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INTRODUCTION

The Tetlin National Wildlife Refuge was established on December
2, 1980, by an act of Congress (Public Law 96-487) known as the
Alaska National Interest Lands Conservation Act (ANILCA). As
one of over 400 refuges of the National Wildlife Refuge System
located throughout the United States, this refuge like all others
is managed to perpetuate its outstanding wildlife values.

The purposes of this ANILCA refuge are: 1) to conserve fish and
wildlife populations and habitats in their natural diversity,
2) to fulfill international treaty obligations of the United
States with respect to fish and wildlife, 3) to provide for
continued subsistence uses by local residents that are consistent
with the above mentioned purposes, 4) to ensure, to the maximum
extent practical, water quality and necessary water quantity
within the refuge, and 5) to provide, in a manner consistent with
1 and 2, opportunities for interpretation and environmental
education. This one million acre refuge is located in east
central Alaska, adjacent to the Yukon Territory border, directly
south of the Alaska Highway and north of the Wrangell Mountain
Range. The major physical features include broad flat river
basins bisected by rolling hills, extensive marsh and lake
complexes, foothill areas of the Nutzotin and Mentasta mountains,
and two major glacial rivers which combine to form the Tanana
River.

The refuge was primarily set aside because of its unique
waterfowl values. It has one of the highest densities of nesting
waterfowl in Alaska, and in favorable years produces about
100,000 ducklings to flight stage. As a migration corridor for
all types of birds entering and leaving Alaska, the refuge
provides habitat for 143 nesting species and 47 migrants.
Spectacular migrations of lesser sandhill cranes and both the
tundra and trumpeter swan occur each spring and fall. Up to
200,000 cranes migrate through the corridor which makes up about
one half of the world's population. The refuge also has its own
expanding population of trumpeter swans and provides habitat for
the largest nesting concentration of ospreys in Alaska. Bald
eagles are common nesters along the major rivers and shorelines
of large lakes. i

Big game animals include moose, caribou, Dall's sheep, grizzly
bear, black bear, and wolf. Nearly 20,000 caribou from the
Nelchina and Mentasta herds commonly winter on the refuge while
small numbers of the 40-mile and Chisana herds occasionally reach
the refuge boundaries. Other mammals include wolverine, 1lynx,
marten, otter, red fox, beaver, muskrat, snowshoe hare, and mink.



Arctic grayling, burbot, lake trout, northern pike, and whitefish
are present in refuge lakes and streams. No significant salmon
runs reach this far inland, although a small run of chum salmon
occurs in late fall and an occasional chinook and coho have been
observed.

As an interior Alaska refuge, Tetlin enjoys a continental
climate with low annual precipitation (10-14 inches). Daytime
summer temperatures often exceed 80 degrees Fahrenheit with
nightly lows in the 50's and 60s'. By mid-September, nightly
lows are dropping into the upper teens and 20's. Snow can occur
at anytime but usually not during June to mid-August. During
June and July there is full sunlight and/or twilight around the
clock. Winter starts in mid-October and lasts through the end
of April. Temperatures from November thru February seldom get
above zero and can drop to -70 degrees. This is one of the
coldest inhabited places in North America.

As one of only two road-connected Alaskan refuges, Tetlin has the
unique opportunity to interact with nearly all the visitors who
travel to the state via the Alaska Highway. Visitation has been
averaging about 160,000 per year. Access to most of the refuge
is by small plane, river boat, or snowmachine. Foot access to
the northern portion is available along the Alaska Highway from
the Canada border to Gardiner Creek. Stream access for small
boats is possible from the highway at Desper Creek and the
Chisana River near Northway. Visitors from all of the states and
many foreign countries pass along Tetlin's northern boundary
every vyear giving the refuge an outstanding opportunity to
provide interpretation about Alaskan habitats and the National
Wildlife Refuge System. In June of 1989, the refuge opened its
new visitor center near the Alcan border. This attractive log
structure is open daily from Memorial Day to Labor Day.

The entire refuge is open to consumptive and non-consumptive uses
throughout the year in accordance with federal and state
regulations. Primary game species taken include: moose,
waterfowl, Dall's sheep, northern pike and grayling. Furbearers
are taken by resident trappers who supplement their income with
catches of lynx, fox, marten, muskrat, beaver and mink.

Permanent refuge staff includes a refuge manager, assistant
refuge manager, fire management officer, outdoor recreation
planner, biologist, pilot, and secretary. Facilities include a
leased administration office, garage and hangar in Tok; four
government residences and a leased house also in Tok; a 1700 sqg.
foot visitor center near the Alaska/Canada border; a bunkhouse
and warehouse at Northway Junction; two campground facilities
near Northway; three public use/administration cabins; and one
boat ramp.



