feet (152 m ~

should be mai nt a i ned around nesLing sites on public lands of the
state.

4. On private lands eagle nesting sites should not be removed ,
felled, or in any way disturbed.

5. On state lands , al l ground leve l development activities (unless
specif ica l ly authorized ) within 500 feet (152 m) of act ive bald
eagle nests should be prohibited between March 1 and August 31.

Al t erat i on or disturbance of t he habitat in marine mammal and migratory
seabird rookeries or migratory waterfowl and shorebird nesting or staging
areas should be temporary, limited to the non-breeding season, and fully
restored to natural conditions prior to the next breeding season. Loss of
essentia l migratory bird or marine mammal habitat due to permanent
alterat ions which remove or alter breeding, nesting, pupping, or staging
areas should be avoided. If avoidance i s not possib le, other miti gat i ve
measures inc luding compensat ion should be required .

Wetlands Guidelines

Wetlands have intrinsic natural values . In addition to their important
cont ribu tion to fish and wildlife productivity and associated recreatiQna1
and scientific use, wetl ands perform a far broader spectrum of biological
and phys ical funct i ons . Wetlands act as natura l wa ter management systems .
Wetl ands se rve to filter nut r i ent s and sediment from upland run-off,
stabi lize the water supply by reta ini ng excessi ve water du r ing fl oodi ng and
by recharging groundwate r during dry periods. Wetlands serve as import ant
breeding, nesting, feed ing or calving areas fo r many species includi ng
waterfowl, moose and caribou. Wetlands support migratory birds of national
and i nt ernat ional significance. Coastal and estuarine wetlands and
t idef1ats with their high primary productivity and energy export potential
are the ecologica l basis of muc h of our commercial seafood indu~try.

Unp lanned and uncontrol led development has been responsib :e for convert i r.g
we t lands to subdivis ions, landfil ls, airports, t ransportation corridors,
shopping centers and indust rial sites without concern for their natura l
benefits. The costs to long-term communi ty interests, both economic and
environmental, may exceed the short-term benefits of converting wetlands to
alternate land uses.

The value of various types of wetlands t o f i sh and wildlife species may vary
considerably. The fol lowing guidelines provide some initial considerations
for t he protect ion of wetla nds. Since no class ification or determinat ion of
fi sh and wildlife value for general types of wetlands i s currently available
for most of Alaska, evaluations of speci f ic sites and project areas should
provide the basis for determining wetland values and permissi ble development
standards .

Definition. For the implementation of wetland policies and management
glJldel lnes , the following def inition of wetlands shall apply: WetlandS are
lands where saturation with water is the dominant factor determin i ng the
nature of soil development and t he types of plant and animal commun it ies
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living i n the soi l and on its surface. The single feature t hat most
wetlands share i s soil or1substrate tha t is at l east periodical ly saturated
with or covered by water, Genera l ly, these are l and areas which, at l east
periodically, support predominantly hydrophytes2 and in which3the substrate
is predominantly very poorly drained or undrained hydric soil .

For purposes of these management guidelines, wetlands are divided into three
classes: Class I, wetlands larger than 100 acres and all wetlands with a
locat able stream outlet (t he stream shall be considered part of ; the
wetland); Class I I , wetlands between 40 and 100 acres with no outlet ; and
Class I II, wetlands less than 40 acres with no outlet.

Development Guidelines Adjacent to Wetlands

A ricultural develo ment ad 'acent to wetlands. Class I wetlands and certain
surroundlng ands bu ers , s ou d remaln 1n public ownersh ip whenever
feasible. A Class I wetland buffer shall include all soils of Class IV or
lower agricultural capability (e.g. Class V, VI, etc.) which lie adjacent to
the wetland or a minimum 400 foot buffer zone as measured from the periphery
of the wetland - whichever provides the 'greatest width (see-Cr i t er i a for
Protective Buffer Zones ).

Restrict ive use covenants and pUblic access easements rather than public
ownership may be used to pro~ect Class I wetlands and associated buffers
under conditions specified i n 4 below.

Class II wetlands and certain surrounding lands (buf fers ) should rema in i n
public ownersh ip whenever feasible. A Class I I wetland buffer shall include
all soils of Class rv or lower agricultural capability which lie adjacent to
the wetland, or a 200 foot buffer zone adjacent to the wetland - whichever
provides the greatest buffer width.

Restrictive use covenants and pUblic access easements rather than public
ownership may be used to protect Class II wetlands and associated buffers
under Gonditions specified in 4 below.

Class III wetlands may be sold as pa rt of a farmstead. Draining, clearing,
or other modifications must conform to applicable permit requirements (e.g.
Army Corps of Engineers "Sect ion 404" Permit ). When feasible, Class I II
wetlands should remain in pUblic ownership.

Forestry management adjace nt to wetlands. Winter access only should be used
1n or ~cross wetlands whenever feas1ble .

1Cowardin, L. M., v, Carter, F. c. eolet, and E. T. LaRoe. 1979. C1a •• i fi cation of Wetland.
and Deepwater Habitat. of the United State.. USFWS, Office of Biologlcal Ser vlce.,
FwSIOBS-19731, Wa.h,ngton O. C. 103 pp,

2Hydrophyte: Any plant growing in water or on a .ub.trate that i. at 1ea.t per iodically
def ic ient in oxygen a. a result of excess ive water content .

3Hydr ic .oi 1: Soi l that ;s wet l ong enough t o periodica l ly produce anaerobic condi ti on. ,
thereby i nf l uenci ng the growth of plants.
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Selective timber harvest only, will generally be permitted wi t hi n 400 and
200 feet respect ively of Class I and II wetlands. Thi s gu ideline may be
changed for specific loca tions by ADNR with the approva l of ADF&G (see
Forestry Guidelines ).

Other land uses adjacent to wetlands. Maintain wetland processes when
adopting pract l ces on adJacent lands such as protecting water qua l ity and
quantity, minimizing disturbances to nesting molting and calving areas, not
obstructing migratory pathways and careful applications of pesticides and
herbici des .

On all lands adjacent to public wetlands adequate buffers (see-Cri t er i a for
Protective Buffer Zones on State Lands) will be preserved in a natural state
to protect the hydrologic, recreation and habitat functions of the wetlands.
These buffers should be retained in pUblic ownership whenever feasible.

Restrictive use covenants and public access easements rather than public
ownership may be used to protect wetland buffers under conditions specified
below.

The following standards shall apply when publicly-owned wetlands or parts
there of or pUblicly-owned lands adjacent to wetlands are sold to private
parties for non-agricultural ·use :

1. Class I wetlands and land within 200 feet of Class I wetlands will
remain in a natural state.

2. Class II wetlands and land within 400 feet of Class II wetlands
will rema in in a natural state .

3. Class II I-wetlandS will be dealt with on a case-by-case basis
through public land disposal processes or applicable public land
management plans.

1. along
In

thlS case an a lqUOt part rectangu ar survey rat er t an a
meander survey may be used along the edge of the wetland. _This
may result in port t ons of the wetland being conveyed to private
ownership. Restrictive use covenants and public access easements
shall be applied to ensure that those portions of the wetland and
associated buffer conveyed to private ownership remain in a
natural state and that public access and use are maintained.

2. For Class II wetlands where the wetland is entirely included with
a parcel of land to be sold for private use. In this case the
wetland and associated buffer may be conveyed to private ownership
with restrictive use covenants which ensure that the wetland and
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associated buffer rema in i n a natura l state. This does not app ly
to Class I wetlands. Class I wetlands shall rema in in pUblic
ownership except as in 1.

Dredgi ng and fi l l inr wetlands. Wet la nds that are hyo rologically important
to fish ana/or wlla i fe shoula be identif ied prior to any development
act ivit ies in order to avoid negative impacts on fish and/or wildl ife.

Dredging, filling and other permanent alterat ions of wetlands should be
avoided or strictly limited. Where dredging or f ill i ng must occur,
stringent stipulat ions should be adopted as to the type of f i ll, the season
of activity, the type of structure or activity to occur on the fil l and
other habitat changes resulting from the dredging or fill ing. Enhancement
of wetland habitats is encouraged where compatible with local wildlife
management goals. Modifications should only be allowed i f it can be
demonstrated to the satisfaction of ADF&G that they will not impair
long-term fish and wi ld life production.

Site preparation activities in wetlands should be scheduled during winter
when the least biological damage will occur.

See: Transportation Guidelines
Oil and Gas Gu idelines
Subsurface and Mineral Guide lines
Foretry Guidelines
Settlement Guidelines
Agriculture Guidelines
Criteria for Protective Buffer Zones on State Lands
Guidelines for Protection of Special Fish and Wildlife Areas
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Riparian Land Gu idelines

Introduction. Riparian ecosystems are a highly productive pUblic resource.
They support a greater abundance and diversity of f ish and wildlife than
surrounding habitats. Their wildlife values provide numerous recreational
opportunities as well as contributing to the economy.

The fo1 'owing lists several important attributes of riparian ecosystems:

1. Riparian vegetation regulates the energy base of the aquatic
ecosystems, thus determining the quality of aquatic habitat for
fish resources;

2. The structural diversity and complexity of riparian vegetation
supports greater numbers and diversity of terrestrial wildlife
populations than any other habitat;

3. It provides a vegetative buffer zone which acts as a mechanism for
flood control, pollution abatement, erosion control, streambank
stabilization, ground water recharge and the maintenance of water
quality;

4. It attracts and supports many recreational, ·subsi st ence and
educational activities including hunting, trapping, fishing,
camping, photography and nature study and;

5. It has a high aesthetic value due to the combination of water,
land, attractive and unique vegetation types and abundant fish and
wildlife populations.

The removal of streamside vegetation directly affects the habitat for fish,
wildlife and other aquatic resources. Loss of riparian vegetation can lead
to changes causing increased erosion and increased sedimentation in rivers,
streams and lakes, changes in water temperature, nutrient supply, available
food and cover for fish, and stream flow and fluctuations in discharge. The
quality of the aquatic habitat and its productivity is a result of the
interaction of t~e riparian vegetation with the aquatic system. Adverse
alterations in the vegetation will affect the quality and quantity of fish
habitat and cause a decline in productivity.

For moose riparian habitats are essential for maintaining a stable
population. Riparian areas playa critical role in overwinter survival,
especially in years with deep snow accumulation. Moose travel long
distances to reach river bottomlands where snow is less deep and food more
accessible.

Any conflicting use of the resource must be weighed against the resources
inherent values and be designed to best maintain those values. If we are to
maintain productive, healthy riparian ecosystems then we must adhere to
management practices that reduce impacts to fish and wildlife and protect
public recreational values. The importance and value of riparian wildlife
habitats calls fo r especially protective measures. A more detailed account
of the values of riparian ecosystems is presented in a report in Appendix C.
The following guidelines are necessary to protect these resources.
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Definition. Riparian lands are composed of plant communit ies along rivers
and streams and around lakes, ponds, springs or bogs, whose vegetative
structure and function is primarily determined by i nf l uences from the
adjacent aquatic system, including a high water table cr overbank f looding.
Along rivers and streams, riparian 1ands1are those which are located wi t hi n
the boundaries of the active floodplain.

Deve100ment Guidelines. All persons conducting operations on state land
should be informed of and comply with the Water Quality Standards of the
state of Alaska, Department of Environmenta l Conservation (18 AAC
70.010-110 ), as approved by the Env ironmental Protect ion Agency , and with
the requirements of the Environmental Protection Agency 's National Po1lutdnt
Discharge Elimination System Waste Discharge Permit Program and Alaska's
Waste Disposal Standards.

Natural vegeta tive buffer zones, retained in public ownership should be left
along all shorelines, sloughs, bays, rivers, streams and other surface water
in order to trap sedimentation and pollutants, control stor~ water flow,
protect important fish and wildlife habitat and provide puh1;c recreational
opportur.ities. The width of the buffer strip should be 'dete ~-mined by the
slope of the land, severity of erosion, vegetation type, importance to fis h
and wildlife, extent of the 100-year floodplain and proposed development.
Generally, public land disposals for remote parcels, recreational parcels,
SUbdivis ions, homesteads and similar low density residential or recreat ional
development should have a minimum buffer of 200-400 feet landward of the
ordinary high water mark. Generally buffers on public lands adjacent to
commercial or industrial uses should have a minimum buffer width of 800 feet
landward of the ordinary high water mark or 200 feet landward of the
boundary of the 100-year floodplain. (see Criteria for Protective 8uffer
Strips).

For all areas within a protective buffer zone (minimum of 200 feet landward
of the ordinary high water mark) adjacent to a waterbody which will be
closed to mineral entry the state should i ssue mineral closing orders that
include the entire width of the protective buffer zone (See Subsurface and
Mineral Guidelines).

For private property along all shorel ines, sloughs, bays, rivers, streams
and other surface water where feasible and prudent the state should attempt
to purchase private land within the designated riparian buffer zone or
negotiate conservation easements equivalent to a minimum width of 200 feet.
Stipulations should be attached that assure a tract remain in its natural
state. Easements are not considered as desirable as fee-simple acquisition.
Except for low density public use recreational cabins permanent structures
should not be built within the 100-year (act i ve) floodplain of any flowing
body of water .

IActlve floodpla in: The flood prone low lands and~elatl vely flat areas adjoini ng Inl and and
coastal waters Inc l udi ng cont iguous wetlands ,00dPlaln areas of offsho re i s l ands ; t hi s
will Incl ude , at a minimum, that area subj ect \ or greater chance of flooding i n any
given year ( IOO-year floodpla in). -.
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For any activity within -Ri pari an lands:

1. Free passage and movement of fish must be assured both upstream
and downstream of the permitted activity of construct ion as may be
provided through conditions of the permit.

2. Schedu l ing of iQst ream act ivities wil l be determined by ADF&G on a
site-specific basis so as to avoid or minimize adverse disturbance
to fish during migration, spawning, incubation, rearing or
overwi nteri ng.

3. Blasting i s prohibited within minimum acceptable offsets of
fish-bearing water (see Oil and Gas guidelines).

The hydrological patterns of many streams preclude the use of culverts as
adequate fish passage structure. When a majority of a streams annua l flow
occurs within a short period, large culv ~rts are necessary to safe ly pass
water flow. Even large culverts can constrict water-flow, howeve r, and
result i n i ncreased water velocities. High water velocities can cause
scouring at t he downstream end of a culvert, which elevates the culvert and
blocks fish movements. Duri ng other periods of the year, l ow water flow and
t he large cross sectional area of the culvert can make water depths in the
culvert too shal low to pass f i sh.

During development, bridges wi l l be used as watercourse cross ings of f ish
habi t at wherever feasib le and pract ica l . Culverts shall be used in fish
habitat only when absolutely necessary, and where it can be demonstrated
they will not block fish passage. The placement of bottomless arch culverts
are preferable over either round or elliptical culverts, which are opt imally
buried one-fifth of the diameter of t he cul vert i nto the thal weg of t he
stream .

The operation of equipment in st reams can cause sedimentation of
waterbodies, disrupt fi sh migrat ions, and restrict or el iminate spawning
grounds and overwinteri ng habita t.

The operation of equipment, excluding boats, in open water areas of
fish-bearing streams will be prohibited, unless approved by the Department
of Fish and Game pursuant to AS 16.05.870.

The removal and compaction of snow cover overlying fish-bearing streams can
cause abnormally thick ice formation, which may reduce available fis;l
overwintering habi tat . Winter water appropriat ions from fish-bearing
waterbodies during wi nt er can dewater f ish overwintering areas. Reduct ions
i n overwintering habi t ats can ultimately i ncrease wi nter fish mortalit ies.

Compaction and/or removal of snow cover from fish-bearing waterbodies will
be prohibited, with the exception of perpendicular crossings approved by the
Depa rtment of Fish and Game. If i ce thickness is not sufficient to
faci l itate a cross ing, ice and/or snow br idges wil l be requi red.

Unscreened, high velocity ~Iater intakes can ent rain and kill fish and other
aquat ic organisms.
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Water intakes used to remove water from fi sh-bearing streams and lakes must
be surrounded by a screened encl osure t o prevent f i sh ent ra i nment and
impi ngement. Pipes and screening shall be desi gned and constructed so that
the maximum water vel oci ty at the surface of the screened enclos ure i s not
grea te r t han 0.1 foot per second, and screen mes h size shal l not exceed 0.04
i nch, unless an alterna te des ign i s approved by the Department of Fis h and
Game.

Devel opment activ i t ies i n or adjacent to f ish habi t at wi l l I to the exten t
feasi ble and prudent, not al ter the n~~~ra l stream course or channel .

Ri vers, streams or l akes tha t support important commerc ia l , subsistence, or
recreati onal fish species wil l not be dammed, di verted or drawn down by
hydroelectric projects unless the project wil l be designed or miti gated so
as to cause no net l oss to fi sh production.

Ma terials tox ic to aquatic life should pot be stored in floodp lains .

Prior to disposing lands ai~und lakes or streams a shoreland management
classification scheme for public waters should be developed. District
planners are encouraged to ident i fy r i vers , streams and lakes within their
jurisdiction which are important to fish and wildlife resources as wel l as
community aesthetics, recreation , water sources and other amenities . Lakes
and streams and their shore 1ands should be class ified into categories ( i . e.
Na tural Environment-no development, Recreational development, or General
development) and for each catego ry minimum shore1and use st andards (zoning)
should be addressed. These may i ncl ude pollut ion control, protection of
wi ldl ife , prevention of l and use conflicts, wet lands protection, protection
of scenic beaut y and protect ion and enhancement of recreati onal val ues .
Vari ous standards may also apply to l ot size, water f ront age , open space ,
and building set backs.

It i s recommended t hat t he. borough provide fi nanci al incenti ves t o ri par i an
l andowners in t he f orm of t ax incenti ves . These should be designed to
encourage l andowners to dedica te r i pari an l ands to fi sh and wi ld life val ues .
No development may occur wi thi n a predetermi ned buffer zone without pr ior 
approval by the Borough and ADF&G. Any ta x re l ie f l aw should have
st ipulat ions t o recover back ta xes f rom landowners who develop thei r l ands.

Riparian habitats along the Susitna, and Yentna r ivers, and Alexander Creek
support part icularly high concent rations of moose during severe winters. If
development activ ities are conducted with in critical moose wintering
habitats when animals are present, increased winter mortal ities are l ikely
to result due to the additional stress created by development operations.

During severe winters, act ivities with a hig~ potential for noise or visual
disturbance will be restricted or prohibited between November 15 and
April 30, as necessary, in critical moose wintering areas within one-hal f
mi le of the Sus itna, and Yentna rivers and Alexander Creek. Specific areas
where winter operations may be res tricted will be ident ified by the
Department of Fish and Game within 60 days of the date a plan of operation
i s submitted for approval.
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See : Settlement Guideline
Forestry Guideline
Transportation and Utility Guidelines
Subsurface Resources Guidelines
Instream Flow Guidelines
Criteria for Protection of Special Fish and Wildlife Areas
Criteria for Protective Buffer Zones on State Lands
Agricultural Guidelines
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Criteria for Protective Buffer Zones on State Lands

IntrOduction

Buffer zones are recognized as an important method of protecting fish and
wildlife and their habitats from disturbance or damage. The Department of
Fish and Game considers buffer zones to be bands of undisturbed land forms
and/or vegetation along rivers, lakes, streams, marine waters and contiguous
wetlands, or surrounding wildlife use areas. The zones are measured from
the ordinary high water mark (vegetated banks ) in the case of rivers, lakes,
and streams; higher high tide for marine waters and from the periphery of
essential fish and wildlife use areas for terrestrial sites. The department
recommends establishing buffer zones around anadromous streams and lakes
identified in the ADF&G Anadromous Stream Catalogs, essential marine
spawning and rearing areas and specified critical fish and wildlife habitats
of endangered or protected species or species highly sensitive to human
disturbance.

A buffer zone fulfills its function of protecting fish, wildlife and their
habitats by:

a. Preserving the vegetative component of the habitat. This is
extremely critical to the existence of wildlife, erosion control
and protecting the integrity of water bodies. -

b. Preventing pollutants from reaching a waterbody.

c. Preventing watercourses and wetlands from being unnaturall ~

altered by being filled-in, channelized, dammed or drained. This
is particularly important in the case of a stream which, due to
natural course changes, must be controlled in order to protect
bankside development.

d. Avoiding disruption of fish or wildlife populations during
sensitive life history stages.

e. Protection of watersheds and recharge areas.

When establishing buffer zones, thought must be given to what is needed to
achieve the above objectives and still remain flexible enough for
"real-life" situations. This can be accomplished by tying buffers to land
uses. This Department considers that buffer zones should be set-backs which
will vary in width based on Department of Natural Resources' land
classifications. The set-back widths incorporate the Department of Fish and
Game's best professional recommendations. In this way, buffers can
automatically be established when land is classified. Mineral closures
should be implemented in all buffer zones to prevent activities the buffer
zone is designed to protect.

Flexibility can be maintained by establishing a waiver mechanism to allow
limited encroachment. In the case of an applicant wishing to encroach upon
an established buffer, it should be demonstrated by the applicant that the
proposed activity Nill not compromise any of the stated objectives. The
request for encroachment should be reviewed by both Department of Fish and
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Game bio logists as well as land managers . Hydrolog is ts, silvaculturists,
agronomis ts, geologists ana other specialists may need to be consul t ed,
aepending upon t he magnitude of the proposea activity. This wou ld make the
review a tru ly i nt erdi sci pli nary approach and would be an obvious advantage
to both the applicant and resource manager.

In many cas~s a1 aaequate buf fer between a wat erbody and deve lopment can
only be establ ished after on-s ite review. The recommended buffers l isted
below are general standards which may not be applicable in al l cases.
Depending upon hydrology, topography, soils and floodplain characteristics
the buffer zone may need to be enlarged. In certain instances the buffer
zone may be sufficient to protect the river from development but may be
insufficient to protect development from the river . When the width of the
IDD-year f loodplain exceeds the width of the recommended buf fer zone width ,
t he former shoul d serve as the set-back or buffe r zone. Deve lopment wi l l
not be allowed within the 100-year f loodplai n.

Thi s problem has been recognized by the fede ra l government i n their
"Fl oodplai n Management Guidelines" published i n t he Federal Register on
February 10, 1978. The guidelines were formu lated for implementing
Executive Order 11988 and were promulgated to control development in
floodplains since "floodplains are the scene of 1) unacceptable and
increasing flood l osses and 2) degradat ion of natural and beneficial
values . "

In t he "Guidelines, " a f loodpla i n is def ined as "t he lowland and rel at i vely
f lat areas adjoining i nland ana coastal waters including flood prone areas
of offshore islands , including at a min imum, that area subject to a one
percent or greater chance of flooding in any given year." A one percent
chance floodplain is the 100-year floodplain .

Recommended buffer widths are gi ven for each category in t he ADNR land
classificat ion system. Three buffer widths are proposed: minimum or
200 foot buffe r, modera te or 400 foot buffer and maximum or 800 foot buffer .
These widths were chosen as bei ng rea l ist ic in terms of resource protect ion
based on experiences wi th resi dent i al and comme rcial development, pipe line
and rel ated construct ion, logging and agr iculture. Al l reference to
waterbodies incl udes river, lakes, streams, marine waters and contiguous
wetlands. Specific recommendations follow:

Current Land Classi fications (f rom Natural Resources Title II, Chapter 55,
Land Planning and Classification)

Agricu ltura l Lands - 800 Feet

Agricu lture can have detrimental effects upon waterbodies through nutrient
overloading, contamination from pest icides, erosion, or drain ing.
"Agri culture" can span a wide spectrum of activities ranging from
small-scale homesteading to large-scale agribusiness. The actual distance
between fish streams and agricultural land clearing should be based on the
size of the agr icultural project, terrain, natural vegetation, and other
factors speci fic to each project. The Habitat Divis ion recommends a mi nimum
standard 800 foot buffer zone around major streams, rivers and l akes for
maj or agri cultura l projects. Th is buffer zone width is suggested in order
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to provide adequate protection from potential surface soi l erosion and
runoff from fertilizers and pest ic ides; to maintain adequate riparian
habitat for moose, furbearers, and other species.

In some cases, agricultural projects are located near waterbodies for the
express purpose of water utilization. A narrower buffer may be acceptable
for small scale agricultural projects to protect water courses and st ill
allow agricultural activities close enough to the stream or lake to remove
water. A narrower buffer width would be acceptable if it can be shown that
the proposed activity will not compromise the stated purpose of the buffer.

Plans for wa ter removal would have t o be reviewed t o ensure t hat the
i nst ream f low requirements of the f ish popu lations are not affected, that
pumps are adequately screened to prevent adverse impacts to f ish, and that
fuel ing is conducted to prevent spillage of toxic chemicals into the water.

Above the Point of a Stream Where Fish Have Been Identified

A 400 foot buffer width is recommended for stream reaches above the point
where fish have been identified where there is reasonable concern that
potential surface soil erosion or runoff from fertilizers and pesticides
into those systems would affect downstream anadromous and fresh water
resident fish streams ;

Grazing Lands - 400 Feet

Intensive grazing in the riparian zones has severely degraded streams,
lakes, rivers, and coastlines, particularly in the lower 48 states. This
has resulted in increased erosion, denudation"and breakdown of the banks.
Degradation of the riparian zone and of the stream banks can be minimized by
establishing and maintaining buffer zones between the grazing lands and the
waterways. Pumping water for livestock would be subject to the same
re~trictions discussed under Agricultural Lands.

Forest Lands - 400 Feet

Clear-cutting along fish streams has long been identified as a major
problem. Removal of bank vegetation causes erosion and temperature changes
within the stream. Such practices as yard1ng logs through streams breaks
down banks, causes fi$ h blockage and introduces heavy layers of organics
which may smother benthic organisms and destroy spawning habitat.
Recognizing the severity of problems created by streamside logging, and at
the same time the fact that good merchantable timber is often associated
with waterbodies, a moderate buffer is proposed.

"Mat er i al Lands - 800 Feet

Mining of gravel or related materials requires a wide buffer around
waterbodies or critical wildlife areas. Gravel sites located close to
waterbodies have resulted in excessive siltation, fish traps, blockage of
fi~h (and probably wi1d1if~) migrations, and shifting of river channels.
Anyone who is allowed to remove materials within a buffer zone must be able
to demonstrate that siltation will be minimized, the river will not change
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course, fue l wi l l not be discharged i nt o the water due to human act iv ity and
fi sh and/or wi ld l i fe populat ions wil l not be disrupted .

Gravel mi ning during t he const ructi on of Trans-Alaska Pipe line System (TAPS)
demonst rated how this type of acti vity could af fect waterbodies. For
example, Material Site (MS) 63-1.2 was locat ed approximately 200 feet from
an oxbow of the Chatanika ~i ver . The site was i nadequat el y protected f rom
the river and during t he spri ng of 1976, the f irst breakup fol lowi ng open ing
of the pit, the Chatanika fl owed th rough M.S. 63-1.2 . The results were
t rapping of f ish, siltation of the Chatanika River, severe erosion of banks
of two tributary streams, access road wash-ou~ and depos i t ion of gravel over
extensive amounts of vegetat ion. These sorts of occur rences mu st be
prevented because, in most cases , repair is di f f i cul t and of t en impossible .

Mineral Lands/Coal Lands - 800 Feet

Mining of materials such as coal, oil shale, etc . can produce the same
detrimental effects (eros ion, siltation, f i sh traps ) as gravel mining. In
addit ion, depending upon the substance being mined, toxic pollutants can be
introduced from mining activit ies. One has only to look at the mining areas
of Pennsylvania, West Virginia or Montana or appreciate the harm that
unregulated mining can have on habitat.

Oil and Gas Lands/Geotherma l Lands - 800 Feet

Construction activities and siting of facilit ies in close proximity to
rivers and lakes can lead to shorel ine erosion and sedimentation of
waterbodies, widespread pollutant transport, loss of public access to state
waters and shorelines, and loss or alteration of r iparian habitats important
to birds and mammals. Riparian habi t at s in the Susitna Bas in provide
part icularly import ant moose wintering range, and displacement of moose from
these areas could resul t in inc reased mortalities and eventually l ead to
decl ines in local popu lations.

Fish and wildl ife can also be impact ed signi f icant ly by noi se and
disturbance associa ted wi t h industria l act iv it ies. Ma intaining the
in t egri ty of critical habi t at s , such as fis h spawning areas, moose wi ntering
grounds, and key wetlands, is especially important to the continued survival
of local populations.

Publ ic Recreation Lands - 200 Feet

In most cases, public recreat ion will have minima l effects upon waterbodies
i f located outside a narrow buffer . Campground septic systems and parking
lots in particular must be located away from ri vers or lakes in order that
nutrient overloading does not occur or that the watercourse is not changed
to accommodate the development.

The latter was the case at the Anchor River on the Kenai Peninsula. This
river is a highly product ive and popular fish ing stream that supports
several species of salmonids inclUding silve r salmon (Oncorh, nchus kisutch),
ki ng salmon (0. tshawytscha), and steel head (Salmo gardner l . • Acampground
and two cabins were bUl1t on the banks of the riVer. The rlver began
natural shift to the south and eroded away the banks next to the campground
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and cabins. In order to control the river, i t was channel ized and graded
i nt o a gent le s lope. As a consequence, the wa te r is very shallow and the
river does not provide the same high quality fish ing or aesthet ics as i t di d
before. If the campground had originally been built away f rom the river, it
is l ikely that stream control procedures would not have been necessary.

Reserved Use Land - 800 Feet

These lands should receive the maximum buffer since it is unknown what the ir
ultimate dispos ition will be. That t hey are reserved for government
agencies does not alter the fact t hat resources should be protected,
part ic ularly i f the l ands may be used for futu re townsite development.

Sett lement Lands

Residentia l lands - 800 feet. A maximum buffer should be provided between
resldential developments and waterbodies or other critical wild l ife habitat.
This will not only accomplish the goals of avoiding disturbance or
degradation of natural areas, it will provide greenbelts through
communlties. Green belts are beneficial for animal migrations and human
recreatl vn.

Private recreation lands - 200 feet. For rural lands with a minimum of
development, a mlnlmum buffer wlil usually be sufficient to control the
amount of nutrient overloadi ng f rom sept ic systems, pollution from fueling
and will keep structures far enough away so that the res ident wi ll not need
to fill, divert or otherwise change a waterbody i n order to protect his
investment. The Anchor Ri ver channel ization mentioned earlier, which
protected a campground, also protected two cabins.

Commercial/industrial lands - 800 feet. Commercial or industrial facilities
should be located at least 800 feet trom waterbodies or critical wildlife
habitat . The concerns are pollution, erosion, dis turbance of fish and
wildlife populations and alteration of water courses.

Resource Management Land - Variable

This classification incorporates the multiple l and use concept. As such,
the use with the most stringent requirements should determine the buffe r
width.

Transportation Corridor Land - Variable

The most critical aspect is the location of the transportation system. · The
location will affect both the degree of habitat alteration and the degree of
secondary impacts which accompany construction and operation. In addition
to the primary impacts, a transportation system can generate residential,
commercial, .i ndust r i al , and recreational development, any of which result in
a-?ivities far more damaging than the system itself.

Roads may also interfere w~th natural drainage pat~erns and flow of surface
and ground water, interfere with both fish and wildlife movements, create
runoff that effects water quality, removes important habitat by dredging or
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filling during the construction process and directly disturbs wildl ife by
increased noise or activity.

When intended for specific uses the transportation system should adhere to
the most stringent buffer of the activities intended for (i.e.
transportation systems to private recreation lands should have a buffer of
200 feet. A road to a commercial site should have an 800 foot buffer whi le
a road intended for use by both commercia l development and private
recreation should have an 800 foot buffer.

Water Resources Land - 800 Feet

Since one of the go~ls of this classification is to prevent damage to
potable water reserves and provide clean water for various facilities such
as fish hatcheries, community water systems, etc., a maximum buffer should
be implemented.

Wildlife Habitat Lands

Does not apply.

-234-



I

u
I

I..
I

I,
,I

LITERATURE CITED

ADF&G. 1979. Recommendations for minimizing the impacts of hydrocarbon
development on the fish, wildlife, and aquatic plant resources of Lower
Cook Inlet. Vol. 1. Prepared by C.J. Hamilton, S.J. Starr, MCHM.
Prepared for Alaska Dept. of Comm. & Reg. Affairs, Coastal Energy
Impact Program. NOAA, USDC.

ADF&G. 1983. Susitna hydro aquatic studies, Phase II Rept., Vol. 1:
Summarization of Vols. 2; 3, 4, Parts I, II; and Vol. 5. 106 pp.

Bader, D. 1982. Relative moose population density estimates for the
Susitna Planning Area. Alaska Dept. of Fish &Game. 7'pp. Draft.

Beck, C. 1981. Susitna area plan' land use alternatives, Alaska Dept. of
Natural Resources, Land & Resource Planning. 9 pp.

Bentz, R.W., Jr. 1983. Inventory and cataloging of the sportfish and
sportfish waters in upper Cook Inlet. Annual Rept. of Progress, ~982

1983, Project F-9-15, 24(G-I-D) 59-104.

Coady, J.W. 1974., Influence of snow on behavior of moose. tlaturaliste
Can. 101:417-436.

Delaney, K., and K. Hepler. 1983. Inventory and cataloging of sportfish
and sportfish waters of western Prince William Sound, Lower Susitna
River, Northern Cook Inlet drainages. Annual Rept. of Progress 1982
1983, 23 (G-I-H), 25 pp.

Derksen. 1983. A management plan for trumpeter swans of the Cook Inlet.
18 pp.

Didrickson, J. 1970. Moose survey-inventory progress report-1969 . In 'D.E.
McKnight, ed. Annual report of survey-inventory activities, Part I,
Moose, Deer, and Elk, 3, Proj. W-17-2, Fed. Aid Wildl. Restor., Alaska
Dept. of Fish and Game, Juneau. 82 pp.

Didrickson, J. 1973. Moose survey-inventory progress report-1971. In D.E.
McKnight, ed. Annual report of survey-inventory activities, Part I,
Moose, Deer, and Elk, 3, Proj. W-17-4, Fed. Aid Wildl. Restor., Alaska
Dept. of Fish and Game, Juneau. 179 pp.

Didrickson, J.C., and K.P. Taylor. 1978. Lower Susitna Valley moose
population identity study. Alaska Dept. of Fish and Game. Fed. Aid
Wildl. Rest. Proj. Final Rept., W-17-8 and 9. Job 1.16R. Juneau. 20
pp.

Hammerstrom, S., and L. Larson. 1983.
fisheries of the Kenai Peninsula.
1983, Proj. F-9-15, 24 (G-II-L).

Evaluation of chinook salmon
Annual Rept . of Progress, 1982

pp. 36-67.



Hepler, K. 1984. Chinook salmon populat ion and angler user studies of
Upper Cook Inlet water. Annual Rept. of Progress, 1983-1984,
25 (G-II-M) in press.

Kubik, S. 1981. Inventory and cataloging sport fish and sport fish waters
of the l ower Sus i t na River and central Cook Inlet drainages. Annual
Rept. of Progress, 1980-1981, Proj. F-9-13, 22(G-I-H). pp. 68-88.

Modafferi, R.D. 1981. Moose-Downstream. Alaska Dept. of Fish and Game.
Susitna Hydroelectric Proj. Phase II . Annual Proj. Rept. Big Game
Studies. Vol. II. 114 pp • .

Preston, D.J. 1983 . The impact s of agriculture on wildlife . Alaska
Department of Fish and Game final report, Federal Aid in Wildlife
Restoration, Project W-21-2 and W-22-1, Job 18.6R.

Scott, P. 1961. A colored key to wildfowl of the world. Charles Scribner
Sons, New York, 91 pp.

USFWS. 1980. National survey of f ishing, hunting, and wildlife associated
recreation for Alaska.

Watsjold, D. 1983. Comments on Su-Hydro FERC license application. Alaska
Dept . of Fish and Game. Memorandum. 11 'pp.

-236-

I I,

II
.1

1

;I
rI

I
I
II
:I
~

,I.
.i

I I
J

I
]

)

I



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

APPENDICES



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
,I

I
I

APPENDIX A

SUSITNA AREA PLAN
H~ USE AND ECONOMIC EFFECTS

SPORT fISHING

Prepared by
Stephen M. Burgess. Ph.D.

Habitat Biologist

Alaska Departlent of Fish and &I.e
Habitat Division

333 Raspberry Road
Anchorage. Alaska 99502

June 1983



I
I

I I'
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

TABLE OF CONTENTS
Page

ACKNOWLEDGEMENTS. •••• •. . • ••• ••••• . •• •••• •••• ••• ••• •••. •••. •••••. . •••• • i i

INTRODUCTION.......... . . .......... .................... ................ 1

PRESENT USE PROFILE . ............ ...... . ... .. .. ....... . .... ... ..... .... 2
Use Patterns... . ..... ...... . .. .............. ..... ........ . .. . ......... 6

ECONOMIC VALUES 11
Fisheries Accessible by Family Car 11
Fisheries Access ible by Air or Multiple Modes of Transportat ion•••• ••• 12
Total Wi 11 i ngness to Pay ••••. ••.••...• •••. •.••..• •..•. ....•••.••• ••• •. 14
Willingness to Sell . .. •.• . •. . ••.. ••• . . • •. •• •••• •. . • •••• . ..• •• ••••• . ••• 14

ENHANCEMENT POTENTIAL AND PROJECTED USE •••••• ••••.••••••.••••••••••••• 16

TABLES
Table 1 - Sport Fishing Days and Total Harvests,

Susitna Basin 1977-19Bl ••.•• ••••..••.•••••••.•••••••. 3
Table 2 - 1980 Susitna Basin Sport Fishing Days

and Harvests by Fisheries and Species •.....• •••• ••• . • 4
Table 3 - 1980 Fishing Days by Residency of Users •..••••••••••••• 5
Table 4 - 1980 Use of Susitna Area Sport Fisheries

Accessible by Family Car............................. 8
Table 5 - 1980 Use of Sus itna Area Sport Fisheries Accessible

by Multiple Modes of Transportation ••••• •• •••••• ••• •• 9
Table 6 - Willow Sub-Basin Sport Fishing Effort and

Harvest by Fisheries and Species, 1980••• ••••••• ••• •• 10

FIGURF.S
Figure 1 - Sport Fishing Days and Total Harvests,

SU3itna Basin 1977-1981 •. •••..••••••. •.. •• .. . •• •.•••• 7

NOTES ••••••••••••••••••••••• •••••••• ••••••• •••••••• •.• •. •• .•••. •• • ••• • 17

-i-



I
I
I
I,

I
I
I
I
I
I
I
I
I
I
I
I
I
I

ACKNOWLEDGEMEN1S

Assistance ha~ been generously extended to Habitat Division staff (Stephen
M. Burgess) oy econo~ists John O'Neill and Paul Fugelstad (particularly
O'Neill 1n this in~tance) of the United States Department of Agriculture's
Ec~~omic Research Service during the preparation of this report. The entire
analytical framewllrk for this report and all of the cost factors used were
developed by O'Neo;ll while the narrative and computations were prepared by
Burgess. The staff of the Sport Fish Division (especially D. Watsjold, M.
Mills, and Kelly Hepler) provided numerous suggestions during review of
earlier drafts. The clerical staff assisted in assembling this report and
preparing tables.

-ii-



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

INTRODUCTION

Sport fishing is an activity of major significance to land use planning in
Southcentral Alaska. The continued growth and centralization of a
recreationally oriented population has resulted in pressures on fish
populations So great that nearly every river and lake system has required
special regulatory protection, such as gear restrictions and emergency
closures. These systems are often the first to exhibit the effects of
habitat degradation associated with increased growth of the human population
and numerous resource development efforts such as mining, road construction,
agriculture, forestry, and the like. In addition, SDort fishing is very
popular in Southcentral Alaska. The vicinity map included in Atlas Map C4
identifies the major fishing locations, levels of effort in terms of days
fished, and the major access modes to these fisheries.

