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INTRODUCTION

Koyukuk National Wildlife Refuge was established December 2, 1980
with passage of the Alaska National Interest Lands Conservation
Act. Purposes for which the refuge was established are:

1. To conserve the fish and wildlife populations and habitats
in their natural diversity including, but not limited to,
waterfowl and other migratory birds, moose, caribou,
furbearers and salmon;

2, To fulfill the international treaty obligations of the
United States with respect to fish and wildlife and their
habitat;

3. To provide the opportunity for continued subsistence uses by
local residents; and

4. To ensure water quality and necessary water quantity within
the refuge.

Koyukuk National Wildlife Refuge is located in west central
Alaska, about 270 air miles west of Fairbanks and 330 air miles
northwest of Anchorage. The exterior boundaries encompass 4.6
million acres, an area slightly smaller than the state of New
Jersey. After the conveyance of native allotments, village and
native regional corporation (Doyon, Inc.) lands, the refuge will
contain 3.69 million acres.

The refuge is situated in a roughly circular floodplain basin of
the Koyukuk River just north of its confluences with the Yukon
River. The extensive forested flood plain is surrounded by the

Nulato Hills, elevation 156@0' - 3000' on the west; the Purcell
Mountains and Zane Hills, elevation 3160' - 4606' on the north;
the Galena Mountains, elevation 1508' - 3¢#6' on the east and the

Yukon River on the south.

Koyukuk has also been delegated responsibility for managing the
upper unit of the Innoko NWR (Kaiyuh Flat). This unit consists
of 350,800 acres located south of the Yukon River with its
eastern upper boundary starting directly across the river from
Galena. This unit was also established by ANILCA. The majority
of the flatland is dominated by a maze of sloughs, creeks, and
lakes. The foothills of the Kaiyuh Mountains run along the
southeastern border of the unit.

Vegetation types are typical of the boreal forest or taiga of
interior Alaska. White spruce occurs in large pure stands along
rivers where soils are better drained. Numerous fires have set
vast areas back to earlier seral stages consisting of aspen,
birch and willow. Black spruce muskegs or bogs are a dominate
feature and develop on the poorly drained soils. Dense willow



g2

and alder stands are common along the rivers and sloughs. The
most conspicuous characteristic of the vegetation is the complex

interspersion of types.

This unique combination of wetlands and diverse terrestrial
habitats supports dense moose population (up to six per square
mile). This area also supports black bears, wolves, wolverine,
lynx, marten, red fox, land otter and beaver; all of vital
importance to local subsistence users.

The refuge achieves national and international significance
through its contribution to waterfowl populations using all four
flyways. Thousands of waterfowl, primarily wigeon, pintail,
scaup, white-fronted geese and Canada geese are joined by both
tundra and trumpeter swans on the Koyukuk's lush breeding grounds

each spring.

Fish abound in refuge streams and lakes supporting subsistence,
commercial and sport fisheries.

Refuge headquarters is located in Galena, on the Yukon River
approximately 6 miles south of the southernmost portion of the
refuge and 110 miles south of the northernmost point. Galena,
Alaska was established about 1919 as a supply point for the
galena (lead sulphite ore) deposits south of the Yukon River.

Galena's population of approximately 968 is bolstered by the
approximately 325 military personnel stationed at the Galena Air
Base where two F-15 Eagle intercept aircraft are kept on 24 hour

alert.

Galena is not a typical Alaskan village. It has advantages of
regular air service, modern communications, river access, and
such amenities as two general stores, a lumber yard/hardware
store, cafe, hotel, health clinic, and a retail outlet for boats,

motors, snowmachines and generators,

Management of the refuge for the next several years will consist
primarily of field investigations to quantify significant bird
and mammal resources by habitat type on a seasonal basis. The
goal of this effort will be to learn as much as possible in order
to maintain refuge habitats in their present pristine condition
in the face of development of lands within adjacent to the

refuge.
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A. HIGHLIGHTS

1. Staff size increases with addition of a Secretary and
Wildlife Biologist/Pilot position.

2. Wolf study initiated.
3. Alaska's first Land Bank Agreement signed.
4, Three new residences constructed.

5. CCP draft printed.

6. Waterfowl production makes rebound from previous year.

7. Water quality sampling program is initiated.

B. CLIMATIC CONDITIONS

The climate of the Koyukuk basin is similar to Fairbanks. The
summer sun provides almost continuous radiation and heats valleys
which are protected from coastal winds and clouds by surrounding
hills. During the winter the sun stays above the horizon for
less than four hours. The valleys become cold sinks and
temperatures are among the coldest on the continent. Galena,
located approximately 125 miles south of the Arctic Circle, has a
mean of 6f.1 degrees Fahrenheit and a January mean of -9 degrees
Fahrenheit. The frost-free period is normally about 186 days.
Temperature extremes range from near 78 below to the high 98's.
Ice is present in the lakes from early October to late May.
Precipitation averages 14.6 inches, the bulk being in the form of
rain in June, July, August and September.

The year started out with January and early February being very
mild. The last half of February was a different story with much
colder temperatures. There was approximately two feet of snow
cover during the late winter of 85-86. March through May were
normal for that period of the year. Blue skies prevailed with
moderate daytime temperatures and chilly evening temperatures.
The Yukon broke up at Galena on May 28. June and the first half
of July were absolutely beautiful with mostly hot and blue sky
days. Late July and August were cool and wet. September
remained wet with temperatures becoming much cooler and the first
snow flurries occurring on the 24th and 25th. Winter arrived in
October. Snow fell during twelve days of the month and the Yukon
froze up on the 28th. November was normal and December closed

the year out being unusually mild.
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TABLE 1, 1986 WEATHER SUMMARY

Precipitation Temperature (F)
Month Mean 1986 Snow Maximum Minimum
January .82 .80 13.2 17 -38
February .81 .41 5.6 38 -43
March .63 .85 .5 26 -34
April .52 .28 3.8 44 -34
May .59 .38 1.9 74 23
June 1.24 .79 - 83 42
July 2.22 2.31 —-——— 84 45
August 2.76 3.69 e 74 31
September 1.76 2.54 .2 59 18
October .81 1.36 10.8 40 -5
November .90 .78 7.9 34 -37
December .76 .98 17 34 -39
Totals/
Extremes 13.80

C. LAND ACQUISITION

3. Other

Alaska National Interest Lands Conservation Act (ANILCA)
increased National Wildlife Refuge System lands in Alaska by 300
percent. These refuges are not large solid blocks of lands; but,
instead are a complex pattern of native, state, private and
federal lands. Of the approximately 5,246,968 included in the
exterior boundaries of the Koyukuk NWR and northern unit of
Innoko, current "official" Fish and Wildlife Service acreage is
about 4,086,508. Current land status is shown in Tables 3 and 4.
The acreage estimates will change when the land is surveyed and
various inholding claims are adjudicated. '

ANILCA also provided native corporations with the right to enter
into land bank agreements with USFWS. In 1983, Gana-A' Yoo
Limited Corporation, an Alaskan Native Village Corporation
organized under ANCSA, expressed an interest in entering into a
land bank agreement with the Koyukuk NWR. The object of the
program is "to enhance the quantity and quality of Alaska's
renewable resources and facilitate the coordinated management and
protection of Federal, State, and Native and other private
lands."” Under this agreement, Gana-A' Yoo Ltd. agrees to manage
the subject lands in a manner compatible with the management plan
for the adjacent refuge, to permit reasonable access by federal
agency personnel, not to alienate, transfer, assign, mortgage, or
pledge the subject lands, and to develop or improve subject lands
only in agreement with specific provisions of the agreement. The
benefits to Gana-A' Yoo Ltd. include immunity from: adverse
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possession; real property taxes; and judgments to recover debts
incurred by the owner. 1In accordance with the agreement, the
Service will provide technical and other assistance to Gana-A'
Yoo Ltd. with respect to management of those lands. Appendix L
provides details of the agreement. Lands subject to land bank
agreements do not become refuge lands. Ownership and management
responsibility remain with Gana-A' Yoo Ltd.

After much discussion and work in 1984 and 1985, the agreement
was signed in Galena on May 27, 1986. Regional Director and
Assistant Regional Director Rogers attended the ceremony. This
is the first such agreement to be enacted under ANILCA.
Approximately 496,800 acres are included in the agreement.

Regional Director Gilmore, presented Refuge Manager Nunn, with an
Excellence in Performance Award at the Regional 7 Project
Leader's meeting for his efforts in getting the Land Bank
Agreement signed.



Figure 1. Location of Koyukuk
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Refuge and the northern unit of Innoko Refuge.
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Figure 3. Land status, Koyukuk Refuge and the northern unit of Innoko Refuge,

September 1985
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Table 2.
LAND STATUS OF KOYUKUK REFUGE AS OF SEPTEMBER 1985

OWNERSHIP ACRES $ OF REFUGE
FEDERAL 3,735,700 83
NATIVE CORPORATIONS

- Selections (b) 258,600 6
- Conveyances (c) 373,900 8
REGIONAL NATIVE CORPORATION

- 14(h) (1) Selections (4) 66,300 Greater than 1
- 14 (h) (1) Conveyances g g
NATIVE ALLOTMENTS

- Applications (157) 16,000 Less than 1
- Conveyances (@) )]

PRIVATE PARTIES (e)

- Applications (9) ) 7 )
- Conveyances (2) (12) Less than 1
STATE

- Selections 44,600 1
STATE-NATIVE

- Selection Conflicting 1,000 Less than 1
TOTAL WITHIN BOUNDARY 4,496,100 160

(a) Acreages are approximate due to rounding, inaccuracies
in information available, and changes in the land
status (e.g., relinquishments, invalidations and
conveyances of selected land).