The present refuge program is concerned with: 1) assembling
biological data primarily with regard to waterfowl, moose, and
wolves, 2) developing the public use and interpretation programs
with special emphasis on opportunities along the Alaskan Highway
and environmental education in area schools and communities, 3)
enhancing wildlife habitat through the use of prescribed burns,
and 4) writing step-down management plans to carry out all the
refuge programs addressed in the Final Comprehensive Conservation
Plan.
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A. HIGHLIGHTS

Record low temperatures and record high barometric pressure
readings occur during the year (Section B.).

55-year lease agreement signed with the State of Alaska for
the refuge to manage two state campgrounds (Section C.3.).

Fishery Management Plan submitted for public review and
initial work is started on Public Use Management Plan
(Section D.2.).

Refuge staff swells from 7 to 23 during the summer season
(Section E.1.,E.2., E.4.).

Exxon Valdez o0il spill reaches inland for personnel support
(Section E.S8.).

Phase 2 of the water contaminants study is completed
(Section F.2.)

Wildfire and prescribed burn alter climax vegetation habitat
on 7500 acres of refuge land (Section F.9.).

Fire effects studies are continued and new ones are started
(Section F.9.).

Endangered woodland bison are rounded up and returned home
(Section G.2.).

Favorable weather conditions and water levels combine to
create excellent waterfowl production (Section G.3.).

Waterfowl surveys expanded to collect better information
(Section G.3.).

Trumpeter swan population and production hit new highs for
the eighth straight year (Section G.3.).

Nineteen trumpeter swan cygnets neck-collared and a
previously neck-collared swan establishes nesting territory
(Section G.3.). t

Twenty osprey are collared in a cooperative project (Section
G.6.).

Wolf surveys accomplished with an international effort
(Section G.8.).

Moose surveys indicate continued growth of the refuge herd
(Section G.8.).



Record numbers of caribou winter on the refuge (Section
G.8.).

Nature Day camps are initiated and become an instant success
(Section H.2.).

Construction of refuge's first nature trail begins (Section
H.4.).

New refuge visitor center is opened and dedication
ceremonies held (Section H.6.).

The refuge's new interpretive newspaper receives first
place award (Section H.7.).

An abundance of caribou essentially guarantee meat for the
freezer for all area residents (Section H.8.).

Cooperating association outlet has a 700% increase in sales
with the opening of the new visitor center (Section H.18.).



B. CLIMATIC CONDITIONS

The winter of 1989 is well remembered as being the year when
major cold records were set throughout the state. The highest
barometric pressure ever recorded in North America, 31.85 inches,
occurred in Northway on Jan 31. It was the third highest ever
recorded in the world. Siberia is the site of the two higher
readings. During this period, unofficial temperatures in Tok
dropped to -72 degrees Fahrenheit.

Despite the severe weather experienced, there were no problems
with any of the refuge facilities, vehicles, or equipment, and no
administrative leave was taken by any of the refuge staff. Other
than the inability to conduct field work, it was business as
usual.

Spring arrived early, with above average temperatures in March
and April (Figure 1). Compared to the rest of interior Alaska,
Tok enjoyed the best weather of all. The Tanana River at Tok
became ice free on April 29. This was the earliest ice out in
several years. By the end of April all snow was gone resulting
in a rapid rise of local streams. The small lakes were ice free,
and the large lakes had opening around the edges. This warm, dry
weather developed conditions which were favorable for early
forest fires.

The fear of an early wildfire season subsided as June started out
rainy and wet. However, by mid-June a warm dry trend was the
dominant weather pattern. July was the warmest month of the
year, with the mercury rising to 86 degrees. Conditions
continued warm and dry through August.

Above normal temperatures were enjoyed throughout the months of
September and October, and it appeared as if we were in store for
a mild winter season. But we were fooled again as cold weather
hit for a three week period in November, with temperatures
falling to the -55 degree range. The year ended with above
normal temperatures being common during December.

The Federal Aviation Administration maintains a weather station
in the Village of Northway. The record high and low monthly
temperatures recorded there are presented in Table 1.:



Table 1.