To establish reliable estimates of the human use and economic effects
presently associated with sport fishing in the Susitna basin, it is
necassary to first assemble a profile of this activity basin-wide. The data
base assembled under the lAlaska Statewide Sport Fish Harvest Studies will
be used for this purpose. Next, a m0re in-depth look will be taken at how
sport fishing is pursued in the basin by selecting a sample of streams and
lakes demonstrating typical patterns of harvest, access, travel mode,
equipment, time requirements, and the types of users served. Economic
values will be attributed to these systems and, by inference, to the entire
basin through application of a simplified version of the travel cost method .
Finally, the fisheries potential of the region is considered.

-1-



PRESENT USE PROFILE

Three types of information provide the basis for a profile of sport fishing
in the Susitna basin: 1) angler days, 2) number of fish harvested, and 3)
the residency of anglers. This information is organized by species, by
area, and by-fishery, and has been systematically collected by the Sport
Fish Division since statehood. Formal questionnaires of a large sample of
the sport fishin9 population (nearly 8,400 completed questionnaires ~ere

returned in 1981) have been used since 1977. This effort has resulted in
one of the most carefully designed, consistently managed , and statistically
accurate data bases available for any resource use in the state.

Table 1 summarizes sport fishing days, total harvests, and averages for
the five-year period 21977-1981 for the principle river and lake systems
in the Susitna basin. Figure 1 displays these same data graphica lly. The
fisheries referred to are generally well known . Excluding the Willow
sub-basin area, fishing days range from 7 to 9% of the statewide total over
this period. Only a small portion of the Glennallen area fisher ies are
included in the Susitna area: the Lake Louise complex and the fisheries off
the Denali Highway. The eastside Susitna drainage is dominated by the
fisheries nor t h of Little Willow Creek, which are easily reached from the
Parks Highway. The entire westside Susitna drainage is included, with
effort and harvest concentrated in four main river systems that are
generally reached by aircraft and boat. The available data on effort and
harvest in 1980 for all Susitna basin fisheries are listed in Table 2.
1980 is taken as the typical year for purposes of this study.

Table 3 summarizes the residency of the users of Susitna basin fisheries in
terms of fishing days at each location.

A review of these tables serves to verify several important features of the
sport fishery in the Susitna basin .

Sport fishing i s indeed a widespread and popular activity. For 1980,
effort in the Susitna basin totaled 118,590 fishing days. At 1980
population levels (Anchorage : 174,431, Mat-Su Borough : 17,816), nearly
every res ident in the area could have participated sometime during the
year.

A high percentage of effort (over 30%) is concentrated on a very
limited number of small creeks clustered along the Parks Highway. This
pattern is reinforced by the inclusion of Willow sub-basin data: take n
together, these small drainages3account for 89,694 fishing days, or
35%of the area tota ~ ~n 1980. Target species i n these extremely
popular drainages are primarily salmon.

A near one-to-one re lationship between the number of days fished and
the total harvest appears common. For the anadromous fisheries,
harvest rates appear to be a little lower, whereas for the resident
fish species rates are higher. Since the usual fishing limit is three
fish per day, the 1980 harvest level required to satisfy every
fisherman every day would be about 356,000 fish (118,590 days fished
X 3) or 3.6 times the 1980 harvest.

-2-
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TABLE 1. Sport Fishing Days and Total Harvests, Susitna Basin 1977-1981 (Willow Sub-basin Area excluded)

1977 1978 1979 1980 1981 Average
Fisheries Days Harvest Days Harvest Days Harvest Days Harvest Days Harvest Days Harvest

Clennallen Area

Lake Louise, Lake Susltna
& Tyone Lake 14,899 10,624 13,161 8,419 12,199 8,953 10,539 15,386 14,397 15,941 13,039 11,865

Other Waters (X 35\) 7,746 10,308 4,667 7,914 6,613 11,909 ' 5,823 9,191 5,354 9,231 6,040 9,711

Eastside Susltna Drainage

All waters except Willow Creek
& Little Willow Creek 38,044 33,163 57,641 67,598 54,140 38,561 54,103 54,340 41,949 35,884 49,175 45,909

Westside Susitna Drainage

All FreShwater Areas 31,946 39,606 37,971 48,287 50,374 49,392 48.125 52,272 37,335 36,110 41,310 45,043

Total 92,635 93,701 113,440 132,218 123,326108,815118,590131,189 99,035 97,166 109,565 112,528

(Total Less Pink Salmon) (73,727) (97,300) (89,972) (103,963) (91,774) (99,242)

Percent of Statewide Totals 7.7 9.6 8.8 12.7 9.0 8.3 7.9 10 7.0 10 8.1 10.1

Source: Mills, MIChael J. 1977-1981.
active fiShing, all anglers .
and release fisheries.

-

Statewide Harvest Studies. Selected from appropriate tables. "Days" are days of
"Harvest" denotes all fish taken, all species included, but does not include catch



TABLE 2. 1980 Susitna Basin Sport Fishing Effort and Harvest by Fisheries and Species

Days
Specie s Harvested

lotalOV
Fisheries Fished KS SS LL RS PS CS RT AC LT CR NP WF BB Other Harvest

Clennal len Area
[ake [outse ,

Lake Susltna,
Tyone Lake 10,539 0 0 0 0 0 0 0 0 2,609 4,477 0 1,688 6, 612 0 15,386

other waters (x 35\) 5,823 145 57 75 301 0 0 461 292 ~ 5,985 Q ~ ~ ill ~
Total 16,362 145 57 75 301 0 0 461 292 3,393 10,462 0 1,751 7, 299 341 24,577

Eastside Susltna River Drainages
Caswell Creek 4,963 215 1,124 0 77 1,663 19 154 83 0 353 0 0 26 26 3,740
Montana Creek 19,287 559 2,6B4 0 257 8,230 571 854 167 0 655 0 0 13 13 14,003
Sunshine Creek 5,208 13** 1,534 0 116 2,408 225 193 39 0 0 0 0 39 0 4,567
Clea r (Chunil na) Creek 4,388 172 661 0 6 622 385 950 751 0 1,348 0 0 32 32 4,959
Sheep Creek 8,041 45** 430 0 0 6,362 648 385 83 0 725 0 0 45 0 8,723
Others 12,216 ~** 2,234 1, 663 257 3,403 1,445 ! ,658 790 267 4,854 0 Q 212 gQ 18,348

I Total 54,103 1,049 8,667 1,663 713 22,688 3,293 !,,194 1,913 267 7,935 0 0 367 591 54,340
~
I Westside Susltna River Drai nages

Kro to Creek (Oeshka j 19,364 3,6B5 2,290 0 0 689 0 '1, 305 0 0 1,817 0 0 224 69 13,079
Lake Creek 8,325 775 2,351 0 267 2,101 69 1,1 44 121 0 1,972 103 0 0 0 9,903
Alexander Creek 6,812 1,438 999 0 52 809 121 1,945 353 0 1,145 0 0 0 0 6,862
Talachulitna Ri ver 2,542 121** 491 0 112 276 17 379 982 0 1,713 0 0 0 0 4, 091
Chuit River 614 17** 258 0 0 69 0 301 146 0 0 0 0 0 0 791
Theodore River 700 17** 370 0 0 232 0 250 129 0 0 0 0 0 0 998
Lewis River 43 0 0 0 0 0 0 9 0 0 0 0 0 0 0 9
Other Rivers 4,998 129** 6,010 0 34 362 284 1,72 2 603 181 1,808 0 0 448 0 11,581
Shell Lake 414 0 0 0 198 0 0 103 0 69 0 0 0 0 0 370
Whiskey Lake 29 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Hewi tt Lake 471 0 0 0 0 0 0 9 0 0 0 0 0 0 0 9
Judd Lake 814 0 0 0 267 0 0 86 723 0 232 0 0 0 0 1,308
Other Lakes 2,999 0 __0 Q ~

__0 0 2,092 43 198 ~ !12 Q 34 34 3,271

Total 48,125 6,1 B2 12,769 0 1,111 4,538 491 13,345 3,100 448 9,247 232 0 706 103 52,272

CRAND TOTAL 118,590 7,376 11, 493 1,738 2,125 27,226 3,764 19,000 5,305 4,108 27,644 232 1,751 8,372 1,035 131, 189

Total Poundage 171,OOO/96B 125,000 1,740 12,500 89,800 27,600 19,000 5,300 10,300 30,400 696 2,280 29,300 1,000 527,000

Source: Mills, Michael J. 1981. Statewide Harvest Study - 1980 data. AOF&C, Division of Sport Fish, Juneau. Extracted from Tables 42, 44 and 45.

Species Harvested and average weights (Ibs): Chinook salmon (KS) 24.4/2.2, Coho salmon (SS) 5.8, Landlocked Coho salmon (LL) 1.0 , Sockeye salmon (RS)
5.9, Pink salmon (PS) 3.3, Chum salmon (CS) 7.3, Ra i nbow trout (RT) 1.0, Do lly Varden/Arctic char (DV/AC) 1.0, Lake t rout (LT) 2.5, Ar ct i c grayling (CR)
1.1 , Northern pike (NP) 3.0, Whitefish (WF) 1.3, B"rbot (BB) 3.5 . (Source for poundages: ADF&C, Divisi on of Commercial Fisheries, and ADF&C , Divis ion
of Sport Fish, Pers . Comm., L. Engel 3/83; and, Morrow, James E., 1980. The Freshwater~2!~. Alaska Northwest Publishing Company, Anchorage.

** Ki ng salmon less than 20 inches.
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TABLE 3. 1980 Fi sh i ng Oays by Residency of Users

Days Non-Res. dent Balance
Fisheri es Fi shed Oays Fished Anch. Area Hat-Su Bor, Fbks. ,Area of State

Glennallen Area

Lake Louise ,
Lake Sus itna,
Tyone Lake 10,539 1,875 5,360 1,254 245 1,805

Other Waters (x 35\) 5,823 1,142 2, 177 220 ~ 1,500

Total 16,362 3,017 7,537 1,474 1,029 3, 305

Easts ide Susitna River Ora inages

Caswell Creek 4,963 446 2,871 1,499 88 59
I Montana Creek 19, 287 3,106 13,128 1,967 1 ,026 60

U'1 Sunshine Creek 5, 208 422 3,700 822 245 19I
Clear (Chunilna) Creek 4,388 439 2,596 843 500 10
Sheep Creek 8,041 870 6,202 754 186 29
Others 12,216 2,398 6,075 3,086 343 314

Tota l 54,103 7,681 34,572 8,971 2,388 491

Westside Sus itna Rive r Orainag es

Krot o Creek (Deshka) 19, 364 2,635 14,034 2,581 75 39
Lake Creek 8,325 1,140 6,291 807 25 62
Alexander Creek 6,812 1, 104 4,877 360 161 310
Talachulitna River 2,54 2 536 1,608 25 50 323
Chu i t River 614 93 447 12 0 62
Theodore River 700 37 534 54 0 75
Lewis Ri ver 43 0 43 0 0 0
Other Ri vers 4,998 841 2,816 472 211 658
Shell Lake 414 0 414 0 0 0
Whiskey Lake 29 0 29 0 0 0
Hewitt Lake 471 0 457 14 0 0
J udd Lake 814 181 633 0 0 0
Other Lakes 2, 999 455 1,986 472 12 74

Total 48, 125 7,022 34,169 4,797 534 1,603

Grand Total 118,590 17,720 76,278 15,242 3 ,951 5,399



Differences in odd and even-year pink salmon harvests account for most
of the annual fluctuations in harvest shown in Figure 1.

There may be a correlation between lower harvest rates and fisheries
showing important King Salmon harvests . The Kroto, Montana, Caswell
and Alexander creeks express this effect.

A surprisingly high level of effort takes place in the westside Susitna
fishery, which is dominated by four particularly important streams.
Most of these are in remote areas and demonstrate that the Alaskan
3ngl er is willing to undergo the extra time and expense to fly or boat
into productive fishing areas.

It is possible to select fisheries for which access, use, and harvest
patterns are typical for the basin. In the following section, use patterns
of selected fisheries are discussed, including background data required for
a preliminary economic analysis .

Use Patterns

Rather than treating the Susitna basin as a homogeneous region, the approach
taken here is to select .and describe specific fisheries that typically
share the same patterns of use. For this purpose the most common modes of
access have been chosen as the basis for selection: family car, fly-in, and
multiple modes for which combinations of road, air, and water transportation
are required.

Fisheries accessible by family car. Table 4 summarizes the sport fisheries
accessible by fam1ly car for Wh1Ch harvest and effort data are available.
These fisheries are near major highways and characteristically serve as day
or weekend fisheries. Target species are primarily salmon. Only the Lake
Louise system and 35%of "other waters" occur within the Susitna basin.
"Ot her waters" refers to numerous locations, primarily near the Denali
Highway. The eastside Susitna drainages are relatively small, with only a
small portion of these creeks accessible to anglers. Data in Table 2 for
1980 (our typica l or indicator year) show about half of the fishing effort
and half of the harvest (55%) occurring in these easily accessible
fisheries. Overall success rates are 1.1 fish/day and somewhat lower for
drainages dominated by anadromous salmon (0.8 fish/day). Of the westside
Sus itna drainages only the Kroto Creek - Deshka River system is accessible
by road.

Fisheries accessible by air or multiple modes of transeortion. In Table 5 a
selected group of f1sher1es for WhlCh access 1S more d1fflcult are listed.
More equipment, time, and expense is required to reach these drainages: the
distances travelled are greater, and very often the assistance of commercial
operators is required for a portion or all of the trip. Data in Table 3
show residency of users . Frequency of use of the eastside and westside
systems appears remarkably similar for non-resident and for Anchorage
fishermen, but the westside fisheries appear less preferred by Mat-Su and
Fairbanks fishermen. This is an effect created by the exclusion of Willow
sub-basin fisheries from the analysis: total days fished for all eastside
fisheries is 91,300 (1980, including Willow SUb-basin, Table 1 and Table 6),
or nearly double that of the westside fisheries. The importance of Monta~a

and Kroto creeks is obvious.
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FIGURE 1. Sport Fishing Days and Total Harvests, Susitna Basin 1977-1981

That these streams can ma i ntain productivity year after year under such
enormous fishing press ure attests to their very high value as a resource.

1979 19811980

x = Fishing Days
o = Harvests
* = Harvest Less Pink

Sa lmon Harvests

YEAR

-7-

19781977

160

150

140

130

Fish ing Days 120
and

Tota1 Ha rvests
in 110

Thousands

100

90

80

70

§§

Source: See Table 1
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TABLE 4.

Fisheries

1980 Use of Susitna Area Sport Fisher ies Access ible by Family Car

2 3 Average
1 Round Trip Road Distances Resident Travel Cost (S) Travel Costs

Total Days Fished _ Total Harvests1 Anch Area Mat-Su Bora Fbx Area Anch Area Mat-Su Bora Fbx Area Day

I
0>
I

Glennallen Area

Lake Louise,
Lake 5usitna,
Tyon.. Lake

other waters (x 35\)

Eastside Susitna River

Caswell Creek
Montana Creek
Sunshine Creek
Sheep Creek
Others (x 90\)

Westside Susitna River

Kroto Creek (Deshka)
(x 5\)

Total

10,539
5,823

4,963
19,287
5,208
8,041

10,994

968

65,823

15,386
9,191

3,740
14,003
4,567
8,723

16,513

654

72,777

340

190
210
230
200

280

260

100
130
140
110

190

360

560
540
530
560

500

180,000

53,000
270,000

B3,OOO
120,000

21,000

727,000 4

32,000

15,000
25,000
11,000
8,000

2,000

93,000

9,000

5,000
54,000
13,000
10,000

91,000

S32.00

S28.00
S29.00
S30.00
S28.00

S23.00

Grand Total

l See Table 3.

'As calculated by use of a dig ital map plotter at scale 1/250,000 rounded.

3(Days fished) X (Round trip travel distance) X travel cost per person per mile (SO.097) .

4Average travel cost for Anchorage angl ers : 727,000 = S23.45
31,000 user days

911,000
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TABLE 5. 1980 Use of Sus ltna Area Fi sher i es Access ibl e by Mu l t ipl e Modes of Transportation

76 40 790 695 64 5 40.00
120 90 830 281 23 1 40.00
80 50 800 265 15 7 45.00

134 110 850 66 .8 3 46.00
86 110 800 32 1 - 80.00

-- -- -- -- -
1,3765 121 31

Round Tr ip Travel Distances2

Anch Area Hat -Su 80ro Fbx Area
Res ident Travel Cost ($ x 1000)3 Average Trave l

Anch Area Mat-Su 80ro Fbx Area Cost/Day
Days1 Total 1

Fisher ies Fished Harvest

Easts ide Susitna Drainages

Clear Creek (Chunil na) 4,388 4, 959
other waters (xl0\) 1,222 919

Westside Sus itna Drainages

Kroto Creek (Deshka)(x95\) 18,396 12,425
I Lake Creek 8,325 9,903
\0 Alexander Creek 6,812 6,862I

Talachulitna River 2,542 4,091
Chuit River 614 791
other waters 10,468 17.546

Total 52,767 57,496

250 160 570. 37 17 15 $20.50

Crand Total $1,528,0004

l Sep. Table 3.

2Ai r travel distances only for Anchorage and Hat-Su . Anchorage air distance plus 716 road miles for Fairbanks.

3See Kroto Creek (Deshka ) work sheet for example of ca l culation (Note 7) .
4Anchorage, Matanuska Valley and Fairbanks values only.

5Average for Anchorage 1,376,000 ~ $89.00
\5, 00



TABLE 6. 1980, Wi l l ow Sub-basin Sport Fishing Effort and Harvest by Fisheries and Species

Oays OV fota l
Fisheries Fished KS 55 LL RS PS CS RT AC LT GR BB ' Ot her Harvest

Knlk Arm Oralnage

Little Susltna Ri ver 22,420 646 6,302 0 2,127 3,918 465 BS2 l,74B 0 1Bl 9 1,059 17,307
Was i l l a Creek

(Rabbit. Sl ough) 5,726 0 3,555 0 0 310 9 121 189 0 0 0 0 4,184
Cottonwood Creek 9,268 0 3,375 0 2,660 0 0 1,085 439 0 0 0 0 7,559
Wasilla Lake 1,642 0 0 43 0 0 0 2, 084 181 0 0 0 0 2,308
Finger Lake 6,483 0 0 10, 685 0 0 0 0 0 0 0 0 0 10,685
Kepler Lake Compl ex 8,597 0 0 2,807 0 0 0 5,906 0 0 1,061 0 0 9,729
Luclll e Lake 3,798 0 0 3,633 0 0 0 0 0 0 0 0 0 3,633
Big Lake 12,195 0 0 189 43 0 0 5,398 7,585 594 0 43 0 13,852
Nancy Lake

Recreation area,
I Including
~ Nancy Lake 9,153 0 0 146 69 0 0 2,540 327 749 0 34 43 3,9080
I Others 23,248 0 2,798 1,997 775 473 60 11,382 20,015 775 8,317 224 34 28,850

Total 102,530 646 16,030 19,500 5,674 4,701 534 29,36 8 12,484 2,118 9,514 310 1,136 102,015

East Side Susltna Oral nage

Willow Creek 29,011 289 1,207 0 83 23,638 989 1,168 636 0 1,863 0 116 29,989
Little Willow Creek 8,190 32 494 0 77 6,420 270 353 122 0 1,156 0 13 8,937

GRANO TOTAL 139,731 967 17,731 19,500 5,834 34,759 1,793 30,889 13,242 2,118 12,533 310 1,265 140,941

Source: Hills, Hlchael J. 1981. Statewide Harvest Study - :980 Oata. Extracted from Tables 44 and 46. Alaska Departmen t of Fish and Game,
Divisi on of Sport Fish, Juneau.

Species Harvested and average weights (lbs) : Chinook Salmon (KS) 24.4/2.2, Coho salmon (55) 5.8, Landlocked Coho salmon (LL) 1.0, Sockeye salmon
IRS) 5.9, Pink salmon (PS) 3.3, Chum sal mon (CS) 7.3, Rai nbow trout (RT) 1.0, Dolly Varden/Arctic char (DV/AC) 1.0, Lake trout (LT) 2.5, Arctic
grayli ng (GR)l.l, Bur bot (BB) 3.5 (Source for poundages: ADF&G, Division of Commercial Fisheries,
and ADF&G, Division of Sport Fish, Pers. Camm., L. Enge l 3/83; and, Horrow, James E. , 1980. The Freshwater Fishes of Alaska. Alaska Northwest
Publishing Company, Anchorage. - --- - ---

**Klng salmon less than 20 Inches.
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ECONOMIC VALUES

Access is among the most important factors determining patterns of use. In
addition, access is of central importance to the economic analysis, in
which a simplified version of the travel cost method is used. The primary
assumption of this method is that the net dollar value of a recreational
fishery may be estimated by taking the cost of travel as a sUbstitute for
the price of a fishing trip. In other words, payment of the costs to travel
to a specific location may be taken as an expression of "willingness to pay"
to use that location and represents the net value, or worth, of that site to
the user. Therefore, if the number of trips taken per year to a fishing
area is known, the costs of travel may be estimated from standard sources
and a dollar value determined. This is no more than a short-hand method of
arriving at a preliminary determination of recreational use values "at zero
price." Without preparation of a demand function for the fishing trip and
with no prediction of the use of a site at increased costs, it is not
possible to estimate willingness to pay the "margin above cost of sport
fishing which measures the4real monetary value which would be lost if the
fishery were to disappear." The present effort is a first step towards
application of the travel cost method to a large geographic region for the
purpose of estimating net benefits from private recreational uses.
Commercial operations of sign ificant size serve the sport fishery and
represent a significant addition~l source of value; but they are not 5
included here, nor is any measure of consumer's surplus attempted.

Fisheries Accessible by Family Car

Resident travel costs of $911,000 (Table 4) portray a general perspective of
the annual "value," or net benefit to the economy in general, of the
fisheries identified. This analysis is driven by the use of two sets of
data and a single cost factor : angler days, residency of fishermen, and the
cost/mile of automobile travel. The cost of $.097/mile used is derived from
United States Department of Transportation data for 1977, updated for Alaska
by use of the Alaska consumer pri~e index and assuming that there are an
average of 2.5 persons per car. The cost figures in Table 4 are
~enerated by simply multiplying (days fished by origin of fishermen) X
(round trip distance to site) X $.097. It is assumed that all fishing trips
are one-day trips.

The data shown in Table 4 may be used to estimate the value of all road
accessible fisheries. Anchorage, Mat-Su Borough, and Fairbanks residents
spend over $900,000 annually ($911,000) in travel costs to sport fish in the
six most popular fisheries in the Susitna basin. Using the appropriate
averages, travel costs for unidentified fisheries may be estimated as
foll ows:

Glennallen other waters
5,823 days X$32!day = $186,000

Eastside other waters
10,994 days X$29/day = $319,000

Total = $505,000

-11-



3,305 da~s X ($150 + $32)/day = $301,000
2 day/trlp

Residents from elsewhere in the state (see "Balance of State" column, Table
3) used these waters, and estimates of their travel costs may also be made
under the assumption that these users incur a travel cost similar to
Anchorage users, plus a nominal air fare ($150), and that they mostly take
two-day fishing trips.

Balance of state
Glennallen

Eastside

Westside

481 da~s X ($150 + $29)/day = $ 43,000
2 day/trlp

2 da~s X ($150 + $23)/day = $ 173
2 day/trlp

Total $340,000

In addition, considerable use of these fisheries occurs by non-residents
(see Table 3), who generally fly to Anchorage and incur travel costs
thereafter similar to Anchorage residents. If half of a round trip air fare
from Seattle may be attributed to fishing and two-day fishing trips are
assumed, the following costs are derived:

Non-residents. Glennallen area
3,017 da~s X ($263 + $33.60) = $ 448,000
2 day/trlp day

Eastside Susitna
7,242 da~s X ($263 + $29) = $1,050,000
2 day/trlp day

Westside Susitna
132 da~s X ($263 + $30) = $ 20,000

2 day/trlp day
Total $1,520,000

$ 911,000
$ 505,000
$ 340,000
$1,520,000

In summary, the total value of fisheries accessible by
Willow sub-basin) is as follows:

"Big Six" fisheries
other waters
Balance of State
Non-res idents

road (excluding the

Total $3,276,000

Fisheries Accessible by Air or Multiple Modes of Transportation

The analysis of economic value of systems requiring multiple modes of
access goes well beyond the usual application of the travel cost method.
A number of assumptions are required concerning distances travelled,
the preferred travel mode, residency of users, the number of days .Jer

-12-
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trip, and the variable costs incurred. It may be useful therefore to
describe the analysis70f one fishery: the Kroto Creek - Moose Creek 
Deshka River system.

Access to the Deshka River system is available at five locations : by air to
the mouth of -the river, Neil Lake, and Butterfly Lake; by car and boat at
the Petersville road crossing; and from the Kashwitna River dock on the
Susitna River. It is estimated that 5% fish by car access along the
Petersville road area, another 45%by boat access from the Kashwitna dock,
and the remaining 50%by aircraft to the mouth of the river. It is further
assumed that half the f ishing on the Deshka is day fishing, the other half
consisting of two-day trips. It is further assumed that all users resident
in the Mat-Su Borough and Fairbanks areas access the fishery by car and boat
from the Kashwitna dock and that their fishing trips last two and
two-and-one-half days respectively. Travel cost is then calculated from
Anchorage, the Mat-Su Borough, and Fairbanks, based upon round-trip miles by
each mode of transportation, costs per mile, and the number of users grouped
by residency. Travel cost for the remaining users (balance of state) is
determined using an averaged value.

Travel costs for fisheries requiring multiple modes of transportation are
shown in Table 5. Da ta . may be used from this table in the same manner as
above to estimate costs for "other waters" and the balance of state and
non-resident costs.

Eastside "other waters"
1,222 X $29 = $ 35,400

r

Westside "other waters"
10,468 X $50 = $523,000

Total = $558,000

Users from elsewhere in the state (Balance of state, Table 3) show:

Eastside
208 da7s X ($150 + $89) = $ 24,900
2 days tr t p

Westside
1603 days X ($150 + $89) = $192,000
2 days/trip

Total = $216,900

For non-residents, the approach is similar to that taken in Table 5:

Eastside Susitna
679 da7s X ($263 + $89) =
2 days trip

-13-



Westside Susitna
7022 days X ($263 + $89) = $1,236,000
2 days/trlp

Total = $1,356,000

In sUl11llary, the total net "value" of fisheries requiring multiple modes
of transportation is as follows:

"Big Six" fisheries
other waters
Balance of State
Non-residents

Total Willingness to Pay

Total

$1,528,000
$ 558,000
$ 217,000
$1,356,000

$3,659,000

Fishery :
Sample:
Question:

Our current estimate of the total 1980 net "value" of these fisheries is in
the range of $7,000,000.

Willingness to Sell

One of the purposes for calcula ting the economic value of fish and wildlife
resources is to assist i n determlning whether a project requiring the
limitation or loss of these resources can be justified economically. In
these situations, "willingness to pay" to enjoy the use of these resources
is not the appropriate measurement. In cases where loss of a resource or an
activity is the management option under consideration, the correct measure
of value is the willingness of the users to sell or relinquish their right
to use the resources in question.

The ADF&G Sport Fish Division has included hypothetical questions regarding
the willingness of anglers to give up their right to fish pink salmon as
part of a larger study of the values of sport fishing on Willow Creek (see
Workman, William G. 1983. Valuing Outdoor Recreation Opportunities.
Agroboreal is. Fairbanks, p.29ff), with the following results:

Willow Creek Pink Salmon
504 anglers
"What is the sma llest amount you would accept to give up
your rights to fish pink salmon on the Willow Creek in 1980?"

Net willingness to sell: $2,685,740
Days fished pink salmon 1980: 19,121
Net willingness to sell/day: $140.46
Days fished all species in 1980 : $29,989
Extention to all species fished: $4,212,255

As has repeatedly occurred in other studies, it appears that values based
upon es t imates of "willingness to sell" are considerably higher than based
upon "willingness to pay." Using the figures for a pink salmon fishing day
for the entire region ($140.46), and using the five year average days

-14-
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fishing for the entire basin (see Table 1), 109,565 days fishing results in
a total average value of $15,400,000.
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ENHANCEMENT POTENTIAL AND PROJECTED USE

The enhancement objective for the recreational fisheries of the Susitna
basin is to produce an additional 106,000 salmon and steel head by 1988.
Using a 2.3% annual growth rate, an increase of 87,000 angler days over 1979
is expected, 'or 522,000 angler days by 1988. To maintain the current catch
rate of .35 salmon/day the total catch must therefore increase to 124,000
fish (Alaska Department of Fish &Game, Division of Sport Fish. 1981. Plan
for Supplemented Production of Salmon and Steel head for Cook Inlet
Recreation and Fisheries. Juneau, Alaska.).

Enhancement of Access and Public Facilities

Because the road system and population centers are on the eastside of the
Susitna River, access to the major sport fishing streams located on the
westside is difficult. Since most eastside streams are intersected by
(other than parallel to ) the highway, access is limited by private land
holdings (pp. 20-31). Given this situation, provision of any new access and
facilities is expected to result in significant increases in fishing effort.

-16-
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Days Fished 1980Creek

NOTES

1Mills, Michael. Statewide Harvest Survey, 1977-1981 Data. Volume 19
23, Federal Aid in Fish Restoration and Anadromous Fish Studies.
Alaska Department of Fish and Game, Division of Sport Fish .
Juneau, Alaska. 1979, 1980, 1981, 1982.

2Sport fishing activities within the Willow sub-basin area are
excluded from this study. Th is area has already been treated under an
area plan (see Alaska Department of Natural Resources, et al. Willow
Sub-Basin Area Plan. Division of Research and Development, Anchorage.
1982.) For reference, sport fishing activity in this area for the 1980
indicator year is summarized in Table 6.

3Fisheries of this type for the Susitna basin are:

Miles of River
Accessible to AnglerI

I

I

I

I

••

'I

I

I

Willow Creek
Little Willow Creek
Wasilla Creek
Cottonwood Creek
Montana Creek
Caswell Creek
Sunshine Creek
Sheep Creek

Total

29,011
8,190
5,726
9,268

19,287
4,963
5,208
8,041

89,694

1.5
1.5
2.0
2.3

.5

.5

.5
1.5

10."3

I
angler days/mile/day : 89,694 = 145

10.3 x 60

(assume 60 day season, all species)

I

I

I

4Crutchfield, J. A. 1962. Valuation of Fishery Resources. Land
Economics, 38(5): 148.

SA procedural guide and primary source for the travel cost method is
provided by: Dwyer, J.F., J.R. Kelly, and M.D. Bowes. 1977.
Improved Procedures for Valuation of the Contribution of Recreation
to National Economic Development. Final Report to the Office of
Water Research and Technology Grant No. 14-34-001-6237

'I

I

'I
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6cost/mile, standard auto determined as follows:
¢/mi le

Variable Costs
Maintenance
Parts & Ti res
Gas & Oil

Subtotal

Fixed Costs
Depreciation
Insurance
Taxes

Subtotal

Total

1976a
U.S. National
Average

4.2
3.3
rx

4.9
1.7
1.6
n

15.7

Nov. 1982b
U.S. National
Average
1976 X 1.8

13.5

14.76

28.26

Nov. 1982c
Alaska Costs
1982
USA X 1.24

16.7

18 .3

35.0

cost/mile, Recreation Vehicles assumed 20% above standard auto or
$.35 X 1.20 = $.42;

assume 70% family car use, 30% recreationai vehicle use:
(70 X 16.7~ + (30 X42) =

00

11.70 + 12.60 = 24.30 = 9.7 d
23"""

Source

aFederal Highway Administration. 1977. Transportation Trends and
Choices. Tolls and parking fees excluded.

bpers. Comm., Neal Freid, Alaska Department of Labor, 1/13/83, based
upon United States Transportation CPI update factor:

Nov. 1982, 297.4 = 1.8
1976 1D5':"5"

cibi d, 1/13/83, 11/82 Transportation Index for Alaska:l.24 or 24%
higher in Alaska.

dFor comparison see use of 7¢/mile in Nicholson, A.J. 1957. Summary
of Sportsmen's Expenditures, Missouri River Basin. Spec. Sci. Report:
Wildlife #35. United States Department of Interior Fish and Wildlife
Service, Washington, D.C. Surveys from 1940's.

For comparison see also use of 30¢/mile for reimbursable cost of
private auto use by State of Alaska.
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7Work Sheet - Fishing Recreation Values - Non-Road Accessed Areas

Fishing Location Kroto Creek (Deshka)
Po i nt of Origin .:.,:An:.:.,:c::.,:.h:,:::o.:...ra::.;gz;:e:....- _

Two alternative methods of access:

I

I

I

I

I

1.

2.

Auto/Air Taxi

a) Auto Round trip mile~ to air taxi = 25 miles
b) Auto Miles in a) above x $.097 = $2.45
c) Air taxi round trip miles to fishing-rocation (river mouth)

= 180 miles
d) Air taxi miles in c) above x $.640 = $115.20
e) Total cost per person = b) $2.45 + d) $115.20 = $117.65
f) Assumed %of people using this access method 50%
g) % i n f) = .50 x e) $117.65 = $59.00 weighted cost

Auto/Boat

a) Auto miles round t rip to stream which accesses fishing
location .185 miles Kashwitna

b) Auto miles in a) above x $.097 = $17.95 Kashwitna
c) Boat round trip miles to fishing location 60 miles Kashwitna
d) Boat miles in c) above x $.338 = $20.28
e) Total cost per person = b) $17.95 + d) $20.28 = $38.23
f) Assumed %of people using this access method 45%Kashwitna
g) % i n f) = .45 x e) $38.23 = $17.20

I

I

User day value

Weighted cost f rom 1. g) above = $59.00

Weightrd cost from 2. g) above = $17.20

I Total Cost = $76 .20

I

I

I

i

I

I

User day value = Total Cost $76.20 t average # of days/trip 1.5 = $50.80

Total Value = User day value $50.80 x Anchorage user days 14,034 =
$712,927.00

-19-
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EX ECUTI VE SUMMARY

~a l ue s demonstrated are summa rized in Table 1, which follows.

TABLE 1. Annua l Economic Val ues of Recrea t iona l Hunt i ng i n t he Susitna
Bas in

The human use of wi ld l ife hunti ng areas in t he Susitna basin i s analyzed
f rom an economic perspective. Value is demonstrated i n terms of
expenditures by big game and waterfowl hunters, under the assumpti on that
these expenditures would not occur in the Alaska region were wildlife
resources absent.

$579. 760

193,000

580,000

5.000. 000

Moose, Caribou, Dall Sheep . Bea r. Wate rfow l
ToTAL VALUE ($ )

- 1-

X 8 hr/day X S28.406/,r X 1/3 =
2.080 hr yr

Licenses &tags 1

Leisure time estimate2

Estimated total expenditures3

3See Tab le 2

Source of Va l ue

1See Table 26

243, 440 hunt er days

In addition, an application of the tra vel cost method of resource val uat ion
is at tempted for recrea~ iona l moose, cari bou, and Dall sheep hunti ng i n nine
selected areas of t he basi n. The values deri ved are underestimates, since
import ant elements of t he me thod, such as qua l i ty vari ables, si t e fees ,
opport unity costs . and avai lab i l i ty of subst i t utes have not been incl uded.
However, t he re lat ive cont r ibut ions to t he genera l economy of hunting i n
these areas i s i ndicat ed. No effort has been made to estab l ish consumer
surplus values, since a required assumpt ion (t hat higher cost s of t ravel
resul t in reduced rates of use) ts apparently not val id for Alaska (Burgess ,
S.M .• 1983 . A Comparison of the Net Benefits of Livestoc k Grazing and Moose
Hunt ing i n the Headwaters of the Litt le Susitna River. Sta te of Alaska.
Department of Fish and Game, Anchorage).

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



INTRODU CTION

The purpose of an economic analysis of recreational hunt i ng in the Sus itna
basin is to est abli sh do l lar values to the economy for these act ivities. If
rel iab le, these values may 1) demonstrate that hunting does i n fact bring
dollars to the economy of the state and therefore represents economic value
to its citizens; 2) al low compa risons with the extent and magnitude of
economi c values of ot her l and extensi ve, resource-based indust ri es and the
possible losses resu lting f rom competing activities; and 3) define the
sources of value so that they might be protected and increased through
appropriate land management practices.

Southcentral Alaska supports a human population with densities comparable to
many other urban/suburban areas of the country . Additionally, only a small
port ion of the land area of the Susitna basin i s served by roads . The
existing pressures upon accessible fish and wildlife resources are therefore
extremely high in selected areas. As shown below, the economic values of
these resources are likewise very high. It i s t he combi nat i on of relatively
abu ndant fis h and game resources in close proximity to populat ion centers
that gives rise to the high economic values found in the Susitna basin.

Severa l diffe rent methods are used i n th is report to establish economic
value; i n every case they are chosen to best match the data available to the
department. In general, an effort i s made to follow the guidelines provided
by the Water Resou rces Council (CFR, Chapter VI, Subpart k. NED Benefit
Eval uat ion Procedures: Recreation. November 4, 1980) . Tot al expenditures
basin-wide are estimated initially, based upon check station surveys of
hunters (contingent valuation). In cases such as bear and waterfowl , where
available data are minimal, estimates by staf f expe r ts are used (unit day
value approach). Basin-wide values for total expend itures by hunters are
included in the discussion of harvest data presented elsewhere. A travel
cost analysis is attempted for t hose cases where travel data are avai lable .
Us i ng these several different approaches, an est imate of the general l evel
of the value of hunting to the economy of the state i n the land areas
considered should be possible.

Data Base

This report i s dependent upon a broad array of data collection programs
carried out by t he department. The data base used for each species ~ na 1 yzed

i s described in the appropriate sections. The harvest ticket hunter report
system provides data on the use of three major game species : moose ,
caribou, and Da 11 sheep. This report ma kes extens ive use of t his data base ,
which is t herefore descr ibed below.

Harvest ticket hunter report system. Harvest t ickets are i ssued to al l
hunt ers who part i cipa te in moose, sheep, and caribou hunt s t hrou ghout the
state . Forms are provided by the Department of Fish and Game and by vendors
of hunting licenses (see Figure 1). Partic ipants are request ed to return
completed ti cket s to the depa rtment regardl ess of the success or fai l ure of
t he hunt. The only exception to this requi rement occurs in t he case of
permit hunts, which are discussed below. The harvest ticket system
constitutes one of t he maj or data gathe ring systems used by t he depa rtment
for game management . Some 69,339 harvest t icket forms were i ssued for the

-2-
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BUSINESS REPLY MAIL

ALASKA DEPAR TMENT OF FISH & GAME

33 3 RASPB ERRY ROAD

ANCHORAGE, ALASKA 99502- 9979

WE ...RE AS~ ING FOR LOCA.
TION BY DRAINAGE. PLEASE
GIVE THE NAME OF THE
CREEK OR RIVER NEAREST
YOUR HUNTING LOCATION.
MOUNTA IN PEA~S AND
LAKE NAM ES ARE ALSO
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1981-1982 season : 44,337 for moose hunts, 18 ,252 for car ibou hunts, and
5, 750 for sheep hunts. Three sets of informat ion are requested on t hree
separate parts of the ticket: the "over lay, " the "hunt er report ," and t he
"harvest ticket. " The overl ay requests information about t he hunter: name,
residence, and, by refe rence, the i nformat ion on the hunting license. Thi s
i nformat i on is essential for the present review and i s very likely t he most
speci fic and reliab le informat ion col lected. This port ion of the t i cket is
issued by and returned to the department. The "hunter report" requests
information on t he hunt itsel f (number of days , loca lity of hunt, and
transportation used) and, in cases of successfu l hunt ers , the
characteristics of the animal killed (date, sex, size, and method of ki l l ) .
Lastl y , the "harvest ti cket " port ion tndtcates - the date of the kil l and
accompanies the anima l until it is processed and stored.