(b) The native corporations have over selected on Koyukuk
Refuge. Consequently, some of these selections may be
invalidated.

(c) Conveyances include interim conveyances and patented
lands.

(d) Section 14(h) (1) selection are historic/cemetery sites
that have been identified by the regional corporation,
Doyon, Ltd. in this case.

(e) Private inholdings include homestead sites, trade and
manufacturing sites, mission sites, native townsites,
and headquarter sites.



Table 3.
LAND STATUS NORTH UNIT OF INNOKO REFUGE AS OF SEPTEMBER 1985

OWNERSHIP ACRES $ OF REFUGE UNIT
FEDERAL 350,800 47
NATIVE CORPORATIONS

- Selections (b) 16,700 2

- Conveyances (c) 291,200 39

REGIONAL NATIVE CORPORATION

- 14(h) (1) Selections (d) 46,300 6
- 14 (h) (1) Conveyances 2 2
NATIVE ALLOTMENTS

- Applications (549) 5,600 Less than 1
- Conveyances (2) 360 Less than 1
PRIVATE PARTIES (e)

- Applications (@) 2 8
- Conveyances (2) (4) Less than 1
STATE

-~ Selections 39,200 5
STATE~NATIVE

~ Selections Conflicting 7080 Less than 1
TOTAL WITHIN BOUNDARY 750,800 100
(a) Acreages are approximate due to rounding, inaccuracies

in information available, and changes in the land
status (e.g., relinquishments, invalidations and
conveyances of selected land).

(b) The native corporations have over selected on Innoko
Refuge. Consequently, some of these selections may be
invalidated.

(c) Conveyances include interim conveyances and patented
lands.

(d) section 14(h) (1) selections are historic/cemetery
sites that have been identified by the regional
corporation, Doyon, Ltd. in this case.

(e) Private inholdings include homestead sites, trade and
manufacturing sites, mission sites, native townsites,
and headquarter sites.
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D. Planning

1. Master Planning

Koyukuk's draft comprehensive conservation plan (CCP) was printed
in late 1986. Section 3@4(g) of ANILCA requires the preparation
of a CCP for each unit of the National Wildlife Refuge System
established or enlarged by ANLICA. These CCPs will serve as
Alaskan refuges' Master Plans. These plans are to designate
areas within the refuge according to their respective resources
and values, specify the programs for conserving fish and wildlife
resource values and specify the uses within each area which may
be compatible with the major purposes of the refuge. The plan
will also set forth those opportunities which will be provided
within the refuge for fish and wildlife oriented recreation,
ecological research, environmental education and interpretation
of refuge resources and values, and economic use.

Public meetings were held in Kaltag, Koyukuk, Nulato, and with
Gana~A' Yoo during January 28-31 and in Hughes and Huslia on
February 3 and 4 to discuss CCP management alternatives, prior to
writing the draft plan. Planning Team Leader Norm Olson
presented a program outlining the alternative, while team member
Maggie Arend helped Norm answer questions.

Planning Team Biologist Danielle Jerry visited us and Game
Biologist Osborne on March 18-19 to discuss wildlife population
figures for the CCP.

Norm Olson, Maggie Arend, and Danielle Jerry visited on May 7-8
to go over the CCP with us prior to printing the internal draft
on April 21. The plan looked good to us and only a few changes
were made,

Printing of the plan was held up for a couple of months awaiting
clearance from the 0Office of Environmental Project Review.
Clearance was finally received and the plan was printed in
October. The public comment period was open until January 36,

1987.

Refuge Manager Nunn, Planning Team Chief Norm Olsen, and Hearing
Officer Bill Knauer conducted public meetings in Hughes on 1
December, and Huslia on 2 December to receive comments on the
draft CCP. Meetings in Kaltag, Nulato, and Koyukuk were post-
poned until January 12-15, due to weather. The meeting in Galena
was conducted on 6 December with all in attendance choosing
alternative A. (See later discussion in this section).

Residents of all villages preferred Alternative A., the minimal
management alternative.

The draft CCP designates areas within the refuge according to
their resources and values, outlines programs for conserving fish
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and wildlife resource values, and specifies uses within each area
that may be compatible with major purposes of the refuge. 1In
addition, the plan discusses opportunities that will be made
available for fish and wildlife oriented recreation, ecological
research, environmental education and interpretation and economic
use of refuge lands. Comments received on the range of
management alternatives and permitted activities presented in the
plan will be taken into account during the development of a final

plan.

In addition to presenting the Service's long-range management
strategies for Koyukuk Refuge and the northern unit of Innoko
Refuge, the plan evaluates the effect of the proposed management
alternatives on subsistence uses and needs, as required by
section 818 of ANILCA. The law required the Service to give
adequate notice and hold public hearings before implementing any
part of the plan determined to have an effect on subsistence.
These requirements are met by: (1) public hearings held in
conjunction with the development of this plan; (2) the section
818 evaluation found as part of the text; and (3) the
consideration of comments received.

Section 10608 (a) of ANILCA directs the Secretary of the Interior
to establish an 0il and gas leasing program on federal lands in
Alaska except where prohibited by law, or on those units of the
NWRS where o0il and gas development would be incompatible with
refuge purposes. Through the planning process with its
opportunity for public review, the Service is trying to determine
to what extent o0il and gas development should be permitted. The
Secretary also must consult with the Secretary of Energy to
determine the national interest in developing o0il and gas on
refuge lands. His finding could influence the establishment of
an oil and gas program. In addition, consultation must be held
with the Governor, local governments, native and regional
corporations, the Alaska Land Use Council, representatives of the
0il and gas industry, conservation groups and other interested
individuals to determine the public interest in, or opposition to
0il and gas exploration and leasing activities.

During the process of developing CCP's, the public has an
opportunity to suggest what additional lands, if any, should be
placed in the National Wilderness Preservation System (NWPS).
Section 1317 of ANILCA requires the Service to review all lands
in the Alaskan NWR's not congressionally designated as wilderness
to determine their suitability, or nonsuitability as wilderness
and to subsequently recommend areas for inclusion in the NWPS.
Section 4(a) of the Wilderness Act states that the designation of
wilderness within a national wildlife refuge must be within and
supplemental to the purpose for which the refuge was established.

Although large tracts of land on Alaska refuges may be found to
be suitable as wilderness, not all suitable land will be proposed
for wilderness designation because of management strategies that
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will be used to meet refuge purposes. Bs a result, the range of
wilderness alternatives is evaluated subsequent to the Service's
selection of its preferred management alternative. One
wilderness proposal is examined in the draft plan for the Koyukuk
Refuge and the northern unit of Innoko Refuge. The preferred
alternative identified in the draft plan does not include a

wilderness proposal.

Congress established over 19 million acres of wilderness on
Alaska refuges during the passage of ANILCA. Therefore, the
criteria used to determine what land the Service additionally
proposes for wilderness designation include (1) the need for
wilderness unit boundary adjustment and (2) the addition of
selected areas with outstanding resource values that may have
been inadvertently over looked during the original wilderness
review and subsequent designations undertaken by Congress. A
summary of public comments on the Service's recommended
wilderness proposal will be included in the final plan which is
part of the wilderness package sent to Congress.

After careful consideration of the refuge purposes, resources,
issues, and opportunities unique to Koyukuk Refuge and the
northern unit of Innoko Refuge, two alternatives were formulated
to guide the refuge's management.

Alternative A., the current situation or "no action" alternative,
would maintain the existing range and intensity of management,
recreational and economic uses on Koyukuk Refuge and the northern
unit of Innoko Refuge. This is the Service's preferred
alternative in the draft plan. It is assumed that existing laws,
executive orders, regulations, and policies governing Service
administration and operation of the National Wildlife Refuge
System would remain in effect.

Under this alternative, all refuge lands would be placed in
minimal management category as depicted in Figure 4 and Table 4.
This category would protect the natural diversity of fish and
wildlife populations and habitats on the refuge. Disturbance of
fish and wildlife habitats and populations would be minimized. A
variety of fish and wildlife management activities would be
allowed. Subsistence and recreational uses of the refuge would
continue to be allowed using existing access methods.

Some economic uses of the refuge would be permitted under this
alternative. Guiding, outfitting, and transporting would be
permitted, subject to reasonable regulation. Land based
facilities in support of commercial fishing would also be
allowed, subject to reasonable regulation. Certain oil and gas
studies would be permitted, including surface geological studies,
subsurface core sampling, and seismic geophysical studies,
although no oil and gas leasing would be permitted on refuge
lands.
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The pristine conditions and fish and wildlife values found on the
refuge would be maintained, but no additional refuge lands would
be protected by potential designation as wilderness. Under this
alternative, changes in management category could be accomplished
through administrative action, thus flexibility in future
management of refuge lands would be maintained. Proposed changes
in management categories would be made only after appropriate
public involvement.

Table 4. Acreage distribution by management category -
Alternative A.