YEAR

1952
1929
1989
1944
1945
1947
1986
1987
1983
1975
1945

1956

ALL TIME

ALL TIME

Record High and Low Temperatures - Northway, Alaska

RECORD IOW

30
33

12

=36

=55

~-64

HIGH

LOW

MONTH

JANUARY
FEBRUARY
MARCH
APRIL
MAY

JUNE
JULY
AUGUST
SEPTEMBER
OCTOBER
NOVEMBER

DECEMBER

91 degrees

-72 degrees

RECORD HIGH

34

48

50

69

88

91

88

88

79

67

40

39

June 1969

YEAR

1976
1943
1966
1976
1947
1969
1955
1976
1982
1986
1954

1985

January 1952
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C. LAND ACQUISTITION

2. Easements

Prompted by complaints of public trespass, the refuge staff
investigated obtaining an easement across private land to a
popular rainbow trout-stocked lake on the refuge. The landowner
complained that individuals were crossing his land on foot, and
via all-terrain vehicles and snowmachines to gain access to
Hidden Lake, located on the refuge near Milepost 1240 of the
Alaska Highway. The landowner holds title to property which
includes the only dry, upland route between the highway and the
lake. A barrier was constructed across the trail by refuge staff
to prevent all-terrain vehicle access. All-terrain vehicles are
prohibited on refuge lands. Meetings with the landowner and
Realty Specialist Mindy Gallagher from the Tanana Chiefs
Conference were held to discuss a potential settlement. Ms.
Gallagher proposed a $500.00 annual fee to allow public access by
foot and snowmachine across approximately 1,500 feet of private
property. An issue paper was prepared and submitted to the
Regional Office Division of Realty for action. Because of very
low land values in the area, the amount of the proposed fee was
considered excessive. Negotiations are still underway to arrive
at an equitable settlement.

3. Other

As a result of direction provided by the 1988 Submerged Lands Act
legislation, the refuge staff worked with regional office
specialists to prioritize potential land acquisitions for the
refuge. These priorities were then consolidated with regional
Fish & Wildlife Service land acquisition priorities. Owners of
inholdings and adjacent lands were advised of this prioritization
process that the Service was undertaking. Tetlin National
Wildlife Refuge priorities ranked high on the regional priority
list.

Lease agreements between the Fish and Wildlife Service and the
State of Alaska for Lakeview and Deadman Lake Campgrounds were
prepared and submitted for public notice. The Refuge took over
management of these campgrounds in 1988 under a Memorandum of
Understanding between the State and the Service. The 55-year
lease agreements provide the Service with more management

control and ability to expand and improve the campgrounds to meet
public needs. Final approval of the leases was received in late
1989.



D. PLANNING

2. Management Plans.

Work continued on the Tetlin Fisheries Management Plan during the
year. In February, Refuge Manager Breeser, together with Fishery
Biologists Larry Peterson (Fishery Management Services) and
Rodney Simmons (Fairbanks Fisheries), met with members of the
State of Alaska Commercial Fisheries, Sportfish, Habitat and
Subsistence Divisions. All state concerns were thoroughly
discussed and mutual agreements were made upon all points. The
draft plan was released for public comment on November 22.

The Public Use Management Planning effort began in 1989 with the
solicitation of the public's input (Section D.3.). The plan is
scheduled for completion in July, 1990.

The refuge's Safety Plan was updated to include a section on
hazardous materials and to include the Office of Aircraft
Service's (OAS) Aircraft Pre-Accident Plan and Hazard Map
Instructions. The revised plan was approved in November.

Work was begun during December on the development of the
station's Office Automation Plan. The plan is expected to be
submitted in early 1990.

A major revision to the Refuge Fire Management Plan was prepared
during the winter and approved in April.

The Annual Prescribed Burn Plan, which included four separate

burn plans totalling 4,260 acres, was prepared and approved in
May. The annual plan also included the Refuge Dispatch Plan.

The proposed burns included:

NAME ACRES
Trail Lake 3,000
Tsolmund Lake 1,200
Tahamund Lake 50
Milepost 1243 10

Revised procedures for the trumpeter swan and moose portions of
the Wildlife Inventory Plan were submitted to the Regional Office
for approval on December 20.



3. Public Participation

The Citizen Participation Program for the Tetlin Refuge Public
Use Management Plan was approved in February. The program
identifies interests which would potentially be affected by the
plan, citizen participation objectives, and the communication
techniques to be used during the planning process. In addition,
a planning schedule listing the various activities and public
input was prepared.

In March, a planning alert was mailed to over 1,000 individuals
and organizations who were involved in the refuge's Comprehensive
Conservation Planning process and local residents of Tok,
Northway, Tanacross and Tetlin. The alert allowed potential
participants to choose their levels of involvement in the
process. News releases were also sent to local and regional
newspapers. A total of 163 responses to the alert was received.