This data i s automated by the Game Div ision Statistics Section. The fi rst
step i s entry of the data by harvest ticket number into a general or
"sequent i al " file. The Habitat Division, Data Management Unit, through the
coope ration of the Game Division, has developed summaries of hunter repor t
data for t he 1981 moose , caribou, and sheep hunts (see Data Supplement for
general file harvest statistics for the planning area).

Permit hunts are des igned for situations i n wh ich cl ose control of the
number of animals taken is necessary to meet the special needs of a given
subpopulation and for hunter safety. Data on these hunts is normally
tabulated by area biolog ists and mainta i ned i n respective regional off ices.

There is at present no regular data collection program within the department
regarding the economic aspect~ of wild li fe uses .

Summary of Total Annual Expenditures

Cost information 'outlined below is summarized in Table 2. The summary of
total annual expenditures by Susitna basin hunters for selected species
approaches $5,000,000. An estimate of expendi tures for numerous sma ll game
species was not attempted. '

TABLE 2. Summary of 1981 Cos t s of Hunt i ng i n the Susitna Basin

Species

Moose
Cari bou
Dall Sheep
Bear
Waterfowl 1

TOTAL

Hunters

4,594
747
328

1,714
1,951

9,334

Total Cost Estimate

1,089,000
550,000
890,000

1,510,000
554,000

4,903,000

1Includes Willow subbasin area
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HARV EST STAT ISTICS AND PATTERNS OF USE OF GAME IN TH E SUS ITNA BASIN

As out l ined above, harvest stat ist ics col lec ted direct ly f rom hunt ers by t he
Al aska Department of Fish and Game provide data for est imating use of moose ,
caribou, and Da ll sheep in t he Susitna Basin. In the sect ions t hat fol low,
these statistics are summarized by species and linked with general
descriptions of the patterns of hunting in the area, with "typical" hunts,
and with other descriptive material designed t o promote an underst andi ng of
the harvest statistics data base. Finally, an estimate of to tal
expenditures by hunters for t he entire planning area i s made , based upon
t hese harvest statist ics and the expenditure data avai lable. In al l
instances permi t hunts are excl~ded from this discussion.

Moose Hunting Data Base

Moose hunting was described i n Chapter I f rom a general perspective for the
entire Susi tna-Beluga basin. Informat ion on the numbers and distribution of
moose hunters i s presented, as well as add itional i nformat ion on residency
and travel modes. Similar information in a slight ly different format is
summarized for 1981 in Table 3. In Table 4 the same data is presented. for
selected Susitna basin harvest report code units where most moose hunting
occurs. '

Use patterns/tyhical hunts. There are several approaches to conducting a
moose hunt l n t e plannlng area.

a. Road hunts. For areas accessible by road where moose are known to be
present, weekend (2; day) road hunts are common. A hunter will use a
camper-equipped pick-up or light camping gear and, with binoculars,
drive from lookout to lookout searching for moose. In a likely area, a
hunter will park and leave the road area for perhaps a ha lf-mile, but
rarely further. Fully 80%of the hunting i n the Petersville Road area
is of this type. An important variation on the road hunt is the use of
ORVs to extend the range of search possible during 'a half-day or
one-day foray from the highway . Table 4 indicates the large number of
hunters who consider ORVs primary transportation.

b. Fly- in hunts. Because of the l imited road system, fly-in hunts are
very common in the area. Since weight and space are important
considerations in small aircraft, fly-in hunters often go light and
store or loca lly secure ORV, boat, and camping equipment. In portions
of the Beluga area (Unit 16-02-013) this system is used through the
cooperation of local residents.

c. Boat hunts. Because of the demanding conditions met on the Susitna and
tributary r~vers, larger boats with a minimum of 50 hp (jet equipped)
are most commonly used. Boat transportation is efficient since heavier
weights can be accommodated. Most often a hunter will put in at a
landing along the Parks Highway, then travel to a preferred hunting
area, make camp, and then pursue the hunt, using the boat and the camp
as a base.
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TABLE 3. Susi tna-Basin 1qB1 General Fi l e Harvest Sta ti stics for Moose

Game Management Unit (GMU)
13 14 1&

Talkeetna Mts. Tal keet na
Chul itna / Mt s . to Alaska

De letions1 Tot a12Watan a Hi 11 s Chugach Mt s . Range

Hunt ers
Total 999 1,B34 2,195 434 4,594
Successful 258 272 567 53 1,044
Unsuccessful 741 1,562 1,62B 381 3,550

Hunt er Days
by Residency

Anchorage area 3,380 5,057 8,467 NO 16,904
Mat-Su Borough 1,055 4,192 2,117 7,364
Kenai-Home r 177 106 452 735
Fairbanks -Delta 492 42 289 823
Cordova-Tok 448 27 32 507
Southeast 53 13 26 92
Out-of-state 264 175 643 1,082
Forei gn 30 7 88 125
Other state 21 119 184 324

TOTAL 5;920 9,738 12,298 2,5983 25,358

Hunter Days by
Prima ry Mode of

. Transportati on
Air 948 447 3,974 NO 5,369
Boat 1,009 495 2,139 3,643
Of f - road vehicle 1,487 1,523 1,273 4 ,283
Highway vehicle 1,201 4,166 2,634 8,001
Unknown 1,185 2,913 2,251 6,349
Horse 90 194 27 311

TOTAL 5,920 9,738 12,298 27,956

Source: Alaska Department of Fish and Game, Habitat Division, Data
Management Unit . Greg Fische r, 1983. Spec ial computer run
completed 7/18/83.

~ReqUired for reporti ng un its partiall y outside the planning area
3Does not include hunters or days of unknown residency or unknown success

Assume 10%
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TABL': 4. 1981 Moose Harves t St at i st i cs for Sel ect ed Sus itna Basin Harvest Report Code Un its (HRCU)

Hunters l Days 1 , Or i gin Of Hun t er s2 Pri ma ry Hod~ of Trans purt at i on
HRCU Name Hunti ng Anch Mat-5u oth e r out - af - off -road highway

acreage T[ 5 U f[ 5 U Area Bor a Alaska state air boat veh i cl e vehi cl e unknown ho r-se

16-01 -002 Petersvi 11e Rd 604 106 49B 3,342 595 2,747 472 82 38 7 13 13 136 326 116 0
400, 000 ac res

16-01-003 Sus itna Rlver/
Lower Yentna
270,000 ac re s 121 27 94 635 137 498 91 24 1 4 18 28 8 29 38 0

14-01-011 Moose Creek 79 13 66 429 40 389 SO 28 1 0 0 0 18 44 16 1
- 013 Reserve 52 12 40 244 37 207 36 13 1 1 0 0 10 32 10 0
-017 61,400 acr es 190 36 154 871 130 741 118 65 3 2 1 1 14 21 48 5

sub total 321 61 260 1,544 207 f,337 Wi m; --s' j 1 1 """JI2 ~ flj b

16-02-013 Beluga
630,000 acres 158 62 96 945 420 525 129 9 10 9 112 10 8 11 17 ()

I 16-02-004 Mt. Venl o/m
I mid-Yentna

630,000 ac res l h8 63 105 950 322 628 131 14 1 18 89 57 0 0 22 0

16-02 -012 Alexander Cre ek
lit. Sus itna
426,000 acres 200 54 146 1,037 225 812 163 11 10 11 108 53 1 1 37 0

14-01 -016 Jim's Slough 69 17 52 283 70 213 37 31 0 0 1 1 14 121 48 5
14-01-024 Hunter Cre ek 62 14 48 353 65 288 20 39 1 0 4 16 8 22 12 0

subtotal 131 31 100 636 135 501 ""57 10 1 0 --s' 17 ""TI m bO --s'

13-10L Nel china Bas in 292 38 254 1,718 212 1,507 190 33 44 18 52 108 11 47 73 0
13-12L 1, 900,000 acres 211 52 159 1,2 11 263 948 129 50 33 11 36 18 78 36 41 1
13-13L 74 10 64 356 47 309 24 19 1 1 3 0 19 22 25 6
13-14L 68 34 34 377 16B 210 42 14 4 5 31 3 25 1 6 2

subt ota l 645 134 511 3,662 690 2,974 rss ITS "ll"2 --..rs m ill m m; m 9

14-01 -0 01 W. Chic ka l oon R. 31 8 23 130 25 105 15 13 1 0 7 0 0 9 9 6
14-0 1-003 Castl e Mt. 11 3 8 54 3 51 9 2 0 0 0 1 0 7 1 0

85,000 acres
subtota l 42 11 31 184 28 156 24 15 1 0 7 1 0 16 10 6

TOTAL 2, 390 5491,841 12,935 2,759 10,178 1,656 447 149 84 475 309 350 829 519 26

~ TL=To ta lt S;Su cc e ssful, U;Unsucce ssful . Figure s do not i nc l ude hunters or days of unknown resi denc y or unknown s uccess .
Anch Ar ea = Anchorage, Chugiak , Eagl e Ri ver, El me ndor f Air Forc e Base, Ft . Richardson, Eklutna .
Mat - Su = Pal me r , Sutton, Was illa, Big Lake, Talk eetna, Trapper Cree k, Will ow, Al exand~r Creek, Bel uga.
Other Alaska = Fai rba nks , Kenai , etc.



It is possi ble t o defi ne i n more deta i l a few of the characteri st l cs of
moose hunting i n the Sus itna bas in by a further look at Tables 3 and 4. An
annual harvest of approxima te ly 1,000 moose f rom the pla nn ing area, together
with over 25, 000 hunt er days required to real i ze this harvest , is an
act i vity of sign i f icant proport ions. For examp le, t aki ng t he usual measure
of t he val ue of l ei sure time at 1/ 3 wage rate, 50.9 mill ion in opportun ity
co~t i s represented by t hi s activi ty:

(25,358 days X 8 hrlday X 528,406 med ian AK income X 1/ 3 = 5923,000)
2,080 hr/y r

With 1,044 hunters of 4,594 report i ng successfu l "hunt s we see success rate
of 23%for the basin, or one i n every f ive hunters, and about 24 hunter days
required t o take one moose. Rates of success vary from 14% in Uni t 13-13l
and 16%at Moose Creek, to 39% rates of success at Be luga and 50% i n
Uni t 13- 14l . Hunt ers f rom Anchorage domina te the f i el d, although i n terms
of per capita parti ci pati on rat es , Ma tanuska Vall ey hunt ers dominate (19 per
1,000 to 68 per 1,000, using 1980 population figure of 174,431 and 17 ,816,
respectively ) .

A fai r balance exists (except for t he occasional use of horses ) among al l
modes of t ransportation repor ted as "pr imary" by basin hunt ers , indicating
the complexi ty of travel requirements . This i s particularly true in Unit
13. In Unit 14 the predominance of hi ghway t ravel i s obv ious, as is the
predominance of ai r travel in Unit 16. The l arge number of hunt ers not
reporting a mode of transport ati on (" unknown") results f rom t he difficu lties
in answering t he question on the hunter report form ("What was your prima ry
mode of transportation?") when multip le modes are almost always used.

Of the planni ng area, ni ne geographi c units , compris i ng some 4,600, 000 acres
of the $usi tna basin, have been selected for economic analys is (Table 4) .
These areas, or Harvest Report Coding Units (H RCU) , are shown on Atlas maps
A3a , A3b, A3c, and are selected on the basis of their importance to users
and t o t he ma in tenance of fish and wil dlife resources . These uni ts are part
of three maj or l and areas : the $usitna l owl ands (GMU 16), the ri vers and
foot hi l l s of the Knik Arm area (GMU 14A ), and the southwestern portion of
the Ne1china basin (GMU 13). The popularity of the Petersvi11e Road, Moose
Creek and t he 10l and 12l Ne1chi na un its i s obvious.

Moose hunters spend 5. 4 days hunting on t he average , wi t h a range of 4.2 for
the West Chickal oon to 5.9 at Beluga. Successful hunters spend a l ittle
less time on their hunts (5.2 days) than unsuccessful hunters (5.4 days) .
Mode of transporta tion is i ~po rta nt to an economic analys is . Obv ious ly,
t hose units access ible by road (Uni t s I, 3, 7, 8 , 9) provide hu nt i ng
opportu nit ies to a l arger group of people at lower cost t han remote , fl y- in
areas (Units 2, 4, 5, 6) . Problems in the use of th is data are caused by
the 1arge "unknown" catego ry.

Tot al expenditures. Data in Tab le 3 allows an est imate of expenditures for
moose huntlng 1n the planning area if l inked with a survey of COStS faced by
hunters passing the Glenn Highway check station carried out by t he
department i n 1979.
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During nineteen days of operati on of the check sta t ion a tot al of 1,195
hun ters were cont acted. Ex penses ~ve ra ged 5237 each per hunt . Most hunt ers
hunt in part ies of two to f ive peop le . The non-resi dent hun t ers hunting
alone or wi t h another non- resi dent faced t he hi ghest costs : 34 int erv i ewed
from seventeen st ates showed average costs of 53 ,500 each per hunt ( range
5150-510,000) . The non-res ident hunter apparent ly spends much less when
hunting with a resident friend or rel ati ve . Nineteen mixed
resident/non-resident par ties we re int erv i ewed with average hu nt er expenses
of 5470 each per hunt (range : 550-58 ,000) . A l arge group of res ident
hunters i nt ervi ewed ,(1,079) showed average expenses of 5120.00 each per
hunt . Thi s data is summari zed in Table 5.

TABLE 5. 1979 Moose Hu nt er Expend i t ure Survey at t he Gl enn Hi ghway Check
Stat ion

Average Expenses/ Hunter
Hunt ers Part ies Res idency Cost(S) Range (5)

34 24 non-resident 3,400 150 • 10,000

82 19 .mi xed part i es 470 50 - 8,000

1,079 NA resident 120 N/ A

TOTAL 1,195 NA All Groups 237 50 - 10,000

Source: Cunning, Tina and Sterling Eide 1979. Moose Hunter Expenditures,
Glenn Highway Check Station . Unpubl i shed data. Al aska Department
of Fis h and Game, Gle nnal len, Alas ka.

This work was carried out for internal purposes and was not subject to
for mal val idation procedures. The results , however, prov ide an indicati on
of the range of expenses face d by the moose hu nt er i n t he Susitna basi n and
the impor t ant i nf l uence of resi dency on these expenses.

If the $237 average f igure for resident and non-resident hunters is
accepted , t otal annual expend i t ures for Susi t na basin moose hunt ers exceed
51 mill ion do l lars (4 ,594 hunters X S237/ hunt = $1,089,000) . This assumes
t hat each hunter engages i n one hunt only, which res ults i n a very
conservative estimate.

Cari bou Hunting Data Base

Most cari bou hunting in Southcentral Alaska occurs i n the Nelch ina basin
(GMU 13) . As shown in Table 6, effort is light i n GMU 14 and domi nated by

-8-
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guided hunt s i n GMU 16. The discussi on of car i bou hunting present ed in ou
chapter on demand may be summarized as follLws .

The Ne1china cari bou herd i s locat ed near the popul at ion cent ers of the
state and i s the refore an extremely valuable resource. Three Harvest Report
Code Uni t s in the Ne1chi na basi n are part icu la r ly popular (13-10 , 13-12,
13-14 ) , account ing for over 50%of reporting hunt ers , who spend an average
of 3.6 days per hunt and use aircraft as the prima ry mode of transport ati on
most of the t ime (31%).

Ot her areas i n t he Susi t na basin where cari bou are occas i onal ly taken
l nc1 ude Yel l ow Jacket Creek (14-01F) , t he headwat er s of t he Tal keetn a River ,
and the Rai ny Pass area (16-04B) (see Atlas Map) . Outside the Ne1chi na area
the huntab1e population of car ibou i s very_low. In Table 6, residency ar.d
t ravel mode informat ion i s presen ted for un its sel ected for the economic
analys is carried out below.

Use pat terns/typical hunts . Cari bou are hunted in Unit 13 in the fal l
(August 20-September 20) by the recreati onal hunt er . The subsis tence hu nter
hunts both i n t he fall and during a wi nter season January I-March 31. As
shown i n Table 6 the caribou hunters i n Uni t 13 mostly resi de i n t he
Anchorage and Pa lmer areas. There is a strong contingent, however, f rom
both the Fairbanks and Cordova-Tok areas (110 and 37, respectivel y). A
large number consider t he airp la ne t heir pri ma ry mode "of t ransporta tion.
Unit 13-10l l eads al l others i n i nt ensi ty of use (725 hunt er d~ys fo r 201
hunte rs for 141 caribou; see Table 7).

In 19B2 the "typical" caribou hunter came to the Nelchi na basin from
Anchorage and spent 31 days hunting caribou in hunt i ng areas alo ng the
Denali Highway or i n the Talkeetna Mountai ns . These areas are most ofte ,
accessed by aircraft from Anchorage to any of a number of l arge la kes. ~c

lodging or support facilities are sought to speak of, ~ince ~ost hunters
enjoy wilderness camping . Moose hunting i s available as a substitute for
caribou hunti ng i n cases of fa i l ure or cancella t ion of t he fal l hun t. The
characte r is t i cs of a high qual ity hunt sought by t he hunter are: 1) t o
encounter l arge groups of caribou and 2) to enjoy a wilderness experience
without see ing a lot of other hunters .

Of course, there i s more than one "typi cal" hunte r fo.. car ibou i n t he
Nel chi na. The local Mat -Su Borough res ident very often uses an off-road
vehicle along the Glenn Highway, as does the Fairbanks res ident. The rural
resident in Unit 13 will use only a highway vehicle, without the use of
ai rcraft or an ORV . local res ident s are very often fami li ar wi t h herd
movement s and do not require ORV support .

-10-



TABLE 7. i . a1 Caribou Harvest Statistics
for Nel r hi na Basin Harvest Report Code Units 1

13-10L 13-12L 13-14L t3-13L
Lake Louise Little Nelchina R. Oshetna R. Anthracite Ridge

Hunters
Total
Success fu1
Unsuccessful

201
141
60

188
135
53

82
72
10

21
13
8

Hunter Days by Res;dency Group

Anch area
~lat-Su Boro
Frbks-Delta
Cordova-Tok
Kena i-Home r
Southeast
Other state
Out-of-state
Forei gn

TOTAL

380
165

5
28

117
10
o

20
o

725

285
115

11
43
65

9
o

26
o

554

128
58

5
10
39
o
o

19
o

259

59
25
o
o
9
o
o
o
o

93

\.

Hunter Days by Primary Mode of Transportation

Air
Boat
Off-road vehicle
Highway vehicle
Horse
Unknown

118
349
45

197
2

14

95
5

320
108
18
8

169
5

66
17
o
o

1
9

79
o
5

12

IDoes not include hunters or days of unknown residency or unknown success

Total expenditures. If costs of travel, food, lodging, hunting equipment ,
ammun ltlon, and camping equipment are summarized for caribou hunters,
expenditures range from $300 to $1,050 per hunter per hunt for the rural
resident and Anchorage res ident, respectively (Bob Tobey pers. comm. ADF&G
Glennallen, Alaska). Data in Table 8 show 747 hunters, with 45% from the
Anchorage area , 21% from the Matanuska Valley area, 15% from the Fairbanks
area, and the remai ni ng 20% div ided between other state origins and
non-resident hunters. Using a conservative approach values to non-residents
total expenditures of $650 ,000 area estimated for the Susitna _bas i n.
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Once again, trave l mode shows the greatest influence on cost of any single
factor .' More caribou hunt ers fly than moose hunters, resu lting in a higher
per hunt range of costs.

TABLE 8. Tot al CoSts for Susitna Basin Caribou Hunters

Hunt er Origin Hunters Cost/Hunt TOTAL Dollars

Anchorage 335 1,050 351,750
Other state 74 1,050 77,700
Non-res ident 74 1,055 77,700

Mat Valley 153 300 45,900

Fairbanks III 878 97,125

TOTAL 747 NA 650,175

Sheep Hunting

Data base. As with moose and caribou, harvest data on Dall sheep are
collected from all areas in the state by use of the Harvest Ticket Hunter
Report System. The 'basic 1981 harvest stat istics for Dall sheep have
already been outlined i n our chapter on demand. Table 9 summarized these
data in a slightly different format. We see that 328 reporting hunters
spent 1,532 days afield (4.6 days/hunter) to take 134 rams from the Susitna
basin. In addit ion, th is tabl~ indicates a willingness on the part of
resident hunters to travel from outlying areas (Fairbanks, Delta, Homer,
etc .) . to hunt in the basin, as well as revealing t he presence of a
sjgnificant numbe,' of non-resident hunters.

Ten years of data on the number of hunters, harvest and percent success is
available for the Talkeetna mountains in Table 10. This data indicates a
diminution in hunting in the face of increasing rates of success, which i s
somewhat unexpected. Also, Department staff speculated that with changes in
federal land status occurring since 1978, hunting pressure would markedly
inc rease in areas remaining open to sheep hunting. This increase in
pressure has not occurred. Sheep hunting is very demanding with l onger
trips common and a high level of effort usually required. It appears that
with the loss of an area, considerable time is needed for a hunter to
establish new hunting areas with comparable chances for success.

Use pattern s/t~pical hunts . The Dall sheep is one of the most prized of all
blg game trophles. Auntlng usually takes place between mld-August and
mid-September. Except in controlled hunts where ewes may be taken, only
rams with horns with 7/8 curl or larger are le gal game . Hunt ing in rugged
mounta in country, considerable skill is required to approach these animals.
In addition to the usual camping and support equipment , good binoculars or
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TABLE 9. Susitna Basin 1981 Genera l Fil e Harvest St at is t i cs for Oal l Sheepl

Game Management Uni t s2
Oelet i ons313 14 16 Total

Hunt ers
Tot al 204 146 20 42 328
Successful 81 53 12 12 134
Unsuccessful 123 93 8 30 194
Res / Non-res 179/25 119/27 7/13 39/3 266/62

TOTAL Hunt er Days "931 618 123 140 1. 'i32

Hunter Days
by Residency

Anch area 507 285 18 112 698
Mat -Su Boro 235 147 0 20 362
Kenai -Homer 8 11 9 2 26
Frbks-Oelta 45 0 0 5 40
Other state 32 20 20 0 72
Ou t -of-state 103 152 55 1 309
Foreign 1 3 21 0 25

TOTAL 931 618 123 140 1,532

Hunt er Days by
Primary Mode
of Transportation

Alr 364 185 99 46 602
Boat 23 66 0 15 74
Off-road vehicle 107 49 0 10 146
Highway vehicle 267 197 0 51 413
Unknown 70 59 10 17 122
Horse 100 62 14 1 175

TOTAL 931 618 123 140 1,532

Source: Alaska Department of Fish &Game, Habitat Division, Data Management
Un it. Greg Fischer, 1983. Special computer run completed 7/13/83.

~Does not include hunters with unknown residency or unknown success.
Game Management Un it 13 = Talkeetna Mts . Chul itna and Watana Hills
Game Management Unit 14 = Ta lkeetna Mt s . to Chugach Mts.

3Game Ma na~ ement Unit 16 = Alaska Range
On ly 50~ ~f units 13-26D and 14-250, 10%of Uni t 14-210 and 33%of
un it 14-Z2D are within the planning area.
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TABLE 10. Reported Harvest of Da l l Sheep Rams , Numbers of Hunters, and Perc ent
Success of Hunt ers for Talk eet na Mount ain Range , 1971 -1981, as
Derived f rom Harvest Reports

All Hunters1
No. rams No. "10

Year harvested hunters success

1971 85 240 35

1972 81 304 27

1973 61 277 22

1974 114 312 37

1975 109 281 39

1976 77 300 26

19772 55 203 27

1978 n 304 25

19793 65 269 24

19803 80 244 33

19813 96 236 41

~oata includes hunters of unknown residency.
3No reminder letters were sent to sheep hunters.
Legal horn size increased. from 3/4 to 7/8 curl.

spott ing scopes, and rifles equipped with telescopic sights are necessary.
The successful hunter receives an additional bonus, since sheep meat
properly prepared is a gourmet item.

As shown in Atlas Map C2c HRCU are established for Dall sheep hunting in the
higher elevations of the western and eastern 'port i on of the Basin. The
units showing activ ity to t h~ west are 16-02, 16-03B, 16-046 (t he Emerald

. Creek, 'Crystal Creek, Skwentna River and Happy River areas ). Access to
these areas is by aircraft wh ile guiding operat ions out of Ra iny Pass Lodge
use horses for packing in. In GMU 14 (14-01 through 14-09), 53 animals were
harvested in 1981 f rom a highly dispersed populat ion which ranges over the
higher elevations of the western portion of the basin . Nearly all access i n
t nt s unit i s by air. Occas ionally a guide will use pack horses .. .

Total expenditures. The Depart ment of Fish and Game is currently engaged in
a cooperatlve research study in an effort to establish the economic
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characte ristics of Dal l sheep hunti ng sta tewide. Unt il such time as t hat
study i s completed only general esti mates of hunter costs wi ll be used here.

As a genera l rule, resident hunters spend about 51,000.00 on a sheep hunt,
whereas non-resident hunters spend abou t 510,000.00. Statewide annual
expenditures range from 57-10 million dollars.

Applied to 1981 data (Table 9), Susitna-basin hunts represent over 5886,000
in total expenditures by the hunter1(266 res ident hunters X 1,000) +
(62 non-resident hunters X 10,000).

Bear Hunt i ng
-

Data base. Tabl e 11 summarizes t he avai lable harvest data for brown and
black bear hunt ing in the Susitna basin. The Harves t Ticket Hunter Report
System i s not used for bear but rather a tag and sealing form system, as
described in Chapter I. The lack of i nformat ion on res ident effort for blac k
bear requires applicat ion of non-resident success rates to the resident
harvest attributable to t he basin, in order to estimate resident effort. We
estimate that 1,714 hunters took 248 black and brown bear in the planning
region and further estimate 9,400 hunter days for the 1981-1982 season.

Use pat terns/t~pical hunts. It is hard to define a black bear hunter
because very 0 ten black bear are taken i nci dent al ly to moose hunting or
salmon fishing (42% reported harvest as i nci dent al in the Nel chi na , 1981).
Those who hunt specifical ly for brown bear show a notably wide range of
success rates , with harvests in the Nel chi na basin domina ting . Non- resi dent
success rates are high , since a gu ide is required for these hunts. Res ident
success rates are low, since many hunters pick up brown bear tags for use in
the event t hey encounter bear on their moose hunt.

Total expenditures . At present no data collection program rel at i ng to the
economic aspects of bear hunting exists within the department. The
i ndi vidual interests of area and research staff occasionally lead to
observations of potential interest (see e.g. Sellers, R.A. 1982 "Million
Dollar Bears" Fish Tales and Game Trails, Summer 1982. ADF&G, Juneau,
Alaska) . Sellers estimates expenditures associated with brown bear hunting
on the Alaska Peninsula at 51.5 million in 1981.

lCosts established with the assistance of Wayne Heimer, Game Division,
Fa irbanks office , May 1983.

-15-
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TABLE 12 . Total Costs f9r Bear ~unting in the Susitna Basin

TABLE 11. 1982 Bear Harvest Statistics for the Susitna Basin Bear Hunt ing1

The contribution to the economy of the non-guided, non-resident black bear
hunter will not be much less. Half of the guided costs is used here, for a
t otal of $76 ,000 (76 hunts x $1,000). Non -resident expenditures are
nominal, and a total expenditure for bear hunt i ng is therefore estimated at
$1.6 million. Resident hunters of brown bear spend on an average of 51,000
a hunt, while resident black bear hunters spend an average of $500 per hunt.
These cOSts are summarized in Table 12.

All non-resident brown bear hunters in the planning region must use a
professional guide. The willingness to pay in the range of 55,000.00 for a
guided brown bear hunt in Sout hcentra1 Alaska (a minimum figure, according
to area staff) establishes a substantial base for the -valuation of this
resource. For Unit 13, where most of the brown bear are taken, 47%of the
harvest has been by non-residents since 1961 . For the entire basin, 52
guided hunts in 1982 establishes an estimate of gross income to guides and
related services of $260,000 (52 x 55,000). A high percentage of
non-resident black bear hunts (46 of 122) are also guided and are often
combined with ot her t arget speci es for a package deal. All owing $2,000 for
the black bear component of a multi species guided hunt (these are never
under 55,000 total), a total annual value of $92,000 (46 x 52,000) is
realized.

260,000
92,000
76,000

824,000
358,000

$1,610,000

@$5,000
@$2,000
@ $1,000
@$1,000
@ $ 500 -

TOTAL
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52 gUlded non-resldent Br. Bear
46 guided non-resident B1. Bear

76 non-guided non-resident B1. Bear
824 Resident Br. Bear
716 Reside~t B1 . 8ear

Black Bear Brown Bear All Bear
AREA Resldent Non-resldent Resldent Non-resident Res ldent Non- resi dent
STATEwIDE
Tags issued NA 1,247 5,049 813 5,049+ 2,060
Harvest NA 235 376 435 670
Success rates NA 19% 7.4% 54%

SAP AREA
Tags issued NA 122 824 52 1,540 174
Harvest 136 2 23 61 28 197 51
Success rates 19% 19%2 7.4% 54%

~Fi1e Oat a 1983. Alaska Department of Fish and Game, Anchorage, Alaska.
Statewide non-resident rate.
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Waterfowl Hunting

Data Base. The data base for recreationa l waterfowl hunti ng used by ADF&G
lncludes informat ion f rom USFWS Nat ional Hunt ing Surveys, USFWS annual auck
stamp sales, postal questionnaires, parts col lection surveys, seas onal bag
checks , and ADF&G waterfowl hu nter surveys condu cted from 1974 through 1976.
In addition, a study of the economic value~ of waterfowl hunting prepared in
1976 for the Federal -St at e Land Use Planning Commission by game division
staff has been very usefu l t o t hi s report.

Use Patterns. While most of the plenrrinq unit is not noted for its
waterfowl hunting , the Susitna Flats Refuge, which borders on Cook Inlet , is
the most heavi ly hunted waterfowl area in the state (see Figure 2) . - In ~he

discussion which foilows, Susitna Flats is therefore the focus of the
analysis . Other areas where waterfowl hunting occurs in the planning unit
(and for which data are availabl e) are also included, even though these
areas are part of the Willow subbasin (see Table 13). These data were not
presented in the Wi l low Plan. A more compel l i ng reason for including t hem
here is that these areas constitute a continuous biogeographic unit t hat
supports waterfowl.

TABLE 13. 1974-1976 Waterfowl Hunt i ng i n the Susitna Basin Average Values
for Hunter Days and Harvests

Area
Hunter bays
A11 Waterfowl

1974 - 1976 Average Va lues

Susitna flats Refuge 5,700 10,000 11.00% 350 3.40%

Palmer hay flats Refuge1 4,470 · 6,300 7.20% 119 0.80%

Goose Bay Refuge 1 370 380 0.43% NO .01%

TOTAL 10,540 16,680 18.6% 469 4.2 %

Source: Alaska Department of Fish and Game , Game Divis ion. 1976, 1977,
1978. Survey and Inventory Reports, Wat erfowl . Alaska Department
of Fish and Game, Juneau, Alaska.

1These areas are with in the Willow subbasin and are included here since
these data were not presented in the Wi llow Pl an.

Statewide harvest statistics over th is period indicate that the average
wa terfow l hunter spends 5.4 days hunting ducks and geese , for an average
trip length of 2.4 days.
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Waterfowl hunt i ng areas in t he Susi tna basi n are both close t o popul at ion
centers and very popular . GOOd numbers of water fow l are present , especi al ly .
in t he Susitna fl at s area, where typic al annua l harvests average 8 ducks and
0. 4 geese per hunter , ta ken duri ng an average 5. 4 days afie ld. The Pal mer
hay f l ats and Goose Bay areas are access ib le by road and trail , whereas
access t o the Susitna fl at s i s pri mari ly by air . Thi s results i n enti rely
di f ferent use patte rns for these areas.

Ot her types of waterfowl harvest in the planni ng unit are associated wi t h
big game hunti ng and subsistence. Wat erf owl hunter survey results i ndi cate
t hat a few ducks and an occas ional goose are t aken by big game hunt ers i n
both the lower Susi tna and that port ion of the Gu l kana basin wi t hi n t he
planning area. Since th is harvest is random, the actual number of birds
ha rvested is unknown but probably minima l . Loca l residents t hroughout the
planning unit also harvest an unknown number of waterfowl for personal use .

Use of the Susitna f l at s . Tri ps hunters take to the Susitna f l at s are
llmlted by access and effect ive season length. Even though t he flats are
only between 5 and 35 miles from Anchorage, primary access is by aircraft,
wi th boat and road (from Beluga and Tyonek) access being min imal. The
response of 13 hunters i nt erviewed on opening day 1982 indicated an average
of 2.2 trips to Susitna flats per year, with a range from 1-6 trips. · While
sample size was small, observations by ADF&G personnel over a period of
years support these figures.

With access by air and most hunters overnight ing, the typica~ hunter is
fac ing a significant commitment of time and money to hunt waterfowl on the
flats. About 155 cabins in the Susitna flats area are dedicated primarily
to use for waterfowl hunting or set net f ishing . A bag check survey
conducted in 1982 (9/1-3/82) showed 71 hunters between the Beluga and
Theodore rivers, with an average bag of 3.6 ducks and 0.43 geese.
Twenty-one aircraft were parked on Seeley Lake on opening day.

In addit ion to hunt ers with private cabi ns and priva te aircraft, ot her
hunters tent in the area, purchase package hunts f rom char ter serv ices and
occasional ly carry out day hunts fromAnchorage, travel ing by boat on a high ·
t ide to the eas te rn portion of the flats .

Total expenditures . The average Susitna flats waterfow l hunter spends an
estlmated $396.00 per year i n pursuit of wa terfowl, or approximately $73.00
per day. These expenses can be broken down into two basic classifications:
1) annual equipment expenses and 2) annual trip expenses. These expenses
are l i st ed below, based on 1982 prices (Table 14 ). Equ ipment expenses are
self-explanatory • .

Travel cost, food, and lodging constitute trip expenses. Wi t hout direct
surveys of hunters these expenses can be estimated only on a nominal basis .
Air travel expenses are determined by· whether the aircraft is private or
chartered. Since hunters chartering into an area typically go less
frequently, stay longer, and travel with larger groups than those gaining
access by private aircraft, actual travel costs between the two groups are
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planning area. Since th is harvest is random, the actual number of birds
ha rvested is unknown but probably minima l . Loca l residents t hroughout the
planning unit also harvest an unknown number of waterfowl for personal use .

Use of the Susitna f l at s . Tri ps hunters take to the Susitna f l at s are
llmlted by access and effect ive season length. Even though t he flats are
only between 5 and 35 miles from Anchorage, primary access is by aircraft,
wi th boat and road (from Beluga and Tyonek) access being min imal. The
response of 13 hunters i nt erviewed on opening day 1982 indicated an average
of 2.2 trips to Susitna flats per year, with a range from 1-6 trips. · While
sample size was small, observations by ADF&G personnel over a period of
years support these figures.

With access by air and most hunters overnight ing, the typica~ hunter is
fac ing a significant commitment of time and money to hunt waterfowl on the
flats. About 155 cabins in the Susitna flats area are dedicated primarily
to use for waterfowl hunting or set net f ishing . A bag check survey
conducted in 1982 (9/1-3/82) showed 71 hunters between the Beluga and
Theodore rivers, with an average bag of 3.6 ducks and 0.43 geese.
Twenty-one aircraft were parked on Seeley Lake on opening day.

In addit ion to hunt ers with private cabi ns and priva te aircraft, ot her
hunters tent in the area, purchase package hunts f rom char ter serv ices and
occasional ly carry out day hunts fromAnchorage, travel ing by boat on a high ·
t ide to the eas te rn portion of the flats .

Total expenditures . The average Susitna flats waterfow l hunter spends an
estlmated $396.00 per year i n pursuit of wa terfowl, or approximately $73.00
per day. These expenses can be broken down into two basic classifications:
1) annual equipment expenses and 2) annual trip expenses. These expenses
are l i st ed below, based on 1982 prices (Table 14 ). Equ ipment expenses are
self-explanatory • .

Travel cost, food, and lodging constitute trip expenses. Wi t hout direct
surveys of hunters these expenses can be estimated only on a nominal basis .
Air travel expenses are determined by· whether the aircraft is private or
chartered. Since hunters chartering into an area typically go less
frequently, stay longer, and travel with larger groups than those gaining
access by private aircraft, actual travel costs between the two groups are

-18-



TABLE 14. Annual Trip and Equipment Expenses per Waterfowl Hunt er

Itern Annua 1 Expense

only ) S 2.65

7.50

40.50

25.00

Subtota l 5 75.65

12.50

15.00

30.00

Subtotal S 57.50

Equ ipment maintenance

Esuipment Expenses

Hunt i ng license (S12.00 prorated at 22%for waterfowl

Federal auck stamp

Gear (boots, rai ngear , camping equi pment
gun clean ing ki t , etc. ) ($1 50. 00 for 5 yrs. )

Shotgun (S250.00 for 20 yrs.)

Decoys (2 doz. medium G&H @ $75 .00/doz for 10 yrs.)

Shel ls (SIS/box [mag] X .5 box/day, X 5.4 days)

Total Annual Equipment Expense S133.15

Tri p Costs

Iransportation ($50.00 x 2.2 trips/yr .)

Food (S20. 00/ day x 5.4 days)

Lodg ing

$110.00

108 .00

45. 00

Total $263 .00

GRAND TOTAL $396.15

Source: Campbell, Bruce 1983 , pers . comm. Alaska Department of Fish and
Game, Game Div ision, Anchorage, Alaska; and persona l communicat ions
wit h hunters.
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TABLE 15. Statewide and Sus i t na Flats Waterfowl Harvest and Its Economic
Value

Obvi ous ly , t he birds bagged by area hunt ers have val ue as a highly
nutrit ious centerpiece of a gourmet meal. In t he past, estimates of this
value have been based upon the current market price of the meats replaced by
the waterfowl harvested. Table 15 estimates t he meat value of the Susitna
f l at s harvest at about 549,000 usi ng current market prices i n Anchorage for
f rozen domestic duck. Thi s i s a very conservat ive estima te, wh i ch cou l d
easi ly be doub led.

lCampbell, Bruce H. &Da niel E. Tinm 1983. Annual Survey and Inventory
Report , Part V. Waterfowl . Tab le 2, p. 1280.

2Ti mrn, Daniel E. 1976 . Report t o the Federal-State Land Use Planning
Commission on Waterfowl. Alaska Department of Fish and Game, Anchorage,
Alaska.

3Carr 's Payless. 6/10/ 83. Anchorage, Al aska (Average dressed ·weight ) i s
ta ken at 3lb /bird. Calculat ion: $1.69/ 1b X 31b/bi rd X (9,385 + 378 ) =
$49,498

1,916

378
(3.7%)

10,203

GeeseDucks

9,385
(12%)
51 .69

47 ,582

78,209

Total

9,763

49,498

88,412

probably simi lar . Average t ransport ati on costs are the re fore estima ted at
550.00/trip for al l hunt ers . Loaging al so presen ts an unusua l problem, with
the majority of the waterfowl hunt ers using hunt i ng cabi ns as mentioned.
The est imated expense i n constructing a cabi n, inclu di ng t ransportati on, i s
abou t 53, 000. Si nce most cabi ns have multi pl e ownershi p wi t h two to si x
persons common, the i ndi vidual' s expense for a cabin i s perhaps 5750.00.
Prora ting th is over t he l i fe of the cabin, wh ich is estimated at 20 years,
annual estimated expen ~e, ~ n c 1 ud i ng upkeep, is at 560.00 per individual per
year. This f i gure is of fset by hunters who either purchase l odgi ng as part
of the ir char ter or who t ent camp. Annua l lodgi ng expense per hunter is
est imated at 545.00.