KOYUKUK NWR NORTHERN UNIT INNOKO NWR
Mgt. Cat. Acreage % of Refuge Acreage % of Refuge
Inten. Mgt. a %] %] a
Moderate Mgt. %] %] ] ]
Minimal Mgt. 3,340,000 89% 350,869 100%
Designated wWild. 400,000 11% g a
Recommended for
Wild. Designation 4 a g a

Alternative B would maintain the existing range and intensity of
management and recreational uses on Koyukuk Refuge and the
northern unit of Innoko Refuge. As in Alternative A, it is
assumed that existing laws, executive orders, regulations, and
policies governing Service administration and operation of the
National Wildlife Refuge System would remain in effect.

Under this alternative, all refuge lands (with the exception of
the Koyukuk Wilderness) would be placed in the minimal management
category as depicted in Figure 5 and Table 5. The minimal
management category provides the basis for the Service's
recommendation for future designation as wilderness. Under
Alternative B, all refuge lands outside of the existing Koyukuk
Wilderness would be recommended for wilderness designation and
could receive the added protection of management under the
Wilderness Act. Management under the wilderness category would
begin when a formal proposal is before Congress and would
continue if Congress voted to include the area in the wilderness
system. 1If Congressional designation is not afforded, management
would revert to the Minimal Management category.

This alternative would provide for maximum protection of the
natural diversity of fish and wildlife populations and habitats
that occur on the refuge. Disturbance of fish and wildlife
habitats and populations would be minimized. The pristine
conditions and fish and wildlife values found on the refuge would
be maintained. Most public and economic uses of the refuge
allowed in minimal management would continue to be allowed using
existing methods of access. Opportunities for hunting, fishing,
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trapping, and other recreational activities, for subsistence
harvest, and for scientific research would be maintained. No oil
and gas leasing or exploration activities would be permitted on
refuge lands. Surface geological and geophysical studies which
do not disturb the surface may be allowed where site-specific
stipulations ensure compatibility with refuge purposes and
consistency with management objectives.

Table 5. Acreage distribution by management category -
Alternative B.

KOYUKUK NWR INNOKO NWR
Mgt. Cat. Acreage $ of Refuge Acreage % of Refuge
Inten. Mgt. [ [ 7] [
Moderate Mgt. g ] @ g
Minimal Mgt. 3,340,000 89% 356,800 100%
Designated Wild. 400,000 11% ] 2
Recommended for
Wild. Designation 3,340,000 89% 350,800 1006%
5. Research and Investigation

A moose study, in cooperation with ADF&G, started in
October 1984, was continued in 1985. (Section G-8)

A wolf study, again in cooperation with ADF&G, was
initiated in April of this year. (Section G-8)
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E. ADMINISTRATION

1. Personnel

Koyukuk gained two positions during 1986 and its original three
permanent positions remained filled during the year. Dianna
White was hired for the new permanent secretary position and
started work on 2 February. Dianna has done a great job during
her first year. While waiting for the biologist/pilot position
to be advertized and filled, we opted for an OAS pilot to get us
through the field season. Carl Downing arrived on June 24 and
worked for us until September 11. Carl was an excellent pilot
and did a very good job filling in for us this summer. The
biologist/pilot position was finally advertized and filled;
although, it is a temporary 4 year position. Greg Rost was hired
and came aboard September 28. Greg has also done a terrific job
for us and just loves to fly.

Table 6. Five Year Summary of Manpower

Shared

Permanent Permanent Permanent

Full Part Full

Time T ime Time Temporary FTE
FY 82 2 [ [ ] 2
FY 83 2 1 ] g 3
FY 84 3 ) 2 l-Local-H 3
FYy 85 3 g 2 l1-Local-H 5
FY 86 5 ) /) 1-NTE 4 yrs. 6
5. Funding
Station funding for the last five fiscal years is shown in Table
7. -
Table 7. Koyukuk National Wildlife Refuge Funding
Programs FY83 Fy84 FY85 FYB86 FY87
12190 $80,000 -9~ -0~ -0- 1500
1229 $60,000 -9~ -g- -9~ -g-
1260 -~ $290,000 $315,000 $360,000 $464,500
1994 $12,000 -9~ -g- -g- -g-

Totals S$152,000 $290,000 $315,000 $360,000 $466,000

6. Safetz

Informal safety meetings were conducted throughout the year. 2all
safety material received from the Regional Office Safety Office

was reviewed by all employees.
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We had a fire drill exercise on March 31. We thought Nowitna's
Suburban was on fire, but it was just a broken heater hose. The
official response time was a mere 7 seconds.

ARM Lons practiced giving I.V.'s on Galena Health Clinic's "I.V.
Annie" prior to the staff working with the immobilization drugs
associated with the wolf, moose and caribou collaring projects in
April.

The new King hand held FM radio added a great deal of safety, as
well as, increased efficiency in our field work this past year.
However, we are still in need of a radio system with long range
capability so that we can contact our office or other outside
help when we are out on the refuge.

Fire ladders for the residences, Nomex flight suits, and ELT's to
be carried by all field personnel were ordered in November.

7. Technical Assistance

Biological data pertinent to resident and migratory game was
routinely supplied to the Alaska Department of Fish and Game
biologist on Galena. It should be noted here that this is a two-
way street and the local area biologist is freely providing his
data to us.

8. Other Items

A refuge program evaluation was conducted February 17-20 by
Refuge Supervisor Kurtz, John Rogers, Jim Baker, and Lynn Fisher.
No significant problems in our operations were identified.
However, we identified a few problems with the R.0. operations!

A public meeting concerning proposed changes in Title 58 of the
CFR was held in Galena on the evening of July 11. Bill Knauer
was planning on coming out to conduct the meeting, but was unable
to make it; therefore, Refuge Manager Nunn and Fisher conducted
the meeting. Comments were recorded and sent to the R.0. Refuge
Manager Nunn also explained the proposed changes to Gana-A' Yoo
personnel on the following Monday.

Other "official"™ visitors to the refuge during 1986 and not
elsewhere mentioned in this report were:

- Ruth Johnson, April 15-17, to go over correct administrative
procedures with Refuge Secretary White.

- Jessie Lockhart and Mary Guerrero, April 21-22, to review our
position descriptions and to discuss personnel related problems.
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- Innoko ARM Mike Smith, July 28, to pick up our 18' alumaweld
boat.

-~ Bruce Conant and Steve Kane, August 22-23, conducting swan
surveys.

- OAS check pilot Tom Belleau, November 5, to check out Pilot
Rost on skis in both the C-185 and the cub.

Refuge staff members received the following training and attended
the following workshops during 1986.

Michael Nunn: LE Refresher Course, February 24-28,
Advanced Refuge Managers Academy, March 1-April 7.
Service annual firearms qualification, August 27.
Project Leaders Meetings, December 16-12.

Daryle Lons: Arctic Survival, February 3-7.
Regional Waterfowl Workshop, April 15-16.
Service annual firearms qualification, August 27.
Project Leaders Meeting, December 16-12.

Michael
Motschenbacher: Fire Training, February 3-7.
Fire Training, May 19-23.

Gregory Rost: Annual OAS Ground School, December 2-5.

Dianna White: Federal Financial Tracking System Course,
September 24-26.





















refuge comprehensive planning process.

ANILCA.
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LANDSAT maps of the refuge were developed in conjunction with the

It was felt that high
altitude satellite photo-imagery providing computerized digital
data was the most efficient and least costly means of mapping
vegetation on the refuge while meeting deadlines imposed by

However, the LANDSAT vegetation mapping for the refuge is
generalized. More refined habitat mapping recognizing smaller
habitat units may be done later as needed, using traditional
aerial photo interpretation. Until then the refuge has been
mapped on a 1:250,000 scale using the LANDSAT multispectral high

altitude imagery.

Fourteen land and three water cover types were used to describe
the vegetation on the refuge. Acreage by cover types for all
lands in the refuge, both federal and private,

8.

is shown in Table

Table 8. Acreage summary of land classes on Koyukuk Refuge
(from U.S.G.S. satellite imagery - LANDSAT).

Federal Private Percentage
Land Cover Class (acres) (acres) Total Refuge
Open needleleaf forest 212,388 141,170 6.7
Needle woodland 1,165,050 246,510 25.7
Mix needleleaf- 203,500 106,820 5.9
deciduous forest
Deciduous forest 116,860 26,830 2.6
Alluvial & lowland- 111,790 31,210 2.7
tall scrub
Alpine & subalpine- 131,539 22,300 2.9
tall scrub
Dwarf scrub:graminoid,- 1,119,030 300,140 27.0
tussock, peatland .
Prostrate shrub & - 39,860 13,7149 1.0
lichen tundra
Wet herbaceous:graminoid- 78,200 24,3890 1.9
bog, marsh
Moist herbaceous:gram.- 589,640 128,070 13.7
tussock, shrub
Dry herbaceous:gram.- 40,530 11,0190 1.0
meadow, lichen, moss
Fire regeneration:- 131,030 24,200 3.0
graminoid dominated
Aquatic vegetation 28,290 10,260 8.7
Scarce vegetated:- 24,559 7,768 g.6
floodplain, sand, scree
Clear water 135,510 53,240 3.6
Sedimented or shallow water 7,798 11,010 .4
Heavily sedimented water 3,620 7,280 6.2
Total 4,073,170 1,175,910 99.6
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Waterfowl use is related to both type and density of aguatic and
shoreline vegetation. Preference is given to lakes with abundant
submerged pondweeds, water milfoil and coontail and having
shoreline vegetation that is moderately dense and interspersed
with openings. These are either closed basin type lakes
maintained by infrequent flooding and long periods of gradually
receding water levels, or lakes connected to river systems that
are more frequently flooded but also experience gradually
receding water levels.