Those individuals who indicated a willingness to become actively
involved in the planning process received worksheets outlining
the four main public use categories to be included in the plan.
Of the 71 sets of worksheets distributed, only 21 responses were
received. Comments covered a broad spectrum of feelings, both
pro and con, towards public use, the refuge, the Fish & Wildlife
Service, and the federal government in general.

A summary of the responses and list of alternatives were
distributed to all involved participants. The Draft Public Use
Management Plan is scheduled for distribution in March, 1990.

5. Research and Investigations

Summer predation rates of a wolf pack on the Tetlin National
Wildlife Refuge, Alaska. A final report was submitted to the
regional office for review prior to distribution. Final results
of this study await publishing.

Tetlin hazardous waste (water quality) study. A progress report
was completed on this study by Elaine Snyder-Conn of Fairbanks
Fish and Wildlife Enhancement and RM Breeser. The study area is
located within native inholdings on the refuge near Northway.
Insignificant levels of aliphatic and aromatic hydrocarbons were
found. However, a higher than expected amount of DDE (a
derivative of DDT) was detected which prompted a recommendation
for an additional study to be initiated.




Impacts of placer mining on the aquatic resources of the Tetlin
National Wildlife Refuge. Water and sediment samples were

collected from 12 sites and fish samples collected from 5 sites
of the 13 identified in the study plan for 1989. Lack of
helicopter availability precluded sampling the 13th site. The
sample catalog was submitted on October 11. Samples are being
held at the refuge pending approval for shipping. The refuge is
still awaiting results from the bulk of samples sent in for
analysis in 1987 and 1988. Preliminary findings from 1989 field
work can be found in Sections F.2. and G.11l.

Kennebec fire monitoring. Work on this fire effects
investigation continued in 1989 with the completion of winter
track counts to monitor the response of small mammals. For
details see Section F.3.

Refinement of duck brood surveys for Alaska Region. Considerable

progress was made during the year on this project. Consultant
Lyman McDonald submitted a final report to the refuges on May 7
following a draft report that was reviewed and discussed at the
regional Waterfowl Workshop in Fairbanks on April 18 and 19.
Although recommendations were received too late in the season to
be fully implemented, an increase in sample intensity was
obtained for the 1989 field season (Section G.3.). In October
Russell Oates of the Migratory Bird Management Office in
Anchorage began organizing all parties involved with the goal of
standardizing duck brood production surveys state wide. By the
end of the year objectives were drafted, survey areas
delineated, working groups organized to tackle specific areas of
concern, and an outline of the Standard Operating Procedures
developed.

Home range, dispersal, and mortality factors of lynx on the
Tetlin National Wildlife Refuge. The proposal for this study
was approved and funded for FY90.
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Six staff members received seven performance awards for their
outstanding work. 1In March, Fire Management Officer Vanderlinden
received a Special Achievement Award for his quality work as a
member of Overhead Teams on the Selawik and Yellowstone fires in
FY88. This work was accomplished in addition to performing all
his regular duties at the station. Refuge Manager Breeser
received a Special Achievement Award in October for developing a
team management approach, handling controversial issues, and
having excellent public use and fire management programs.

In December, Assistant Refuge Manager Oliveira, Biologist Doyle,
Fire Management Officer Vanderlinden, Outdoor Recreation Planner
Westenburg, and Secretary Rallo received Special Achievement
Awards for their superior performance during FY89. The
tremendous growth and quality of the refuge's varied programs is
a testimony to everyone's efforts.

Table 2. Tetlin National Wildlife Refuge Staffing FY85-89

FISCAL PERMANENT TEMP TOTAL YCC VOL. LOCAL
YEAR FT - PT FTE HIRE
90%* 7.0 1 2.0 (7) 9.75 6 8 7
89 7.0 0 2.2 (7) 9.2 4 5 6
88 7.0 0 1.7 (5) 8.7 6 4 4
87 6.0 0 .9 (3) 6.9 5 2 4
86 4.0 0 1.0 5. 2 1 1
() - number of temporaries

* ~ proposed
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The YCC program has produced several important benefits to the
refuge besides the project work carried out. The YCC serves as a
great public relations effort with Northway Village. Also, the
pride associated with the construction of our interpretive
facilities has greatly reduced vandalism. These benefits,
combined with the project work completed and the educational
aspects of YCC, make it an integral part of our public use
program. :

4. Volunteer Program

The Tetlin Refuge volunteer program has grown dramatically over
the past few years. In 1989, 2,540 hours of volunteer effort
were donated to the refuge. Volunteerism has become an essential
part of refuge operations, in particular in the public use
program.