TOTAL DOLLAR VALUE

1982 Waterfowl harvest statewidel

Waterfowl harvest at t r ibutable2
to Susi tna flats (X)

_M~ rke t price3 51.69/l b.
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In summary, waterfowl hunters on Susitna flats, which is the portion of t he
pla nning unit where most of the waterfowl hunting occurs, hunt an average of
5.4 days and spend an average of 573.00 per hunting day, (5133.15 + 5263.00).

5.4 days

An estimated 5,700 hunting days are spent on Susitna flats, for an annual
expenditure of approximately 5416,000.00, virtually al l of which is spent
locally . The value of waterfowl meat is estimated at about 549,000.

These figures may be extended to t he basin-wide harvests estimated in Tab le
13 . However, since travel to Goose Bay and Palmer Hay Flats is by road,
travel costs must be reduced by 50%. The following basin-wide values
result: Expenses per hunting day (133 + 208) = $63

5.4

Total basin-wide expenditures (63 X 10,540) = 5664,000

Total value of waterfowl meat (17,149 X 3lb X 1.69) = $86,945
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Work Sheet Assumptions and Applications

TRAVEL COST ANAL YS IS OF MOOSE, CARI BOU, ANO SHEEP HUNTI NG IN SELECTED
SUS ITNA BAS IN STUDY AREAS

The study areas selected for an analysis of travel cost are shown in t he
Atlas of maps. The purpose of the analysis is to indicate the relative
contribution to the economy of the region of specific hunting areas by
selecting one cost factor that reveals preference for these areas. In
addition, net benefit to the economy at one point in time is indicated by
combining site costs, including travel, site fees, and the cost of time (see
Water Resources Council regulat ions cited above. ) In the fol l owi ng
sections, the assumptions used in the travel cost analys is are outlined,
followed by the analysis itself. A summary i s then attempted of al l sources
of net benef it for these units.

The following narrative explains t he assumptions and provls lons applied to
t he travel cost analyses of moose, caribou, and sheep hunting in the Susitna
Basin. Each item refers to an item- on the wo rk sheet ~sed for the analysis 
that appears in Table 16.

Travel destination. It is impractical to calculate the distance traveled to
a huntlng slte for each individual hunter. Hunting occurs in many different
sites over a large land area. In addition, the harvest ticket data base
lacks sufficient precf s ion to determine kill sites , although such data has
been developed by the depar tment under special studies programs. The
hunting location is therefore designated as a single, centrally located and
commonly used stag ing point, even though this procedure results in
minimizing travel costs. For each Harvest Report Code Uni t (HRCU) the
following destinations are used:

place name )

-22-

Travel Destination (nearest

Peters Creek
Shulin La ke
Belu~a Lake
Bulchitna Lake
Alexander Lake

south shore of Lake Loulse
Nelchina (cabin sites )
Oshetna River
Chitna Creek

Moss Creek
Kings River
Moose Creek
Moose Creek
Moose Creek
J im's Slough
Hunter Creek

Unit
3-10L

13-12L
13-14L
13-13L

14-01-001
14-01-003
14-01-017
14-01-013
14-01-011
14-01-016
14-01-024

16-01-0li2
16-01-003
16-02-013
16-02-004
16-02-012

RetOrt CodeHarvest
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TABLE 16. Travel Cost Analys is Work Sheet

Work Sheet - Big Game Hunting Values

Hunt ing locati on

Point of origin

Round trip travel distances
AIR AU TO AUTO/BOAT QRiJ

Hunte rs by trave1 mode
AIR AiiiU- AUTO/BOAT ORV iQi'A[

TRAVEL COST

1) Air: miles X $1.67/mile X hunt ers $
plus ORV local use: 25 mi X $.gO/mi X'-------- hJnters . $ -------

2) Auto : miles' X $.037/mile X hunters = S _
plus ORV 1oca1 use: $22.50 X hunters =" $ __
plus ORV access: X S.90/mile X hunters = S __

3) Auto: miles X S.037/mi = $ __
plus bo,7a~t:~------ X $1. 14/ mi X hunters = S __

plus Boat: miles X $.45/boat mile X hunters $ __

Po int of or igin. The same resi dency class ifica tions are used for this
analysis as t hose appearing in the general file ha rvest statist ics (Data
Supplement). Since the analysis requires use of a single point for
calculating travel distances, a central location is chosen for each group of
communities based upon the origin of the largest number of residents, as
follows:

-23-
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Thesa categories are reduced to four for purposes of the travel c~st

analysis (airplane, boat, auto, and ORV), placing all specialized vehicles
in the ORV category and assuming all "unknown" hunters travelled by auto
only (again minimizing travel costs).

Hunters. Hunters active in a specific HRCU are tabulated in the harvest
ticket data base by the following modes of travel:

airplane
horse
boat
motorbike
snowmachine
off-road vehicle (ORV)
highway vehicle or auto
unknown

Round trip travel distances. Travel distances are calculated on a 1:250,000
scale USGS topographlc map and 1:1,000,000 scale world aeronautical charts
using a digital map plotter (see also Alaska Milepost for mileages). It, is
assumed that hunters make one round trip from their point of origin to the
designated hunting location. Second trips and side trips are ignored, even
though additional travel of this kind is common.

It is further assumed that hunters spec ifying air travel have available
off-road vehicle transportation for twenty-five miles of local use. Air
travel is assumed straight-lined, with only one round trip taken per hunt
(two round trips are common for charters or parties). In areas where no
road access exists (e.g., 16-02-013, Beluga), all hunters entering unknown
or highway vehicle travel are entered under aircraft travel.

For local use of boat transportation, 40 miles is assumed.

It is also assumed that every hunter specifying off-road vehicles
(motorbike, ORV, snowmobile, horse) as a primary mode of transportation also
used a highway vehicle. A specific travel distance is entered for ORV in
locations such as the Nelch ina basin, where considerable off-road travel i s
required to reach the hunting site. Otherwise, on iy local use" (25 m.Ies) of
ORVs is assumed.

Lake Hood
Palmer
Kenai
Kodiak
Chitina
Fairbanks
Juneau
Anchorage
Seattle
Hamburg, Germany

Central Point UsedArea

Anchorage-Girdwood
Pa lmer-Skwentna
Kenai-Homer
Kodiak-Alaska Peninsula
Cordova-Tok
Fairbanks-Delta
Southeast
Other Alaska
Out of state
Foreigners
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An assumption of major importance to t hi s analysis is that the number of
runters is equal to the number of hunting trips taken (t ravel costs apply to
hunting ttiieS ). Each hunt er i s assumed t o t ake one trip, hunti ng alone .
Thi s is 0 vlously not accurate, since most people hunt i n parties.
Moreover , most hunters also ta ke more than one hunting trip per season.
These actualities do not show up on the harvest ticket hunter reports, and
it is assumed that t hese differences are roughly equal. These differences
therefore cancel, leav ing t he number of hunters equal to t he number of
hunting trips taken.

Travel cost . Travel cost is calculated by the simple expedient of
multlplylng the number of hunters by the round . trip distance travelled, by
the cost per mi le of travel. It is assumed that the leve ls of cost and the
patterns of trave l are similar for moose, caribou, and sheep ~unt i ng .

These costs are developed i n the form of constants for each travel mode.
Since these c~nstan t s greatly influence the results of t his analysis, t hey
have been developed with some care (wi t h the except ion of ORV costs, whic h
are highly variab le and therefore set somewhat arb itrarily at S.90/mile).
Table 17 specif ies auto, boat, and air travel cost factors .

It i s important to note that consistent with the assumption that each hunt er
t akes one trip, hunti ng alone,"cost constants are calculated on the basis of
one person per vehicle (that i s , a party of one).

Since nearly all foreign and out-of-state hunters travel to and from
Anchorage, round trip fares calculated from the central point or origin
(Seat t l e at $579.00; Hamburg at Sl ,021.00) may be used, together with
Anchorage-origin travel costs, for these hunters.

For Matanuska Valley hunters, Anchorage origin travel distances may be used,
less the round t rip distance between Anchorage and Palmer.

In instances where the number of hunters from a given origin is small, "
travel costs from comparable origins or occasionally averaged values are
used.
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TABLE 17. Auto, Boat and Air Travel Cost Constants

Item ¢/mile

AUTO TRAVEL
Nov. 19822 Nov. 19B23

19761 U.S. National Alaska Costs
U.S. National Average 1982

Variable costs Average 1976 X 1.8 USA X 1.24
Maintenance,
Parts & ti res 4.2
gas & oil 3.3

Subtotal T.5 13.5 16.7

Fixed costs
Depreciation 4.9
Insurance 1.7
Taxes 1.6

Subtotal 8.2 14.76 18.3

Total 15.7 28.26 35.0

Cost/mile, Recreation Vehicles, assumed 20%above standard auto or
$.35 X 1.20 = $.42

Assume 70%family car use, 30% recreational vehicle use:

(.70 X 35.0) + (.30 X 42.0) = 24.5 + 12.6 = 37.1¢ per mile per trip

BOAT TRAVEL4

Fiberglass Hull - 22' w/125 hp Volvo inboard &trailer

a) Ownership cost/yr

$23,000 new/IS yr life/l0%interest rate
cost = $3,023.90/yr

hrs lIsed/yr = 200
cost/hr = $15.12

avg speed = 20 mph
ownership cost/mile = $15.12 t 20 = 75.6¢/mile

b) Repair &maintenance cost

established @$400/yr
400 t 200 hrs = $2.00/hr
$2.00 t 20 mph = 10.0¢/mile
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c) Ope rat ion

4 gal /hr @20 mph

gas &oil = Sl.40/gal .

Sl.40 x 4.0 = 28.0~/mile

20

Total Cost = 75 .6 + 10.0 + 28.0 = Sl.14/mile

AIR TAXI TRAVEL

Assume Cessna 185

cost/hour = S200 hr

cruising speed 120 mph

cost/mile S200 = Sl.67/mile
1W"liiph

Sources

1Federal Highway Administration. 1977. Transportation Trends and
Choices. Tolls and parking fees excluded.

2pers• Comm., Neal Freid, Alaska Department of Labor 1/13/83, based
upon United States Transportation CPI update factor:

- Nov. 1982, 297.4 = 1.8
1976 TI5"5':"'5"

3Ibid. 1/13/83, 11/82 Transportation Index for Alaska:124 or 24%
higher in Alaska.

For comparison see use of 7¢/mile in Nicholson, A.J. 1957. Summary of
Sportsmen's Expenditures, Missouri River Basin. Spec. Sci. Report:
Wildlife #35. United States Department of Interior Fish and Wildlife
Service, Washington, D.C. Surveys from 1940 's. For comparison see
also use of 30¢/mile for reimbursable cost of private auto use by
State of Alaska.

4Ward's Marina, Anchorage, Alaska
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Sus itna Lowlands (GMU 16 )

1Does not include hunters with unknown success or unknown res idency

TABLE 18. Area Summary of Travel Costs Analysis Susitna Lowlands (GMU 16)
Moose Hunting

37.89 211

21.22 122
road

access ible

26.33 146
1imited

road access

TC TC
R7UdY Hunter Notes

52.70 303
remote

31.33 180

42.00 258

671

967

970

1,115

3,468

7,191

Total
Hunter

Days(H-D)l

17,667

50,965

73,552

40,739

42,250

225 ,143

54

27

63

62

106

312

Total Total Travel
Hunters (H)l Harvest Cost (TC)

TOTAL 1,251

HRCU

16-02-012 200
Alex. Creek

16-02-004 168
Yenlo Hills

16-02-013 158
Beluga Lake

16-01-003 121
Lower Yentna!
Lower Susitna

16-01-002 604
Petersvi 11 e
Road

Five harvest report code units making up most of the Susitna lowlands were
selected for economic analysis. Onl y moose hunt ing occurs i n these uni t s .
Tabl e 18 summarizes the travel cost analysis for these units : 1,251 hunt ers
expended $225, 143 in travel costs to hunt 7, 187 days and ki l l 312 moose.
Theory and pract ice in economi c val uat ion of recreat ional hunti ng al lows t he
use of travel cost as a proxy for net economic benefi t of th is act iv ity t o
society . Table 19 summarizes t he t ravel costs contributed by Anchorage area
hunters. Table 20 summarizes travel costs from al l or igins analyzed for t he
single most popu lar moose hunting area of the group: the Petersvil le un it
(16-01-002). Work sheets for the Susitna lowlands area have been shown
(Table 16) demonst rating the methods used and allowing furt her
int erpret at ions of the basic data if requi red.

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



TABLE 19. Susitna Lowlands: Moose Hunting Travel Costs (TC) Contributed by
Anchorage Area Hunt ers

HRC Total Tota 1 Trave1 Hunter TC/ IUnit Hunters Harvest Cost(TC) Days Hunter Day

16-01-002 476 71 53,181 2,516 21.14 '1
16-02-012 168 45 30,435 935 32.55

16-02-013 125 46 - 25,137 684 36 .75

16-02-004 135 44 34,436 775 -l4.43

16-01-003 91 19 12,991 462 2B .12

TOTAL 995 225 156,180 5,372 29 .07
Travel Cost/Hunter = S157
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Palmer Area (GMU 14)

Moose and sheep are hunted in the reporting units selected for analysis in
the Palmer area. For these units on ly the Anchorage-origin hunter is
se lected for analysis. In addition, in order to compare similar geographic
areas , moose harvest report code units are used also for sheep harvest data.
Table 21 summarizes the travel cost analysis and shows Anchorage-origin
moose and sheep hunt ers paying 548.62 and 563.92 i n travel costs per t rip,
respectively. The data base indicates a large number of Matanuska Vall ey
area hunt ers also use the area along with one out-of-state moose hunter and
nine out-of-state sheep hunters. Anchorage values may be used for hunters
for a conservative estimate of total trave l costs as shown (moose : 524,018;
sheep: 56,328) .

TABLE 21. Palmer Area Summary of Travel Cost (TC) Analysis for Moose and
Dal l Sheep Hunting

Species HRCU Total Total Anchorage Area Hunters (S)TC/1 (5)TC/
Hunters Ki 11 Hunters rm Te(S) Hunter Days HD Hunter

MOOSE
14-01-011 79 13 not known
14-01-013 52 12 not known
14-D1-017 190 36 2D8 4D 9,318 946 9.85
14-01-016 69 17 37 7 1,979 171 11.60
14-01-024 62 14 20 5 1,105 84 13.15
14-01-001 31 8 16 2 968 54 17 .92
14-01-0D3 11 3 9 2 730 38 19.21

Subtotal 494 103 290 56 14,100 1,293 1D.90 48.62

TOTAL Travel Cost: 494 X 48.62 = $24,018

DALL SHEEP
14-01-011 0 0 0 D 0 D D
14-01-013 0 D D 0 0 0 0
14-01-017 5 0 3 0 32 14 2.29
14-01-016 32 7 16 2 1,D63 107 9.93
14-01-024 44 12 23 2 1,196 57 20.98
14-01-001 18 11 8 4 906 45 20.13
14-01-003 0 0 0 0 0 0 0

SUbtotal 99 30 50 8 3,197 223 14.34 63.92
TOTAL Travel Cost: 99 X63.92 = 56,328

TOTAL 593 133 340 64 17,297 1,516 11.41 51.17

Grand Total $30,346

1Travel cost/Hunter day
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Ne1chi na Basi n (GMU 13 )

"Moose , caribou, and Da11 sheep hunting occurs in the southwestern portion of "
t he Ne1china basin selected for analysis. Only the Lake Loui se area
(Uni t 13-10L ) has been selected for travel cost analysis of all user groups.
Table 22 shows an area summary of al l hunters and t ot al harvest for all
three species and a summary of the travel cost analysis for Anchorage area
hunters . As in Tabl e 21, Tables 22 and 23 moose, caribou and sheep coding
un its are translated into a common coding unit, th is time based on caribou
units. For the Lake Loui se area results of the travel cost analysis for al l
moose and caribou hunters is shown in Tables 23 and 24. Averaged values for
all hunters from areas other than Anchorage may be used to estimate travel
costs for these hunters fo r other un its in the area . Table 25 "summarizes
these estimates and shows a total est i ma te of $318,000 expended in travel
costs fo r this ar ea.

TABLE 22 . Ne1china Area Summary of Travel Cost Analysi s for Anchorage Area
Moose, Caribou, and Sheep Hunters

Species HRCU Tot al Tota l Anchora ge Area Hunters TC I
Hunt ers Harvest Hunte rs Ha rvest re( s) Hunter Days HD ($)

MOOSE 13-10L 279 35 183 17 36,245 1, 094 33. 13
13-11L 26 4 19 2 2,3 99 104 23 .07
13-12L 196 46 124 25 19,380 794 24.41
13-13L 67 10 34 4 3,011 113 26.64
13':14L 68 34 44 20 11 ,520 104 110.76

SUbtota1 636 129 404 68 72,555 2,209 32.85

CARIBOU 13-10L 201 139 106 70 23,169 380 60.97
13-11L 0 0 0 0 0 0 0
13-12L 188 132 107 76 18,073 285 63 .41
13-13L 21 13 14 7 1,805 59 30.59
13-14L 82 69 45 35 15,618 127 123.00

Subtotal 492 353 272 188 58,665 851 68.94

SHEEP 13-10L 0 0 0 0 0 0 0
13--11L 0 0 0 0 0 0 0
13-12L 5 1 2 0 227 7 32.43
13-13L 102 38 42 22 9,185 248 37.04
13-14L 7 1 4 1 1,544 20 77.20

Su btota l 114 40 48 23 10 ,956 275 39.84

TOTAL 1, 242 522 724 279 142, 176 3, 335 42.63 ,
Travel cost per hunter: $228.25

\
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TABL E 23. Lake Loui se Uni t Summary for Moose Hunt i ng

Orlgln of Total Tot al Iravel Hunt er TC TC
Hunt er Hunt ers Harvest Cost(TC)(S ) Days 1mTn Hunt er( S)

Anchorage 183 17 36,245 1,094 33 .13 198.06
Mat-Valley 35 4 6, 111 294 20 .79
Fairbanks-Delta 14 2 5, 724 143 40.00
Cordova-Tok 21 5 3,670 90 40.78 356.02
Other sta te 12 2 6,444 102 63 . 18
Out of st at e 13 4 11 ,OlD 64 176.88
Forei gn 1 1 1, 219 3 406. 00

TOTAL 279 35 70,423 1,790
Average 39. 34 252.41

TABL E 24 . Lake Loui se Uni t Summary for Caribou Hunting

Orlgln of Tota1 Tota1 Travel Hunter TC TC
Hunt er Hunters Harvest Cost(TC)(S) Days mrm Hunter(S)

Ancho rage 106 70 23,169 380 60.97 218.58
Mat -Va11 ey 46 36 9,783 165 59.29
Fai rbanks-Del t a 30 20 14,530 117 124 .00
Cordova-Tok 7 4 1,275 28 45.53 357 .53
Other sta te 5 3 2, 790 14 200.00
Out of state 7 6 5,586 20 279.00
Fo re ign 0

TOTAL 201 139 57, 134 724
Average 78.91 284.25

TABLE 25 . Nel china Area Summary of Travel Costs for All Moose, Caribou, and
Sheep Hunters

Tot al Hunters Trave1 Hunters Trave1 Travel
Hunters Anchorage Cos t( S) Non-Anchorage Cost(S) Tot al Cost(S)

Moose 636 404 72,555 232 1 155 , 14782,5921Caribou 492 272 58,665 220 78,54°2 137,205
Sheep 114 48 10,956 66 15,064 26,020

TOTAL 1,242 724 142,176 518 176,196 318,372

1Based on Lake Lou ise sample showing S356/moose hunter/ t r i p,
$357/ caribou hunter/tri p

2Anchorage value of S22B. 25 used throughout
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Summary

Table 26 summarizes the estimated travel costs faced by moose, caribou, and
sheep hunters in the areas of the Susitna basin selected for analysis. Net
bene~its enjoyed by the general economy from these hunters is estimated at
just over S500,OOO for the 1ge1 study year .

TABLE 26. 1981 Travel Costs for Moose, Caribou, and Dall Sheep Hunters in
the Susitna Basin
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I LICENS E AND TAG FEES

In most appl icat ions of the travel cost meth od (see Water Resources
Council VI , K 11/1980) license and tag fees are among the costs faced by t he
hunter that can be included in an estimate of net benef i t . The cost of a
li cense to hunt game i n the Sta te of Al aska is $12 .00 to res idents and
S60.00 to non-res idents. In addit ion, non-residents are required t o
purchase a non-re fundable big game tag at the follow ing prices (see Alaska
Depa r tment of Fish and Game , 80ard of Game . Alas ka Hu nt i ng Regulati on #22.
July 1, 1981 - June 30, 1982. Juneau, Al aska):

Bear, black • . • . . • •• . . • . • . . . . . . • . • . • . • . • . . • •• . • . • . each
Bear, brown or gr i zzly • . • . • . •• •• .• . • •• . • . • . . • • . ••each
Bear, polar . •• ••.. • . ..•.•.•. •. •••.•. ••. •. •. •• •.•• each
Bison • . • . . • •• •• . • . •• • .. • •. • . . • • . . • . . . • . • . . . • . • . . . each
Ca ri bou . .• •••. . • .• •. •. . . . ••. •. •. .••. •• .•. .. .. •. .. each
Deer . • . . • .•. • . • . . . •. • .• .• . . . . . . . . . .• . • .. . . • . .. . .. each
El k ...•.. . .• • ••.•• ••• •• .•.• .• • • . . .. • •• .• . • .• .• . ••each
Goat . •• . •. •. ••• ••• •.•. •.•.. •••. •. •.•. • . • . . • • . •••. each
Moose • . . .•• . • •• ••• • . • •• .• .•. • . • ..•• •• • .• . • •• .•. . .each
Muskoxen •. •. •. •• ..••. •.•.•. •. •.•. •.•• •. ••.•..••.• each
Sheep .•.•. . .• • • . •. •• •. ••• •• • . . . . . ..•• • . •• • .•. ••.. each
Walrus •. •• •.•.••. •. •. •. • .• ••. • . •. •.•.•. • ... •• . •.. each
Wolf •• • . • . • . ..• .• . .. •. • . •.••• •... • .. .• . . . • .• .• . • . each
Wo lverine ... •.•.. • . .. ...•• . •. •.• . • . •. •• • .• • . . •• ••each

S 100.00
250.00
250.00
250. 00
200.00
35.00

125.00
125.00
200.00

1,000.00
250.00
250.00
50.00
50.00

~

]

Cos ts t o moose, caribo u, Da l l sheep, black bear, brown bear, and waterfowl
hun ters in t he Susitna basin for l icenses and tags i s est imated in Table 27
at about $200 ,000.

These values are for those hunters who actually entered t he fi eld and
submitted hunter reports .
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TABLE 27. 1981-19c2 Costs to the Hunt er for Susitna Area Hunt i ng Licenses
Tags and Duck Stamps for Moose, Caribou, Dall Sheep, Bear, and
Waterfow !

Reporting Hunters1 2
Gross3Species Resldent Non-Resldent

Hunted Li censes Licenses &Tags Dollar Value

Moose 4,416 178 99,272

Caribou 6D94 37 11 ,447

Sheep 2664 62 20,018

BearS 1,540 174 54,120

Waterfowl 1,0504 1,050 duck stamps6 7,875

TOTAL 192,732

1Alaska Department of Fish and Game, Game Division. General File Harvest
statistics, 1981, printed 08/05/82

2See text for tag prices

3Ca1cu1ation example: .
moose: (4,416 X$12) + (178 X $60) + (178 f $200) = 99,272

4Use 25%only, since most resident caribou &·sheep hunter also hunt moose

5Calculation: ($1,540 X $12) + (174 X $60) + (122 X 100) + (52 X $250) = 54,120
black bear brown bear

6Federa1 Duck Stamps cost $7.50
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RIPARIAN · ECOSYSTEMS: RESOURCE VALUES AND CONFLICTS
WITH EMPHASIS IN THE MATANUSKA-SUSITNA BOROUGH
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EXECUT IVE SUMMARY

This report describes the values of riparian ecosystems and how these values
are a result of complex interactions between riparian vegetation and aquatic
systems. Impacts from land use activities and management practices can
interrupt the functions of riparian ecosystems, diminishing their value. By
understanding how and why riparian ecosystems are so valuable and using
management practices that maintain these values, the public can continue to
derive social and economic benefits from the riparian ecosystems.

Riparian ecosystems consist of a water body (river, stream , lake, etc .) and
adjacent plant communities that are influenced by the presence of that
water. Along rivers and streams riparian ecosystems, which include
vegetat ion communities, streambanks, and the stream channel, are generally
located within the riverine floodplain.

Ecological processes within riparian ecosystems result in high abundance,
diversity, and production of wildlife . Floodplains, for example, provide
important habitat for moose, birds, and furbearers. Overwinter survival of
moose often depends on the avai lability of riparian vegetation, which also
determines the quality of aquatic habitats for fish and functions as a
buffer zone, providing a mechanism for flood control, pollution abatement,
erosion control, streambank stabilization, ground water recharge, and the
maintenance of water quality. Riparian lands attract and support many
recreational, subsistence, and educational activities, including hunting,
fishing, trapping, camping, and nature study.

Impacts from developmental activities (agriculture, 9razing, settlement,
forestry, oil and gas , mining, and road construction) alter ecological
process~ and have been responsible for degrading riparian and aquatic
environments and reducing or eliminating existing resources and amenity
values.

Soil erosion, water pollution, hab i :at loss, reduction in fish and wildlife
populations, and loss of public re';reationa1 and private economic
opportunities are often the conseGrences of developmental impacts.
Development in or adjacent to riparian ecosystems has resulted in public
expenditures of billions of dollars for water quality restoration, habitat
rehabilitation, and disaster relief from flooding. Non-structural
approaches (buffer zones) are the best managerial solutions for preventing
riparian land and water degradation and maintaining a productive resource.

When river corridors come under multiple ownership, conflicts arise between
landowners and public users. Trespass is the most serious riparian land
owner-user conflict. Lack of pUblic access results in overuse of the few
available sites, increasing trespass, creating litter problems, and causing
habitat degradation. Most riparian property owners oppose easements for
regulating use and development, and they also oppose public agencies
purchasing private r iparian lands. In Alaska, many landowner-public user
conflicts result from combinations of human population growth, changing
landownership patterns, poorly marked access, limited or nonexistent access,
and the absence of a clea r definition of the rights and l imitations of
landowners and t he public wit,in access easements.
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Convers ion of f l oodplai n forest s and shrublands t o al t ernate land uses has
been responsi ble for ma king ri pari an ecosystems amo ng the mos t severe ly
altered landfo rms i n t he nat ion. In the cont iguous 48 states, over 70%of
the estimated orig inal coverage of riparian ecosystems has been altered or
elimi nated. Recog niz ing the functi ons and import ant publ ic benef its derived
from ripa rian ecosystems, and alarmed over the rate of destruction, the
federal, local, and state governments and private urganizat ions have begun
to exerci se control over development i n rive rine corridors or to acqu ire
private lands to protect r iparian values and provide public recreat ional
opportunit ies. Regulatory leg islation, zoning, conservation easements, ta x
i ncent ives , establishment of riverine corridors, and fee-s imple acquistion
of land are some methods current ly being used to protect riparian
ecosystems. Mill ions of dolla rs have been spent by Alaska, Californ ia,
Oregon, Washington , ~nd Idaho to purchase riparian lands for public access
and fish and wildlife habitat protection.
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INTROOUCTION

Wi t h an expanding population and ever growing demand for the use of Al aska's
resources, the need for public awareness and planning in allocat ing
resources i s becoming inc reasingly impor t ant . Thi s i s especiall y so in
Southcentral Alaska, the most rapid ly developing area in the state .

Riparian ecosystems are one resource whose ecological, social and economic
values to t he peop le of Alaska must be recognized. In order t o mana ge and
mainta in r iparian river and st ream ecosys tems t o best serve the pub lic
interest, the funct ions and values of the resource must be understood. It
is the i nt ent of this paper to aeve ' op an understanding of the re lationshi ps
existing between river and stream pco10gy , riparian l ands , f i sh and wi ldl ife
needs and the human uses and demands for these resources.

Riparian ecosystems are a highly product ive publi c resource . They support a
greater abundance and diversity of fish and wi ld l ife t han surround ing
habitats. No ecosystem is more essentia l to t he survival of the nation 's
fish and wildlife resources than r iparian ecosystems (Council on
Env ironmenta l Qual i ty 1978). These high f ish and wildl ife values provide
numerous recreat ional opportunities as well as jobs, both locally and
regionally. The Council on Environmental Quality (1980) predicts that as
travel becomes more costly, la kes and r i vers near ma jor population centers
will provide even more importan t recreat i onal opportunit ies . Any
conf l ict i ng uses of ripar ian ecosystems must be we ighed against the
resource's inherent values and be design~d t o best maintain those values.

Al locating land and water in riparian ecosys tems among various users and
assess ing the ecological, social , and economic impacts of such allocations
are of great concern. How these ~esources are apportioned and managed will
determine their fut ure value to f ish and wi ldlife productivity and its
associated activit ies . Riparian ecosystems require only protect ion for them
to yield consumab1es such as floodwate r storage, water quality maintenance,
and products from f i sh, wildlife, and t imber .

Def in ition

Duff (1980) defi nes r i pari an ecosystems as wetland ecosystems tha t have a
high water table because of proximity to an aquat ic ecosystem such as a
river or lake or to subsurface water . Plant species composition reveals the
influence of the surface water (Frankl in and Dyrness 1973).

Riparian ~cosystems are dis tinguished by a l inear band of distinct
vegetation and soil characteristics situated between aquatic and upland
ecosystems (8rown et al . 1978). Mo isture requi rement s of r iparia n plant
communi t ies exceed t hose of adjacent upland ecosys t ems . Communi t i es depend
on high water tab les or overbank flooding, wh ich may vary f rom extended
periods of seasonal flooding to periodic rises in subsurface ground water
(H irsch and Segelqu ist 1978) . Plant commun it ies may range f rom only a few
meters wide along stream banks to severa l miles across in t he floodpla in of
larger rivers. Riparian vegetation is usually dominated by trees or shrubs.
The structure and function of t hese plant communities is primarily
dete rmined by t he physi cal aspects of flooding , water f l ow, and the lateral
transport of nutr ients and sediments by the aquatic ecosystem.

-1-



Riparian communities are not restricted to river and stream systems. Thomas
et a1. (1979) divides riparian communit ies int o standing water (l enti c )
habitats along the shorelines of l akes , ponds, and the periphery of bogs,
and running water (lotic) habitats along rivers, streams, and springs.
Lentic habitats often occur within the riverine floodplain.

For this report, the following definition will apply :

Riparian ecosystems are composed of 1) plant communities along rivers
and streams and around lakes, ponds, springs , or bogs, whose vegetat ive
structure and function is primarily determined by influences from the
adjacent aquatic system, including a high water table or overbank
flooding, and 2) the adjacent aquatic system. Along rivers and
streams, riparian plant communities are those 10cate~ within or
adjacent to the boundaries of the active floodplain. These occur
within or are often synonymous with the riverine corridor.

Vegetation types are not a good i ndi cat or of flood hazard (Mi ll er 1982 ).
The Soil ~o n se rvat i on Service has found that i n most cases there are no
measureable differences between plant life in the floodplain outside the
three-to-five-year flood event. Vegetation in a floodplain that is ·flooded
by a 10-year event will be the same as that flooded by a 25 -year or 100-year .
flood.

Attributes of Riparian Ecosystems

The importance of r iparian ecosystems to fish and wildl ife and assoc iated
human activities cannot be overestimated. Riparian ecosystems maintained in
a healthy condition should be recognized as a valuable natural resource ·and
a legitimate land use . The following, modified from Duff (1980), lists
several of the most important values of riparian ecosystems:

1.) Riparian vegetation regulates the nutrient input to aquatic
ecosystems, thus determining t he quality of aquatic habitat for
fish resources .

2.) The structural diversity and complexi ty of riparian vegetation
supports greater numbers and diversity of terrestrial wildl ife
populations than any other habitat.

3.) Riparian ecosystems support vegetative buffer zones that provide
flood control, pollution abatement, erosion control, stream bank
stabilization, ground water recharge and the maintenance of water

. qual i ty;

4.) Riparian ecosystems attract and support many recreational ,
subsistence , and educational activities , including hunting,
trapping, f ishing, camping, photography, and nature study.

TIA-c-t-i-v-e-f-l-o-od-p-l-ain : The flood-prone lowlands and relatively flat areas
adjoin ing inland and coastal waters, including contiguous wetlands and
floodplain areas of offshore islands; this will include , at a mi nimum, that
area subject to a 1%or greater chance of flooding i n any given year
(IOO-year floodplain).
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5.) Riparian ecosystems have a high aesthetic value due to the
combination of water, land, attractive and unique vegetation
types, and abundant fish and wildlife populations.

FUNCTIONS OF RIPARIAN VEGETATION

Fish Habitat

Fish habitat is directly related to and highly dependent on the conditions
of the surrounding watershed, especially the adjacent riparian zone (Duff
1980, Merr"it and Lawson 1978). The quality of the aquatic system is a
result of the interaction between riparian vegetation, the stream/river
channel, the water column, and the streambank (Platts 1982). By influencing
water temperature, rate of flow and fluctuation in discharge, and available
cover these determine the productivity of the fishery. Adverse alterations
in riparian vegetation will affect the quality and quantity of fish habitat
and may cause a decline in production.

The functions _of riparian vegetation as they relate to the aquatic ecosystem
are presented in Figure 1. Riparian vegetation reduces erosion and thus
bedload sediment by controlling surface runoff and stabilizing streambanks.
An increase in bedload sediment would interfere with intergravel waterflows
and decrease oxygen available to incubating fish -eggs and alevins. Stream
bank erosion is a normal occurance but must be maintained in equilibrium
with the buildup of new banks. Problems begin when this balance is upset.
Vegetation slows overland water flow and traps sediment, building new stream
banks and minimizing damage to the river channel and bank during periods of
high flows. Burger et al. (1982) found that areas along the Kenai River,
Alaska, with bank irregularities and overhanging vegetation resulted in
higher catch rates of juvenile chinook salmon (Oncorh*nchus tshawytscha).
Greater numbers and higher frequencies of juvenlle Co 0 S~lmon (0. klsutch)
were captured in the Susitna River in areas with emergent or aquatic
vegetation and/or overhanging or deadfall cover (ADF&G 1983). Overhanging
banks and vegetation provide fish with protective cover as do some submerged
snags and boulders. Platts (1982) cites several studies that document the
importance of cover to fish. Salmonid abundance declines as stream cover is
reduced; as cover is added it increijses. The removal of vegetation causes a
reduction in bank irregularities and a tendency toward a smooth straight
channel. Along with this goes an increase in water velocity and a reduction
in cover and thus a loss of habitat.

By providing shade, vegetation maintains suitable water temperatures for
fish, incubating eggs, aquatic plants, and invertebrates (Duff 1980). Hynes
(1970) states that water temperature is one of the four most important
abiotic factors in fish production: Temperature changes can affect the
metabolic rate of fish, change the dissolved oxygen content in the water,
and influence hatching success. Shaded streamside areas are a preferred
habitat of juvenile salmonids (Platts 1982).

Riparian vegetation contributes to primary stream productivity by supplying
the aquatic system with plant and animal detritus and nutrients that provide
the basic components of the food chain (Meehan et al. 1977). Evidence
suggests that organic detrital input into forested streams may support over
99 percent of the afinual energy requirements for primary consumer organisms
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Figure 1. Functions of riparian vegetation as they relate to the

aquatic ecosystem. Adapted from Meehan et al, (1977).
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(Fischer and Likens 1973) . Organic debris supplies a food source to many
aquat ic invertebrat es import ant in t he diet of many fish. Riparian
veget ati on i s al so a suppli er of terrestria l insec ts to t he aquatic
ecosystem. Veget ati on along the Kenai River appears to supply food i t ems to
juvenile chinook salmon (Burger et al. 1982). Kennedy (1977) reports that
54 percent of the organic matter eaten by fish from the Missouri River i s of
terrestrial origin.

By its ability to absorb runoff, tne riparian community can provide
groundwater recharge to the aquatic system during periods of low flow,
increasing available habitat to rearing fish. Absorbing surface runoff also
mitigates high flows, reducing erosive forces.

Moose Habitat

Quality, quantity, and accessibility of ripari ~n ve~etation i s absolutely
essent ial for ma intaining stable moose (A1ces a1ces) populations. Good
moose range consists of a complex of ri verlbOt t omlands and adjoining
lowlands and sub-alpine f00thi l ls (Alaska Department of Fish and Game 1973) .
For moose popu lations, ripa rian lands playa critical role in overwi nte r
survival. During winter months, especially years of deep snow,
subpopulations of moose travel distances up to 25 miles (40 km) from _
extensive areas to riparian communities along the Susitna River (Modafferi
1982). Here snow is less deep and food more accessible. During harsh
winters river bottoms become yarding areas for high densities of moose. The
areal extent and condition of riparian vegetation ultimately determine at
what level moose populations will persist in a given area (LeResche et a1.,
no date). .

Numerous drainages in the Matanuska-Susitna-Be1uga study area provide
important winter habitat for moose (Table 1). On November 16, 1982, Bill
Taylor (Alaska Department of Fish and Game, pers. comm.) counted 101 moose
i n riparian vegetation along Alexander Creek between the confluence of the
Susitna River and Lower Sucker Creek. Aerial surveys flown between Mt.
Susitna and Mt. Beluga reveal large numbers of moose in riparian drainages.
Between Upper Sucker Creek and Bear Creek during the same years, early
winter counts varied from 134 to 146 moose. Few other areas have been
surveyed extensively.

While the number of moose in riparian communities increases markedly during
winter months, year-round use is still significant. Along the Susitna River
below Talkeetna, some moose use riparian areas for the entire life-cycle. A
large majority (up to 90 percent) of the lower Sus itna River moose are found
between Montana Creek and Cook Inlet. Above Talkeetna, females migrate to
ri par i an areas for calving (Modafferi 1982). .

Movements between seasonal ranges often follow traditional migration routes.
There are east-west movements of moose into the river valleys as well as
movements parallel to the river corridor. Disruption of migration routes
may cause a significant increase in mortality.

The natural seasonal variation in water flow, the frequency and magnitude of
flooding, and ice and wind action create a shifting pattern of plant
communities in the floodplain. This is most- important in the credtion and
maintenance of primary and early successional plant communities such as
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willow shrublands. These , along with the understory veget at ion of some
l at er sera l stages, provide important browse species. Horsetail-wil low and
horsetail-balsam poplar (cot t onwood) plant communities provide substantial
forage for moose, as do mature and decadent balsam poplar and birch-spruce
stands. The extensive areal cover of the latter two communities makes them
a major food resource for moose living in the floodplain of the lower
Susitna River (McKendrick et al. 1982).

TABLE 1. Drainages that Provide Important Moose Wintering Habitat in the
Matanuska - Beluga - Susitna Study Area. Additional Drainages may
Provide Important Winter Habitat but no Information is Available.