3. Forests
A general description of forest types is given in Section F-1.

No commercial harvest of timber has taken place in the area since
the gold rush days at the turn of the century. However, forest
products are extremely important to subsistence users for house
logs, firewood, fish wheels and fish drying racks. The
regulation requiring a permit to cut trees greater than three
inches in diameter has caused much consternation among locals.
This regulation for northern Alaska refuges was changed this year
so that a permit would not be needed unless more than 28 trees of
size 3"-6" were cut in one area. This change has not really
clarified or solved the problem.
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Figure 6. shows the fire protection status of land within the
refuge boundary. Unplanned land is treated as "modified action"
areas that are continually in a critical burning period, which in
effect places them in "full protection."

The critical protection option is for those areas where fire
presents a real and immediate threat to human safety and physical
developments. These areas or sites are occupied areas such as
villages and fish camps. The highest priority in the allocation
of suppression forces is given to sites in this option.

The full protection option is for those areas designated to
receive aggressive initial attack and suppression efforts until
the fire is declared out. This option is designed for the
protection of cultural and historic sites, high resource value
areas which require fire protection, but do not involve the
protection of human life and habitation. Only fires in the
critical protection area receive a higher priority for
suppression resources.

The modified action option is designed for those areas that
require a relatively high level of protection during critical
burning periods, but a lower level of protection during the non-
critical burning periods when the risk of large, damaging fires
is diminished. During the critical burning periods, fires in
"modified action" areas receive aggressive initial attack. 1If a
fire escapes initial attack and requires more than modest
commitment to contain it, an Escape Fire Analysis is conducted to
determine the level of suppression needed in relation to the
values at risk. Lands in this category are suited to indirect
attack, the intent being to balance the acres burned with
suppression costs. During the non-critical burning period,
"modified action" areas do not receive initial attack or
suppression; the intent being to reduce suppression cost and
achieve resource management objectives through limited fire

activity.
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Table 9. Fires on the Koyukuk NWR and northern unit of the
Innoko NWR during the 1986 fire season.

Date Date

Fire Name/Fire #/Discovered/Dec. Out/# Acres Burn./Fire Mgt Opt.
HUS 06547 2a@34 5/31 5/31 p.1l Limited Action

632092 A265 7/906 7/180 30 Modified Act.
GAL NE 46 2266 7/86 7/07 g.1 Modified Act.
GAL NE 87 14279 7/66 7/29 6200 Modified Act.
GAL SW 35 1a276 7/086 7/08 309 Full Protect.
GAL N 19 A279 7/86 7/87 6.5 Full Protect.
GAL W 9 A291 7/87 7/98 g.02 Full Protect.

632093 A296 7/87 7/988 1.0 Modified Act.
GAL N 42 a391 7/67 7/88 5.0 Limited Action
HUS Sw 18 A306 7/88 7/10 109 Modified Act.
GAL NE 64 A323 7/08 7/11 2.0 Limited Action
HSL W 17 Aa35@¢ 7/13 7/21 400 Limited Action
Total 6/68.72

12. Wwilderness and Special Areas

The 400,000 acre Koyukuk Wilderness was established by Public Law
96-487 (ANILCA) on December 2, 1980 in accordance with subsection
3(c) of the Wilderness Act (78 Sect. 892). The Koyukuk
Wilderness surrounds the geologically unique Nogahabra Sand Dunes
and also includes the Three Day Slough area. Since the Koyukuk
area is unglaciated it is theorized that the dunes are wind-blown
deposits of sand that originated in glaciated areas to the
northeast.

In addition to the dunes, the wilderness area encompasses some of
the best habitat on the refuge, with moose densities of up to 6
per square mile recorded in the fall.
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G. Wildlife

1. Wildlife Diversity

Baseline data continues to be collected to determine which of the
numerous species listed as common and casual to interior Alaska
are present on the Koyukuk NWR. Over 145 bird and 3¢ mammal
species are thought to occur, as well as, three salmon species
and numerous fresh water species.

Sixty nine bird species were recorded during our work this year
(Table 9), including eight species recorded for the first time by
refuge staff. First time sightings were recorded for snow goose,
common merganser, sharp-shinned hawk, golden eagle, osprey,
lesser golden plover, Swainson's thrush, and pine grosbeak.

These sightings brought the number of bird species documented by
refuge staff to 14d1.

2. Endangered and/or Threatened Species

It is likely that the peregrine falcon is nesting on the refuge;
however, this has not been confirmed. There are birds nesting
off the southwestern boundary of the refuge near the confluence
of the Koyukuk and Yukon River, and further up the Yukon across
from the mouth of the Yuki River.



Table 10.
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Avian species observed within the boundaries of the

Koyukuk NWR and Kaiyuh Flats unit of the Innoko NWR during 1986.

common loon a
Arctic loon
red-throated loon a
red-necked grebe a
horned grebe a '
tundra swan a

- trumpeter swan a
Canada goose a
greater white-fronted goose a
Snow goose a
mallard a

northern pintail a
Amer ican wigeon a
northern shoveler a
green-winged teal a
redhead a
canvasback a
greater scaup
lesser scaup

scaup spp. a
goldeneye spp. a
bufflehead a

0ld squaw b

black scoter a
white-winged scoter a
surf scoter a
red-breasted merganser
common merganser
sharp-shinned hawk
northern harrier
rough-legged hawk
red-tailed hawk
golden eagle a

bald eagle a

osprey

sandhill crane a
lesser golden plover
semipalmated plover
Hudsonian godwit b
lesser yellowlegs
yellowlegs spp. a
spotted sandpiper
long~billed dowitcher
rednecked phalarope b
common snipe

pectoral sandpiper
long-tailed jaeger
glaucous-winged gull
mew gull a
Bonaparte's gqull a
Arctic tern a

belted kingfisher
alder flycatcher

tree swallow .

bank swallow a
common raven
American robin
Swainson's thrush
Bohemian waxwing
yellow warbler
yellow~rumped warbler
northern waterthrush
rusty blackbird

pine grosbeak
redpoll spp.
white~crowned sparrow
fox sparrow

song sparrow
great-horned owl
short-eared owl
great-gray owl

a young seen

b broody adults
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3. Waterfowl

A duck pair count was conducted on five trend areas. The trend
areas of approximately one square mile in size were arbitrarily
chosen because in the past they have supported high waterfowl
production. The five trend areas were surveyed by a pilot and an
observer in a Piper Super Cub, flying 80 to 104 mph at an above
ground elevation between 1560 and 206 ft. The species, number of
individuals, and number of pairs of ducks observed were recorded.

Eight species of ducks, for a total of 112 ducks, were observed
(Table 11). 0©Of these birds, 40 were observed in pairs. 1In a
ground survey of duck broods on the trend area during 15-22 July,
82 broods were seen.

Table 11. Number of ducks observed on five trend areas on 30 May
1986.

Species Total Birds # Pair Observed # Broods a
lesser scaup 37 1 @
American wigeon 28 7 24
pintail 10 5 15
northern shoveler 10 @ 15
white-winged scoter 10 g ]
mallard 9 4 10
canvasback 6 3 ]
bufflehead 2 ] ]
green-winged teal 8 0 18
Total 112 20 82

a Observed during 15-22 July 1986,

Several differences between the pair count and brood count were
observed. Of the 55 diving ducks observed during the breeding
pair count, none was later observed with broods. In contrast,
though no green-winged teal were observed during the pair count,
18 broods were observed.
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An additional square mile plot was nonrandomly selected in the
Kaiyuh Flats. The trend area plots were areas that were
initially sampled in either 1984 or 1985.

Individual plots were censused with the aid of binoculars by
walking, from a canoe or helicopter.

The species, size, and age class of observed duck broods were
recorded. Broody hens with no observable brood were counted as
being a brood. Broods outside of the study plots observed prior
to and during this survey were also recorded to aid in obtaining
brood species, size, and age class data. Due to the difficulty
in distinguishing between female lesser and greater scaup and
between common and Barrow's goldeneye, broods from these species
were classified as scaup species or goldeneye species.

The young from 544 duck broods were observed (Table 12). Broods
from 14 species were identified. This included the first refuge
record of breeding canvasbacks.

An average of 5.67 broods sq. mi. were observed on the refuge
(Table 13). The species with the most broods was green-winged
teal with 5,155 broods, followed by American wigeon with 4,549
broods and pintail with 2,365 broods.

Brood densities were 3.6 times higher in key than in poor habitat
(Tables 14-16); however, because the amount of poor habitat
exceeded that of the key, the total broods produced in poor
habitat exceeded that of key. On the poor habitat 6,526 broods
were produced, and in the key habitat 4,668 broods were produced.

The estimate, at the 95% confidence level, of duck young produced
on the refuge was 95,892 + 24,682. Table 13. gives the
production estimates for the species observed on the refuge.
Green-winged teal produced the most young with 28,354 young,
followed by American wigeon at 23,654. These two species
produced 54% of the ducks produced this year on the study area.