TABLE 3. Volunteer Hours Donated to the Refuge 1986-1989

ACTIVITY 1986 1987 1988 1989
Maintenance 40 40
Biological support 472 320

Interpretive programs 640 880 2400
Educational programs 144 100
Administrative support 32 80

TOTALS 544 960 1104 2540

Student Conservation Association volunteers make up the majority
of our volunteer hours. The resource assistant program offered
through SCA has been a great way to get qualified and
enthusiastic volunteers to our remote location. The Student
Conservation Association has also proven cost effective in
comparison with other volunteer organizations. This year five
Student Conservation volunteers worked on Tetlin Refuge: Les
Davison and John Carrera at the Tok visitor center, and Caddie
Patterson, Chris Scanlon, and Stacey Dobrzelecki at our visitor
center.

Other volunteer efforts from local parents, teachers and friends
assisted in the preparation and implementation of several of our
environmental education programs such as Nature Activity Day and
Nature Day Camps.

17






6. Safety

Staff members, both permanent and temporary, are expected to
maintain a safety conscious attitude whenever and wherever they
are working. This attitude was again demonstrated in 1989 as
there were no lost time accidents. This brings our total to
2,822 days without a lost time accident.

Monthly safety meetings are held for all staff, and the topics
covered in 1988 included arctic survival, winter driving

techniques, aircraft safety, hypothermia, hazardous materials
handling, firearms safety, defensive driving and seatbelt use.

Safety related training is of special concern to Alaska refuges.
The remoteness of most stations demand that all employees be
equipped to handle all types of emergency situations which may
arise. 1In January, Assistant Refuge Manager Oliveira, Fire
Management Officer Vanderlinden, and Pilot Bohman attended Arctic
Survival Training at Eielson Air Force Base in North Pole,
Alaska. This training introduces the students to the realities
of being stranded in an isolated location during the long Alaska
winters. The final three days of the one week course are spent
in the field where students learn the basics of staying alive.
While taking part in the outdoor classroom portion of the class,
the temperatures plummeted, reaching -60 degrees in the town of
North Pole. This was by far the coldest class in over five
years. The Tetlin "happy campers" survived in fine style, and
Vanderlinden received the "Polar Bear" award for being the
outstanding member of his element.

In June, the refuge held a week long Employee Orientation/Safety
Training for all staff members. The training was held in
cooperation with the Steese/White Mountain District of the Bureau
of Land Management. Up to 26 federal employees attended the
various sessions on the following topics:

Refuge Administrative Procedures

Hypothermia

Bear Safety

Boating Safety

Aircraft Safety

Defensive Driving

CPR Training

First Aid Training

Safe Materials Handling

Shotgun/Rifle Training

OV WNE
e & 8 s & » 2 s o s
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The instructors included Service employees, Bureau of Land
Management employees, and contractors (CPR and First Aid).
Special Agent Mark Webb's Shotgun/Rifle Training was particularly
well done.
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7. Technical Assistance

During the year, the refuge staff provided considerable expertise
to a wide variety of local and regional groups. These contacts
included:

a. Wrangell-St. Elias National Park/Preserve for
trumpeter swan, moose, wolf, and caribou monitoring.

b. Alaska Department of Fish and Game for management and
enforcement of moose, caribou, and wolves. We also gave
recommendations on season and bag limits for several
wildlife species.

c. Northway Natives, Inc. on land exchange, enforcement,
and land status.

d. Tetlin Native Corporation on wildlife and subsistence
uses.

e. Gateway School District on hunter safety and outdoor
classroom site selection.

f. Tok Fish and Game Advisory Committee on game and fish
populations and refuge operations.

g. Alaska Interagency Visitor Center Committee on the
development of an interagency interpretive stop at the
Alaska-Yukon border.

h. Alaska Department of Natural Resources on fire planning
and land exchanges.

i. Alaska State Troopers on law enforcement.

j. U.S. Customs and Immigration on importation and Federal
Game Laws.

k. Waterfowl Investigations - Juneau, on waterfowl
populations in the Upper Tanana Valley.

1. Department of Defense on the effects of the Back Scatter
Radar on local wildlife populations.

m. Tok Chamber of Commerce on the Tetlin NWR "I&R Program"
and Back Scatter Radar impacts.

n. Bureau of Land Management - for advice on conducting
duck brood production surveys.

o. University of Missouri graduate student Kent Vanhorn,
visited the office on July 24 to discuss brood survey
procedures as it relates to the work he is doing for
research on the Yukon Flats NWR.
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Randi Anderson, Bureau of Land Management
Co-op Student, visited the refuge on July 7
to discuss brood survey procedures and to
participate in one of our brood counts prior
to conducting one for BIM.