Sus i tna Ri ver
Little Susitna River
Ahxander Creek and Sucker Creek
Ta1achu1itna River
Yentna River
Skwenta River
Kahil tna River
Twenty-mile slough
Moose Creek, Deshka River, Kroto Creek, Twenty-Mile Creek
Lewis River .
Theodore River
Be1uga Ri ver
Tokositna River (between Home Lake and Bunco La ke)
Lake Creek
Talkeetna River "
Oshetna River
Little Oshetna River
Little"Ne1china River
Tyone River
Tyone Creek and tributaries
Mendeltna Creek
Watana Creek
Maclaren River
Nenana River
Coal Creek
Fog Creek
Sanona Creek
Brushkana Creek
Tsusena Creek
Goose Creek
Clear Water Creek
Jay Creek
Butte Creek
Deadman Creek
Kosi na Creek

SOURCES: R. Modafferl, 1982, pers. comm.; J. Dldrlckson, 1982, pers. comm.
D. Bader 1983, pers. comm. Adapted from ~DF&G, Habitat Division,
Comments on Proposed Cook Inlet Oil and Gas lease sale #40 , 1982.
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The major factors currently causing declines in study area moose populations
are habitat-related; loss or alteration of riparian moose habitat will
seriously exacerbate the situation.

Furbearers

Beavers (Castor canadensis), muskrats (Ondatra zibethica), mink Muste1a
vison) and rlver otters (Lutra canadensls) occur throughout the usitna
River drainage along rivers, streams, and around lakes and ponds. All are
dependent upon riparian ecosystems throughout their life-cycle. All being
furbearers, they are sought by trappers for the value of their pelts.

Beavers. Beavers are restricted to freshwater aquatic hab itat bordered by
riparian vegetation. They are found throughout the Susitna drainage from
sea-level to 3,100 feet (1,000 meters) (Terrestrial Environmental
Specialists, Inc. no date). The extent of habitat use is a function of the
rate of water flow, water depth, fluctuations i n water depth, ice depth , ice
scouring, and the characteristics of channel bottoms, streambanks, and
rioarian vegetation (Gipson 1983) . . Boyce (1974) found beavers in Alaska
favoring lakes or slow-flowing streams bordered by sub-cl imax stages of
shrubs and mixed coniferous and deciduous forests. Densities of lodges i n
Interior Alaska were positively correlated to habitats hi9h in balsam poplar
(Populus balsamifera) and willows (Salix spp.). Shifting river channels
create an environment conducive to tneinatura1 regeneration and colonization
of balsam poplar (Gill 1972) and willow. Beavers prefer a seasonally stable
water level and abandon colonies when flows become too low (Collins 1976) .
Fancy (1982) considers the water depth under the ice to be the major
l1miting factor for beavers in the floodplain. Beavers are generalized
herbivores (Jenkins 1975), but primary food is the bark of aspen (P.
tremuloides), willow, cottonwood (P. trichocarpa), balsam poplar, birch
(Betula spp.) and sometimes alder TA1nus spp.) (Konkel et. a1. 198cr). In
Alaska, willow is the most stable fooa-5ource, although not necessarily the
preferred food (Murray 1961).

Boyce (1974) found beavers foragin9 up to '195 feet (60 meters) from t he
water's edge. Slough and Sadleir (1977) report beavers foraging up to 650
feet (200 meters) from water; 90%of all cuttings were done within 98 feet
(30 meters) of the water's edge.

In modifying habitat t hrough damming, beaver impoundments not only improve
their own habitat but provide aquat ic and r iparian wildlife habitat for
other species. Damming creates ponds that provide feeding, staging, and
brood-reari ng habitat for waterfowl (Hair et a1. 1978, Yeager and Rutherford
1957), improves range for moose (Yeager and.Rutherford 1957), and provides
rearin9 habitat fO I" juvenile sa1monids. Hakala (1952) reports that
extensive willow growth in the Susitna River moose range is the direct
result of beaver activity. Beaver ponds also stabilize watersheds, reducing
flooding and sediment3tion.

Beavers are one of the major furbearers sought by trappers in the Susitna
basin, includin9 the Susitna River, its tributaries, and large lakes such as
Stephan's Lake (Terrestrial Environmental Specialists, Inc. no date).
Beavers are one of the few furbearers that readily provide for
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non-consumptive use such as viewing, photography, and nature study (Alaska
Department of Fish and Game 1980).

The most significant factors affecting beaver populations are habitat
destruction and overtrapping. Concentrated trapping efforts near
settlements and along roads can result in depletions of local populations.
In Southwest Alaska beavers are five times as abundant in remote areas
compared to areas near villages (Alaska Department of Fish and Game 1980).
From 1850-1900 beavers were almost eliminated from southeastern United
States by the effects of overharvest and habitat loss due to clearing land
for agriculture (Hair et a1. 1978). Roads"railways, and land clearings
invariably follow waterways and are a major limiting factor to beaver
habitat suitability. Artificial water regulation with manmade dams can
produce severe water fluctuations, decreasing the capability of many areas
to support beavers (Slough and Sad1eir 1977). Small streams are the most
susceptible to change in flow rates, sedimentation, and alteration of
riparian vegetation (Hair et a1. 1978, Terrestrial Environmental
Specialists, Inc. no date).

Mink. In the Susitna basin, mink occur along all major tributary creeks of
the Susitna River below 4,000 feet (1,200 meters) (Gipson 1982). In
Southcentra1 Alaska, mink are highly dependent on riparian plant communities
and "are most commonly found near streams, ponds, marshes, and fresh or
saltwater beaches (Alaska Department of Fish and Game 1976). Movements are
largely restricted to shoreline areas. Sch1adwei1er and Storm (in Brinson
et a1. 1981) report the primary zone of activity is within 230 feet (70
meters) of a stream. Mink infrequently range out to 600 feet (180 meters)
from a stream. Mink have 1arge home ranges and may cover an area up to
three square miles (7.7 km2 ) (Banfield 1974, in Konkel et a1. 1980).

There appears to be some correlation between the size of the mink population
and the size of the salmon run for areas on the Kenai Peninsula (Alaska
Department of Fish and Game 1976).

Mink do not construct their own dens but generally rely on vacated or
appropriated dens of other furbearers, or they use naturally occurring
cavities in channel banks, drift piles, or fallen trees (Konkel et a1.
1980). Natal dens are generally located near water.

Human development along rivers may be detrimental to mink (Alaska Department
of Fish and Game 1976). Disturbance by heavy machinery and recreational
vehicles along streambanks calJses damage to the denning habitat of mink
(Burns 1964 in Konkel et a1. 1980).

Fo ." more information on impacts to furbearers see Agricultural Impacts 
stl~am channelization, page 12.

IMPACTS OF LAND USE ACTIVIES

Riparian zones occupy relatively small areas and are vulnerable to severe
alteration. Past and continuing degradation of riparian ecosystems has
resulted in conditions that are detrimental to fish and wildlife
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populations. Native fish and wild life resources are dependent upon the
maintenance of natural conditions. The removal of riparian vegetat ion, the
debasement of both water quality and quantity, and the alteration of stream
morphology will reduce f ish productivity, result ing in economic losses to
the commercia l f ishery, increase conflicts between sport fishermen and
commercial fishermen, reduce sport fishing opportunities , cause a decline i n
wi ldli fe populations, with a consequent loss of hunting opportunities,
effect the loss of other water-associated recreational activities and of
aesthetic and economic values. By 1983, approximately $275 billion will
have been spent in an effort to clean up the nation's rivers (Warner 1982) .

Because many of the state's fish and wildlife species are dependent on
riparian areas o ~ use them disproportionately more than other hab itat types,
and because riparian areas are a major recreational attraction, protection
of these areas should be a high priority. "Habitat rehabil itation must
never be viewed as a substitute for habitat protection" (Reeves and Roelofs
1982) .

To effectively manage and protect riparian ecosystems, development-related
impacts to these systems must be understood. The impacts of alternate land
uses and related activities (a9riculture, grazing, forestry, mining,
settlement, oil and gas, roads ) should be weighed against the existing
values provided by riparian systems. By understanding the habitat needs of
fish and wildlife and the impacts f rom development, management guidelines
for a particular land use can be implemented t hat will allow development to
occur in a location and manner having minimal effects on the existing
natural resources. We -must, however, be aware of the fact that an
accumulation of relatively' small impacts can severely weaken the ecological
i nt egr i ty of natural systems through interacting and cumulative effects
(Kar r and Dudley 1981).

The best management practice to protect riparian ecosystems is to leave a
buffer strip of natural vegetation along or around a waterbody. This buffer
strip should be retained in public ownership and be of sufficient width to
protect water quality, and quantity, provide terrestrial habitat, including
food and cover to a high diversity of wildlife species, and provide a·
variety of recrpational and subsistence opportunities without causing
conflicts among user groups.

Agriculture

The effects of agricultural development in Alaska are expected to be similar
to those of other activities causing large-scale changes in vegetation and
land use, e.g. timber harvest, residential development, mining, and oil and
gas development. The same attributes, nutrients, soils, and water tnat make
r iparian lands productive for wildlife are also attractive t o agriculture.
As with many other developmental activities, the impacts of agriculture on
riparian systems are often complex and subtle . The direct loss of wildl ife
habitat from large-scale land clearing is perhaps the most obvious impact.
The impacts to the aquatic system, which are essentially secondary effects
of land clearing, are at first much less apparent but have far-reaching
consequences. The removal of riparian vegetation modifies stream flow
rates, water temperature, water chemistry, and natural erosion rates. The
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closer to the stream channel the vegetation is removed, the more pronounced
the effect from land clearing (Fig. 2).

Water guality. In the United States, cropland is the greatest single cause
(contrlbutor to) of excessive stream sediment (McCorkle and HalveI' 1982).
Cropland yields four times more sediment to public water than any other
erosion source (Clark 1977). Aldrich and Johnson (1979) report that in
Interior Alaska, removal of ground cover increased erosion 18 times above
that on forested lands. Wolf (in Cordone and Kelley 1961) considers
siltation created by agricultural practices to be the real cause for the
extinction of stocks of Atlantic salmon. The detrimental effects Qf
increased sedimentation to populations of salmonids and the aquatic life of
streams has been reviewed by Cordonne and Kelley (1961) and Hall and McKay
(1983).

Sediment deposited in stream gravels may be detrimental to the survival of
eggs, alevin, and fry. Sediment deposited in the streambed may decrease the
permeability of spawning gravels and block the interchange of subsurface and
surface waters. Egg, embryo, and fry survival may decrease because of
oxygen depletion, fungal infection, and delayed and impaired emergence .
Sedimentation may inhibit production of aquatic plants and invertebrate
fauna. Eliminating habitat for aquatic insects reduces available food
sources to rearing and resident fish.

Water pollution from agriculture is often diffuse (nonpoint) in nature and
therefore difficult to identify and control (Clark 1977). Sixty-eight
percent of the basins in the United States report water pollution caused by
agricultural activities McCorkle and HalveI' 1982). The use of fertilizers,
~ n s ect i c i de s , pesticides, and fungicides adds nutrients and toxic chemicals
to the aquatic system. Carcinogens found in the drinking water of New
Orleans, which draws its water from the Mississippi River, originated with
industrial and agricultural pesticides (Tripp 1979). Feedlots, often
located along rivers and streams, have for many years introduced untreated
animal wastes directly into surface waters (Clark 1977). Rummel (1982) .
lists the potential effects of agricultural development on primary water
quality in Alaska. These include

changes in temperature;

increased suspended load;

increased sedimentation;

decreased light transmission;

changes in pH;

decreased concentration of dissolved oxygen;

increased concentration of specific compounds containing nitrogen and
phosphorus (plant nutrients including nitrates);
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agriculture alo ng the Sacramento River, California from 1952 't o 1982.

From McGill, 1975. and McGil l (pars comm) 1983.
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introduction or increased concentration of pesticides, including
herbicides, fungicides. and insecticides; and

propagation of pathogens, as indicated by fecal coliform bacteria .

The Alaska Water Quality Standards (18 AAC 70) specify limits for primary
~ater quality effects. Primary effects are responsible for secondary water
quality effects. which cause changes in plant and animal communities,
potability, and recreational potential (Table 2).
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TABLE 2. Potential Primary and Secondary Wa ter Quality Effect s Resulting f rom Agricultural

Practices in Alaska (adapted from Rummel 1982 )

Prima ry Effects Secondary Effects
Plant &AnliWl- - - - -- · ·Drlnl<Tiig - - - -RecreatTonal

Communiti es Water Supply Potential

I........
I

CHANGES IN
TEMPERATURE

INCREASED
SUSPENDED LOAD

INCREASED
SEDIMENTATION

DECREASED
LIGHT TRANSMISSION

increased biolog ical
production to a limit;
then decrease

interference with benthic
invertebrates (fish food)
and fish development

decreased reproductive success
of anadromous fish from
clogging of spawn ing beds

decreased primrry production;
interference with food f inding

interference with
water supply requiring
filtration

warmer surface
waters in summer

muddy appearance
of surface waters

CHANGES some physiologi cal ef fect s may require t reatment
IN pH of supply water

DECREASED
DISSOLVED OXYGEN

INCREASED NITROGEN
AND PHOSPHORUS

INCREASED
CONCENTRATIONS OF
PESTICIDES

PATHOGENS

decreased fish production;
decreased growth in fish
developmental stages

increased growth of
nuisance plants

wide variety of effec t s; from
changes in behavior of aquatic
organisms to developmental
defects to death

propagation of di sease

contamination of water
supplies from nitrates
and nitrites

contamination of wa t er
suppl ies

propagat ion
of di sease

propagation
of dis ease



Water quantity. Convert ing riparian forests to cropland or pasture lands
leaves comparatively litt le vegetation or ground cover to intercept rainfa l l
or retard surface runoff . Consequently, after rain or during snowmelt,
floods will be more frequent and larger. As surface runoff increases, the
relative amount of water that reaches underground reservoirs decreases.
During low flows , streams are largely supplied with water from these
subsurface resources. In. addition, ground water modifies water temperature
extremes, reducing ice thickness in winter and maintaining cooler
temperatures in summer. Gosse l ink et al. (in McCorkle and Ha1ver 1982)
estimate that riparian forests of the Miss issippi River alluvial f loodplain
hi st or i cal ly had the capacity to store a volume of water equivalent to 60
days of river discharge. With land clearing, river channeling, and
construction of levees t hi s capacity has been reduced to 12 days. River
stages are now higher for a given dis charge auring fl oods and lower during
low water periods. Larger channels created during periods of high fl ow have
an insufficient volume of water to fil l t he channel during low f lows .

Agriculture is the la rgest single user of water i n the Un ited States. In
the 17 western states, irrigat ion accounts for about 90%of freshwater use
(McCorkle and Ha 1ver 1982) . Withdrawals of water, whether directly from
lakes and streams or indirectly f rom groundwater sources, will compound the
problems previously discussed. Impacts wil l be greatest on small streams
and lakes. Pumping ground water for crop i r r i gat i on has resulted in some
streams losing t heir value for trout f ish ing (White, Hunter, in McCorkle and
Hal ver 1982 ). The l argest cause of losses of anadromous and resident fish
in western streams is from lowered stream flows due to divers ion of water
for i r ri gati on (Nat i onal Wet l and Newsl ett er 1982).

Stream channel ization, impoundment s , and di kes often accompany agricu ltura l
development. Following flood protection, farmers often remove riparian
vegetation to plant more crops . Construction of flood control works ~nd

dams along Cal ifornia 's Sacramento River System in the past 50 years has
contributed significantly to the loss of riparian forests, and the numbe r of
king salmon spawning i n the upper river has decreased by 50% (Burns 1978).
The major consequences to aquatic systems f rom channelization include loss
of spawning substrate, removal of instream cover, loss of instream
vegetation, loss of streamside vegetation, loss of run-riffle-pool
sequences, loss of overall stream length, increased gradient and velocity,
draining of adjacent la nds, physical and chemical changes in the stream, and
decreased detrital input (Simpson et. al. 1982) .

Stream channel ization and its secondary effects decrease wi ldlife
producti vity and reducE popu lations appreciab ly . Alteration of streambanks
i s probably the most sig nificant change affect ing furbearers (Table 3).
Gray and Arner (i n Simpson et . al. 1982 ) found mink, beaver, and mus krat
were al l far more abundant along unchannelized stream segments than i n
channel ized areas . After the Kissimmee River i n Florida was channelized,
the average duck harvest per day decreased from 374 to 5D (Montalbano, in
Simpson et. al. 1982). Conversion of riparian vegetation to croplands will
eliminate food and cove r for moose in important wintering grounds, increase
their susceptibility to predators, and eliminate travel lanes. Depredation
by moose on agricultu ral crops may occur . Many of the major negative
impacts t o wildl ife f rom agriculture, incl udi ng loss of food and cover,
wildli fe depredation on crops or l i vestock, effects of agricultura l
chemicals on wildlife, and transmission of disease between domest ic anima ls
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and livestock (Preston 1982), can Qe expected to be more pronounced in
riparian areas because of the higher abundance and diversity -of wildlife
populat ions .

TA8LE 3. Impacts on Furbearers Resu lting from Stream Channelization
Projects (from Singleton et a1 . 1982)

To reduce impacts from agricultural activities, setbacks or buffe r zones
should be required along al l wat er courses to separate tilled l and f rom
waterbodies by a vegetated buffer area of specified width. A basic
management goal should be that the higher the degree of development, the
greater the vegetated buffer provided along water courses (Clark 1977).
Depending on the amount of development within a watershed, additional buffer
widths must be provided to offset the progressive effects of surface runoff
associated with increasing development. Buffer widths required to remove
contaminants and sediments from overland flows vary with soil
characteristics, slope , climate, time of harvest, amount of cultivated area,
type of farm operation, and type of vegetation in t he buffer zone. Standard
buffer strips for Maine's coastal zone vary between 50 and 110 feet,
dependi ng on slope (Table 4). .

TABLE 4. Suggested Buffer Strip Widt hs to Control Sedimentation from
Agricultural Practices for the Coastline of Maine (from Clark 1977)

,.

I

I

I

I

I

I

I

I

I
,

I

I

I

I

I

I

I

I

Effect of Channelization
Loss of woody vegetatlon
(reduced diversity)

Bank compos ition and configuration

Low water levels

Reduction of channel snags and debris

Reduction or loss of aquatic organisms

Average Slope of Land Between
Tilled Land &Normal High Wa ter Mark

(%)

0-4
5 - 9

10 - 14
15 and over

Im~act on Furbearers

- Reduces availab le bank for
foraging

- Slope or sand and gravel
deposition reduces den sites

- Underwater dens excluded

- Reduces foraging areas

- Reduction or loss of food
items

Width of Strip Between Tilled
Land &Normal High Water Mark

eft (m) along surface of ground]

50 (15)
70 (21)
so (27)

110 (34)

I I
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These are designed solely for purposes of sediment control. Guidelines for
buffer zones developed for the United States Agricultural Research Service
(Table 5) are also primarily for sediment control.

TABLE 5. Minimum Filter Strips for Cropland Water .Quality Restoration
Recommended to the U.S. Agricultural Research Service (from Clark
1977)

Slope Sli rht Erosion Moderate Erosion Severe Erosion
(%) ft (m)] eft (m)J eft (m)]

0 30 (9) 35 (11) 45 (12)
10 55 (17) 65 (20) BO (24)
20 80 (24) 95 (29) 115 (35)
30 105 (32) 125 (38) 150 (46)

Additional widt hs are required to provide for removal of nitrate and other
agricultural chemicals. The minimum effective stream setback for nitrate
removal covering most soil, slope, and vegetative conditions is 300 feet
(91 meters) (Clark 1977).

Thompson et a1. (1979) found that in a 118-foot (36 meters) buffer zone,
nearly all of the manure-contributed nutrients present in runoff at the
source were removed before reaching the stream. However, the quality and
quantity of runoff is-dependent upon the season of application, weather
conditions, soil, and the amount of manure applied. Manure application in
melting snow or just prior to rainfall represents the worst possible case
for nutrient outflow.

Buffer strips are not a panacea for sediment control; persistent sediment
sources will quickly overwhelm the absorptive capacity of the forest floor
when surface pores are clogged by fine sediments (Chamberlin 1982). Buffer
strips must also be designed for wind firmness and for providing wildlife
habitat, including migration corridors. Therefore, widths recommend for
sediment control represent a bare minimum and should be increased
substantially to protect both aquatic habitat and terrestrial habitat.

Grazing

Since livestock are attracted to streamsides, overuse of the riparian zone
by domestic livestock has often resulted in widespread stream degradation.
In the western United States, livestock grazing is the single most important
factor limiting wildlife and fisheries production (Platts 1979). Grazing
has severely reduced riparian vegetation and altered stream geomorpho10g¥,
adversely affecting fish and wildlife population. Behnke and Zarn (1976)
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identify li vest ock grazi ng as one of the principle factors con tribut ing to
the decl i ne of native trout i n t he west. There are present ly no range
management techn iques or guidelines short of fencing t hat can protect
riparian vegetat ion f rom overgrazing by domestic l ivestock (Behn ke and
Raleigh 1978, Meehan and Platts 1978, Moore et a1. 1979).

The consequences to fish habitat of changes, reductions, or elimination of
riparian vegetation include the reduct ion of shade and cover, with
subsequent increases in st ream temperature , changes in stream morphology,
and ~he addition of sediments t hrough bank and off-site soil erosion.
Stream-channel sedimentation caused by soil erosion on rangelands has long
been recognized as a major problem.

Disturbance of ground cover and soil by li vest ock trampling has long been
recognized as an important factor contributing to accelerated erosion and
storm runoff in western forests and rangelands (Moore et a1. 1979 ).

The sloughing and collapse of streambanks caused by improper livestock
~razing is probably the greatest impact livestock has on fish populations
(Platts 1981). This results in cha~qes in st~eam morphology, including
wi der and shallower stream channels and the loss of undercut banks.

Dther effeCts resulting from improper livestock grazing in r iparian zones
include decreased terrestrial food inputs because of loss of r iparian
vegetation, lowering of the water t able , lack of regeneration of native
trees and shrubs, loss of instream cover, and a reduction in fish
populations (Behnke and Raleigh 1978, Platts 1981, Haugen and Duff 1982).

Interactions between wildlife and livestock, which may occur regardless of
habitat, can be expected to have more pronounced effects in riparian lands
because of the attract ion of greater numbers of both wi ldlife and l ivestock.
As determined from a literature review of over 1,200 references and
conversations with biologists, Preston (1982) found loss of habitat,
elimination of predators by livestock owners, disease transmission from
domestic animals to wildlife, and competition for forage to be among the
major impacts of grazing. Moose winter range could be severely affected by
livestock grazing . In northeast Colorado, Crouch (1982) found significantly
greater numbers of all game species in ungrazed bottom1ands versus grazed
bottom1ands .

Settlement

Rivers, streams, and lakes are highly favorable areas for human settlement
and f requently provide focal points for community aesthetics, recreation,
commerce, and amenities. Nearly all phases of development i n riparian
areas, including residential deve10?ments, roads, airports, and commercial
bu ildings , wil l affect r iver, stream, and lake habitat. The presence of
native vegetation and the flow of water from the land are the primary
factors controlling th~ condition of riparian ecosystems. Activities tha t
degrade or remove vegetation also degrade the aquatic environment.
Ultimately, not only does the l ocal community environment suffer, but so
does the environmental quality of downstream communities.
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Poorly planned development will resu lt in stream sedimentation. Erosion and
run off f rom parking lot s , hous ing deve lopments, roads , and construction
si tes, and the use of natura l drainages for storm sewers, dump ing areas, and
gravel extract ion often produce high sediment loads. Th is degrades the
capaci ty of freshwater habi t at s to support aquat ic li fe. An appropriate
level of soil eros ion should, i n most cases, be i n t he range of 0-3
t ons/acre/year . Housi ng projects and other developments can produce up to
1,000 tons/acre/year (Johnson 1979 ).

Excessive nutrient input res ulting f rom domest ic sewage and soi l erosion may
produce large amounts of algae or bacteria in lake and streams. As algae
decomposes, it decreases dissolved oxygen leve ls, promotes growt h of
bacteria, makes the waterbody less aesthetic, and reduces water quali ty.

Nut ri ent input is especially critical in floodplains, where wastes percolate
rapidly into stream and groundwater. Public sewer systems often el iminate
waste discharge; these are very expensive, however, and often increase the
market value of land, offering strong economic incent ives for land owners to
sell. This often results in more development , thus increasing environmental
problems in the long run (Palmer 1981).

Appropriations of water for domest ic or industrial use often lower the
capacity of freshwater bodies to support f ish and wildlife populations. In
addition, domestic water sources can become degraded when surface water
stagnates and groundwater aquifers are depleted as a result of water
withdrawals.

Increased settlement and development along floodpla ins brings i ncreas i ng
demands for fl ood control. As natu ral land surfaces are paved and ·
developed, f lood peaks increase and of ten arri¥e sooner after storm onset
t han under pre-developmental cond itions (Anderson, in Platt and McMullen
1979 ). Impoundment s , divers ion struct ures, or st ream channel ization are
ofte n the sol ution. However , these reduce the product ivity of both the
terrestr ial and aquat ic system by el iminat ing habi t at , and t hey encourage
further set t l ement in the floodplain, destroying more wild l ife habi t at ,
blocki ng wildl ife mi grati on rout es , and creating visual and noise
distu rbances to wildl ife .

Encroachment upon f loodpla ins i n the belief they are "prot ect ed" sets the
stage for heavy losses when f l oods exceeding the design capacity of f lood
control structures occur. Additionally, increased development i n the
fl oodpl ain diminishes its value as a natural water storage area, further
increasing the magnitude of flood peaks and reducing basef10w water levels
i n rivers and streams • .

The fragmentation of authority in floodplains when land is transferred to
multiple owners makes i nt egrat ed management difficult. ~onf 1 i c ts arise
between public users and private landowners and between upstream development
and downstream development. Fragmentation of landownership patterns along a
river poses some of the most perplexing and least studied issues in
floodplain management (Platt and McMullen 1979) . Rap id conversion of rural
lands to subdivisions has created problems for local governments that have
only limited experience with large developments (Palmer 1981). The
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piecemea l evo lut ion of year-round hous i ng i s hard to predi ct. Th rough a
slow process of single l ot de ~elopmen t, the amount of bui l di ng and
sett lement tan become substant ial, with impacts on water qual ity or wildlife
habitat tha t were never expected ini ti al ly .

Muni cipalities along the St. Croix River of Wiscons in and Minnesot a require
all new structures be set-back 200 feet from the normal high water mark.
Additionally, no construction of buildings or alterations on slopes greater
than 13% is allowed; no buildings are allowed in the 100'·year floodplain ,
and bui ld j r.g s . rnu s ~ be set-back 100 feet f rom bluff lines at the top of steep .
hills . .

Because studies have shown unacceptable amounts of ni t rate a~ distances of
150 feet f rom sept ic tan k systems (Ket el l e , Minear, and Patterson, in Cla rk
1977), a setback of at least 150 feet f rom the annual hi gh water ma rk is
required to min imize nitrate pol lution. A setback of ~OO feet should be
required whenever possible because local soi l and groundwater conditions may
be unsui tab le for nitra te removal (Clark 1977) . Ma ine and Wisconsin require
the absorpt ion fie lds of septic tan ks to be setback a minimum of 100 feet
from surface waters. This 'allows for the remova l of coliform bacteria_and
other waterborne pathogenic organisms from wastewater. Adequate soil
purification removes organisms before they can reach and contaminate
adjacent waterbodi~s.

Forestry

Timber harvest operations cause changes in water and l and system processes,
which in t urn lead to changes i n anadromous fish habitat (Chamberlin 1982)
and terrestria l wildl ife habitat (Tubbs 1980 ). The closer logging is to the
r iparian zone, the more severe the erosional ·impact s and the greater the
danger of reducing water qual ity i n the adjacent aquatic zones (Thomas et
al. 1979) .

Chamberlin's (1982) detai led review of how timber harvesting affects the
aquatic habitat was used as a source document for much of th is discussion.
Gibbons and Salo (1973) have prepared an annotated bibl iography with 278
references on the effects of logging on fish of the western United States
and Canada .

Loss of vegetation and alterat ions in terrestrial habitat are a direct
result of logging. The magnitude of these habitat changes to terrestrial
wi ldlife depends on the extent and techniques of the l oggi ng operation.
Habi t ?t alterations can effect changes in bird populations i n riparian
communi ties (St auf fer and Best 1980, Tubbs 1980). Cavity-nes ters and
raptors are especial ly vulnerable to mature tree or snag removal. Be ide lman
( i n Tubbs 1980 ) reported a four- fol d decrease i n spr ing species and a
three-fo ld decrease in wintering birds in a highly product ive eastern
Colorado cottonwood-wi llow riparian community that was logged. Losses of
thermal cover, hiding cover, and access to forage areas used by a variety of
birds and mammals can result from logging practices (Thomas et al. 1979).

Alteration of vegetation in turn leads to changes in the aquat ic system.
Forestry , like other land-clearing processes, may substant ially change
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1) t he distr i bu t ion of water and snow on the ground; 2) the amount of water
intercepted, t ranspired , or evaporated by foliage; 3) the rate of snowmelt;
4) the amc~nt of water that can be stored in the soil or transpired from the
soil by vegetation; and 5) the physical structure of the soil, which
governs the rate and pathways of water movement to stream channels.
C1earcutting can cause storm flow discharges of nine times those of
und isturbed watersheds (Fig. 3) (Clark 1977). Impacts to the aquatic system
incl ude 1) introduction -of surplus organic debris into streams; 2)
accelerat ion of erosion and stream sedimentat ion; and 3) stream channel
modi fications .

Increased erosion and sedi ment at i on in streams often results f rom timber
harvests (Swanson and Dyrness 1975) . The majority of severe sediment
problems are re lated t o road systems, especially where roads cross st ream
channels (Vee and Roe lofs 1980). However, remov ing tree cover on steep
slopes reduces slope stability and may accelerate the movement of soil and
excess sediment to the stream.

Tree cutting adjacent to streams has the potential for introducing large
amounts of debris. On steep slopes, residual debris can still be transported
to main channels years later. Although stable debris contributes to channel
stabil ity and habitat variability for both fish and wildlife, ~xcessive
amounts impede f ish and wildlife movements and in streams may reduce
dissolved oxygen levels if fine organic part icles accumulate in stream
bottoms (Hall and Lantz 1969 ). Logging and skiddi ng near or across smal l
streams covered by snow or i ce are particularly l ikely to result in f ine
debri~ accumulation because operators may be unaware of tne stream's
location. Debris accumulation also impedes fis hing access and general ly
reduces recreational opportunities in a river. Buffe rs of vegetation
between skid trails and streambanks are necessary to minimize sediment and
organic debris accumulation in stream channels (Chamberlin 1982).

Of all riparian ecosystem components, streambanks and stream margins are the
most susceptible to direct influences from logging activities. The
breakdown and destruction of streambanks by fe lling and yarding are among
the most persistent of direct harvesting impacts, and they are the most
difficult to avoid when streamside fell ing or skidding and cross-stream
logging oc~ur (Chamberlin 1982). Tree falling and yarding along streambanks
may reduce bank stabil ity, el iminate streamside cover, cause streambank
erosion, increase sedimentation, and widen channels. Avoiding logging
activities in streamside areas is f requently the only alternative to bank
destruction (Chamberlin 1982) .

The princ ipa l water qua lity parameters i nf l uenced by forest harvesting are
temperature, suspended sediment, dissolved oxygen, and nutrients. Removal
of streamside vegetation usually increases summer water temperatures and
decreases winter temperatures . The effects of temperature change are
discussed on page 3.

Erman et al. (1977) reported that the changes to aquat ic invertebrate
populations in logged streams are similar to changes found in st reams
af fected by sewage effluents, thermal discharge, and run-off from
agricu ltural act ivities. Logg ing along streams without leaving vegetated
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-
Figure 3. Sample storm hydrographs of clearcut and control watersheds
before and after treatment. (Reinhart, Escher and Trimble 1963, in Clark 1977)
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buffer strips caused a significant change in benthic invertebrates, compared
with unlogged streams. While populations of some invertebrates increased,
overall diversity was reduced.

Other forestry-related activities that can have significant adverse impacts
on riparian vegetation and water quality are silvicultural treatments
(Everest and Harr 1982); use of forest chemicals (Norris et al. 1983),
including herbicides, insecticides, fertilizers, -and fire retardants; and
log storage (Schmiege 1980).

Erman et. al. (1977) found that buffer strips greater than 100 feet (30
meters) afforded prote~tion for stream invertebrate populations at a level
equivalent to unlogged streams. Streams with buffer zones less than 100
feet wide generally show the same impacts as streams without protective
buffers, including changes in population abundance and reduction in species
diversity.

The dimensions of a buffer strip depend on slope, wind exposure, rainfall,
type of vegetation, location, and type of timber harvest. Trimble and Sartz
(in Clark 1977) recommend a minimum buffer strip of 25 feet (7.6 meters)
plus two feet (0.6 meters) for each 1%of slope between surface water and
the logged area (Table 6) .

TABLE 6. Recommended Widths for Filter (Buffer) Strips (Derived for
Higher-slope Harvest ~reas) (from Clark 1977).

Slope of Land
(%)

o
10
20
30
40
50
60
70

Width of Filtration
Strip (ft)

25
45
65
85

105
125
145
165

The United States Forest Service suggests the following formula for
determining ideal buffer width: width = 4 feet (1.2 meters) X (percent
,lope) + 50 feet (15.2 meters) (United States Environmental Protection
Agency in Clark 1977). Generally, if the terrain is steep, the potential
for erosion moderate to severe, and large-scale clear cutting is to be used,
the buffer strip must be substantially wider than the recommended minimum
(Clark 1977). On the Delaware River, no logging is allowed within 100 feet
without a permit (Palmer 19B1).
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Mining

Mining can cause severe pollution of aquatic environments by increas ing
bedload sediment and t urbid ity, chang ing pH, discharging heavy met als , and
causing alterations in stream channel and streamflow (Martin and Platts 1981
Haugen and Duff 1982 ). Over 2,000 mi l es of major streams i n Pennsylva nia
are polluted by drainage f rom coal mines (Palmer 1981) .

Although there are many methods of mi ni ng (st r i p mining, open pit min i ng,
dredge min ing, hydraul ic mining , underground mi ni ng) , mining- re lated impacts
in riparian wildlife habitats and the aquatic system can be divided int o
phys ical and chemica l impacts (Haugen -and Duff 1982). Examples of phys ica l
impacts result ing from mine operations i ncl ude the fo llowing:

Removal of ripa rian vegetation associated with stream channelization,
_road construction, culvert and bridge installation, direct mining
act ivity, and tail ing deposition.

Increased rates of stream sedimentation resulting from vegetation
removal, road and mine construction, tailing deposit ion, stream
channelization and dredging, and erosion of overburden.

Flooding of riparian areas for the construction of tailing pond -or
water storage reservoirs.

Reduction of stream flows associated with decreases in ground water
level or water diversions.

Entrainment and/or impingement of aquatic organisms due to water
dive rsion faci l i t i es and dredge mining activities.

Chemically related impacts assoc iated with mining and related act ivities
generally affect aquatic organisms di rectly without necessarily harmi ng
phys ica l habitat. Examples of chemical deg radation of water quality i ncl ude
the fol lowing:

Introduc t ion of toxi c materials utili zed in mini ng operations
(pet roleum products, floccu lants, dispersants, etc.).

Thermal shocks to aquatic organisms assoc iated with the release of
processing wat er .

Release of acid mine wa ste i nt o aquatic systems, thereby resulting in
precipitation of ferric hydroxide and heavy metals.

ReGuction in dissolved oxygen from organic enrichment and increases in
water temperature.

Increased turbidity and suspended solids due to removal of ground
cover.

To date, most of the mining impacts ) .~ Alaska have been from placer mining
or gravel removal from floodplains. Habitat alterations include removal of
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riparian vegetation, processing of stream gravels, channelization, channel
divers ion, road construction in streams, high turbidity and sedimentation,
litter, and barriers to fish movement. Placer mining adversely altered
large areas of riparian vegetation and aquatic habitat in the Kantishna
Hills area (Meyer and Kavanagh 1983). Singleton et al. (1978) cite low soil
moisture-holding capacity, due to loss of soil fines during mining, and
unfavorable post-mining topography as being respons ible for slow
revegetation following mining. Zemansky et al . (1976) provide numerous
references indicating that increased total settleable solids and turbidity
resulting from mining operations cause direct adverse effects on fish,
including effects on-fish reproduction and food supplies, and a reduction in
fish populations. Heavy metals that are damaging to fish, including
cadmium, chromium,- arsenic, and selenium and sulfates are released i nt o the
aquatic system by placer mining (Metsker 1982).

The Alaska Department of Fish and Game (1982b) found that an increase in
placer mining activity resulted in a reduction of recreational fishing.

Habitat alterations from gravel mining operations in flood plains are well
documented, including resultant impacts to river hydrology, the aquatic
biota, terrestrial bi ot a , and water quality (Woodward - Clyde Consultants
1980).

Oil and Gas

Starr et al . (1981) review the impacts on fish and wi.ldlife habitats from
all phases of oil and gas development activities.

Impacts to wildlife habitat are associated with 1) any activity that
removes, scars, or covers the surface vegetation and which, in turn, leads
to increased erosion, permafrost degradation, or drainage changes; 2) oil
well blowouts, spills, leakage, or release of other toxic materials capable
of killing or damag ing vegetation; 3) any activity that will increase the
frequency or intensity of fires, such as a burning oil or gas well blowout;
4) degradation of the quality of land surface or water bodie~ by the
disposal of solid or liquid wastes; 5) the creation of physical barriers,
such as roads, pipelines, or other facilities, that separate large tracts of
previously continuous wildlife habitat and that may lead to differential use
of habitats by wildlife; and 6) any activity, such as gravel or sand
borrowing or water withdrawal, that will result in the lowering of habitat
quality for aquatic invertebrates, fish, waterfowl, and non -game birds and
mammals. While many of these activities are not confined to riparian
ecosystems, their occurrence in such areas will cause impact s of equal or
greater intensity than in other habitats because of the high biological
diversity and sensitivity of riparian zones.

Principal impacts to aquatic populations may occur from 1) blockages of fish
passage (including those caused by pipeline or road crossings of waterways
or accumulation of debris); 2) fish entrapment in borrow pits or reservoirs
connected to waterways only during periods of high water; 3) channel,
bottom, or current changes; 4) any activity that lowers the physical,
chemical, or biological quality and, hence, the carrying ca~acity of the
aquatic habitat (for example, oil spills, waste disposal, excessive winter
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In Texas alone, 23,000 cases of ground and surface water contamination
ca~sed by petroleum activity have been reported (Council on Environmental
Quality 1980).

water withdrawals, or siltation ); 5) se ismic operations th rough i ce or
adjacent to water bod ies; and 6) increased harvest of fish and game due to
increased access through new roads and airfields, higher inco~~s , and
inc reased human presence.

Little research has been done on the possible toxic effects of surface and
subsurface runoff from oiled and chemically treated roadways. The potential
exists for development of localized water quality problems that could affect
fish and aquatic habitats. "

Nat ural Hazards

The effects on riparian fish and wildlife habitat from oil and gas
operations and secondary developments (e.g., alterations to water quantity,
water quality, and vegetation) are generally similar to other development
.related activities discussed in thi s paper .

Road Construction

-22-

Flooding is a natural phenomenon occurring along rivers and
It is an important component in determining the nature of the

Flooding.
streams.