To aid in detecting duck production changes from year to year,
five trend areas were established. These trend areas experienced
a 62% increase in production over 1985 (Table 17). Northern
shovelers, pintails, and green-winged teal showed the most
increase. The overall increase in production is also indicated
by the data from the random plots. The population estimate was
28% higher than last year's estimate.
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Table 12: Size of duck broods observed in the Koyukuk area during

5 July to 5 August 1986,
Species X s n Range
green—-winged teal 5.5 2.32 102 1-12
American wigeon 5.2 2.03 158 1-12
pintail _ 4.6 2.40 111 1-15
scaup spp. (a) 6.5 2.32 52 1-12
mallard 5.0 2.59 43 1-10
surf scoter 7.1 3.07 13 4-13
buf flehead 5.1 2.62 09 1-08
common scoter 6.8 3.27 05 4-12
northern shoveler 4.6 2.46 31 1-09
old squaw (c) - - - -
goldeneye spp (b) 4.5 3.32 04 1-09
white-winged scoter 7.0 1.0 03 6-07
canvasback 4.0 3.00 03 1-07
redhead 2.0 0.00 01 -
7.7 7.42 09 2-21

unidentified spp.

(a)

(b)

(c)

Greater and lesser scaup broods could not be distinguished from
each other.

Common and Barrow's goldeneye broods could not be distinguished
from each other.

Only one broody hen observed.
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Table {3. Estimate of the number of duck young produced within the

boundaries of the Kovukuk NWR during 11 July to 5 August 1986,
Total Total

Broods/sq.mi.
Species X SE Broods (a) Young
green—-winged teal 1.64 0.401 5155 28,354
Amrican wigeon 1.45 0.496 4549 23,654
pintail 0.75 0.189 2365 10,880
scaup spp (b) 0.60 0.178 1897 12,330
mallard 0.45 0.170 1407 7,034
surf scoter 0.16 0.093 497 3,529
bufflehead 0.21 0.117 658 3,357
black scoter 0.07 0.061 232 1,577
northern shovler 0.11 0.040 331 1,523
old squaw 0.03 0.031 94 705 (c)
goldeneye spp (d) 0.04 0.035 119 534
white-winged scoter 0.01 0.008 36 253
canvasback 0.01 0.008 36 144
redhead 0.004 0.004 12 24
unidentified spp.__ 0.08 0,038 239 1,994
Total 5.67 0.730 17,785 95,892

(a) 3,135 square miles of brood habitat.

(b) Greater and lesser scaup broods could not be distinguiéhed from
each other.

(c) Total young for ¢ld squaw estimated using brood size data from old
squaw broods observed on the Koyukuk NWR in 1984 and 1985.

(d) Common and Barrow's goldeneye broods could not be distingquished
from each other.
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Table /4. Estimate of the number of broods in poor habitat within the

boundaries of the Koyukuk NWR during 11 July to 5 August 1986.

Broods/sq.mi.

Species X SE Range Total Brood (c)
green-winged teal 1.17 0.477 0-3 2,409
American wigeon 1.00 0.632 0-3 2,059
pintail 0.33 0.211 0-1 679
scaup spp (a) 0.33 0.211 0-3 679
mallard 0.17 0.167 0-1 350
surf scoter 0.00 0.000 - 0
bufflehead 0.17 0.167 0-1 350
black scoter 0.00 0.000 - 0
northern shoveler 0.00 0.000 - 0
0ld squaw 0.00 0.000 - 0
goldeneye spp (b) 0.00 0.000 - 0
white-winged s. 0.00 0.000 - 0
canvasback 0.00 0.000 - 0
redhead 0.00 0.000 - 0
unidentified spp 0,00 0.000 - -0
Total 3.17 0.654 6,526

(a) Greater and lesser scaup broods could not be distinguished from
each other.

(b) Common and Barrow's goldeneye broods could not be distinguished
from each other.

(c) 2,059 square miles of brood habitat.
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Table I5. Estimate of the number of broods in moderate habitat within

the boundaries of the Koyukuk NWR during 11 July to 5 Aug, 1986
Brood/sQ.mi.

Species X SE Range Tot. Broods (c)
green-winged teal 3.14 1.143 0-9 2,120
American wigeon 2.00 1.215 0-8 1,350
pintail 1.57 0.571 0-4 1,060
scaup spp (a) _ 0.71 0.421 0-1 479
mallard 0.71 0.565 0-4 479
sur.scot. 0.57 0.429 0-3 385
bufflehd. 0.29 0.184 0-1 196
black.sc. 0.29 0.286 0-2 196
north.sh. 0.14 0.143 0-1 94

0ld squaw 0.14 0.143 0-1 94
gold.spp 0.14 0.143 0-1 94
white-winged s. 0.00 0.000 - 0
canvasback 0.00 0.000 - 0
redhead 0.00 0.000 - 0
unidentified spp. 0.14 0.143 0-1 94
Total 9.86 2.521 6,547

(a) Greater and lesser scaup broods could not be distinguished from
each other.

(b} Common and Barrow's goldeneye broods could not be distinguished
from each other.

(c) 675 square miles of moderate brood habitat.
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Table (b, Estimate of the number of broods_in_key habitat.

Broods/sq.mi

Species X SE Range Tot. Brood(c)
green-winged teal 1.56 0.472 0-10 626
American wigeon 2.84 0.641 0-14 1,139
pintail 1.50 0.308 0-06 602
scaup spp (a) 1.84 0.539 0-12 738
mallard 1.44 0.378 0-09 : 577
surf scoter 0.28 0.136 0-04 112
bufflehead 0.28 0.103 0-02 112
black scoter 0.09 0.052 0-01 36
north. shoveler 0.59 0.205 0-05 237
old squaw 0.00 0.000 - 0
gold. spp (b) 0.60 0.43 0-01 241
white-winged s. 0.09 0.069 0-02 36
canvasback 0.09 0.069 0-02 36
redhead 0.03 0.031 0-01 12
unidentified spp. 0.41 0.190 0-05 164
Total 11.47 1.952 0-40 4,668

(a) Greater and lesser scaup broods could not be distinguished from
each other.

(b) Common and Barrow's goldeneye broods could not be distinguished
from each other.

(c) 401 square miles of key brood habitat.
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Estiméte of the number of duck broods on four trend area

Table 17.

plots on the Koyukuk NWR in 1986.

Species __ No. of Broods/1986 % change/1984-86 % chapge/1985-86
American wigeon 24 -21 33
green-wing. teal 18 ~44 180
pintail 15 30 333
north. shoveler 15 -09 1400
mallard 10 500 =27
scaup spp.(a) 0 -100 -100
old squaw 0 -100 -100
common scoter 0 0 -100
buffehead 0 -100 0
Total 82 -26 62

(a) Greater and lesser scaup broods could not be distinguished from

each other.

Table .18. Estimated hatching dates of duck broods observed within the
boundaries of the Koyukuk NWR in 1986.

Hatching
Species X s D Range
pintail 16 June 10 151 15 May - 20 July
northern shoveler 21 June 10 31 10 June- 12 July
mallard 23 June 12 43 09 June- 19 July
goldeneye spp.(a) 29 June 09 4 17 June- 07 July
American wigeon 29 June 10 151 27 May - 24 July
green-winged teal 30 June 09 96 13 June- 19 July
bufflehead 01 July 10 8 16 June- 14 July
surf scoter 04 July 03 6 01 July- 08 July
canvasback 05 July 05 3 29 June- 08 July
scaup spp (b) 11 July 07 49 20 June- 26 July
white-wing. sco. 14 July 00 2 = mmmee e e
black scoter @ @ @ —= ——-- - ——— e e e e
redhead 14 July — ) (O

(a) Common and Barrow's goldeneye broods could not be distinguished

from each other.

(b) Greater and lesser scaup broods could not be distinguished from

each other.
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Projected mean dates for initial flying of duck broods

Table 19.

. Opset of flying
species x 1984 x_1985 x_1986
pintail 23 August 21 August 07 August
northern shov. 20 August 10 September 10 August
mallard 22 August 02 September 18 Auqgust
goldeneye spp (a) 03 September 30 August 21 August
American wigeon 31 August 04 September 21 August
green-winged teal 05 August 17 August 09 August
bufflehead 23 August 26 August 23 August
surf scoter === —- ——me—meem ce e 26 August
canvasback === —eemee e e . 05 Sept.
scaup spp (b) 26 August 30 August 27 August
white-wing. scot. 15 Sept. 19 September 05 Sept.
black scoter 12 Sept. 11 September = -- ———---
———————— 14 Sept

redhead

(a)

from each other.

(b) Greater and lesser scaup broods cou

each other.

Common and Barrow's goldeneye broods could not be distinguished

1d not be distinguished from
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in brood surveys. Of the 51 plots surveyed during the duck brood
survey, 32 were done from the ground and 24 from the helicopter.
Five plots surveyed both from the ground and the helicopter
indicate that the total number of duck broods observed by each
method are comparable (Table 19). Seventy four duck broods were
observed from the ground and 75 from the helicopter. The number
of broods observed in each species was different. Except for
mallards and goldeneyes, more surface feeding and less diving
duck broods were observed from the helicopter than from the
ground. The helicopter survey of the plots was done 10-13 days
after the ground surveys, and part of the increase in surface
feeding ducks may have been due to new broods hatching. This did
not; however, seem to have been a large factor. Of the broods
that could be classified from the helicopter, only one brood in
class I was identified, a class IC American wigeon brood with an

estimated age of 13 to 18 days.

0f the geese and grebes observed from the ground, none were
observed from the helicopter. All but one brood, a red-necked
grebe brood, was observed in one plot. That plot contained a
lake that was only 408% inside the plot. Since the helicopter
survey of this plot was not conducted until 12 days after the
ground survey, there is a possibility that the geese and grebes

had moved outside of the plot.