7/89, TNWR 89-12, WKB.

8. Other Itens

In January, Wildlife Biologist Danielle Jerry and Biological
Technician Greg McClellan from the Division of Realty spent two
days in Tok gathering information from the refuge staff as part
of a land prioritization process.

§
Regional Safety Officer Ginny Hyatt visited the refuge in March
to inspect our facilities. No major problems were found, and
recommendations received were incorporated into our program.
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Biological Technicians Peter and Elisa Butteri spent 19 days as
members of an interagency fire suppression crew assigned to fires
in Idaho and Montana in August. 1In September, Vanderlinden,
Butteri and Butteri assisted the State of Alaska in a suppression
effort on a 300 acre fire on the Tetlin Indian Reservation.
Vanderlinden functioned as incident commander, Elisa Butteri as
timekeeper, fire dispatcher, and firefighter, and Peter Butteri
as timekeeper, firefighter, and helispot manager trainee.

In February, Fire Management Officer Vanderlinden assisted Region
1 as an instructor for S-390, Intermediate Fire Behavior, at
Boise, Idaho. The course emphasized refuge examples and
applications, and had attendees from Regions 1, 2, 6 and 7.

Wildlife Biologist Doyle spent most of May in Blair, Nebraska
attending the Basic Refuge Academy. Overall it was an excellent
session. Most presentations were very good and there were many
practical exercises. Of greatest value was having the
opportunity to get to know the 32 other folks from refuges across
the country.

In July, Assistant Refuge Manager Oliveira travelled to
Washington, DC to participate on the Refuge Management
Information System (RMIS) committee. The committee is attempting
to develop a series of reports which are more streamlined than
their predecessors, and are relevant to the needs of the field,
Regional Offices and Washington.

F. HABITAT MANAGEMENT
1. General.

The need persists for development of a vegetation map for the
refuge with a greater degree of accuracy than exists with the
LANDSAT-derived product that was prepared during the Refuge
Comprehensive Conservation Plan process in 1984. Draft copies
of National Wetlands Inventory vegetation maps for the refuge at
1:63360 scale were obtained in 1989 which are of some utility.
It would be useful to obtain vegetation map overlays at 1:63,360
scale based on Viereck's vegetation classification scheme for
interior Alaska. A zoom transfer scope was borrowed from the
regional office in late 1989 which will be used to begin
developing some useful vegetation map products for the refuge.

2. Wetlands.

Water levels on the refuge were within normal ranges during 1989.
Rainfall and glacier melt occurred gradually enough through the
summer to result in only minor flooding along the lower Chisana

River.
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Contaminants work continued on the refuge in 1989. Water and
sediment samples were collected at 12 sites and fish were
collected at 5 sites in September to complete Phase 2 of the
refuge placer mining water contaminants study. Sample water
parameters are presented in Table 5. The sample catalog for the
remaining samples, to be tested for heavy metals, was submitted
to Fairbanks Fish and Wildlife Enhancement for approval.

WB Doyle collecting water samples for the
placer mining contaminant study. Although no
placer mining activities are currently taking
place on the refuge, they are occurring on
tributaries off refuge which are part of the
refuge watershed. 9/89, TNWR 89-14, WKB.
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Table 5: Water quality parameters on the Tetlin National Wildlife Refuge, 1989.