Roads result in a direct loss of habitat and increased disturbance to
wildlife from traffic (Thomas et al. 1981). Roads placed through major
moose migration routes or wintering areas will result in wildlife fatalities
from automobile collisions. Habitat use by deer and elk is adversely
influenced by the presence of roads open to vehicular traffic. Effects are
markedly influenced by type of road, location, and amount of use.
Researchers have reported decreased use of areas adjacent to roads for
distances ranging from .25 to .50 miles (.4 to .8 km) (Perry and Overly;
Ward, in Thomas et al. 1979).

Road construction in riparian"zones will reduce habitat suitability for many
species, and probably has more critical and long-lasting impacts on riparian
zones than any other activity (Thomas et al. 1981). Roads and their
construction cause major increases in sedimentation to streams, remove
riparian vegetation, alter stream channels (Haugen and Duff 1982), act as
physical barriers to the movement of juvenile and adult fish, and increase
human access to previously remote and isolated "areas (Vee and Roelofs 1980).
Burns (1972) observed a water temperature increase of 20°F (9°c) followin9
riparian canopy removal during road construction . Gibbons and Salo (1973)
concluded that during timber harvesting, forest roads are the primary"
initiator of erosion caused by human activities . Vee and Roelofs (1980)
state that "poor culvert design and location can still be ranked among the
most devastating problems for fish habitat in western forests." Road
culverts can be barriers to migration, usually because of outfall barriers,
exr.essive w~ter velocity in the culvert, insufficient water in the culvert,
lack of resting pools below culverts, or a combination of these conditions
(Elliot 1982, Vee and Roelofs 1980).

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



riparian vegetation and other biological aspects of the stream and its
f loodplain. Land use management programs-need to acknowledge the benefits
and values of undisturbed floodplains, recognize the hazards of locating
developments i n floodpla ins, and real ize that encroachments, obstructions ,
or alterations of floodways can reduce their floodwater carrying capacity,
resu lting in increased flood heights, velocities, and frequencies (French
and Burby 1980). Bu ilding on floodplains increases flood damage for both
private property owners and the taxpayers who pay for disaster assistance,
f lood control projects, and subsidized flood insurance.

Flooding of urbanized areas is currently the most widespread natural hazard
in the United States. Flooding causes public and private property damage of
Sl.5 to $2 billion annually (French and Burby 1980). Federal and
non-federal expenditures to reduce urban flood damage during fiscal year
1974 were S954 .7 million (Goddard 1979).

In contrast to the major floods of t he 1930's, an i ncreas i ng proportion of
flood losses today are caused by flash flooding along seemin9ly
ins ignificant streams and creeks (Platt and McMullen 1979). Changes i n
flood patterns can be attributed to changing land use practice.

In Alaska, flood losses to public and private property will increase unless
steps are taken to minimize development in floodplains . Miller (1982)
reports on flood damage i n Alaska. Throughout the summer of 1971, flood ing
in the Matanuska-Susitna Valley caused almost S6 million in physical damage.
Damages to private homes and personal property were approximately Sl .4
million. The breakout of Lake George in the Kn ik River drainage was a
near-annual event until 1966. Since then, the Knik Glacier has not advanced
to dam the lake, and development has occurred i n the floodpla in. In 1969 a
lake dammed by the Skilak glacier released, causing the Kenai River to rise
and f racture_river ice . Ice blocked the river channel at Soldotna, causing
backwater flood ing of roads, homes, and businesses . Again in 1974 and 1977,
gl?cial lake dumping caused flooding along the Kena i River.

In Fairbanks, the 1967 Chena Rive: Flood took six lives and caused damage in
excess of $85 million. To mitigate flood hazards, $243 million was spent in
federa l and state funds to build the Chena River Dam and floodway.
Operation and maintenance costs are estimated at $763,000 annually.

By establishing greenbelts (buffer zones) along creeks, Anchorage has
increased residential property values while combining protection from
flooding with increases in recreational opportunities (Miller 1982).

PUBLIC ATTITUDES AND CONFLICTS

Public Attitudes

The public's view of riparian ecosystem management varies greatly with
personal values, perceptions, and according to whether one is a landowner, a
resource manager, or a public user. A few studies have attempted to
quantify these attitudes i n order to improve management of riparian
resources and minimize conflicts among landowners and recreationists.
Minimiz ing conflicts has become increasingly important as recreational use
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of rive rs and lakes, espec ially those near population centers and those wit h
access, has been rapidly increasing. This trend is expected to continue .
At t he same time, competition for land and water for developmental purposes
will increase . Decid ing the most appropriate allocations among many special
i nt erests will continue to be a topic of heated debate. Any land allocation
system must recognize the attitudes and needs of the part icipants
(landowners and public users) and promote cooperation while protecti ng
public resources. Thus , understanding problems and attitudes among user
groups and correlating these with ecological values , economics, and the
legal system is essential f?r ensuring good management in the future.

A recent publ ic opinion survey conducted in Alaska by the Dittman Research
Corporation (1982) found that 70%of the public respondents strongly or
moderately supported the "establishment of recreational waterway and trail
corridors to provide hunting, fishing and other recreational opportunities
through private land near the urban centers." These same people expressed
will ingness to "create a fund to purchase access corridors ." Sixty-nine
percent of the public strongly or moderately supported spending state money
to buy private land necessary to establish a recreational waterway or t ra il
corridor system.

In most states, landownersh ip patterns are opposite those in Alaska, with
most land in private ownership. Recognizing the need for access, the values
of riparian land, and the prohibitive cost of acquisition , the publ ic in
these states has favored other alternatives for acquiring riparian lands .
In Oklahoma, a public op inion survey on "public attitudes toward stream and
streams ide (riparian) fish and wildlife habitats" showed that "••• large
majorities favored enactment of state statutes which would allow protection
of minimum stream flows and provide tax incent ives to landowners who would
agree to manage ripa rian habitat on the-ir private land" (The Wildlife
Society 1982).

In Wisconsin, Roggenbuck and Kushman (1980) found little understanding and
support for the protection of riparian ecosystems among riparian landowners.
While landowners supported adopting policies to protect the stream channel,
they were in disagreement on how or i f to protect the river corridor.
Landowners with misconceptions outnumbered those who were well informed on
policy towards use, development, or other activities on riparian lands
adjacent to the river. Problems with recreationists, litter, vandalism,
trespass, pollution, and inadequate law enforcement were much greater
concerns to property owners than maintain ing ecological values, including a
decrease in wildlife . Seventeen eastern states identi fied trespass as the
most serious landowner-user conflict along rivers and streams (Countess et .
a1. 1977). Lack of access results in overuse of a few sites, increasing
trespass and litter, and leads to a degradation of the habitat. As a whole,
riparian landown~rs opposed restrictions on development and l and use
practices (Roggenbuck and Kushman 1980). Only 33%of the pri vate riparian
landowners favored easements for regulating riparian use and development,
and only 35%favored the state 's purchasing land from willi ng sel lers (Table
7). Most property owners identify easements as an unwarranted and
unjustified encumbrance on their land (Countess et. a1. 1977) . Landowners
oppose the state purchasing private riparian lands for th ree main reasons :
1) a fear of an influx of recreationists to the area; 2) a belief that
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TABLE 7. Ri par ian Landowner s' Agreement With Alternative Techniques of Wil d
River Pol icy Impl ementa ti on. Adopted from Roggenbuck and Kushman
(1980 ).

condemnati on woul d resu lt on other l ands once the government achi eved
parti al ownership ; and 3) a beli ef that property t axes would increase on
remaining private l ands (Roggenbuck and Ku shman 1980) . According t o

Coughlin and Plaut (1978), however, i f public access is required, in
addi tion to achiev ing conservation objectives, public ownersh ip is necessa ry
as easements will not be suffic ient . Not only are the terms of easements
very difficult to enforce, but the admi nistrat ive costs of enforcement over
ma ny years may f ar outweigh t he i ni t i al cost diffe rence between easement and
fee~t itle purchase (Pr iesni tz and Harrison 1977) . When landowners are
willing to sell land for conservation purposes , they appear to prefe r
selling to private conservation organizations rather than to public agencies
(Burns 1978). Landowners fear that pub l ic ownership will increase access
and recreation, al ong with trespassing , littering, and vandal ism, on nearby
pr i vate lands.
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34

16

57

19

51

27

81

40

Di sagree

5

8

8

20

16

11

12

12

Neutral

-----------Percent------------

54

76

14

35

33

62

40

69

Alt ernative

Revi sed or new laws to lessen
present restriction on use
and development

Increased par tic i pat ion by
loca l resident s in DNR
decisions

Written agreements between
the DNR and landowners to
guide use and development

Tax i ncenti ves to encourage
landowners to maintain t heir
property i n a natu ral
condition

Condemnat ion of proper t ies
withi n the 400-foot zone
along the r ivers

Zoning to guide use and
provide protection t o r ive r

Easements to guide use
and devel opment

State acquisition of land
from wil l ing selle rs

I
I
I
I
I
I
I
I
I
I
I
-I
I
I
I
I
I
I
I



I
I
I
I
I
I
I
I
I
I
I
-I
J
I
I
I
I
I
I

Curti ss (1977 ) descr ibes the problems , confusi on, and conflic t s that ari se
between and among l andowners and pub lic users when r iver cor r idors come
under multiple ownership. Regulations become complex and often
contradictory. The maze of fede ral, state, and loca l l aws and private
property rights leads to overlapping controls, confusion, and confl i ct s .
These widen the dic hotomy between user and landowner, and both sides, as
well as the resource , bear the consequence. When this occurs , i ssues ar i se
t hat must be reso lved po l it i ca' ly. The concerns of a lac al constituency and
t heir pol iti cal support may outwe igh t he benefi ts to t he publ ic-at-1arge.
In California , a major obstacle t o riparian land protect ion i s t he riparia n
landowner (Burns 1978) . Protecting agr icu l t ura l l ands f rom f l oodi ng and
erosion and protecting private proper ty r ights elici t s a quic k response from
elected officials. Flood control projects are implemented that give l ittle
consideration to impact s on fish and wildlife populations.

Access Prob lems in t he Matanuska-Sus itna Borough

In t he Matanuska-Susi t na Borough, trespass and congesti on around lakes and
along streams has become a prevale nt problem t hat conti nues to worsen.
Conflicts arise both between public users (primari ly sport f ishermen) and
private landowners and among pub l ic users . The problem is most severe where
salmon streams cross the Parks Highway between Willow and Talkeetna and
around lakes in the Matanuska Val lev. Easts ide Susitna River -t r i but ar i es
that cross the Parks Highway support excellent salmon runs and attract large
numbe rs of anglers mostly from Anchorage and the Matanuska Vall ey . Along
Wi llow Creek, Li t tl e Wi l low Creek, Sheep Creek, Kashwi t na River, Goose
Creek, Sunshine Creek, and Birch Cree k, t he on ly publi c access i s by a state
rese rved 100-300 foot -wide highway ri ght~of-way or by launching a boat from
the highway. Al l ot her access is across private lands .

Conflicts result from a combination of increasing human populat ion, chang ing
land ownership pat terns , poorly surveyed or marked access , limited or no
access to some sites, and absence of clear definitions of the r ights and
limitations of landowners and the public withi n access easements. Wherever
private property supports good f i shi ng or recreat i on in the absence of
nearby public lands and access , t respass becomes a problem.

When such si t uat ions ar ise, t he public loses opport unit ies t o util i ze pub lic
"resources , and enjoyment of rec reationa l act iv ities i s grea tly reduced.
Meanwhile property owners feel their rights have been vi ol at ed. Many
landowners regret having granted easements because of the i ncreases i n
public use and continued lack of management. Disrespect for both public
and private property and lack of env ironmental awareness on the part of
certain recreat ionists has often created or worsened existing problems .

Lack of pub l i c recreationa l areas near populat ion centers lea ds t o
overcrowdi ng at exi st ing si tes. Overuse at recreati onal sites and boat
l aunch areas has resulted in env ironmental deg radation and pol lut ion,
sanitation problems , pub l ic safety problems, and excessive noise and l i t ter .
Continued overuse of sites can result in loss of vegetation and lead to
accelerated erosion, hab ita t degradat ion, or disruption of f i sh and wildlife
populations.
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Past land disposals have not adequately ret ai ned public lands that support
product ive f i sh and wildl i fe popu la tions or provide amp le access to t hese
resources . In addition, in ~ecreati ona1 areas suffic ient public l ands are
needed for recreat ioni sts to di sperse . The popu la tion of Anchorage is
current ly increasing at a rate of 2,000 res i dent s per month. The sta te 's
population is projected to increase by approximately 17 percent in the next
10 years. An increased population with more leisure t ime will demand more
access to and along public and navigable waters. Without proper pl anning ,
existing conflicts can only be expected to worsen.

Many examples of these problems can be found in the Matanuska-Susitna
Borough. In addition, it often costs the state millions of dollars to
rectify problems that were created by poor planning.

At Birch Creek .(reached from the Talkeetna Spur road), access to an
excellent salmon fishery has been blocked by a landowner who has erected a
cyclone fence across the creek and shoreline at the outlet of Fish Lake.
The fence blocks access to upstream areas. Confl ic Ts have led to inci dences
such as smashed car windows . All access to Goose Creek has been denied to
the public by a few private landowners. A public resource has become part
of a private hunting and fishing club.

Recently, in an attempt to alleviate access problems and o~rcrowding, the
state purchased land on both sides of ~ontana Creek between the Parks
Highway and the Susitna River. The cost was $1.2 million. More purchases
are still necessary to ease conflicts on up ~iver portions, where any public
use involves trespass. One landowner attempted to physically block access
across nei ghbori ng private l~nds that permitted public access . The
landowner attempted to charge people S10.00 per day to par k their cars on
his land .

The state recently purchased five acres for S25,000 for access to Sheep
Creek. While this may help al leviate the problem of .reachi ng the creek, ·it
does not relieve overcrowded condit ions at the creek nor permit moveme nt lip
and down the creek corridor. Both Caswell and Sunshine creeks have trespass
and litter problems.

Since 1980, 11 AAC 53.330. has authorized the director of the ·Department cf
Natural Resources to reserve a minimum 50-foot easement to provide for
public access along inland navigable or public water. "The director shall
(also) reserve an easement or right-of-way to provide access to coastal or
i nland navigable public water in the conveyance of land adjacent to or
contain i ng t hat water •• • (of) at l east 50 feet wide." Without a cur rent
status plat it is difficult at best for the public to know when land was
disposed of and whether an easement pertains to specific parcels or to all
the land in an area . Under 11 AAC 53.350, "t he director may require as a
condition of any sale, lease, grant or other disposal of State land that the
purchaser, lessee or grantee survey, mark or survey and mark public
easements• .• " In addition, 14 AAC 53.340. al lows the director to publish a
directory of navigable and public waters and of the easements that provide
access to and along them.
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To f urt her compl icate matte rs, conditions affecting easements on Nat i ve
l ands come under the Alas ka Nat i ve Cla ims Sett lement Act (ANCSA) and have
different stipulations.

The Depart ment of Fish and Game stocks 25 lakes in the Matanuska Val l ey.
All have easements or rights-of-way for access to the lake, but access
around the lake and activities allowed in this access zone are open t o
i nterpreta t ion.

Both Rocky Lake and Finger Lake are stocked with fish at public expense.
Both have public campgrounds. However, anglers without a boat are
restricted to the campground area. Better fish ing sites around t he l ake are
private ly . owned. Florence Lake, enst of Wi l l ow, has a sect ion li ne easement
f rom the road to the lake. W itl l ~ i th i s easement, a l andowner added a porch
onto his house . He then posted no tre~ pass ing signs in an attempt to block
public access. Prater Lake and Memory La ke in the Matanuska Valley are
other examples of l akes where access easements have created landowner
conflicts with f i shermen.

Because of limited and marginal access at Seymour Lake (Big Meadow Lake),
the pUblic is utilizing more than just the right-of-way and is disturbing
adjacent landowners. Limited and ~oorly defined public use areas and lack
of management have resulted in l itter, noise, unattended fires, and
tree-cutting on public and private lands.

The seven la kes i n the Keppler-Bradley La ke complex near Palmer are al l
stocked. Because of public demand for recreational sites, the state spent
$3 mi l l i on to purchase land 'once held in the public doma in. The main
entrance to the area is still controlled by a private landowner who has
entered into an agreement with the state to allow access.

As a result of various federal and state land disposal programs over the
years, much of the land along the Parks Highway and in the Matanuska Valley
was transferred to private interests, parti~ularly through homesteading
programs .. After gaining title to the land, many landowners moved elsewhere
or sold their land, often having it subdivided. In the past, with fewer
fishermen and either absentee or consenting landowners, access to lakes and
streams was not as significant a problem as it is today. Over the years,
the population has increased, people have acquired more leisure time, and
landownership patterns have changed. Gaining access and avoiding conflicts
while traversing several parcels of private land becomes more difficult t han
crossing only one parcel . Ma ny landowners are re luctant to grant access
when i t in volves many indi viduals rather than a few, especia lly now t hat
more of the land is developed for private housing. However, because
historically access was available many recreationists continue to use l and
unaware or i n spite of trespass violations .

LOSS OF RIPARIAN ECOSYSTEMS

The conversion of floodplain forests to alternate land uses has been
responsible for making riparian ecosystems among the most severely altered
land forms in the nation . In the contiguous 48 st at p. s, over 70%of the
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estimated original coverage of rf par i an ecosystems has been altered or
eliminated. As of 1981, riparian communities comprised less than 2%of the
total l and area in the 48 states (~rinson et a1. 1981).

The alteration and destruction of riparian ecosystems on a national level
has been gradual but steady. Historically, el imination of riparian lands
has essentially followed a consistent pattern, and the extent of riparian
vegetation has been reduced by a substantial amount in every .regi on of the
country. The same qualities that are attractive and productive 70r
vegetation and wildlife also attract human deve1o~ment. Impacts from water
development, agriculture, grazing, settlement, and forestry have been the
primary forces responsible both directly and indirectly for the loss of this
valuable habitat. With this loss goes a decrease in fish and wildlife
populations and a loss of recreational opportunities.

Riverine bottom1ands were frequently the first areas homesteaded by newly
arrived settlers. Rivers and their fertile valleys provided abundant fish,
game, furs, and other easily harvested natural resources needed by early
inhabitants. Rivers also served as transportation corridors, and water
power was easily converted to an energy source. The same fertile soils and
abundant water that supported diverse vegetation and wildlife also proved to
support rich agricultural development. As development continued, more land
was cleared, and greater-demands were made on riparian resources. Growing
human populations increased demands for transportation, economic
development, homesites, water supplies for domestic, industrial, and
agricultural development, as well as flood protection for homes and crops.
While vegetation and wildlife are adaptable and resilient to many of the
unpredictable forces of nature, human developments generally are not.
Various combinations of dams, dikes, levees, drainage ditches, water
diversions, alterations, and stream channeling were"used to accomplish
protective goals. These alterations lead to secondary losses of habitat.
With improved protecti~n from the natural forces of the river, human
populations increased and placed more demands upon the riparian land. More
land was cleared of nati.e vegetation and converted to alternate uses. The
cumulative impacts of increasing populations, continuous development, land
use changes, and the resulting loss of vegetation and modification of
hydrologic regimes have numerous adverse effects on fish and wildlife.
Where modification of habitat has been most severe, certain species have
become scarce. Of the 276 species of plants and animals listed as
threatened or endangered by the U.S . Fish and Wildlife Service, 80 are
directly or indirectly dependent on riparian ecosystems (Brinson et a1.
1981) .

Although the amount of riparian vegetation present before the arrival of
Europeans to North America and the amount remaining today are often
difficult to assess, there are many examples to indicate the startling loss
that has taken place in many parts of the country.

In the 1850's along the floodplain of the Sacramento River, California's
largest river, there existed an estimated 775,000 acres of riparian forests.
By 1952, 27,000 acres remained, and by 1972 there were less than 18,000
acres of riparian forests along the river (Sands 1978). Of the state's
remaining riparian lands, between 60 and 90% is privately owned (Warner
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1982). As urban development and streambank erosion claim prime agri cul t ural
land, (Figure 2) addi tional riparian forest s must be clea red for conversion
to agricultural production.

Riparian vegetation alo ng the Colorado River has been cleared at a rate of
about 3,000 acres per year . Additio nally, water management practices and
overgrazing have encouraged t he replacement of na tive plant species by
introduced exot ic species that provide poorer wi ld l ife habita t (Anderson et
al. 1978 ).

Accord ing to David E. Morine, Director of Land Aquisit ion for the Nat ure
Conservancy:

When originally acquired, the Lou isiana terr itory contained over
50 million acres of bottomland (ri par i an) hardwoods. Currently there
are less than 3.5 mil lion acres left in America (48 cont iguous states )
and these are being destroyed at a rate of 300,000 acres per year .
Seven out of every eight acres of bottomland forest has been drained
and cleared .

For the Miss issippi River floodplain, the rate of clearing has averaged
about 2% per year over the past 20 years (Brinson et al. 1981). A study
published by the U.S. Fish and Wildlife Service estimates that since 1937
over 6.6 million acres of bottomland-hardwood in the Mississippi River delta
have been clea red and converted to soybean production . The report est imates
that by 1985, 86%of the origi nal bottomland forest s will be destroyed. Of
the remaining bottomland forests in this region, only 700,000 acres are in
public ownership (National Wetland News letter 1982). - As with Alaska's
r i par ian lands, those i n the southeast Uni t ed States support an abundance of
fish and wildlife and provide excellent hunting, fishing, and recreational
opportunities. This tremendous loss of habitat has occurred in a region
where a larger proportion of the people hunt and f ish than any other portion
of the country and the commercial and sport f ishing enterprise const itute a
multi-billion dollar industry (Nationa~ Wetland Newsl et t er 1982) .

As previously mentioned, several factors have combined to severely alte r or
eliminate r iparian forests in the lower 48 states. Most of these habitat
losses have come at considerable expense to the taxpayer. Most are the
result of secondary habitat losses, after initial settlement is established.
The effects of local or regional projects, however, often extend far beyond
the intended target area. Among these are federal and state spending for
water resource "developments such as flood control and drainage projects,
stream channel ization for agr icultural soil conservat ion programs,
government subsid ies and price supports for crops, and preferent ial ta x
policies. -

CURRENT PROGRAMS FOR PROTECTING RIPARIAN ECOSYSTEMS

Increased recognition of the important public benefits and functions of
riparian ecosystems and the extent to which they have been altered has
resulted fn efforts by the federal" government and some states to exercise
some control over development in riparian corridors and acquire riparian
l ands for public use.
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State Programs

Numerous al te rnat i ves for protect ing r iparian l ands f rom fut ure alte ra t ion
or destruct ion are bei ng utili zed in var ious parts of the country. These
i ncl ude acquis ition by fee simple and 1ess-than-fee simple int erest ,
acquis ition of easements, leasing, direct government regulation, economic
incentives, and management through compa ib1e use. The Alaska Department of
Fish and Game endorses a policy of mainta in i ng ripar ian ecosystems in public
owners hip, especia l ly when t hese lands are already held by the state.
Examples from other stat es tha t have recogni zed t he need for r iparian land
prot ecti on illust rat e the high cost to the taxpayer of reacqu iring t hese
l ands for pub lic use. As a result, mos t programs are a case of t oo little,
too late, or a second-best alternative. Acquisition of only a portion of
the floodpla in or stream segment does not assure adequate protection because
disturbances in upstream areas or adjacent habitats can have downstream
impacts extending fa r beyond the immedi at e area. However, many states are
attempt ing to rect i fy past po licies in l and management , and the foll owi ng
discuss ion will present some examples of on-going programs.

Six states have adopted special legislation for the protection of inland
shore1and areas : Maine, Vermont, Washington, Wisconsin, Minnesota, and
Michigan (Kusler 1980)• . All si x states define shore1and in relation to the
high water mark of rivers and lakes . Depending on the state , distance from
the high water mark to the shore1and boundary varies from 200 feet in
Wash ington to 1000 feet i n Michigan and Vermont . In addi tion, some of these
states regulate r i ver shore1ands up to 300 feet from the hi gh water mark or
to the landward side of the lOa-year floodplain. This minimum distance
varies from 200 feet in Washington to up to 300 feet in Wisconsin and
Minnesota. In general, one of two main approaches has been used to · classify
shoreland areas. The firs t method classifies specific riparian lands
individual ly, such as part icular wetlands around indiv idual l akes . The
second approach classifies lakes and streams in-their entirety as "nat ural
environment" or "recreat ional development" or "ge~era1 deve10pf:lent." These
classificat ions t hen determine minimal standards.

Wiscons in 's shore1and zoning act (W IS. ·STAT. ANN. 144.26,59.971) has been i n
effect since 1965. It requires all counties to adopt zoning regulations
for t he protection of shore1and corridors in unincorporated areas.
Shore1ands are defined as ly ing withi n 1,000 feet of the highwater mark of a
lake, pond, or flowage, or within 300 feet of a river or stream or to the
landward side of a floodplain (Figure 4). The Wisconsin Department of
Natural Resources is responsible for estab l ishing a comprehensive plan for
nav igable waters and their shore1ands. Di ffe rent-use districts are
designa ted. Enforcement of t he zoni ng ordinances has been di fficult
(Nati onal Wet l and News l ett er , 1980). No development i s permitted in t he
shore1and-wet 1and zone except for minor structures associa ted wit h hunti ng,
f ish ing, hik~ ng, wi ld crop harvesting, and sustained yield forestry. In

fA more detailed description of state shore1and programs can be found in B.
Berger , J. Kusler, and S. K1inginer, Lake-Shore1and Manag~men t Programs :
Selec ted Papers , Uni v. of Mass. Water Resources Research Center, Publ. No.
69, Technl cal Report , Amherst , Mas s . (1976) .
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Figre 4. Wisconsin,s shoreline delineation.

(From Kusler, J., 1980)
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1982 the state legislature enacted Assembly Bill (AB) 839, which requires
protective zoning of shore1and wetlands in c~ties and villages . Wetlands to
be zoned must be five acres or more in size.

All shore1and regulatory programs apply state standards for local adoption
of zoning, subdivision controls, and, in some instances, sanitary codes.
Minimum standards include pollution control, wildlife protection, preventing
land use conflicts, reducing flood and erosion hazards, wetland protection,
and protecting aesthetic and recreational values.

Twenty-four states have adopted legislation for the protection of wild,
scenic, or recreational rivers (Table 8) (Kusler 1980). State-designated
rivers may be included in the National Scenic and Wild River Program.
Inclusion in the federal program protects the rivers from federal water
resources projects . In general, acts provide that wild, scenic, or
recreation.:)l rivers are distinguished, based upon their "extraordinary"
"unusual," or particular "water conservation, scenic, recreational, or
wildlife values." (Kusler 1980). Some states impose tight controls on
structures within rivers, such as dams, but do not regulate shore1and areas.
Minnesota and Michigan authorize a state standard for local regulation in
corridors up to 1,320 feet and 400 feet wide, respectively. Regulatory
objectives include preserving water quality and free-flowing river
conditions, protecting natural scenic beauty, vegetation, wildlife, and
recreational values. Secondary objectives include minimizing alternate user
conflicts, controlling access, protecting health and safety, and reducing
flood damage . The Oregon Supreme Court sustained shore1and regulations for
a one-fourth mile wide corridor along the Rogue River (Kusler 1980).

In Florida, the 1981 Save our Rivers Act created a fund to enable the
state's water management districts to acquire lands needed for water
management. Another act (FLA. STAT. Section 259) created in 1979
established the Conservation and Recreation Lands Program. This program 
authorizes state se1ecti on and purchase of 1ands contai ning Florida's· most
valuable conservation and recreational resources. Under this act, a trust
fund was created to acquire lands. Money comes from severance taxes on the
mining of minerals and oil and gas.

2For further information on this legislation, contact Wisconsin Wetlands
Association, 2 South Fairchild Street, Madison, Wisconsin 53703; (608)
256-0565, or Editor, Environmental Law Institute, Suite 600, 1346
Connecticut Ave., N.W. Washington, D.C . 20036.
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I TABLE 8. Summary of State Wil d and Scen ic Rivers Programs.

I System or How Establ ished (date) Number
Sta te Program Legisl at ive Admin . of Rivers

I Alabama Sys tem 1969 1
Ala ska None

I
Arizona None
Arkansas None
Cal ifornia System 1972 9
Colorado None

I Connecti cut None
District of Co l umb ia None
Flori da Program 1972 0

I
Georg ia System 1969 0
Hawai i None
Idaho None
Illinois None

I Indiana System 1972 2
Iowa System 1970 1
Kansas None

I
Kentuc ky System 1972 8
Loui si ana System 1970 43
Ma ine System 1966 1
MaryJand System 1971 9

I Massachusetts Program 1971 0
Mi chfgan Sys tem 1970 6
Minnesot a System 1973 4

I Mississippi None
Missouri None
Montana None
Nebraska None

I Nevada None
New Hampshi re None
New Jersey None

I New Mexico None
New York System 1973 61
North Carolina System 1971 2

I
North Da kota Syst em 1975 1
Ohio System 1968 8
Oklahoma System 1970 5
Oregon System 1971 8

I Pennsyl van ia Program 1972 0
Puerto Rico None
Rhode Island None

I
South Carolina System 1974 0
South Dakota Program 1972 0
Tennessee System 1968 11
Texas None

I Utah :lone
Vermont None

I -33-
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For futhe r "information on this leg islation, contact Water Resources
Analyst, Metro Office, Oregon Wilderness Coal it ion, 2637 S.W. Wate r St.,
Po rtland, Oregon 97201.
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TABLE 8. (Conti nued)

Vi rgi ni a System 1970 2
Washington None
West Virginia System 1969 5
Wisconsin System 1965 3
Wyomi ng None

Tot al 24 2 190

Source: Bureau of Outdoor Recreat ion, Wi ld and Scenic Rivers , Out door
Recreation Action, No. 43, U.S . Department of Int eri or, Bureau of
Outdoor Recreation, Wash ington, D.C., Spring 1977 . ) Adapted f rom
Kusl er (1980).

Due to the shortage of public funds and the high cost of land acquis ition an
alternative method of riparian land protection has been established in
Oregon. The Oregon state legislature passed a bill (S.B. 397) that grants
property tax exemptions and income tax credits to private landowners who
voluntarily dedicate their riparian lands to wildlife ~ses. The bill states
t hat "the legislat ive assembly declares that it is in the best interest of ,
t he state to ma intai n, preserve, conserve and rehabilitate riparian lands to
assure the protection of the soil, water, f ish and wildli fe resource of the
state for the economic and socia l wel l-be ing of t he sta te and its citize ns. "

In Oregon's approach to r iparian l and protection the emphasis is placed on
local adminis tration and self-management by l andowners. The program was
attractive to landowners interested in mo re monetary incentives and"less
regulation. It i s tao early to evaluate the effectiveness of th is
l egi s lat i on in achjeving goals, such as increased salmon psoduction, stream
bank stabili zation, and increased late-season streamflows .

This type of program does not necessarily allow access; landowners 'are not
committed to the program over a long time f rame , and agreements must be
renegotiated with a change of ownership. Further, a program of this type is
no guarantee for protection of large cont inuous tracts of land necessa ry to
support populations of highly mobile species such as moose. Such a program
does not provide i ncent i ve to protect cr itical hab itats such as moose
winteri ng grounds, and it has not been in existence long enough to have been
tested for effective enforcement. It must also be determined what
acceptable level of economic gain is necessary to encourage a landowner to
participate in such a program. Clearly, such a program remed ies only some
of the symptoms created by past practices and does not solve the underlying
cause of the problem.

The Oregon State Department of Fish and Wildlife has spent an average of
over $500,000 per year for the last 15 to 20 years for the purchase of
private land for public access, recreation, and habitat protection (Dick
3

-
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



I

I

I

I

I

I

I

I

I

I

I

I

I

J
J
J
I

I

I

Scherzinger, pers. comm. ). Some of these costs incl ude money for
development and mai nt enance . In one of its larger projects, the state
recent ly purchased 17 mi les of river front age along t he Deschutte Ri ver.
Money came f rom the Department of Fish and Wi ldl ife, State Parks, and publi c
contributions. Tot al cost equalled 51.6 mi l lion. Another maj or sta te
purchase of r iparian lands i nvol ved buyi ng 11 mil es of r i ver f ront age along
the Mi ddl e Fo rk of the Malheur River. Purchased in t he lat e 1970' s , t his
cost 5750 ,000 (Di ck Scherzinger, pers. comm.).

In 1947, the Ca lifornia leg is lature passed the Wi ldli fe Conservat ion Act
(chapt er 1325, statutes 1947). Sect ion 1 of the act states :

It i s hereby declared that the preservation, protection and restorat ion
of wildl ife within the State of Ca lifornia is an inseparable part of
providing adequate recreation for our people in the interest of public
welfare; and it is further, declared to be the policy of the state to
acquire and restore to the highest possible level, and maintain in a
state of high productivity those areas that can be most successfully
used to sustain wildlife and which will provide adequate and suitable
recreation. To carry out the aforesaid purposes, a sfngle and
coordinated program for the acquisition of lands and facilities
suitable for recreational purposes and adaptable for conservation,
propagation and utilization of the fish and game resources of the
state is hereby established.

This act established the Wildlife Conservation Board (WCB). The purpose of
the WCB is to acquire and dev~lop lands and waters for wildlife conservation
and related recreational purposes for the State Department of Fish and Game
(DOF&G).

In 1951, the WCB began land acquisitions. Prior to 1951 all lands were
acquired directly by the DOF&G. Information prior to 1951 is not available.

Between41951 and December 31 , 1982, the WCB has spent approximately $22. 3
million - a cqu i ri n~ land in riparian habitats (pers. comm., John Wentzel,
WCB). This incl udes purchases and easements for the pu rpose of access to
freshwater f ishing sites, fish habitat protection, and protect ion of river
and stream riparian wildlife habitat. In addition, land valued at
$676,000.00 was donated to the state through the WCB. Donations are ta x
deductible.

The WCB has spent approximately 533.5 million in acquiring coastal fish ing
access, freshwater and coastal wetlands, hunting access, deer winter and
summer range, bighorn sheep range, and lands acquired for the protection of
threatened and endangered plants and animals. Some of this undoubtedly
includes riparian lands but has not been included in the above dollar value
for riparian acquisitions. A large percentage of this money goes to
acquiring wetlands and state waterfowl management areas.

4 $7,354,000 included in the $22.3 million was acquired with State Water
Project (California Aquaduct) funds for mitigation of damage to wildlife
habitat during construction. I do not know how much of this cost was used
for riparian land acquisition.
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A breakdown by primary re~reational use of each acquisition i s difficu lt, as
many of the areas provide severa l recreational opportunities and also
protect valuable habitat.

Much of this land was purchased prior to the recent inflationary spira l, and
present costs and future costs will be much higher.

Other munic ipa l, county, state, and federal agencies are also responsib le
for acquring land for access, recreation, and habitat protection. The
amount acquired and costs incurred .by the WCB is probably a relat ively small
percentage of the total for riparian land acquisitions within the state.

The Riverine Corridor concept i~ California was first implemented on the
American River. Sacramento County has purchased 4,100 acres along a 23 mile
stretch of the American River at an average cost of approximately $4,000 per
acre; this amounts to a total cost of roughly $16 million (Walt Veda, pers.
comm.). The county still has plans to purchase another 800 acres but is
hindered by rising costs and lack of funds. Additionally, the county has
purchased small tracts of 0.5 to 4.5 acres along the Sacramento River for
public access to fishing. There was a proposal (as of 1979) to establish a
Sacramento River Parkway (corridor) with a length of over 300 miles and a
width of 300 feet on each side of the river. Land acquisition costs were
estimated at $165 million (Warner 1982). The high cost of acquisition made
enancting this proposal an impossibility. Although funds are often
available for acquisition, purchase of important riparian tracts is not
assured. Both the Wildlife Conservation Board and the Department of Parks
and Recreation have been unsuccessful in acquiring fee title or easements to
important riparian lands (Burns 1978). Other counties have similar programs
and are competing for federal and state money. Because o~ the high· costs
involved in purchasing land, emphasis is bein~placed on zoning to protect
riparian ecosystems (Ross Henry, pers. comm.).

In California, legislat ion (AB 3147, 1978) provided funding for a two year
Department of Fish and Game study to survey California's remaining riparian
lands and make recommendations for action by the legislature. California
Fish and Game established a riparian task force to develop programs and
procedures for the maintenance, protection, and restoration of the state 's
riparian resources.

Idaho is similar to Alaska in that a high percentage of land within the
state is owned by the federal government. Yet, despite the large amount of
public land and the fact that the U.S. Forest Service and Bureau of Land
Management have retained some riparian lands, there is still a big demand
for public access to rivers and lakes (Gene deReus, pers. comm.). In
addition, development qf private lands has interfered with the migration
routes of big game. As a result, the state has been spending public money
to purchase private lands, acquire easements, and lease lands to provide
public access to the state's waters.

Since 1965, the Idaho Department of Parks and Recreation has spent .
approximately $13.3 million (combined state and federal money) purchasing
riparian land from private landowners (Dale Christiansen, pers. comm.).
With $2.00 received from the sale of every hunting and fishing license the
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Idaho Department of Fish and Game spends $450,000 per year for la nd
acquisit ion , easements, and leases for the purpose of "sportsmen access " to
r ivers and lakes and for habi tat protection (Gene deReus, pers. comm. ).

In the State of Washi ngton the Interagency Committee for Outdoor Recreation
(I COR) oversees land acquis it ions for state resource agencies. Between 1965
and 1981 t he ICOR has ass isted t he State Game Department i n purchas ing 273
parce ls of l and. Of t hese , 218 (80%) have i ncl uded r ipari an f ish and
wildli fe habitats. During this 16 year period, 37,385 acres of r i par i an
l ands were purchased for t he Department of Game at a COSt of nearly $6.2
million (Ronald Taylor, pers . comm.). According to Mr. Taylor , this is not
the total sum but represents the majority of the riparian land acquisitions.
Money comes from the Federal Land and Water Conservation Fund and the State
Capital Budget. The Department of Game also acquires land with money made
available through the Pittman-Robertson Act. Additionally, the ICOR has
funded another 1,500 proj ect s by state and local agenices for the purchase
of recreationa l lands. Due to f inancia l constra ints, land acquisit ion
projects have been reduced in the past few years, although demand for public
recreational la nds and access t o them is sti.1l high.

Private Programs

Not all projects and programs for the protection of riparian lands are
i ni t i at ed by public agencies. The private sector as it begins to understand
and recognize r iparian values i s also contributing time and money to protect
riparian resources. Some of the best examples come from wo rk done by t he
Nature Conservancy, a nationa l conservation organizatiQn committed to .
preserving natural diversity.

The conservancy also enters into cooperative programs with state agencies.
In 1974, the Mississippi Game and Fish Department, with the Assistance of
the Nature Conservancy, drafted leg islation to create the Mississippi
Wildlife Heritage Committee . The goal of the ~ommittee is to create and
implement a state-wide comprehensive natural resources program to guarantee
the ~ res e rvat i on of the state's most important wildlife habitats through
acqui 3ition or other means. Many of these habitats are in ripar ian
ecosystems. In another effort i n the Southeast , the Nature Conservancy,
with a grant of $15 million and by raising matching funds, is attempting to
purchase key tracts of land to protect six major river systems. The
conservancy's goal is a total gain of 350,000 acres of river habitat. The
purchase price of this land is over twice the original cost for the entire
Lousisiana Territory, an area of over 525,911,680 acres.