The costs of the two survey methods are given in Table 21. The
cost comparison between the two methods show that helicopter
surveys cost 25% more per plot than ground surveys. The
comparison; however, is biased in favor of ground surveying. The
methodology used for each plot was assigned arbitrarily with the
more difficult, less accessible plots being done by helicopter.

Several advantages and disadvantages were noted when using each
method. The ground method was slower (9.9 plots/observer/day vs.
4.0 plots/observer/day) but age classification of the young was
better (of the plots surveyed using both methods, all young were
classified from the ground, and only 51% of the young could be
classified from the helicopter). Observability of surface
feeding ducks in areas of dense emergent vegetation was better
from the helicopter while the identification of diving ducks was
easier from the ground. There were occasions where diving duck
broods were frightened by the helicopter and could not be
identified. The helicopter would cause the ducks to dive
underwater and surface only long enough to replenish their air

supply.
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Table 20. Comparison of the number of broods observed using ground and

helicopter surveys on five plots on the Koyukuk NWR in 1986, =
Ground Helicopter % Change from Ground

Ducks =~ =~ Survey Survey = to Helicopter Surveys

American wigeon 20 25 25

green-winged teal 18 24 33

mallard 16 02 -88

pintail 10 14 40

northern shoveler 04 06 S0

bufflehead 03 01 -67

scaup spp. a 02 01 -50

goldeneye spp. b 01 - 02 100

Total 74 75 1

Others

white-fronted goose 51 ¢ 0 -100

Canada goose 40 ¢ 0 -100

red-necked grebe 03 0 -100

horned grebe 03 0 =100

a Greater and lesser scaup broods could not be distinguised from each
other. .

b Common and Barrow's goldeneye broods could not be distinguished
from each other.

The number given is for the number of individual young observed.

Table 21. The cost of ground and helicopter surveys on the Koyukuk NWR

in 1986, — .
Attributes Ground Survey Helicopter Survey
Expenses '

Salary $ 5,397.68 $ 544.00

Air Support $ 6,130.19 $ 1061.04

Meals S$ 350,00 s 0.00

Total $11,877.87 $11,154.04
Number of plots 32 24

Cost/Plot $371.18 $464.75
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Several surveys of white-fronted and Canada geese were completed
on the refuge. Censuses of 56.8 miles of Dulbi River and 69.0
miles of Dulbi Slough were conducted from 5 to 8 July. Geese on
lakes adjacent to Dulbi River were censused from a Piper Super
Cub on 9 July. A survey to obtain total population estimates on
the refuge was also conducted in conjunction with the duck brood

survey.

The Dulbi River was surveyed using a 15 ft. Grumman canoe and a 4
h.p. outboard motor. Overall, goose numbers and broods increased
in 1986 by 84% and 289%, respectively, compared to 1985. 1In
1986, 794 adult and 483 young white-fronts and 184 adults and 164
young Canada geese were recorded on the Dulbi River. 1In
addition, 688 adult and 304 young white-fronted and 16 adult and
14 young Canada geese were observed on lakes in the Dulbi River
drainage (Table 22). This represents a 151% increase in white-
fronted geese counts from 1985 and an 85% increase from 1984
counts. Canada geese estimates increased by 84% from 1985 and
79% from 1984, Due to the mixing of broods, only four Class Ib
and one Class II white-fronted broods and eleven Class I Canada
goose broods could be used to obtain mean brood size (Table 23).
Average brood size for white-fronts was 2.8 + 2.64 and 5.7 + 3.16
for Canada geese (Less than 3% of the total white-fronts and 38%
of the total Canada geese young are included in these average
brood numbers). Table 24 depicts age classes of the young geese
observed. Most of the young white-fronts found in mixed broods
were classified as 1Ic.

As in previous years, waterfowl were considerably more abundant
closer to the mouth of the Dulbi River. Nearly 83% of all geese
and 93% of all ducks were observed on the last day of the survey.
Canada geese appeared further upstream than the white-~fronts.
Whereas, 95% (754) of the adult and 88% (426) of the young white-
fronts were observed on the last day, only 48% (88) of the adult
and 46% (76) of the young Canada geese were seen that day.
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Table 22. Dulbi River Populations

1986 (7/5-8) 1985(7/10-12) 1984 (7/4-6)
Species Adult Young Tot. Adult Young Tot. Adult Young Tot.
White-Front
Geese 794 483 1,277 428 80 588 454 234 688
Canada-
Geese 184 164 348 103 86 189 87 167 194

Total Geese 978 647 1,625 531 166 697 541 341 882

Lake Survey 1986 (7/9)
Adult Young Tot.

White~Front

Geese 600 304 904
Canada- .
Geese 16 10 26

Total Geese 616 314 930

Table 23. Waterfowl brood size on the Dulbi River (5-8 July/86)

Water Brood Size (1986)

Species X S N Range
White-Front Goose 2.8 2.64 5 1-8
Canada Goose 5.7 3.16 11 2-190
Amer ican Wigeon 7.6 4.606 9 2-12
Pintail 6.1 4.37 8 3-7
Mallard 7.4 1.62 5 5-10
Goldeneye - - 1 9

a

Used only broods accompanied by one or two adults.

Table 24. Number and Age Class of Waterfowl Young on the Dulbi
River (5-8 July 1986) .

Age Class 1986
Species Ia Ib Ic 1IIa 1IIb Total #
White~-Front-
Geese 20 126 95 - 483
Canada Geese 22 62 51 29 - 164
American Wigeon 54 6 ‘ 68
Pintail 8 18 23 49
Mallard 5 . 22 10 37
Goldeneye 9 9

a

242 young were not classified (Ib, Ic, and IIa mixed).
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The Dulbi Slough was surveyed using an Avon inflatable raft and
a 6 h.p. Evinrude outboard motor. This was the first year that
Dulbi Slough has been surveyed in early summer. Seven hundred
and eighty seven adult and 287 young white-fronted geese, 22
adult Canada geese, one adult and two young snow goose, (or snow
goose white-fronted goose hybrids) and 14 unidentified adult
geese were observed. The young creme colored geese identified as
Snow geese young were observed in a group of 35 white-fronted
goose young. The parents of the young are not known, but at
least one was assumed to be the adult snow goose that was

observed near by.

Most of the geese were observed in the upper parts of the slough.
The upper 55% of the slough contained 93% of the adult and 98% of
the young white-fronted geese and all of the Canada and snow
geese observed.

The average brood size of white-fronted geese was 5.5 (Table 25).
One hundred and twenty four of the white-fronted young were
classified into age classes (Table 26). Most of the young, 78%,

were in class IIA.

Table 25. Waterfowl brood size on the Dulbi Slough during 7-8

July 1986.

Species X S n Range
white-front. goose 5.5 3.82 8 2-13
sSnow goose 2 - 1 -
mallard 9.0 3.00 2 -
northern pintail 4.8 2.50 46 2-14
American wigeon 6.1 1.86 35 2-19
northern shoveler 7.9 2.83 2 5-9
green-winged teal 7.2 2.59 26 2-12

Table 26. Number and Age Class of Waterfowl young classified on
the Dulbi Slough during 7-8 July 1986,

Species 1A IB iC I1A I1IB IIC II1
white-front. goose [ 4 5 - 97 18 [ ]
mallard @ ] @ 18 ) ] @
northern pintail 10 21 ) 67 48 54 8
American wigeon 68 86 27 28 g @ @
northern shoveler ) 5 9 ) ) g @
green-winged teal 86 15 g 53 15 ] g
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The survey to determine total geese populations on the refuge was
conducted using a combination of censusing river corridors and
stratified random sampling of lacustrine habitat. Riverine
habitat was censused on 18 and 22 August in a Piper Super Cub
flying at 500 feet over river and slough corridors, oxbow lakes,
and Boat Lake. Lacustrine habitat was sampled using 33 square
mile plots optimally allocated into three strata. Plots were
censused with the aid of binoculars by walking, from a canoe, or
by helicopter.

The estimate of the number of geese within the boundaries of the
Koyukuk NWR in 1986 was 5352 for white-fronted geese and 1049 for
Canada geese (Table 27). The increase in Canada geese observed
in 1986 over 1985 came primarily from an increase in the number
of Canada geese observed in the square mile plots in the non-
riverine area (Table 28). The estimate of the number of Canada
geese in the non-riverine area in 1985 was zero and in 1986 it

was 781 + 725 (SE).

The distribution of geese in the riverine area in 1986 was
different from 1985. 1In 1985, Dulbi River, Huntington Slough,
Three Day Slough, Boat Lake, and Kateel River contained 73% of
the observed white-fronted geese and 190% of the observed Canada
geese, The 58 miles of the Koyukuk River above the refuge
administrative cabin that was not surveyed in 1985 was surveyed
in 1986. Not including the 58 miles, only 13% of the white-
fronted and 30% of the Canada geese were observed in those areas
in 1986. The main concentration of geese observed in 1986 was on
the Koyukuk River. Sixty eight percent of the white-fronted
geese and 50% of the Canada geese were observed there, compared

with 14% and 0% respectively in 1985,

The change in distribution was probably a function of the date of
the survey. The 1986 survey occurred eleven days later than in
1985, and the geese were probably staging on the Koyukuk River
prior to migration south.
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Table 27. Estimate of the number of geese within the boundaries
of the Koyukuk NWR in 1985 and 1986.