Total
Total Suspended
Conductivity Alkalinity Hardness Turbidity Settleable Solids Date
Sample ID (mS/cm) pH (mg/L) (mg/L) (NTU) Solids (mg/L) Location Collected
1-WP-89-1 0.215 8.18 73.8 90.8 232.5 0.05 24.5 Nabesna River 09/29/89
1-WP-89-2 0.211 8.26 74.9 91.2 247.5 TRACE " "
1-Wp-89-3 0.218 8.34 76.3 91.2 237.5 u " "
2-WP-89-1 0.325 8.43 97.9 159.5 66.0 TRACE 30.0 Stuver Creek 09/08/89
2-Wp-89-2 0.325 8.45 98.5 166.8 55.1 " " "
2-WP-89-3 0.327 8.50 98.2 168.4 55.5 " " "
3-wp-89-1 0.244 8.29 62.9 118.0 0.55 NONE 1.0 Alder Creek "
3-Wp-89-2 0.248 8.29 62.9 118.0 0.26 n " "
3-up-89-3 0.253 8.28 63.2 117.8 0.50 " " "
4-Wp-89-1 0.201 8.34 89.3 106.4 2145 0.5 1300 Chisana River n
4-Wp-89-2 0.201 8.36 90.3 109.2 1900 " "
4-Wp-89-3 0.201 8.41 88.1 109.6 1995 0.7 " "
5-Wp-89-1 0.310 7.84 116 157.6 5.5 NONE 0.0 Mirror Creek 09/27/89
5-wp-89-2 0.309 7.89 126.2 158.4 2.1 n " "
5-wp-89-3 0.312 7.77 123 158.8 2.0 " " "
Yy 6-WP-89-1  0.1929 7.95 82.4 92.0 4.20 " 0.0 Scottie Creek 09/21/89
e 6-Wp-89-2 0.1927 7.98 82.6 94.8 2.93 n 2.0 " "
6-WP-89-3 0.1935 7.95 82.6 96.3 3.70 " 0.0 " "
7-WP-89-1 0.1994 7.53 60.3 95.6 2.00 u 2.5 Desper Creek "
7-wp-89-2 0.1992 7.52 60.5 94.0 1.50 " u "
7-WP-89-3 0.1993 7.57 60.4 95.6 1.38 " " "
8-Wp-89-1 0.1100 7.59 47.0 54.8 2.80 " 0.0 Gardiner Creek "
8-up-89-2 0.1098 7.56 47.5 54.4 2.78 " " "
8-Wp-89-3 0.1094 7.54 47.3 56.0 2.90 " " "
9-Wp-89-1 0.236 8.27 100.2 113.6 375 TRACE 142 Moose Creek 09/14/89
9-Wp-89-2 0.234 8.29 100.0 115.2 330 " " "
9-Wp-89-3 0.234 8.25 100.0 115.6 335 " " "
11-wP-89-1 0.256 8.42 98.4 133.6 0.62 NONE 0.0 Upper Cheslina 09/29/89
11-WP-89-2 0.260 8.63 98.1 128.8 0.51 " " u
11-WpP-89-3 0.265 8.48 97.9 131.6 0.31 " " "
12-wp-89-1 0.258 8.48 98.8 130.0 0.85 " 0.0 Lower Cheslina "
12-WpP-89-2 0.266 8.30 99.1 133.2 0.69 " " "
12-wp-89-3 0.266 8.26 100 132.4 0.47 " " "
13-WP-89-1 0.260 7.76 100 120.0 275.0 0.1 168 Tanana River 09/27/89
13-Wp-89-2 0.263 7.7 98 119.6 212.5 0.1 " "

13-Wp-89-3 0.262 7.68 102 120.8 220.0 0.1 " "




9. Fire Management.

Wildfire Activities.

Wildfire management activities on the refuge continue to take
place within the scope of the Fortymile Interagency Fire
Management Plan. This is one of fourteen interagency plans
which cover all of the fire-prone acreage in Alaska. These
plans provide for a range of suppression responses to wildfires.
The plans specify which areas receive which type of response.

There are four designated response zones--critical, full,
modified and limited. Inhabited and developed areas are
designated as critical response zones and receive the highest
priority of protection from wildfires. Undeveloped privately
owned lands and areas with high resource values that require fire
protection are designated as full response zones and also receive
aggressive suppression action. Modified response zones serve as
buffers between full response and limited response zones. Fires
occurring in modified response zones may only receive low
intensity suppression action such as indirect attack. After a
designated date late in the fire season each year, modified
response zones normally convert to limited response. Remote
areas where values at risk do not justify the expense of
aggressive suppression or where fire has been identified as a
benefit by the land manager (such as wildlife habitat

enhancement or maintenance of a natural vegetation mosaic) are
designated as limited response zones. Fires in these 2zones may
only receive a monitoring response. A monitoring response is
appropriate only as long as the fire in question does not
threaten to encroach into higher priority areas or does not cause
major smoke problems. Monitoring is considered a suppression
response. Monitoring activities include detailed mapping of the
fire perimeter, mapping of fire fuels in the path of the fire,
measuring and describing current fire behavior, developing
predictions of fire behavior and fire spread based on observed
and predicted weather, identification of any resources which may
potentially be threatened by the fire, and providing
recommendations for future action. Approximately one half of the
refuge is designated as limited response. A map showing actual
designations is presented in Figure 2.
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Figure 2. Map showing suppression response zones, wildfires, and
prescribed burns discussed in this section.
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In Alaska, the Bureau of Land Management has been given authority
to provide suppression services for wildfires occurring on
Department of Interior lands per 910 DM Chapter 3. The Bureau of
Land Management, Alaska Fire Service basically serves as a fire
department for the Bureau of Land Management, Bureau of Indian
Affairs, Fish & Wildlife Service, and National Park Service.