Another strategy used by the Nature Conservancy for protect ing habitats i s
acquisition of conservation easements. Along nine miles of the Brule River
in northern Wisconsin, the conservancy has negotiated easements with private
landowners for protect ing the natural character of almonst 5,000 acres. The
conservation easements are parcel specific but contain some common
provisison. Mining, alteration of topography, alteration of water courses,
filling or removal of gravel , sand, topsoil, rock, or other materials, and
dumping trash, noncompostable garbage, or other offensive materials are
prohibited. Also prohibited are commercial development, access to
commerc ia l development, billboards, mob ile homes, off-road vehicles,
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graz ing, shooting within one-quarter mi le of raptor nest s , app l ication of
herbic ides and pestic ides (except in home gardens ), and int roduction of
non-nat ive species. A conservation easement i s a l egally enforceable
rest r iction that attaches to the land in perpetu i ty and i s recorded at the
register of deeds off ice. In addition , the landowner i s entitled to a
char itab le contribution deduction on his federal income tax , equa l to the
amount of the reduct i on in t he value of the property .

Federal Programs

The federal government has also recognized the values and specia l mangement
needs of riparian ecosystems. The Environmental Protection ~gency and the
U.S. Forest Service (1978) published a cooperat ive report -describing a
survey of streamside management zone laws, ordinances, and regulations on
state and private lands in all 50 states, some counties, and local
jurisdictions. At least 209 laws are applicable to riparian areas (Duff
1980). Thirty-one percent of these laws have been enacted since 1980.

Executive Order 11988, May 24, 1977, Floodplain Management (42 FR 26951),
requires that federal agencies all "take action to reduce the risk of flood
loss, to minimize the impact of flood loss, to minimize the impacts of
floods on human safety, health and welfare, and to restore and preserve the
natural and beneficial values served by floodplains." This is an important
act because many riparian areas have been adversely affected by federally
funded projects for development of agricultural lands, flood control
projects, water diversions, and road construction.

Executive- Order 11990, May 24, 1977, Protect ion. of Wetlands (42 FR 26961),
may also be applicable, as riparian ecosystems are considered wetland
ecosystems by many authors (Duf f 1980, Brinson et a1 . 1981). This ordeF
calls for "action to minimize the destruction, l oss or degradat ion of.
wetlands and to preserve and enhance the natura l and beneficial values of
wetlands. " It requi res each federa l agency to determine how i t s act ivities
affect wetlands and to revise regulations to minimize adverse impacts on
wetla nds. As with EO 11988, th is applies only to federa l projects.

The Nati onal Wild and Scenic Rivers Act of 1968 (Publ ic Law 90-542:82 Stat.
906, et sef.) can be applied to ent ire watersheds to ensure better
management of water quality and la nd use. Of the seven national and wild
scenic rivers in Alaska, not counting those in national parks or wildlife
refuges, none are within the boundaries of the Matanuska-Susitna-Beluga
Study Area .

The Federal Water Pollution Control Act Amendments of 1972 (Public Law
92-500, Sec. 208; Stat. 816 et sef.) are intended to "restore and maintain
the sociological integrity of the nation's waters." Section 208 requires
water pollution controls for both point and non-point sourCt ~, including
soil eros ion. -Thi s may be interpreted to have great significance for
requiring better managerial practices to protect riparian vegetation. This
legislation is being implemented through federal, state, and regional water
quality plans.
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The Federal Fish and Wi l dl i fe Coordination Act (16. USC 661 et sef .)
requi res federal agencie s to give wild life conservati on equal consi derati on
wi t h other feat ures of wa te r resource develomenta l programs. Th i s includes
"aquatic and la nd vegetati on upon which wildlife i s dependent. " Whil e t he
act gi ves wi ld life managers the opportunity to comment and ma ke
recommendations, t he acceptance of these recommendat ions i s not mandato ry.

A possible federal alternative to Oregon Riparian Bill is the recently
int roduced Conservati on Land Sale Tax Incent i ve Bil l (HR 6465). Int rocuced
i nt o the U.S. House of Representat ives by Rep. Robe rt Lagomars i no (R-CA ) and
43 co-sponsors, the bi ll would give landowners a tax i ncentive for sel ing
or exchanging real estate to "qualified organizat ions" for conservat ion
purposes, i nst ead of to developers. Qualified organizations include
federal, state, and local agencies and private non-profit conservation
organizations. The conservation purposes must be protected in perpetuity
and may include 1) preservation for education or public recreation,
i ncluding hunt ing and f ishing; 2) protection of f ish, wi ld li fe, and plant
habi t at ; and 3) land acquisition to carry out federal , state, or local
conservation programs .

Current legislation can go only so far in mitigating damages to riparian
systems. Another method commonly used, and among the most desirable wethods
for long-term protection, is through direct federal or state acquisition of
riparian lands. Riparian lands have been purchased by agencies often with
money made avai lab le by the Land and Water Conservation Fund Act (16 .S.C.
4601-4 to 4602-11). This act established the Land and Water Conservation
Fund. The fund provides money for purchase of fee and easement interests in
lands designated for protection of fish and wildlife and other eccloqical
values.

Alaska's Programs

The State of Alaska has few programs, laws, or policies that specifically
recognize and protect the functions and values of riparian ecosystems.
Those provisions most applicable to riparian ecosystems are-contained in the
Alaska Administrative Codes (ACC) and the Alaska Statutes (AS) . The
Standards for Resources and Habitats (6 ACC 80.130) defines rivers, st reams,
and lakes as habitat types i n coastal areas subject to the Alaska Coas tal
Management Program (ACMP). Section 6 MC 80.130 c (7) states that rivers,
streams, and lakes will be managed to protect natural vegetation, water
quality, important fish and wildlife habitat, and natural flow. In
addition, Section 6 ACC.80.130 b (7) provides that rivers, streams, and
lakes shall be managed so as to maintain or enhance the biolgical, physical,
and chemical characteristics of the habitat that contribute to its capacity
to support living resources.

The standards of the ACMP are implemented in three ways : 1) t hrough local
coastal management plans; 2) through the ACMP's "state consistency'
provisions, which require state agencies to carry out both planning and
regulatory actions that affect the use of coastal resources in a manner
consistent with both the ACMP standards and any local coastal management
programs; and 3) t hrough t he st at e' s review of federal actions for
consistency with t he state program.
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The only statewide authority applicable to riparian areas is AS 16.05.870.
This authorizes the Alaska Department,of Fish and Game to regulate
activities proposed for streams supporting anadromous fish. The statute
states that the approval of the commissioner of the Department of Fish and
Game is needed to, use, divert, obstruct, pollute, or change the natura l
flow or bed of a river, lake, or stream, specified as important to the
spawning or migration of anadromous fish. Alterations of riparian
vegetation may change the natural flow of a river if these alterations are
severe enough or encompass a l arge area.

Leg is lative designation of state game refuges, sanctuaries, and cr itical
habitats can be used for the protection of riparian lands or riverine
corridors . Under AS 16.20.220, the legislature can designate certain lands
and waters as "Fish and Game Critical Habitat Areas" to protect and pre5erve
habitats especially crucia l to the perpetuation of fish and wildlife and to
restrict all other uses not compatible with that primary purpose.

Curran and Dwight (1979) review existing state water use laws and their
administration. For a review of wetlands management in Alaska and the legal
authoriti~s pertaining to it, see State of Alaska (1981).

Two recently introduced bills to the Alaska State Legislature also address
the need for better management of the state's rivers and streams. Senate
Bill No.9, introduced in January 1983 by Vic Fishcher and Joe Josephson
(later withdrawn), included provisions for establishing state historical,
recreational, and wilderness waterways.

House Bill No. 278, introduced in March 1983, by Fritz, Malone, Szymanski,
and Bussell recognizes that "Alaskan rivers are among the most important of
the State's natural resources and that they must be protected and preserved
for the maximum benefit of all Alaskans." To solve problems endangering
fish and wildlife habitats, increasing erosion, causing overcrowded,
unpleasant conditions, and causing a fragmentation of management
jurisdiction, this a~t would establish an Alaska Rivers Commission.

Already in Alaska demand for acquiring recreational access and public 
recreational lands is much greater than the money available for purchase
(Russ Redick, pers. comm.). Lakes, rivers, and streams are the lands most
sought by recreationists. Due to the state's demographic patterns, demand
for recreational access and conflicts over land use are increasing,
especially on the Kenai Peninsula and in the Mat-Su Borough. In response to
public demands, the State Division of Parks has spent over $2 million buying
back private r i par i an lands once held in the public domain along rivers and
creeks in the Kenai Peninsula. Land purchases were targeted for areas
receiving heavy recreational use (Jack Wyles, pers. comm.). In 1982, the
legislature appropriated $3 million to buy back lands for access in the
Kepler-Bradley Lake System in the Mat-Su Borough. Land acquisition in the
Nancy Lakes area has cost the state over -$565,000. To provide access, the
state recently spent $1.2 million to purchase land alon9 Montana Creek and
$25,000 to purc~ase land adjoining Sheep Creek (page 27). These costs have
been incurred because past land disposal systems did not consider future
population patterns and recreational needs, nor needs to protect natural
resources.
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Another example of the public ' s need for Alaska 's riparian lands and the
high cost to the taxpayer of "buying back" this land can be found in
Anchorage. The municipality has been purchasing "greenbelt" tracts along
Fish Creek, Chester Creek, Ship Creek, and Campbell Creek. The municipality
is i n t he process of trying to acquire land along Little Campbell Creek and
Rabbit Creek, but with the rap id growth in Anchorage over the past few
years, demand for developable land has made land very expensive. Between
1976 and 1981, the municipality has spent $3.2 million to buy 60.4 acres
along Campbell Creek (Di ane Reusing, pers. comm . ) .
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ABSTRACT

This r epo rt contains background information on t he use of moose and

other wild r enewabl e resources by the res idents of the village of Tyonek

(populat i on 239) and the Upper Yentna area (popu lation 145), both of

which lie in Game Management 168. The data derive from two Division of

Subs i stence research projects which have been i nvest i gat i ng r esour ce USI!S

in these areas in order to providi data for area and r egi ona l plans , and

to the Board of Fi sheri es and Game for thei r revi ew of proposa 1s for

regulatory change . Several proposals to reestablish a November moose

hunting season i n GMU 168 will be considered by the Board of Game during

its Spring 1983 meeting. This r epor t supplements an earlier Divis ion

paper on the use of moose by Tyonek residents (Foster 1982a).

Research methodologies have i ncluded interviewing, par-t tc t pant cobser-,

vation, and mapping. Data were collected from 52 percent of the Tyonek

househo 1ds and 82 percent of the households in the Upper Yentna Area.

An annual round of resource harvests and a map of the geographic areas

used for these harvests are provided for both areas. In addit ion, harvest

quantiti es for 43 resources or groups of resources are reported for the

Upper Yentna area. In both areas, residents harvest a wide range of

resources. At Tyonek , the three year average subsistence catch of salmon

has included 1,900 kings and 250 reds . Fifteen moose were taken ;)y

Tyonek hunters i n September 1981. In 1982, Upper Yentna households

harvested an estimated maximum of 1,630 salmon, 1,800 f reshwater fi s h ,



and 30 moose for local use. T.rave l to hunt i ng and fish ing areas i n the

Tyonek area is primarily by pickup truck along a network of r oads bui lt

for timber harvesting, by boat along several r ivers, and by ATV. In the

roadless Upper Yentna area, travel is by boat, sT!owmachine, ATV, and

dogsled along rivers and trails and is highly dependent on weather con

ditions.

The preservation of most meat and fish in both areas is accomplished by

methods not requiring electricity, inclUding smoking, canning, and freez

i ng outdoors.

Over the past . three years, an average of 59.6 percent of the households

in the Upper Yenta area _ha rvested at 1east one moose; most unsuccessfu 1

households received moose meat from other households. Harvest levels in

Tyonek were monitored in 1981 only. While sharing was extensive, the

total of fifteen moose harvested was said to be insufficient to meet

village needs. Of the Tyonek households interviewed, 73 percent expressed

a preference to reopen a November or December moose season.

Residents in both areas have few sources of wage employment and utilize

a variety of sources of monetary income , most of which are seasonal ,

for the purchase of non-locally produced commodities. The use of local

harvests of wild, renewable resources has historically played a major

role in the economic and sociocultural systems of this region.
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PURPOSE

Thi s report dese r-t bes the uses of wild resources and soci oeconomi c

characterist ics of the res idents of port i ons of Game Management Uni t 16B.

It provides a background for th e Boa rd of Game 's considerat ion of several

proposals for regulatory change wh ich would open a November moose season

i n that GMU.

The data der i ve f rom two ongo i ng Di vi si on of Subs i stence research

projects. The f i rst , t he "Tyonek Comprehens i ve Resource Use Study, "

comm~nced i n 1980 and will conclude i n 1984. The second, the "Susitna

Basin Resource Use Study," began in December 1982. One purpose of both

of these projects is to gather data on the current patterns of resource

uses by local res idents of each area which may be incorporated into area

and regional l and use plans. These data may aid i n our understanding -of

the potent ial effects of land disposals, t imber sales, road construct ion,

and the development of nonrenewab le resources such as coal, oil, and

gas. To date, the Div is ion has been able to comment on several potential

resource development projects (such as Oil and Gas Lease Sales 33 and 40 ;

coal l eases ; geothermal leases) and, in addition , has provided data on

land use patterns for t he Department of Nat ur al Resources ' Susitna Area

Plan.

A second major purpose of these projects is to provide in f ormati on on

local uses of fish and wildl ife to advisory committees , r egi onal councils ,

and the Boards of Fisheries and Game wh ich may inform the ir consideration

of fish and game regulations. Accordingly, as particular regulations

have been subjected to revi ew and modification, the Division has period-

1



ica l ly prepared repor-t s based on ongoing projects (Fos t er 1981; Stanek,

Fall, and Foster 1982). The current paper i s an example of such a report.

While based in part on prel iminary data describ i ng only portions of the

unit under cons ideration, the paper depicts the general patterns of

resource use by residents of this area. This description can serve as a

context for understanding the use of moose.

Addi tiona lly, the paper will .a1so introduce the new Board of Game

members to the Di vi s ion I s research program in the Cook In1et area and,

especially, outline the scope of our recently initiated work in the

Susitna Bas in.

MEiHDDOLOGY

Tyonek Comprehensive Resource Use Study

Research methodo1ogies for the "Tyonek Comprehens i ve Resource Use

Study" have included formal interviewing .with the aid of survey instru

ments (Foster 1982a: Appendix B; 1982b:60~61), informal discussions, map

ping, and participant observation. Data specific to the use of moose by

Tyonek's 239 residents were gathered in the fall of 1981. Of 48 identi

fied moose hunters, 40·were interviewed. Hunting trips by several Tyonek

residents were also observed. Using United States Geological Survey

(USGS) 1:63,630 topographic maps, local residents indicated the arees

that they had hunted i n 1981. From these maps, the researchers prepared

a compos ite map of the village moose hunting area. The complete resul t s

of the research on 1981 moose harvests in Tyonek are discussed in Foster

1982a.

During the spring and summer of 1982, data were collected on-the cur

rent annual round of resource harvests in the Tyonek area. With · the aid

2
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of several key respondent s , t he ~es e a rch e r chose of a samp le of 39 house

hol ds r epr esenting 52 percent of t he vi l lage househol ds for int ensi ve in 

te rviewi ng. This sample included t hose househol ds most act i ve i n resource

harvest i ng. Respondent s were as ked to i ndi cate t he resources whi ch they

had regularl y harvest ed wi t hin t he last fi ve years. The resul t s of thi s

r esear ch incl uded an annual round of hunting and fishing act iv ities, an

est imate of t he percentage of Tyonek households part icipat ing i n harvest

act i vi ti es, and a seri es of maps of harvest areas (Foster 1982b). The

major f indings of this research are summarized below.

Susitna Basin Resource Use Study

Data on resource uses in the Upper Yent na study area (Fi gure 1) were

primarily collected through househol d interviews with the aid of an i nt er

view guide ( Appe ndi~ A ) and in f i el d notes. Prior to conduct ing household

i nt ervi ews , Division staff discussed the proposed research, including i t s

purpose, objectives, and methods, with area res idents at a public meeting

i n Skwentna.

In a populat ion census survey conducted by Schull i ng (1982) i n t he

same geographic area as this study, 145 full-t ime res idents were identi 

f ied. With the aid of local key in formant s , Division staff mapped the

approximate locat ions of homes of Upper Yent na r esi dent s . Du r ing a fi ve

week period in December 1982 and Ja nuary and February 1983, the Division

researchers attempted to interview as many of t he households as poss ible.

At the end of the study period, 38 households, with a total population

of 126, had been interviewed. This provided a sample of 87 percent of

the census population.

Several factors i nfl uenced the choice of households to contact,

3
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Figure 1. The Upper Yent na area in which households we re i nt erviewed.

4



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

i ncl udi ng t he ava i labi lity of househol d members for i nt erview, l ogi sti cal

constraints such as ava ilabil ity of transportat ion, preva il i ng weat he r

cond it ions, and t ime lim i t ati ons . There was a tendency to se lect those

househol ds wh ich were t he most act ive use rs of l ocal resources, such as

t rappe rs, hunt ers and f i shermen, and guides, although other resi dent s who

used r esour ces to l es ser degr ees we re not systemat ically exc luded. An

effort was made to i nc l ude i n the .sampl e as many long-term r esi dents as

poss ib-le. _

Quest ions on the interv iew guide asked f or household i nf ormat i on ap

propriate to 1982 use levels. When discuss ing harvest levels, many house

holds were unabl e to recall exact harvest quant ities for particular spe

cies. This was particularly true for f ish. In such cases, a range was

es t tmated, For bi g game and f ur bearers, r es pondent s generally were able

to r ecal l exact ha r ves t l eve l s .

The resea rchers attempted to ar range i nt ervi ews before visit ing each

home. Th i s allowed r esident s to decide i n advance whethe r t hey wanted t o

part ic ipate and t o prepa re for t he discuss ion. Interviewees we re gi ven

the option of not answer ing questions with wh ich t hey fe lt uncomfortab le.

Two resear chers wer e present for each i nt ervi ew. One r es earcher as ked

quest ions from the int e r vi ew fo rm and recor ded data pert inent to each

ques t i on, and the other researcher recorded add it ional informat ion from

ensuing discussions.

Al l househol d membe rs were encou raged to part ic ipa te i n the inter

views. Since most interv iews were prearranged, the persons most knowl 

. edgeable about particular subjects we re present to reply to speci fic

questions . In addition, this approach proved beneficial in r eachi ng a

consensus on harvest quant ities , seasons, or locat ions. In all i nt e r -

5



views. open di scussi on of resourc e use act ivit ies was encouraged i n order

to el icit any quali fi ers to specific inte rview r esponses .

Mapping of resource use areas followed each interview. The research

ers used the list of resources generated earlier as a guide in mapping

use areas. which was done on 1:63.630 USGS topographic maps. Because

mapping of use areas for a single year might not realistically represent

the area generally used. interviewees were asked to draw a line encompas

sing the area they currently use to harvest each resource or category of

resources. Resource use areas were grouped into fishing. trapping, moose

hunting. wood gathering. berry picking. small game hunting. and bear

hunting areas.

RESULTS

Patterns of Wild Resource Use in Tyonek

The uses o~ wild resources by the residents of the village of Tyonek

have been descr i bed in detai l in several Division reports (Stickney 1980;

Stanek ftnd Foster 1980; Stanek, Fall. Foster 1982; Foster 1982a . 1982b).

In this regard, the reader should refer to Foster (1982a). Foster (1982b:

32-54). and Fall (1982). This section briefly summarizes these earlier

fi ndings.

The geographic area ut iIi zed by Tyonek res idents for the harvest of

resources from 1978 to 1982 is depicted i n Figure 2. The harvest and

uti lization of fish and game in the Tyonek area proceed according to an

annual round of activities (Figure 3). A new round begins each April as

groups of viiI agers travel south in .dor i es to Redoubt Bay to harvest

razor clams and three other species of shellfish. These trips are usually

6
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of resource harvest used by Tyonek res idents 1978 t o 1982

COOK INLET

TYONEK RESO URCE tr.,,- 'i~-:;:J...
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Fi gure ~~ Geogra phic area
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S<ASUNAL RUUNU UF HARV~ST ACTIVITIES FOR SELECTED SPEC IES. TYUNEK.AK. 1978-1982

Slleci es APR HAY J UN J UL AUG SEP OCT NOV DEC JAN FE8 MAR

--------

-----------------

Razor Clam

autUr Clam

Reonea. Cl am- - - - - - 

CocK le

Hoo l ig an

Herri ng

King sa lmon

Rea sal mon

Coa l

Ha roor Sea I

!lelukna

81aa. !lear

Pi nK sa lmon

Ch... sa lmon

StI ve r sa lmon

Ber r ies

Ediol e Plants

/lea i ci na1 PIes.
Dua.s --------

Geese --------

Hoose - - - - - - - - - - - - - -

Brown Bear -----------------
Tomcoa

Spruce Grouse --- ------- ------------------

Porcupine -------------- ----------------
wooa

Snowsnoe Hare --- - - - - - -
Pta rmi gan

Hi nK

Ha~en

Fox

Coyot e

aeaver - - - - - - - - - - - - --------
Otter

Rai nOow Trout - - - - - - - - - - - - - - - - - - - - - - - - - - - -

Dol l y Var aen--------------

Key: Usua l peri od of harvest effort ; - ----- Occasi onal perio d of harv est effort.

Fig ure 3 . Sea sonal r ound of ha r ves t ac t i v i t ies by Tyo ne k res id ents ( Fos t er

1982b:34 )
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organized by older . more experienced men wi th boats and mot ors . The vi l 

l age harvest of 2.000-3.500 clams i s dist ributed throughout the community.

Pr eparat i on for subs istence and commercial sa lmon fishing takes place

i n 1ate Apr il and ear ly May. Ou ri ng t he summer mont hs . t he majori ty of

Tyonek househol ds take sa lmon for loca l use with set gill nets f rom 28

f ish camps. Many camps also have smoke houses and other f ish processing

facilities, although most Tyonek families now cut and smoke t~eir salmon

i n the ~illage. Over the last three seasons, the subst stence catch at

Tyonek has averaged about 1900 kings and 250 r eds . Additionally, approxi

imately 25 households fish commercial ly at the same camps. Harbor seals

and belukha are also harvested during the summer months. About 37 percent

of Tyonek househo lds regular ly part icipate in the harvest of these marine

mammals. As with clams, t he products of these hunts are widely dist r ibuted

i n the village . Sa lmon f is hing, especially for s ilvers, continues int o

the fall.

Each September, approximately 50 Tyonek residents hunt moose. Figure

4 depi cts the general area used by Tyonek moose hunters in 1981. The

area hunted i n 1982·was similar. Access to hunting areas i s along t he net

work of local roads first const ructed i n the early 1970s for a commercial

logging operation, or by dory to several rivers south of the village.

About 87 percent of Tyonek households harvested moose regularly over the

past five years (Fall 1982). Whil e considerable time and effort were

expended by Tyonek hunte rs i n September 1981, the harvest of 15 moose was

considered by the villagers to be inadequate to meet thei r needs. The

1982 fall harvest was of a similar size. Traditionally, moose hunting

in the Tyonek area, as well as the Susitna Basin. continued throughout

t he winter months (Fall 1981:146-49, 188, 197). Tyonek residents have

9
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indicated a desire to reopen a November or December season (Foster

1982a:25).

In addition to moose, Tyonek residents take bear, waterfowl, and

small 9ame in the fall. Although winter harvest activities are not as

intense as those of spring, summer, and fall, a few individuals run trap

lines, and others hunt small game and fish through the ice for trout.

The percentage of Tyonek households wh ich genera lly part i ci pate in the

harvest of various resources is shown in Figure 5.

Social relationships, especially kinship, structure the harvest,

processing; and distribution of fish and game in Tyonek. Hunting and

.clallllling parties, as well as fishing groups, are nonnally composed of

relatives . Fish and game harvests are widely distributed throughout the

village ; and facilities such as fishcamps and smoKehouses are extensively

shared. For example , while only 15 hunters successfully harvested moose

in September 1981, over 90 percent of Tyonek 's 75 housefio lds received

moose meat. Resources wh ich require special skills and equipment for

their harvesting, such as marine mammals or clams, are taken by a l imited

number of individuals in the village, but these products are distributed

almost village wide . village elders and the ill , as well as kin, are

included in this resource sharing.

In summary, the use of wild resources provides an important economic

base for the majority of Tyonek residents. Wage employment opportunities

in the vt l l ace are relatively few and household incomes are well below

Alaska's averaye (Fall 1982). In addition, harvesting and utilizing fish

and game tie the commun ity together and are a basis for group identity"

and community stability.

11
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General Characterist ics of the Upoer Yent na Area

The Upper Yentna area i s locat ed i n the Sus itna basin along the upper

reaches of the Yentna River. The focal point for the area 's residents is

Skwentna, which is located near the confluence of the Yentna and Skwentna

Rivers approximately 55 ai r miles northwest of Anchorage.

Travel in the area i s by boat or airplane during summer months and

fall months., and by snownach tne , af rplane , dogsled, and ATV during the "

winter months. Especially, travel in fall and spring is highly dependent

upon the weather and the freezi ng and thawi ng ri vers, 1akes, ai rstri ps ,

and trails.

I

I
I
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I

I
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Settlement Patterns

The aborginal i nnab t tant s of the Yentna River drainage, the Upper

Inlet Dena'ina, had greatly declined in population by the early twentieth

century, most due to diseases. Subsequently, a few scattered households

of trappers and prospectors compri sed the permanent populat ion unt i1 ,

within the past 30 years, human settlement again increased as a a result

of State and Federal land disposal programs. Consequently, concentrat)ons

of households have appeared in areas along ri vers or borderi ng 1akes ,

Thi sis the current pattern around the mouth of Lake Creek, at Skwentna,

and in the Whiskey and Hewitt Lake areas.

The means by which local r esi dent s acquired their land included

purchase from previous owner (36.8 percent), State open-to-entry programs

(21.0 percent), State remote parcel programs (18.4 percent), and a variety

of other State and Federal programs (Table 1).

Population Characteristics

A summary of interview findings regarding households member charac-

13
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General Char act eri sti cs of t he UDDer Yent na Area

The Upper Yent na area is locat ed in the Sus itna basin along the upper

r eaches of the Yentna River. The foca l poi nt for the area 's resi dent s i s

Skwentna, wh ich is locat ed near the conf luence of the Yentna and Skwentna

Rivers approximately 55 air miles northwest of Anchorage.

Travel i n the area i s by boat or airplane durtng summer months and

fall months, and by snowmachine, af rpl ane , dogsled, and ATV during the '

winter months. Especially , trave l i n fall and spring i s highly dependent

upon the weather and the freezing and thawing rivers, lakes, airstrips,

and trails.

Settlement Patterns

The aborqtnal i n h ~b i t a nt s of the Yentna River drainage, t he Upper

Inlet Dena'ina, had greatly decl ined in population by the early twentieth

century, most due to diseases. Subsequently , a few scattered households

of trappers and prospectors compri sed the permanent popul at ion unt i1,

within the past 30 years, human settlement again increased as a a resul t

of State and Federal land disposal programs. Consequently, concentrat)ons

of households have appeared in areas along rivers or bordering lakes.

This is the current pattern around the mouth of Lake Creek, at Skw~Rtna,

and in the Whiskey and Hewitt Lake areas.

The means by which local residents acquired their land included

purchase from previous owner (36.8 percent), State open-to-ent ry programs

(21.0 percent), State r emot e parcel programs (18. 4 percent), and a variety

of other State and Federal programs (Table 1).

Populat ion Characteristics

A summary of interview findings regarding households membe r charac-
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TABLE 1-

UPPER YENTNA HOUSEHOLD LAND ACQUISITION

Purcnased From Previous Owner

State Open-To-Entry (OTEj Program

State Kemote Parcel Program

Federal Homestead

State Homesite Program

Borough Hous i ng

Federal Cabin Site

Kental

Purcnased from State

Other

14

14

8

7

2

2

1

1

1

1

1
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TABLE 2.

CHARACTERISTICS OF UPPER YENTNA HOUSEHOLD MEMBERS

Mean Range

Numb~r of Persons/Household 3.3 1-7

Age of Heads of Households 42.9 25-70

*Number of Years in Al aska 16.4 3-41

*Number of Years in Upper Yentna Area 7.9 1-33

*Indicates number of years for the .longest
residing household member. .

r
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t er i st i cs appea rs i n Tab1e 2. Househo1d s ize va ri ed f r om one to seven

members and ave raged 3.3 pe r sons .

The results of i nt er vi ew quest ions ask ing about l engt h of r es i dency

appear in Figures 6 and 7. The range of t ime that household members had

been in Alaska was 3-41 years. The average length of time in Alaska was

16. 4 years. Residency in the Yentna area ranged from .5 to 33 years. and

averaged 7.9 years. Overall. most res idents have resided i n the area for

l es s than 10 years.

The age/sex structure of the population. depicted in Figure 8. re

flects this immigration of most families into the area. The few individ

uals over 50 years of age are mostly males. Middle aged couples (ages

31-50) and their children (ages 11-20) comprise most of the population.

The age/sex profil e a1so reveal s that there are few chil dren under ten

years of age and few young women in prime child-bearing years (ages

21-30). This suggests that the population is not yet reproducing itself;

individuals must still find mates from outside the area.

Wage Employment and Other Sources of Monetary Income

Full time wage employment opportunities in which the sample of 126

Upper Yentna residents were involved during 1982-83 included positions

as school teacher (3). weather reporter (2). equipment operator (I},

postmaster (I ) , and fac il ities engineer ( I }. The remaining sources of

cash income were seasonal. part time. and/or temporary. Some people

worked outside the area on a seasonal or part time basis. Ex~mp1es of

local seasonal jobs include guiding hunters and fishermen (8). trapping

(18). fre ighting (2). consulting (2). assisting at lodges (7). operating

16
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YEARS RESIDENCY IN ALASKA OF UPPER YENlU RESIDEN TS
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The age/sex str~cture of Upper Yentna households i n 1982

AGE/SEX PROFILE
OF UPPER YENTNA RESIDENTS

19
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the sto re (4) . runni ng ri ve r boats ( 3), and ope rat ing saw mil l s (2 ) .

Examples of nonlocal emp loyment inc lude crmmer-c t a l fishing ( 2 ) , North

Slope oil fi el d work (2), and r oad and hous ing construct ion (2) . Some

peop 1e were ret i red and recei ved 1ongevi ty payments and r et i r ement bene

fi ts.

Fi fty-two percent of the households had three or more sources of

cash income during a single year (Figure 9). Forty-e ight percent had one

to two sources of income. Thi rty-one percent had four to seven sources

of cash income.

Because of the small numbers of full-time jobs i n the area, most

househo1ds need .se ve r a1 sea son a1 or part time sources of cash i ncone in

order to purchase food ·s t apl e s , fuel, equipment and parts, building

materials, a ir transportat ion, and other commodities not produced locally.

Annual Round of Resource Harvest

The range of wil d resources harvested by residents of the Uppe r

Yentna area during 1982 is indicated i n Figure 10, along with est imated

quantities, timing of harvest, and percentages of households part ic ipat

i ng in the ha rvest s , The number of resources taken by each househol d

varied cons iderably , with 91 percent of the households harvesting f rom 6

to 25 i ndi vi dual or groups of resources (Fi gure 11). Foll owing is a

summary of the annua 1 r ound of r esour ce uses in the Uppe r Ye nt na a rea as

reported by area res i dents for 1982. A1thoug h the ha rvest of resources

occurs continuously throughout the year, the month of Apr i l was used as a

convenient starting point for this discussion.

Whe n t he i c e on r ivers and lakes started to melt in April, harvest ing

of r a i nbow trout, grayling, whitefish, and northern pike began. This

20
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Fig ure 10. The annual round of resourc es harvested. percentage ·of households har 

ves ting and estima t ed quanities harvested by Uppe r Yentna res id ents i n

1982
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continued t hrough September. The percentage of househol ds harvest ing each

speci es was as follows: ra i nbow trout-- 72 percent; northern pi ke--47

percent; grayling--39 percent; whitefish--19 percent. For a short per iod

in May and June, hooligan and suckers were included in the harvest. Near

ing the end of May and continuing through November, five salmon species

were harvested : ki ng salmon were harvested by 67 percent of the house

holds, ~ed salmon by 78 percent, and silvers by 75 percent. At this time

1ake trout were ha rvested by 17 percent of the househol ds , Burbot was

said to be a highly desired species for eating, and was taken by 36

percent of the households.

Plant species including edible mushrooms, berries, fireweed, and f id

dlehead fern, were gathered from spring through fall. Wood was taken

throughout the year. Ouri ng February and March, when snow condi ti ons

were favorable for travel, wood was stockpiled for the following year.

Among the memnal s taken in April and May were muskrat and beaver, wh ich

were trapped primarily for fur and dogfood by 14 and 39 percent of the

households respectively. Brown and black bear were taken by 11 and 44

percent of the households respectively, usually as nuisance animals,

although black bear meat and hides were used by many people.

Ouri ng the fall, moose were ha rvested by 83 percent of the house

hol ds , waterfowl by 42 percent, and spruce grouse by 50 percent. When

cold weather and freeze-up arrived around November 1, t rappers began

sett ing out the ir traplines. A wide variety of furbearers i nc l udi ng

marten, mink, weasel, and otter, was taken throughout the winter months

by 40 percent of the area households.

The geographic area currently used by Upper Yentna res idents for all

resource harvest activities is shown in Figure 12. The number of house

holds indicating use of a particular area varies depending upon the
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proximity of t he area to l oca l :-es idences, access ib il ity of the area by

rivers, st:-eams, and trai ls, and the variety of r esour ces present.

Characteristics of Moose Harvest by Upper Yentna Residents

Informat ion about moose harvest was requested for the past three

years (Figure 13). In 1980, 63 percent of the households harvested a

moose 1ocall y, 2.6 percent (one ~o~sehol d) harvested a moose nonlocally,

21 percent were unsuccessful in their attempts locally, and 13 percent

did not hunt moose. In 1981, the success rate dropped to 52 percent and

the port ion of unsuccessful households increased to 34 percent; no one

travelled out of the area for moose and the percent of those who did not

try remained the same. The success rate for 1982 returned to 1980 level,

and fewer households (7.9 percent) did not try. It should be noted that

in 1980 and 1982 the success rate among local households which hunted

moose was 80 percent. In 1982, the number of moose harvested per house

hold ranged from one to three (Figure 14).

A significant aspect of the harvesting of moose is the relationship

between the timing of the harvest and . how the meat is distributed. The

meat of any moose taken during warm weather was distributed by the suc

cessful hunter to other households i n order to prevent spo ilage. No area

households had freezers large enough to freeze all the meat from one

moose, and there is no conti nous source of e1ectri ci ty to run freezers

throughout the warm weather during the summer and f al l . By dist ribut ing

meat among several households, the smaller portions could be consumed

before they spoiled, frozen in small quantities, or processed by canning,

drying, pickling, or making sausage.

Hunting moose during colder weather was said to be preferrd over Sep

tember seasons for several reasons. Preservation of meat by freezi ng

26
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Figure 14 . The househol d moose harvest for Upper Yentna households duri~g 1982
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outdoors i s possib le, and snow and/or ice condi ti ons make hauli ng of the

meat easier and, i n most i nst ances , possible. At this time, the lack of

fol iage makes select ing the desired size of moose eas ier. As previously

menti oned, moose harvested before freeze-up usual ly are shared with ot her

househol ds and another animal would be needed lat er in the year to replen

ish the meat supply. Depending on the year, moose may not move i nt o the

local area f rom higher elevat i ons. until December or January. People

cannot afford to fly to Anchorage to purchase domestic meat wheneve r they

need it and keeping la rge quant ities is impossi bl e during warm months.

The methods of preserving moose meat used by area res i dent s are indi

cated i~ Figures 15 and 16. The la rgest percentage of meat was preserved

by freezi ng out-of -doors (48 percent). Nearly twi ce as much meat was

prese rved by th is method than by either canning or freezing . in a f reezer.

The greatest perce ntage of people used canni ng as a method of storage

than any other method, although only 21 percent of the moose meat was

actually preserved this way.

Geographic areas used by Upper Yentna residents for moose hunting are

shown in Figure 17. Moose hunti ng areas most heavily used we re those i n

the vic inity of res idences and along waterways.

DISCUSSION

The res ul t s of research on t he uses of wi ld resources in two por

tions of Game Management Un it 168 have demonstrated that harvests of a

wide variety of fish and-game species play significant roles in the local

socioeconomic systems of both areas. Res idents of t he village of Tyonek

anp the Upper Yentna area harvest-local wildl ife reso urces in substantial

29
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quantities according to an annual r ound of act ivities. In Tyonek , ':i ve

species of salmon, c lams, wate r fowl, fr es hwat e r f ish, moose, and several

species of small game comprise most of the harvest. Ma r i ne mammals and

black bear are al so taken. Harvest and distribution of these resources

are organized on a kinship basis ; these uses provide an economic bas e for

village households and bind village r es i dent s in networks of shari ng and

support. In the vast area surroundi ng the commun i t y of Skwentna, house

holds take moose, small game, salmon, freshwater f ish, furbearers, and a

host of other species. These harvests serve as a focus of family activi

ties, and the sharing of big game, for example, ties households to ot he r s

of the reg i on.

For both study populations, the uses of fish and wildlife resources

generally represent one component of an overall socioeconomic pattern that

i ncl udes seasonal or part-time wage employment. In both areas , ful 1-time

year-round employment opportunities are scarce. Tyonek residents fish

commercially , find seasonal construction jobs , or work on temporary

vill age projects supported by state or federa 1 funds in order to ('btai n

cash. In the Upper Yentna area, about 40 percent of the households

obtain ·some income from trapping. Other kinds of seasonal work, often

resource related (such as guiding , and logging,) are combined to supply

households with adequate cash incomes. In both areas, some r es tdents

obtain non-local employment for several months, but most people in each

population r esi de at their homes for most of the y~a r .

Historically, fish and game harvests have been extremely important

to residents of the western Susitna Basin and the western Cook Inlet

area, the area now encompassed by Game Unit 16B (Fall 1981, Cole 19B2).

The abori gi na 1 i nhabi tants of the area, the Upper In1et Dena I i na, ut 11 i zed

all of this area for fish and game harvests unt il diseases reduced their
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numbers early i n this century. While some Dena'ina cont i nued to use

portions of the Upper Yentna area seasonally i nt o tt:e 1940s , most former

Native residents of the area and their descendents now res ide in Tyonek.

The area currently used by these and other Tyonek people has been harvested

for fish and game by the Dena'ina since before recorded history. During

the twentieth century, a small number of prospectors and t rappers replaced

the Dena'ina in the Upper Yentna area. In the 1900s and 1910s, many

newcomers ar-r tvec or passed t hrough the area to expl oi t the Cache Creek

or Sunflower Basin mining dist r icts. A few stayed on to hunt and trap.

While there has been no subsequent industrial or other development in

this region, in the last several decades state and federal land policies

have resulted in the introduction of a small, permanent population in the

area. As the findings of the first phase of the ·Susitna Basin Resource

Use Study " have demonstrated, these households have developed a pattern

of hunting and fishing which in some ways resembles the historic resource

use patterns of the area.

One comp9nent of the histc~;c and contemporary resource patter~s of

the res idents of Tyonek and in the Upper Yentna area is the use of moose.

In the past, moose have been harvested throughout the fall and winter,

generally as needed and as accessible, with a preference for hunting when

temperatures permi t preservati on by freezi ng outdoors and when travel is

conveni ent.