1985 1986
Species N SE N SE
White-fronted geese 6573 3189 5352 2081
Canada geese 179 - 1049 725

- Table 28. Estimate of the number of geese per square mile in
riverine and non-riverine habitat on the Koyukuk NWR.

Riverine a Non-riverine b
1985 1986 1985 1986
X X X SE X SE
Species v
White-fronted geese 3.64 3.437 1.46 1.090 1.19 98.785
Canada geese .27 g.421 6.0 $.00 #.29 ©.273

a Estimates obtained from aerial census

b Estimates obtained from random sampling

Both tundra and trumpeter swans occur on the refuge. Previously
it was thought that only trumpeters nested in the area; however,
in 1984 a tundra swan nest with 5 eggs was found on the refuge.
It now seems that tundra swans are more numerous on the Koyukuk
NWR than trumpeter swans.

To aid in determining the proportion of each species on the
refuge, all known or suspected swan habitat on four 1:63,360 USGS
topographic maps was surveyed from a Piper Super Cub during 18 to
20 June. Sixty adult swans and 15 nests were observed. During 1
to 3 July, attempts were made to identify the nests from the
ground. Of nine nests that could be identified, eight were
tundra and one was a trumpeter swan nest,. ‘
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thought to have emigrated from the Koyukuk area to the Seward
Peninsula during the last 30 years.

A three year moose telemetry study was initiated in the Three Day
Slough area of the refuge in 1984 to investigate: (1) moose
movement patterns and distribution on and between ranges.

(2) mortality rates and causes and (3) seasonal habitat use and
preferences. The study is a cooperative effort with ADF&G.

Prior to the initiation of the moose study, it was believed that
a substantial portion of the moose were only seasonally
utililizing the study area. High concentrations of moose were
believed to be in the area from May to December. The first two
years of the study has shown this not to be the case. Several of
the collared moose leave the Three Day Slough area during the
summer months, but return in the fall. Only one collared moose,
a bull, doesn't remain in the Three Day area for the majority of
the year. One mortality occurred during the year. Bull # 18 was
shot during the fall hunting season. Four moose were collared in
April with recovered collars from the four 1985 mortalities. Of
the twelve collared cows,seven were observed with calves when
located in mid June. All seven of these calves survived through

the end of the year.

Since 1981, ADF&G Biologist Osborne and refuge staff have been
aerially surveying moose on the refuge using a trend area method
developed by the state. Trend areas are 40-60 square miles in
size and are comprised of several 12-15 square mile sample units.
One-quarter mile wide transects are flown over sample units at
60-80 mph and at elevations of 300-500- feet. When animals are
observed, they are circled at low elevations in order to be
accurately classified. Classifications include yearlings, medium
and large bulls, calves, and cows. :

Oonly two trend areas were surveyed in 1986. We helped out the
Nowitna NWR during their moose stratification census work from
November 17-22 and then bad weather precluded us from getting any
more trend areas surveyed. The two trend areas we did get
surveyed were Batza Slough and Three Day Slough. Pilot Rost/ARM
Lons surveyed Batza Slough trend area on November 12-13 and State
Biologist Osborne, surveyed Three Day Slough on the same days.

(See tables 28 and 29).
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Figure 7. Moose Distribution and Densities Per Square hi;].e.
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Table 29% SUMMARY OF MUOSE SURVEYS IN KOYUKUK NATIONAL WILDLIFE REFUGE IN 1986 (Sex and Age Rates)

Moose Search Total Yrlg Yrlg Calves Twins

Seen Effort Bulls Bulls Bulls Calves per per Calf

Total per (min./. per per 7% in per 100 F 100 F % in

Trend Area Sui Date Moose Sq Mi Sq Mi) 100 F 100 F Herd 100 F =2 yrs w/Calf Herd
Three Day Slough 1 11/12/86 113 8.43  4.85 41 18 9 61 74 11 30
Three Day Slough 2 11/12/86 98 9.70 7.13 37 0 0 35 35 6 20
Three Day Slough 3 11/12/86 82 5.90 4,32 55 10 5 40 45 15 21
Three Day Slough 4 11/12/86 86 5.45 5,25 18 7 5 36 38 21 23
Three Day Slough 5 11/12/86 114 5,71 5.71 50 5 3 47 49 29 24
Three Day Slough 6 11/12/86 157 10.19 6.17 38 4 3 38 40 15 22
Batza Slough 1 11/13/86 15 .80 3.97 8 0 0 15 15 0 13
Batza Slough 2 11/12/86 18 1.16 - 5.10 42 8 6 6 9 0 6
Batza Slough 3 11/12/86 33 1.78 5,89 55 0 0 6 6 0 6
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Table

30..

SUMMARY OF MOOSE SURVEYS IN KOYUKUK NATIONAL WILDLIFE REFUGE IN 1986 (Herd Composition Data)

Cows Cows Cows Cows Area Time

Sm Med Lg Total w/0 w/l w/2 w/3 Total Total Lone Total Total in in
Trend Area SU# Date Bull Bull Bull Bull Calf Calf Cal. Cal. Cows Adult Cal. Cal. Unid Moose SqMi Min
Three Day Slough 1 11/12 10 8 5 23 25 28 3 0 56 79 0 34 0 113 13.4 65
Three Day Slough 2 11/12 0 20 1 21 38 18 1 0 57 78 0 20 0 98 6.1 72
Three Day Slough 3 11/12 4 9 10 23 27 13 2 0 42 65 0 17 0 82 13.9 60
Three Day ‘Slough &4 11/12 4 4 2 10 39 14 3 0 56 66 0 20 0 86 15.8 83
Three Day Slough 5 11/12 3 14 12 29 36 17 5 0 58 87 0 27 0 114 14.7 84
Three Day Slough 6 11/12 4 14 16 34 50 34 5 0 89 123 0 34 0 157 15.4 95
Batza Slough 1 11/13 0 1 0 1 10 2 0 0 12 13 0 2 0 15 18.9 75
Batza Slough 2 11/12 1 2 2 5 11 1 0 0 12 17 0 1 0 18 15.5 79
Batza Slough 3 11/12 0 5 6 11 18 2 0 0 20 31 0 2 0 33 18.5 109
Totals for selected
sample units: 26 77 54 157 254 129 19 0 402 559 0 157 0 716
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Figure 8. Caribou Movements: 1985-1986.
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To collar the wolves we chartered a Bell Jet Ranger helicopter
from Trans Alaska Helicopter, Inc. from Anchorage. We had a "Cap
Chur" dart gun and were using M99 (etorphine hydrochloride) with
ace promazine as an immobilizing drug. M58-580 was used as the
antagonist drug.

Our plan was to collar the wolves after helping BLM collar five
caribou and after we rehung four moose collars. On April 14,
while rehanging the moose collars in the Three Day Slough, our
supper cub pilot, Brownie, spotted a lone wolf.

The wolf was a young female and gave us a long chase before being
darted. Within a few seconds after being darted, she was down
and convulsing. Chest compressions and "mouth to muzzle"
respirations were needed to keep her alive for the first few
minutes. Three cc of M-99 (plus .5cc of ace promazine) proved to
be an overdose probably due to her small size and exhausted
condition after the long chase. We dropped back to 2 & 1/2 cc of
M-99, and didn't have any more trouble. We collared the last two
moose that same day and then started seriously looking for
wolves. We searched the next two days with no luck. Then
Saturday night we received .1" of fresh snow. Although not ideal
tracking snow, it was enough to give us the edge. We were able
to get another wolf collared during the first hour of flying
Sunday morning. This was an adult male up at Kateel River.
Another wolf was originally with the one we got, but it managed
to disappear while we were working on the first one. We got the
third wolf in the Kaiyuh Flats later that same day. It was
another male which was travelling alone. Apparently most of the
packs had already broken up before we started the project.

We did not observe the Three Day wolf (W-1) with other wolves
until October 38. The first time we saw the Kaiyuh Flats wolf
(W-3) in a pack was on December 12 and the Kateel River wolf (W-
2) was still, apparently travelling alone at year's end. Aall
three wolves observed ranges were a lot smaller than we had
anticipated (See figure 9).
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Figure 9. Radio-collared wolf pack territories.
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Important furbearers on the refuge include marten, beaver, lynx,
wolverine, red fox, mink, river otter and some coyotes. Little
is known about the distribution and populations status of these
species. A beaver cache survey on several refuge streams was
conducted in early November.

1. Other Resident Wildlife

Willow and rock ptarmigan occur on the refuge. Willow ptarmigan
numbers increased tremendously during the past year. Rock
ptarmigan occur at the higher elevations of the refuge. Spruce
and ruffed grouse are also common inhabitants of the refuge.
Porcupine, short-tailed weasel, muskrat, snowshoe hare, red
squirrel and other small mammals may also be found. Little is
known about population levels or geographic distribution.

The only known amphibian present is the boreal frog. This
species appears numerous in shallow refuge ponds in the southern
end of the refuge and may be found throughout the refuge as
baseline data is gathered.

11. Fishery Resources

Anadromous species found in the Koyukuk River include chum,
chinook, coho, sockeye and pink salmon. Chum salmon, summer and
fall runs, and chinook salmon are the primary subsistence fish of
the refuge. Coho and sockeye are occasionally found and pink is
a rare occurrence.