Findings of this report have demonstrated the widespread use of

moose in both areas today. About 87 percent of Tyonek households have

harvested moose over the last five years, although only 15 hunters were

successful duri ng the September 1981 season. In the Upper Yentna area,

about 63 percent of the households repor~ ed a succ~ssful moose harvest in

1982. Residents cited the poss ibility of outdoor preservation, ease of

travel, and accessibil i ty as reasons for post-freeze up harvests. In

34
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both Tyonek and the Upper' Yentna ar'eas. the lIajor'1ty of hunter's have

expr'essed their' des1r'e to r'eopen a lllOose hunting season in Nov_ber' in

the vicinity of their' haMs.
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1. Did you or any member of your household hunt, fish, trap, or gather wild

resources i n 19821 Yes No _

2. Did your household use any wi ld resources harvested by other people

i n 19821 Yes NO _

3. I'd like to ask you some questions about your uses of wild resources i n

1982. I'll revi ew a list of resources . Please let me know i f you harvested

or used the resource in 1982. If 1982 was not a typical year, please tell

me what is typical for your household. I 'm also interested to know the

methods you use to harvest resour ces , how much you harvest, and the time

of year you harvest resources. I would also l ike to map your -general

harvest areas while we discuss these resources. As we conduct the interview

one of us will go through the survey and record your responses to the questions.

The other person will record any other informat ion you wish to provide. We

are interested in any observations and ideas wh ich you may have about resources

and the i r use i n this area.
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I would now l ike you to think back a couple years about moose. Did you
harvest a moose in 1982. 1981 . 1980?

I
I 4. 1982 s. 1981 6. 1980

I
I
I

Yes , loca11 y ___

Yes , non1oca11y __

No, but tried, _

No, didn't try ___

Not res ident of area

Yes , loca1l y ___

Yes, non1oca11y __

No, but tried-------------
No, didn't try ___

Not res ident of area

Yes, local 1y ~ _

Yes, non1oca11J _

No, but tried. ___

NO , di dn 't tr"y ___

Not res ident of area

I
I
I
I
I
I
I
I
I
I
I

7. If the household did not harvest a moose in the last 3 years, when was the

last time they harvested one locall y?

Yea r ___

Not a resident ___

Never wh ile a resjdent __

8. How do you preserve your moose meat? Estimate the percentage.

Frozen (freezer) •"
Frozen (outdoors) 1:

Smoke/Dry 1:

Can/Jar 1:

Corn/Pick1e 1:

Salt 1:

Fresh 1:

Other 1:
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Fresh 1:

Other 1:
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9. In the past year , about how many househol ds have given your household:

Game, _

Fish:-- _

Furs _

Be rries _

Food Pl ant s,~ __

10. In the past year, about how many househol ds has your house nold give n:

Game _

Fish:-- _

Furs _

Berries _

Food Plants _

11. Which of the foll owi ng best desc ribes how you get most of the resources
you harvest?

. h f i . /i hdi i d 11In v ua IY w t re at ves WIt r ends partners

salmon f i shi nq

othe r fishi nq

moose hunting

sheep hunting

traopi nc

berry picking

12. Please approximate what percent of your househol d meat, fi sh , and fowl i n the

past year has been fr om wil d resources. ~

13. Ooes your househo ld raise a garden? yes__ no

14. (If yes) Please est imate t he percentage of your produce wh ich comes
from your garden ~ None bought 1n store? _
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18. Wh ich of t he fol lowing are sources of household monet ary i ncome?
locat ion : town GHU

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

15.

16.

17.

APPENDI XA CONT .

Does anyone i n your household engage i n loggi ng as a business i n
th is area ? yes__ no__

Does anyone i n your household participate i n mi ni ng? yes no

Do you own any of t he following?

i t em I yes/no I approximate value I
boat I - I
snowmachine

airplane

ATV

dogteam

automobile

f reezer

smokehouse

Igenerator

trappi ng cabi n

guidi ng

trapping

cOOll1erci a1 f i shfng

loggi ng

mi ni ng

construct ion

other

other

I other

19. In te rms of income , wh ich of t he above i s most import ant ?

I
I
I 43
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20. ~hat kinds of resources / suppl i es mu st you get ou t s i de t he area ?

21. How many people li ve in th i s househol d?

ages
ma les

femal es

t.otal
---------------------------

____________ months.

22. Please i ndi cat e th e longest t ime any househo ld member has been i n

Al aska ___

Skwent na area, _

23. How many month s did you stay i n th e Skwentna area i n 1982?

Expla in prolonged absences . ___

25. What are your i deas on a wint er moose season in t his Game Management Unit (168)?

44



I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I
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Prepared by
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INTRODUCT ION

The 1980 Alaska State Legislature passed an amendment to t he Water Use Act
(AS 46.15.145 ) which allows reservation of water to protect f i sh and
wildlife habitat, migration and propagation, for recreation and parks, for
navigation and transportation, and for sani t ary and water quality purposes.
The Alaska Department of Fish and Game believes that the maintenance of fish
and wildlife and their hab itats are among the highest priority water uses i n
the Susitna basin.

The surv ival of anadromous and resident fish species within the Susitna
basin depends not only upon ident ifying and protecting streams important for
spawning and migration and managing fish populat ions wisely, but alsa upon
insuring the availability of adequate seasonal water supplies within these
streams. Seasonal water supplies, or instream flows, are a primary
component of habitats used for spawning, incubation, rearing, overwintering,
and passage of fish. The maintenance of instream flows assures that there
will be enough water for f ish to migrate to spawning areas, that eggs will
not become desiccated and that rearing areas will remain wetted and
accessible to juvenile fish seasonally. Winter water levels may be
espec ially important to salmonid eggs and rearing fish . Seasonal flow
regimes are also integral to determining the habitats of other aquatic and
terrestrial biota.

The following discussion is presented to provide land-use planners with an
understanding of the significant impacts associated with alterations of
instream flows, and to recommend basic guidelines for maintaining the
instream flows required by fish and wildlife.

This discussion is primarily limited to lotic (f lowi ng water ) environments
and their relationship to fish. However, all hydrologic systems, including
groundwater and precipitation, "are i nt er relat ed. Changes in any component
of the hydrologic cycl e may affect other components directl y and in subtle
and i~direct ways.

-1-



INSTREAM FLOWEFFECTS

Hi st or i cal records of stream fl ows in the Susitna basin are generall y
nonexistent or of insufficient duration to predict long-term flow patterns.
In addition, data on instream f low requirements of speci f ic stocks of
Alaskan f ishes are also incomplete. Careful management of i nst ream f l ows is
essential for preserving, maintaining, or enhancing freshwater and
anadromous f i sher i es , other aquatic and riparian wildlife, and i nst ream f low
uses such as navigation. If instream fl ow dependent resources i n the
Susitna basin are to be preserved, management decisions must consider
seasonal fish and wildlife instream flow requirements, even if these
requirements have not yet oeen specifically quantif ied.

Physical and biological parameters influenced by instream flows, and the
consequences resulting from seasonal flow modifications are described below.

Effects of Instream Flows on Physical Parameters

Physical parameters which influence aquatic environments are: flow regime
(volume, velocity, and temporal variation of flows), channel morphology
(size, shape, gradient, and geologic material of channel), water quality
(temperature, turbidity, dissolved gases and salts, etc.), and stream load
(bed and suspended l oads ) . Each of these factors i s strongly cont rolled by
the flow levels in a stream.

Because hydrologic systems maintain a state of dynamic equilibrium, change
in anyone of t hese factors will usually result in changes in the other
parameters. For example, watershed alterations such as land clearing can
increase erosion and consequently increase the amount of sediment entering a
particular stream. If there is too much material entering the channel to
remain suspended, sediments begin to deposit. Over time, this deposition
results in changes to the channel slope and stream velocity . Eventually
channel slope will decrease until the streamflow velocity is just high
enough to transport the amount of material entering the stream, and an
equilibri "m will be reached.

Alterations in instream flows resulting from impoundments, diversions,
channelizations or withdrawals also cause changes in stream equilibrium.
There may be substantial changes in flow regime, channel shape, wetted area,
substrate characteristics or water quality as the stream moves toward
equilibrium. Moreover, these changes may affect areas far downstream from
the 'original disturbance. Disturbances such as channelizations and
impoundments may also cause stream readjustments upstream and downstream
from the disturbance.

The complexity of the physical interactions is compounded by natural
fluctuation in flows with season and climate. As a result, changes produced
by alterations in lotic systems stem from both the amount of modification
(e.g., volume of flow withdrawal or alteration) and from the timing of the
modification in relation to normal seasonal flow fluctuat ions . For example,
certain per iodic high flows (e.g., bankfull discharge) are respons ible for
maintaining channel morphology by flushing sediments or transporting bed
load. Reduction, elimination, or rescheduling of regular high flows (e .g.,
during flood control) can have serious consequences on channel

-2-
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characteri st ics . On t he oth er hand, during some hi gh f l ows i t is poss ib le
t o withdraw water for human consumpti on, sto rage or i ndust r i al use wi th only
minor ef fe cts t o the st ream sys tem. Du ri ng l ow f lows, withdrawal s represent
a l arger proport io n of avai l able inst ream f l ow and are more diff i cul t t o
manage without i nduci ng adverse changes to t he st ream environment. The
complexity of t hese possib le interactions, and effects of modi fying them,
must be cons i dered on both a seasona l and cumu lat ive basis for speci f i c
waterways.

Effects of Instream Flows on Bio log ica l Paramete rs

Al t hough this discussion emphas izes effects on f isheries, ins tream f l ows
also affect other aquatic organisms and the riparian and terrestrial
wildl ife associated with the lotic environment. For example, f low regimes
i nf l uence the succession of riparian vegetation, access of predators to
waterfowl nesting on islands, and the availability of food and cover for
furbearers such as beaver, river otter and muskrat .

Modifications of instream flows, and the associated change to the physical
environment, may have very significant effects to the fisheries resources.
Specifically, streamflow modifications may cause changes to spawning,
incubation, rearing, overwintering, and passage habitats. For example,
decreased flows may prevent upstream or downstream passage of fish and may
reduce the quant ity or extent of spawning and rearing habitats. Reduced
flows may also lead to silt deposition and reduced oxygen levels in spawn ing
gravels, and therefore, cause suffocation of incubating eggs, pre-emergent
fry and other aquatic organ isms. Increased flows may wash away spawning
gravel or destroy sheltering areas. Both decreases and increases in f lows
may alter stream product ivity and thus modify food availability in reari ng
and overwintering habitats.

Alterat ions in Iflow reg imes may also affect the seasonal behavior of fish
species. Hynes presents the foll owi ng examples of the important
interrelationships among season~l flow regimes, f i sh movements, and human
alterations of t he lotic e~vironment:

Most fish are stimulated to move by rising water, and when the movement
is to be upstream this enables them to pass over riffles with greater
safety, because the increased width at such points spreads out the
discharge and provides zones of slower water which are nevert hel ess
deep enough to swim through.

Descending fish, such as smolts . •. , are also st imulated to move by
ri~ing water ••• Under normal circumstances, descending fish readily
overcome obstacles, and the cushioning of the water prevents damage at
falls, or at any rate at falls which are small enough fo r them or their
parents to have ascended ••. This presents no problems in a natural
stream, but where mi... has erected dams the habit leads them not over
the fall, but to the bottom of the upper edge of the dam, where they
tend to become held up.

"'1---
Hynes H.B.N. 1970. The Ecology of Running Waters. University of Toronto
Press. 555p.
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The complex interrelationships between instream flows and seasonal fish
behavior are compounded by t he seasonal flow requirements of a particular
species. For example, returning salmon may need 30-50 percent of
the mean annual flow to ascend the lower and middle reaches,of a river
system, and even more flow to ascend the headwaters (Hvnes-) . The
preservation of fisheries resources requires that certain volumes of
instream flow be maintained and that specific flows be available at
particular times of the year. Tennant3 provides a valuable discussion of
the "instantaneous flow" percentages of average annual streamflow required
to maintain particular levels of aquatic resources. He suggests that stream
degradation begins with the first reductiorl in flow, ~nd not after4anarbitrary minimum flow level has been reached . Orsborn and Estes discuss
the limitations of and procedures for applying non-field methodologies such
as the 5Montana Method to streams in Alaska and other states. Ott and
Tarbox provide a general literature review of methods to assess instream
flows in Alaska.

INSTREAM FLOW RECOMMENDATIONS

Protection of fisheries resources and other aquatic resources in the Susitna
basin requires that seasonal resource-maintenance flows be defined,
established, and legally reserved.

The Alaska Department of Fish and Game recommends that decisions to permit
alterations of natural instream flows for a particular project must be based
on review of the followin information by both fish and wildlife biologists
and an instream flow hydr~logist:

1. physical effects of seasonal flow alterations;

~. biological effects of seasonal flow alterations;

3. seasonal varia tion in physical and biological effects;

4. loss of opportunities to realize alternative flow benefits (e.g.,
n~vigation, recreation, socioeconomics, aesthetics, etc.); and

5. ability to mitigate effects of altered flow regimes.

2 ibid

3 Tennant, D.L.1975. Instream Flow Regimes for Fish, Wildlife, Recreation
and Related Environmental Resources. U.S. Fish and Wildlife Service,
Billings, Montana.

4 Orsborn, J.F., C. Estes 1981. Alaska Department of Fish and Game.
Unpublished Report.

5 Ott, A.G., and K.E. Tarbox. 1977. "Instream Flow" Applicability of
Existing Methodologies for Alaska Waters. Woodward-Clyde Consultants,
Anchorage, Alaska, 70 pp.
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When t he above dat a are not avai lab le, i t wi l l be r.ecessary t o determine
whethe r or not :

Criteria for Stream Recommendations and Instream Flow Considerations

2. to initiate habitat preference and instream flow field
assessments.

Specific waterbodies in the Sus i tna basin were identified as being important
for reservations of water to ma intain the instream flow and aquatic habitat
val ues. .

Speci f i c i nst ream flows wil l not be recommended at this t ime because f l ow
data within the Susitna basin are minima l or non-existent on mos t of the
streams ident i f i ed. Alaska Depart ment of Fish and Game proposes t t.e
post ponement of any water withdrawals which wi ll cause loss of f ish or
wi ldlife habitat until studies have been conducted to . determine the extent
of habitat loss and to propose acceptable mitigation measures. Thi s
condit ion should apply except where water is being appropria ted for
municipal or domestic use. Investiga tions are needed to determine flow
regimes and the ef fects of reduced flows on fish and wildlife habitat.

to apply non-f ield techniques (e .g. , Tennant's Montana Method ), to
evaluate effects of flow alterations, or

1.

These areas were considered and selected based on the following criteria:
fisheries and wildlife values, unique habitat characterist ics and their
potential for recreational use. Streams were defined as important for
fisheries i f escapements were greater than 1,000 for sockeye, coho, pink and
chum salmon como i ned or greater than 500 for chinook salmon (Table 1) . Each
identified waterbody significantly contributes to the returning salmon
population used for commerci~l harvest, recreation and continued propagation
of salmon . Table 2 lists sport fishing effort days for select streams
within the Susitna Area Plan. Harvest informa t i on was obtained from the
Statewide Harvest Study for 1979 and 1980, and from a Sport Fishing
Location, Access, and Effort Map, Alaska Department of Fish and Game, Sport
Fish Division 1983 .

I

I

I

I

I

I

I

I

I

I

I

I
Proposed Guidelines to Protect Instream Flows

Except for domestic use, the maintenance of fish stocks is the highest
priority water use in the study area. It is the Alaska Department of Fish
and Game's goal to:

I 1. maintain the historic levels of productivity of fish and wildlife
populations and the carrying capacity of their natural habitats and

1

1

2. provide for optimum commercial, recreational , and subsistence use of
fish and wildlife populations through conservation and management.

The fol l owi ng recommendations are based upon general habitat and land
management practices. These issues need to be addressed if the productivity

'I -5·



TABLE l(a) . Salmon Escapement/Harvest Dat a for Susttna Area Plan Systems Upper Cook Inlet West Side Systems

Area Year Chinook Sockeye Coho Chum Pink Reference

Beluga River 1980 S20(E) 1.5OO(E) CIM
Bishop Creek 1977 468(E) CIM
Coal Creek 1972 1.250(E) CIM

1978 l,S51(E) 2.313(E) CIM
Coal Creek Lake 1972 1.7 00(E) CIM

1981 1.100(E) CIM
Drill Creek 1980 1.0oo(E) 5.0oo(E) Per .Comm. 1983 Dlv. of Sf/A Df&G
Olson Creek 1977 1.229(E) CIM
Pret t y Creek 1980 1.0oo(E) Per.Comm. 1983 Dlv . of Sf / ADf&G
Scarp Creek * 1.000(E) Per.Comm . 1983 Dlv. of Sf/AD F&G
West fork * 1.0oo(E) Per .Comm. 1983 Dlv. of Sf/ADF&G

I . Chakachatna RI ver 1982 1.300(E) 1.000(E) 1.000(E ) 5OO(E) Per.Comm . 1983 Dlv. of Sf/AOF&G
O'l Noaukta Slou gh 1981 5 .0oo(E) Per.C~n. 1983 Dlv. of Sf/ADf&G
I

Straight Creek 1981 3.~0( E) WWC

* 5 . 0oo(E) Per.Comm . 1983 Dlv . of Sf/ADf&G
Tributary to

Strai ght Creek 19B2 1.300(E ) 3.0oo(E) S.Ooo(E) Per.C~n. 1983 Dlv. of Sf/ADf&G
Chuitna River 1976-79 1.130-1.984 (E) DE

* 1.000(E) Per.Comm. 1983 Dlv . of SF/ ADf&G
IltlW Creek 1982 285(E) 1. oo0(E) Per.Comm. 1983 Dlv. of Sf/ADf&G
Chult Creek 1982 1.0oo(E) 1.0oo(E) Per.C~n. 1983 Dlv. of Sf/A Of &G
Lone Creek * 5.0oo(E) Per.Comm. 1983 Dlv. of Sf/ADF&G

1982 548(E)
Mi ddle Creek 1982 150(E) 1.500(E) Per.Comm. 1983 Dlv. of Sf/ADf&G
"olverine f ork 1982 1.000(E ) Per.Comm . 1983 Dlv. of Sf/ADF&G

Lewis River 1978. 1979. 1981 546-56O(E) CIM

* 1.000(E) 5.oo0(E) Per.Comm. 19B3 Dl v. of Sf / ADf &G
Nikolai Creek * 5OO(E) 10.0oo(E) Per.Comm. 1983 Dh . of SF/ADF&G

1982 500(E) Per.Comm . 1983 Dlv. of Sf/A DF&G
Theodore Ri ver 1976- 79. 1981 512-2.263(E) CIM

* 1.0oo(E) 5.oo0(E) Per.Comm. 1983 Dl v. of SF/ ADf &G
ThreeOlIle Creek * 1.0oo( E) 1.000(E) 5.000(E) Per.C~n. 1983 Dl v. of 5f/A DF&G

Legend A DOWL Engineers (DE)
Cook Inl et Aquaculture Associat ion (CIAA)
Woodward-Clyde (WWC)
Personal Communi cation. Division of Sport fish . Alaska Department of fish and Game
Escapement data (E)
Harvest data (H)

NOTE: Escapement and harvest data do' not necessarily es t imate t he total stream escapement .
*Escapement estimates from several years of observati on



- - - - - - - - - - - - - - - - - - -
TABLE us), Salmon E.capement/Harve.t Data fo r Ye ntna River Drainage

Area Year Chinook Sockeye Coho Chum Pink Refer~nces

Bear Creek * 1001E) 5,ooOIE) Per .Comm. 1983 Div. of SF/AUF&G
Cache Cre ek 1983 5001E) Per. Comm . 1983 Div. of 5F/ ADF&G
Clearwater Creek * 1001E) 5,ooOIE) Per.Coo"". 1983 Di v. uf SF/ADF&G
Cont act Creek * ' 1001E) I,OooI E) Per . Comm . 1983 Div. of SF /ADF&G

Canyon Creek 1983 5751E) Per.Comm. 1983 Div. of SF/ ADF &G
Donkey Creek * 1001E) I,OooIE) 5,OOO( E) Pe r.Coo••• 1983 Div. of SF/ADF&G
Eightmll e Creek 1982 I,OOOIE) Per .Comm . 1983 Dlv . of SF/ ADF &G

1983 2501E) Per.Coo"" . 1983 Dl v. of SF/ AOF&G
Fi.h Creek 1982 I,OODIE) Per.Comm. 1983 Di v. of SF/ AD F&G
Happy River 1983 50DIE) Per.C omm . 1983 Div . of SF /AUF &G

Punte11a Lake 1977 2, IDOIE) Stream Sur vey Dala ADF&G
1978 l.l05IE) Stream Survey Dat a ADF&G

Hewitt Lake 1976, 1978, 1980 1,200-2,OI7IE) Stream Survey Dat a ADF &G
I Hewitt & Whi.key Lake 1981 9.850I E) Stream Survey Dat a ADF&G

..... Huckleber ry Creek 1980 1,7501E) St ream Survey Oala ADF&G
I Hungryman Creek ' * 1001E) 5,OooIE) Per.Con••• 1983 Djv. of SF / AIJF&G

Kichatna * I,OOOIE) 10,OOOIE) 1O.oo0IE) Per.CoollII . 1983 Di v. of SF/ AOF&G
Nakochna River * I,OooI E) Pe r.Comm . 1983 Dl v. of SF/ AOF&G

Lake Creek 1976-79 3,735-8 ,931IE) St r eam Survey Dala ADF&G
6,OOOIE) 5, Ooo(E) 2. 5OOIE) 15,Ooo1E) 500,OOOI E) Per. Coo"". 1983 orv . of SF / AOF&G

Camp Creek 1983 I,OOOIE) Per.Comm. 1983 Dl v. of SF/ ADF&G
Chelatna Lake 1980 4.120IE) St rea m Survey Dat a ADF&G

1981 14,9001E) Stream Survey Dat a AOF&G
Home Creek 1982 5001E) Pe r. Comm. 1983 Dlv. of Sf /AO F&G
Sunflower 1983 I,OOOIE) Per . C~nm . 1983 Dlv . of SF/ADF&G
unnamed tr;butary 1980 - 5001E) Per.Coo••• 1983 Div. of SF/ AOF&G

IT.25N., R.l0W., SHI 1983 2S01E) 250(E) Per.Comm. 1983 Dlv. of SF /ADF &G
Yenlo Creek 1977 1,061 IE) St re am Survey Dala ADf &G

, 1982 5001E) 2.500(E) Per .Coo"". 1983 Di v. of Sf/AOf&G
Pet er . Creek 1976 1,4891E) Stream Surve y Data ADf &G

* 4,ooOIE) I,OOO(E) 10,OOOI E) Per.Comm. 1983 Di v. of SF/AllF&G
1982 5001E) 5001E) Pe r.COOI/II. 1983 Div . of SF/ ADF&G

81ack Creek 1983 1001E) Per. COOlI•. 1983 Div. of SF /ADF&G
1982 5001E) 5001E) Per . COOlI• • 1983 Div. of SF/ ADF&G

Kenny Creek 1983 1001E) Perc Cown, 1983 Div. of SF/ ADF&G
Hartin Creek 1976 7911E) St rea m Survey Data ADF&G

1977 1,0611E) Stream Survey Dat a ADf&G
Pickl e Creek * 5, OooIE) Per .COOI/II. 1983 Div. of SF /ADf&G
Portage Creek 1980 r.ooot r: Per .COOI/II . 1983 Div. of SF/ ADf &G
Quartz Creek 1981 1,2101E) St re am Sur vey Data ADF&G
Quigg. Creek 1982 500(E) Per .COO.II . 1983 Div , of SF: AOF&G

1983 2501E) I,OooIE) Per . Coo"". 1983 nrv , of SF / AO F&G



TABLE 1( b). Salmon Escapementlllaryest Data for Ventna Riyer Drainage

Ar ea Yt:dr Chinook Sockeye Coho Chum Pi nk Hefetenct" 5

Bear Creek * lDD( E) S, ODO IE) Per. Con,n. 1983 Diy. of SF/AlJf&G
Cache Creek 1983 SODIE) Per.COflIlI. 1983 Diy. of Sf/ADf&G
Clearwat er Creek * 10DIE) S, OOOIE) Per.C~n. 1983 Diy. of SF/ ADf&G
Cont act Creek * 100(E) I ,OOO( E) Per.C~~n . 1983 Diy . of Sf/ADf&G

Ca nyon Creek 1983 S7SIE) Pe r .Col~ . 1983 Of v, of SF/ADf &G
Donkey Creek * 1001E) I,OOO( E) S,OOO (E) Per.C~n. 1983 Diy. of Sf/ADf&G
Eightmtl e Creek 1982 I ,ODOIE) Per .COflIlI. 1983 Diy. of Sf/A DF&G

1983 2SD(E) Per.COflIlI. 1983 Diy. of Sf/ADf&G
Fish Creek 1982 I,OOOIE) Per.C",~ . 1983 mv , of Sf/ADf&G
Happy Riyer 1983 SOOI E) Per.COflIlI. 1983 Diy. of Sf/ADf&G

Punte11 a Lake 1977 2, 100(E) St ream Sur vey Data AOF&G
1978 1,10S(E) Stream Survey Data Allf&G

Hewitt Lake 1976, 1978, 1980 1,2DO-2,D17(E) Stream Survey Data ADf&G

I
Hewi t t &Whiskey Lake 1981 9,8SD(E) Stream Survey Data All f&G

CD Huckl ebe rry Creek 1980 1,7SD(E) Stream Survey Data ADF&G
I HungrY"'an Creek * 1001E) S, OOO(E) Per .COflIlI . 1983 Iliy . of Sf/AIIF&G

Kichatna * I,OOOIE ) 10, OOO IE) to ,OOO (E) Per.COflIlI . 1983 Diy. of Sf/ADf&G
Nakochna Rlye r * I,OOOIE) Per.C~n. 1983 Diy. of Sf/Allf&G

Lake Creek 1976-79 3,73S-8,931(E) Stream Surve y Data AD f& G
6,OOOIE) S,OOO (E) 2, SOO(E) IS, OOOIE) SOO,OOO(E ) Pe r. C~nm . 1983 Diy. of Sf/AOf&G

1983 I,OOOI E) Per .C~nm. 1983 Diy. of Sf /ADf &G
1980 4,12D( E) Stream Survey Data ADf&G
1981 14,900 (E) Stream Survey Data ADF&G
1982 SDOI E) f'e r .Conm. 1983 oi«. of SF/AIlF&G
1583 I, OOO(E) Per .C",~n . 1983 Diy. of SF/ ADf&G
1980 SOOI E) Per . COflIlI . 1983 Diy. of SF/ADF&G
1983 2S0(E) 2S0(E) Per .COflIlI. 1983 Diy. of SF/ADF&G
1977 1,061( E) Stream Survey Data ADF&G
1982 SOOIE) 2,SOO (E) Per .COflIlI . 1983 Dfv, of SF/Af>f&G
1976 1,4891E) Stream Survey Data ADF&G
* 4,OOOIE) I , OOOIE) 10,OOO(E) Per.COflIlI . 1983 Diy. of SF/ADf&G
1982 SOOIE) SOOIE) Per .Cohn. 1983 Diy. of Sf/ADf&G

Black Creek 1983 100(E) Per.Coo,n. 1983 Diy. of SF/ ADF&G
1982 SOOIE) SOOI E) Per.Coom. 1983 Diy. of SF/ Allf&G

~nny Creek 1983 100(E) Per .CohO . 1983 Diy. 0 1 SF/ ADf&G
Hart in Creek 1976 791(E ) St ream Survey Ilata ADF&G

1977 1,061 IE) St ream Sur vey lIata ADf &l;
Pickle Creek * S,OOO( E) Per. Conn. 1983 Diy. of SF/ADf&G
Port age Creek 1980 I,OOO(E) Per . Coo.n. 1983 ut v, of SF/ AflF&G
Quar tz Creek 1981 1 ,210( E) St ream Survey Data AIlF&G
Qulggs Creek 1982 SOOIE ) Per. Conun. 1983 Illy. a t Sf/ AlJf&G

1983 2S0(E) I ,OOO( E) Per . COl~n . 1983 Diy. of Sf /Allf&G
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TABLE 1(b). [cont inued ) Sa lmon Escapemen t / Har ves t Qata for Ventna River Drai nage

Area Year Ch inook Sockeye Coho Chum Pink References

Red Creek 1977 l,Sl1(E) Stream Survey Dat a ADF&G
1981 749(E) St rea m Survey Data AO F&G
* S, IOO(E) Per .Comm . 1983 Olv . of SF/ AOF&G

Johns on Creek * S, 100(E) Per .Comm. 1983 Dl v. of SF/ADF&G
Red Salmon Lake 1980 l,100( E) . St re am Survey Oa t a AOF&G
Shell Creek 1979 I ,OOO( E) Stream Survey Data ADF&G

1981 S, 100(E) St ream Survey Oat a ADF&G
Shell Lake 1980 S,SOO(H) Spor t Fi sh Ha rvest AOF&G

1981 6,OSO(H) Sport Fi sh Harvest ADF&G
I Tal achul itna R. System 1976-81 l,319- 2,02S(E) 9, 29S-2S,93S(E) 30, OOO-SDO ,OOO(E) St ream Survey Data ADf&G
'"I * 2,OOO( E) 1O.OOO( E) SOO,OOO( E) Per. Comm. 1983 Dlv. of Sf / ADf&G

Frl day Creek 1983 9S0(E) Per.Comm . 1983 Oi v. of SF/AOF&G
Judd Lake 1973- 75 4,720-10, 364(E) Stredm Survey Data ADF&G
Sat urday Creek 1983 600(E) Pe r. Comm. 1983 Dlv . of SF/ ADF&G
Ta1 achulitna Creek 1973 l, 3S0(E) Stream Survey Ddta AOF&G
Ta1achulitna River 1976, 77, 79 l,319-1,8S6(E) 2,699- 29,9 3S(E) 30,OOO (E) Stream Survey Data ADF&G

Twentymile Creek 1983 2, OOO(E) l ,OOO( E) Per . Comm. 1983 Dlv. of SF/ADF&G

Legend B St ream Survey Data cour t esy of Alaska Department of Fi sh and Game , Divis ion of Commerc ial Fisher ies, Division of Sport Fi sh and f i sher i es
Rehab ilitation, Enhancement and Development Divi s ion, and Cook Inl et Aquaculture Assoc ia t ion
Sport Fish Harvest - St ate Harvest Study 1980 Data, Alaska Depa rtment of f ish and Game, Divis i on of Sport Fish
Personal Communi ca t ion, Div is ion of Sport Fish, Alaska Department of fi sh and Game
Escapement data (E)
Harvest data (H)

NOTE: Escapement and harv est data do not necessar ily est i mate the total st ream esca pement .
*Escapement est imates from several year s of observation



TABLE l(c) . Sal mon Escapement/Harvest Data for Susitna River tr ibutaries

200(E)

I,S34(U)

Ent ire Deshka System (EDS)
2, 290(H)

10,OOO( E)
SOO(E) 2S0(E)

SOD(E)

1,73S(H)
2,684(H)

Area Year Chinook

Alexander Creek 1976-79 S,41 2-13,38S(E)
1979
*Upper &Lower Sucker 1983 SOO(E)

Wolverine 1983 SOOm
Birch Creek 1972

Fish Lakes 1980
Sheep Creek 1980
Goose Creek 1983 SOO( E)
Indian RI ver 1976 S37( E)
Kashwltna River-North For k 1981 SS7(E)
Kroto Creek 1976- 79 ~ I , 693-39 , 642 (E )

1979
I *..... Tr appe r Creek 1983 300( Ej

0 Twentymll e Creek 1983 200(E)I
Montana Creek 1976-7 9 881-1,44S( E)

1979 312(H)
1980 SS9(H)

Portage Creek 1976 702(E)
1981 6S9(E)

Question Creek 1980
1980

Rabiduex Creek 1983 200( E)
Sheep Creek 1978, 79, 81 778-1,209( E)

1979
1980

Sunshine Creek 1980
Trapper Creek 1980

Sockeye

S,OOO(E)

2, 10D(E)

Coho

I,S60(H)

Chum Pi nk

2S0,OOO( E)

3, OSI (E)

lD,OOD(E)

SOO,OOO (E)

SOO( E)

2, 472(U)
8, 230(H)

1,OOO( E)
I ,OOO( E)

i , 412(1t)
6, 362(U)
2, 408(10
I,OOO( E)

Refer ence s

St re am Sur vey Data AD F&G
Spor t Fi sh Uarv est ADF&G ,
Per .CooV11. 1983 Dlv. of SF/ AOF&G
Pe r .CooV11 . 1983 Div. of Sf / ADF&G
Per . CoolIll. 1983 Dlv . nf SF/ ADF&G
Stream Survey Data ADF&G
St ream Sur vey Data ADF&G
Pe r . COI1V11 . 1983 Dl v. of SF/ ADF&G
Per .COI1V11 . 1983 Dlv. of SF/ ADF&G
St ream Survey Da t a ADf &G
Stre.m Survey Data ADF&G
St ream Survey Data ADF&G (EDS )
Spor t Fish Harvest ADF&G
Pe r . COI1V11 . 1983 Dl v. of SF/ ADF&G
Per. COI1V11 . 1983 Dlv. of Sf / ADf &G
Pe r . COI1V11. 1983 Dlv . of SF/ ADF&G
Stream Survey Data ADF&G
Spor t Fish Har vest ADF&G
Spor t Fi sh lIarves t ADf &G
Stream Survey Data ADF&G
Str eam Survey Data ADF&G
Per . CooV11. 1983 Dlv. of Sf / ADF&!;
Per . Comm . 1983 Div . of SF/ ADF&G
Per.C ooV11. 1983 Div. of SF/ADF&G
Stream Survey (Jata ADF&G
Sport Fish lIarves t ADF&G
Spor t Fish Harvest ADF&G

Pe r . Coll.n. 1983 Div. of SF/ AlJF&G

Legend C St ream Survey Data courtesy of Alaska Department of Fish and Game , Div is io n of Comme rcia l Fisheries, Divis ion of Sport Fi sh Fisheries Enhancement
Divi si on, and Cook Inl et Aquacultu re Associ at ion
Sport Fi sh Harvest - State Uarves t Study, 1979 and 1980 Data , Alaska Department of Fi sh and Game , Division of Spor t Fish
Per sunal Communication, Divi si on of Sport Fish , Alaska Department of Fi sh and Came
Escapement dat a (E)
Harvest data (H)

NOTE : Escapement and harv es t data do not necessar ily est i mate the t ot al st ream escapement.
*Escapement estimat es f rom several year s of observ at i on
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TABLE l(d). Sa lmon Escapement/Harvest Data fo r Tal keetn a Ri ver Subdral nage of th e Susi tna River

Area Year Chinook Sockeye Coho Chum Pink Re f e rence s

Chunil na Creek 1974, 76, 77 769-I, 237(E) Stream Surve y Oat. ADF&G
1979 l,248(H) Sport Fish Harvest ADF&G

Hama & Papa 8ear Lakes 1976, 78, 80 7,700-20,2S0( E) St ream Surve y Data ADF&G
Lars on Lake 1977, 81 2,SOO-S ,SOO(E) Stream Sur vey Data ADF&G
Prairie Creek 1976-78, 81 l,900-6,S13(E) St re am Survey Dat a ADF&G
St ephan Lake 1978 I,022(E) Stream Survey Data ADF&G

Legend 0 Stream Survey Data courtesy of Alaska Department of Fish and Game, Divi s ion of Comme rc i a l Fi she ries , Divis ion of Spor t Fish , Fisherie.
Rehabil itation and Enhancement Divi s ion, and Cook Inlet Aquaculture As soc iat ion

Sport Fish Harvest - State Harvest Study 1979 Data, Alaska Depa r tment of Fish and Game , Divi s ion of Spor t Fi sh
Escapement data (E)
Harv est data (H)

NOTE: Escapement and harves t data do not necessarily esti mate the total stream es capement .



TABLE l(e). Salmon Escapement/Harvest Dat~ for the Chulitna River Subdrainage of the Susitna River

Area

Byers Creek
Chulitna River Middle Fork
Troublesome Cree k

Year

1979
1976-78
1980

Chinook

9DD-1,87D(E)

Sockeye

l,OOD(E)

Coho Chum Pink

1 ,ODO( E)

Refe rences,

CIAA
Stream Survey Data ADF&G
Per .Coom. 1983 Div . of SF/ ADF&G

I
~

N
I

--'

Legend E Cook Inlet Aquaculture Association (CIAA) ,
Stream Survey Data courtesy of Alaska Department of Fish and Game, Division of Commercial Fisheries, Divi si on of Sport Fish , Flsher te.

Rehabilitation and Enhancement Division, and Cook Inlet Aquaculture Association
Personal Communication, Division of Sport Fish, Alaska Department of Fish and Game
Escapement data (E)
Harvest data (H)

NOTE: Escapement and harvest data do not necessa~ily p.s t lmat e t he total stream escapement.
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of populations and the carrying capacity of their habitats i s to be
maintained.

Ref: Sport Fishing Location, Access and Effort Map, Alaska Department of
Fish and Game, Sport Fish Div., South Central Regional Staff 1983.

6Guide1ines for Protection of Onshore and Nearshore Fish and Wildlife Areas,
Habitat Division July 1983.

1,000

Straight Creek
Theodore River
01 sen Creek
Ni kolai Creek
Lewi s River
Prai ri e Creek
Portage Creek
Indi an Creek
Red Creek
Shell Creek

1-5,000

Chuitna River
Chuit River
J a1achu1i t na River
Kashwitna River
Goose Creek
Peters Creek
Beluga River
Skwentna River
Black Creek
Martin Creek
Sucker Creek

5-10,000

Moose Creek
Chuni1na Creek
Sunshine Creek

1. The Alaska Department of Natural Resources should not allow an .
appropriation of water from a river, lake or wetland to cause the
flow or water level to fall below the amount determined necessary ·
to protect fish, wildlife and waterfowl habitat and production,
unless, under the procedures outl ined in AS 46.15.080, the
commissioner of ADNR makes a finding based on public review that
the competing use of water is in the best public interest and no
feasible and prudent alternative exists.

2. To minimize negative impacts on natural stream flows and water
qual ity, the appropriate land management agency should retain a
pUblicly-owned vegetated (if naturally occurring ) strip of land or
an easement as a buffer on lands adjacent to fish habitat. A
buffer is preferred on streams and rivers important to the
production of anadromous fish or with import ant public use values.
The sizes of the river, lake, or wetland buffers should be decided
on a case-by-case basis and may vary, depending on the nature of
the activity proposed and the particular values of the river,
lake, or wetland. Generally, public land disposals for rural
homesites, recreational facilities, recreational land disposals,
and similar low density, non-water dependent uses should have a
minimum6buffer of 200 feet landward of the ordinary high water
mark( s) .

10,000

TABLE 2. Susi t na Area Plan Sport Fishing Effort Days /Year

Sheep Creek
Deshka River
Alexander Creek
~lontana Creek
Lake Creek
Caswe l l Creek

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



3.

4.

Where buffers are smaller t han the mlnlmum, soil erosion should,
t o the extent feasi bl e and prudent, be minimized by restrict ing
the removal of vegetation adjacent to f ish-bearing waterbodies and
by stabilizing disturbed soil as soon as possible. Adequate
stabilization practices should be determined on a case-by-case
basis. Private land owners are encouraged to maintain development
setbacks equivalent t o the buffers described here and to fol low
soil erosion mitigation practices.

Rivers, streams, or lakes t hat support important commercial,
subsistence, or recreational fish species should not be dammed,
diverted, or drawn down by hydroelectric projects unless the
project will be designed or mitigated to provid~ adequate instream
flows so as to cause no net loss to fish production.

Significant amounts of snow and ice cover should not be removed
from shallow lakes, wetlands and rivers with low winter flows that
are important to overwi nteri ng anadromous fi sh, Water withdrawa 1
shall be limited as to not reduce limited overwintering fish
habitat i n ice-stressed (frozen) systems.
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