Freshwater species found on the refuge include sheefish and
burbot, both of which are important subsistence species. Other
species which occur are broad whitefish, humpback whitefish,
Alaska blackfish, least cisco, Arctic grayling, longnose sucker,
northern pike, and ninespine stickleback. :

A total of 22 lakes were surveyed on Koyukuk NWR during 1985, by
Fishery Resources personnel from Fairbanks. This was in
conjunction with an ongoing study for characterizing lake
fisheries habitat on Interior Alaska National Wildlife Refuges.

A progress report of the survey was completed in 1986. It stated
that the presence of fish populations in Interior Alaska lakes is
primarily dependent on the presence of river connections, as fish
were found in all lakes with river connections. Fish were also
collected from all oxbow lakes. 1In oxbow lakes not connected to
rivers, the presence of fish may be related to their close
proximity to large river channels, and initial colonization
pathways through prior connection to rivers along with adequate
depth to provide for overwintering.
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Northern pike was the most frequently occurring species
collected. Other species commonly collected included broad
whitefish, humpback whitefish, and least cisco. Species found in
lowland and oxbow lakes were generally similar.

Significant difference in total fish catch per-unit-effort (CPUE)
was found where the data was grouped by lake type and flood
probability. Results of a Newman-Keuls Test indicated two
groupings with lowest values including a group formed by lowland-
low flood probability lakes, oxbow lakes and foothill lakes and
with highest values in a group formed by lowland-high flood
probability lakes, oxbow and foothill lakes.

CPUE appears to be related to the proximity of lakes to large
river channels and where fish can gain access to these waters
from the rivers. This is apparent by the high mean total CPUE
value for lowland-high flood probability lakes. Oxbow lakes also
meet these requirements; however, the much lower mean CPUE value
might suggest a difference in productivity levels between these
lakes and lowland-high flood lakes.

H. PUBLIC USE

1. General

The major public use is subsistence in nature and conducted by
people living near or within the exterior boundaries of the
refuge. This includes residents of Galena, Huslia, Koyukuk,
Kaltag and Nulato. In addition to hunting, fishing and trapping,
other subsistence activities include berry picking and wood
cutting. Sport hunters and fishermen from Anchorage and
Fairbanks use the refuge to a lesser degree.

No new cabin permits were issued during 1986.
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Most of the refuge is also covered by the Koyukuk Controlled Use
Area established by the Game Board which closes the area "during
all open moose hunting seasons to the use of aircraft in any
manner for hunting moose, including transportation of moose
hunters into or within this area, and the transportation of moose
parts to or from this area."

9. Fishing

Fisheries resources provide a very important source of protein
for local residents. The subsistence studies done in Huslia,
Hughes, and Koyukuk in the past several years show an annual
harvest from 14,000 to 22,000 salmon. The summer chum salmon run
accounts for the bulk of fish harvested for subsistence. Most
are preserved by drying or smoking. King salmon and fall chums
are also important but runs are smaller. Sheefish, whitefish,
grayling and pike are also harvested by local subsistence users.
There is no commercial fishing on the refuge.

Most fish harvested for subsistence are taken in set nets. Fish
wheels are not used on the Koyukuk River. Blackfish are taken in
funnel traps and burbot are taken with nets or trot-lines set
under the ice in the winter.

In addition to being eaten by people, summer chums are also
commonly fed to dogs and used as trapping bait.

Sport fishing is usually done in conjunction with hunting trips
by non-local residents, however, there is some sport fishing by
residents of Galena. Northern pike, grayling and sheefish are

the primary species caught. .

19. Trapping

Trapping provides an important source of cash for residents of
the villages of Hughes, Huslia, Koyukuk, Nulato, Kaltag and
Galena. 865 beaver, 93 lynx, 21 wolves, 13 otter and 16
wolverine were reported taken last year on the refuge. The total
number of marten trapped on the refuge is not known, but marten
are the most important fur animal in terms of numbers harvested.
Most of the fur is sold, however, some is used for the making of
hats, mittens, boots, parkas and ruffs on parkas. Beaver are
also important as food items.

Traplines are not registered but are generally passed down from
generation to generation within a family. Thus, claim for a
certain area for trapping is recognized and respected by other
local residents and disputes are not common, however, they can be
very heated when they do occur.
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Beaver trapping is treated slightly different from other trapping
in that beaver areas are often shared by several people, perhaps
because of their importance as a food item.

Snowmobiles are the primary means of transportation for trapping
with a few individuals traveling up to 200 miles round trip on
the trapline. Dog teams are used by a few trappers and some
simply walk their traplines. Marten are taken using pole sets
and cubby sets. Beaver are taken with snares through the ice and
more wolves are shot than actually trapped.

Under State law, wolves can be taken on a trapping license with
the use of an airplane. The airplane must land and the "trapper"
must get out of the plane prior to shooting. This is commonly
referred to as "land and shoot wolf hunting" as opposed to aerial
hunting. Each year in late winter, several land and shoot wolf
hunters come to Galena from Anchorage and Fairbanks, much to the
consternation of some locals. 1In addition to wolves, they also
take wolverine, fox and lynx. The problem arises in that they do
not know where active subsistence traplines are located and
conflicts occur. There is also the temptation to shoot while
airborne or herd animals into large lakes or openings suitable
for landing. The magnitude of harvest by this method is not

known.

12. Other Subsistence Activities

Berry-picking and woodcutting are important subsistence
activities in addition to hunting, trapping, and fishing.
Cranberries, both low and high bush, and blueberries provide the
bulk of the berries used. The cutting of dead trees for firewood
is permitted. Special Use Permits are required for cutting of
house logs. No permits were issued for house logs in 1986.

17. Law Enforcement

Law enforcement patrols by boat and aircraft were conducted
during the fall moose season. Air patrol was limited due a lack
of a pilot for most of the season. RM Nunn flew a highly visible
air patrol on the first day of the season to maintain the
integrity of the Koyukuk Controlled Use Area. ARM Lons patrolled
the lower Koyukuk River and assisted at the ADF&G moose check
station Quring September 16-18.

ARM Lons, while bird hunting on September 1 near Galena, found
where a yearling bull moose had been poached. The information
was given to Wildlife Protection Officer Foster.

On September 15, ARM Lons took Officer Foster up to Bishop Creek
in the refuge riverboat to inspect the site of a wanton waste
moose case involving Galena AFB personnel,.
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An illegally built cabin was found by refuge staff on the
northern unit of Innoko NWR in late September of 1985. The cabin
was on Cook Island and was built by Robert Attla, a Galena
resident. Mr. Attla was notified that he would have to remove
the cabin and his belongings not later than 68 days from the date
the Yukon froze on December 31, 1985, whichever came later. We
checked the site in January 1986 and he had moved the cabin off
the refuge.
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Also the wood stoves in the living room were installed
incorrectly and we are waiting for them to be reinstalled so that
we can use them.

3. Major Maintenance

Speaking of heating system problems...........the duplex
furnace's fuel pump was a victim of a "brown out" and failed on
November 26. Several water pipes froze on November and burst.
The full extent of the damage hasn't been determined, but it is
going to be in the thousands of dollars. Galena Plumbing
installed a small "Monitor" furnace to keep the duplex above
freezing for the remainder of the winter. The repair work will
be completed next spring.
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5. Communication Systems

Bnother year has gone by and we still do not have a good
communications system. This field season was an improvement
since we at least had five King VHF 5-watt portable hand held
radios. They were a great help for short range air to ground
communication, but we still need a good long range system. Our
FY-87 budget has $55,0806 for a new system. Hopefully, it will

work!

J. OTHER ITEMS

3. Credits

ARM Lons wrote the introduction and sections a, B, C, D, E, Fl-3,
G8 and 16, H, I, and J. FMO Motschenbacher wrote sections F9,
12, Gl1-~7 and 11. RM Nunn wrote section K and edited the report.

Refuge Secretary White typed the entire report.
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K. FEEDBACK

In the aftermath of the CCP

My first experience with the Comprehensive Conservation Plan
process (CCP) was at Izembek. At first I was skeptical that a
lot of effort and money would be spent writing a plan that would
sit on the shelf and gather dust. Various people in the R.O.
assured me that this was not the case and that this would be the
"Plan to end all Plans." 1In theory the plan would provide
direction for refuges for 28 years with only minor fine tuning
every 5 years or so.

It has taken several years for the CCP process to evolve and at
every opportunity it seems that it was water-downed or made more
non-committal to the point that the latest plans are 99% boiler
plate and are so insignificant that they have not been sent out
for review by other refuges and I seriously doubt that they have
been reviewed by supervisors in the R.O.

By last December at the project leaders meeting, the concept of
"step down" plans was the sacred cow, occupying the position
recently vacated by the CCP. The "step down" management plans
would do what the CCP was originally designed to do, but didn't.
In a year or two I suspect there will be another "plan" to
accomplish what the "step down" failed to accomplish.

My point is that millions have been spent on a planning exercise
that was in many cases ineffective and at the very least did not
receive adequate guidance and review from decision makers in the
R.0. As a result most of these plans will remain on the shelf -
collecting dust.

We should learn from our mistakes and not repeat them. We were
mandated to do the CCP's, and we're meeting that mandate;
although, at extreme expense in terms of dollars and time. We
have no mandate to do step down plans. We should do only those
that are absolutely necessary, and keep them as simple and as
inexpensive as possible.

If management plans were looked at and culled as closely as study
proposals are, we would probably ensure that the "Plan to end all
Plans" does not become the "Mother of all Plans" and the
population explosion of planning exercises spawned by the CCP
mandate can be held in check.
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