Land managers retain the ultimate responsibility for all fire
management activities occurring on their respective lands. This
approach reduces duplication and redundancy of suppression
resources. The State of Alaska has entered into a cooperative
agreement with Bureau of Land Management to provide suppression
services for some federal lands in Alaska in exchange for Bureau
protection of some state lands. This aligns protection services
with locations of state and federal suppression resources such as
field stations and headquarters. Tetlin National wWildlife Refuge
is in one of the areas for which the State of Alaska provides
fire suppression services. This arrangement requires close
cooperation between the refuge, the State of Alaska and the
Alaska Fire Service. It works largely due to the successful
development of the Interagency Fire Management Plans, and
involvement by a Multi-Agency Command Group during critical
periods of the fire season.

Despite dry conditions through June, July and much of August,
only two wildfires occurred on the refuge during the 1989 fire
season. Lightning activity was minimal. Quite often, cumulus
clouds started building on the refuge then moved to the east into
Canada before they started producing lightning.

A lightning storm which passed over the refuge on July 10 did
start one fire just south of Stuver Creek in the remote south
central portion of the refuge. This fire was located well within
a limited suppression response zone. Dry fuels and windy
conditions resulted in the fire spreading to over 3000 acres in
the ensuing three days. By the end of July, the Stuver Creek
Fire had grown to 4100 acres. FMO Vanderlinden periodically
monitored and mapped this fire throughout the rest of the summer.
The fire continued to smolder until it was officially declared
out September 20, but did not undergo any additional increases in
acreage. The Stuver Creek Fire clearly underscored the positive
aspects of Interagency Fire Management Plans in effect in Alaska.
Monitoring costs of this fire totalled $3,500. A conservative
estimate of initial attack costs on this fire would have exceeded
that amount tenfold. In addition, the fire left many unburned
inclusions and burned with varying degrees of intensity in open
black spruce forests, providing an excellent opportunity for
wildlife habitat enhancement in an area that hadn't burned for
many years.
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Figure 3. Map showing the perimeter of the Stuver Creek Fire.
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Prescribed Fire Activities

Prescribed Burn Plans were prepared and approved for four
prescribed burns in 1989: the Mile 1243 Prescribed Burn, the
Tsolmund Lake Blackline Prescribed Burn, the Tahamund Waterfowl
Habitat Enhancement Prescribed Burn, and the Trail Lake
Prescribed Burn. The Trail Lake Prescribed Burn was the only one
accomplished.

The Mile 1243 Prescribed Burn Plan was carried over from 1988.
The objective of this 8 acre burn was to provide a roadside
interpretive opportunity for visitors to the refuge to better
understand the beneficial effects and uses of fire on the refuge.
This burn was not ignited because prescription criteria were not
met early in the year and personnel required to accomplish the
burn later in the year were not available.

The Tsolmund Lake Blackline Prescribed Burn is part of a project
that has been underway since 1986. The objective of this 1700
acre burn is to continue the firebreak blackline work
accomplished in 1986 and 1988 (1600 acres previously burned) to
reduce the likelihood of fire starts which occur in the southern
limited and modified suppression response areas of the refuge
from spreading into full and critical suppression response areas
in the northern portion of the refuge. This burn was not carried
out because the burn boss was occupied with other fire
activities.

The Tahamund Waterfowl Habitat Enhancement Prescribed Burn Plan
was prepared in 1989. The purpose of this burn was to provide
improvements to waterfowl habitat by removing dead graminoids in
dry lake beds and along lake margins to increase vegetative
production of new shoots utilized by waterfowl, recycle
nutrients, and open up areas on or adjacent to waterbodies where
dead graminoid vegetation is accumulating. This 600 acre burn
was not accomplished because fuel moisture prescription criteria
were not met.

The Trail Lake Prescribed Burn Plan was prepared in 1989. The
purpose of this 3,600 acre burn was to enhance wildlife habitat
and increase ecological diversity by allowing fire to set back
successional stages of black spruce, remove dead and decadent
vegetation, further develop the vegetation mosaic present, and
increase vegetative growth and diversity. Prescription criteria
were met on July 21, and Unit 1 of this burn was ignited on July
21. 150 acres were initially burned.
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A stunning view of the Trail Lake Prescribed
Burn on August 18 from Jatahmund Lake. This
was a textbook example on a very dry no-wind
day when the power of a fire overrode
environmental conditions resulting in
unpredictable and erratic fire behavior.
8-89, TNWR 89-20, LAV

An Escaped Fire Situation Analysis (EFSA) was prepared by the
Refuge Fire Management Officer. Since the fire was well within a
limited suppression response zone and posed no immediate threats
to any permitted cabins, inholdings or adjacent landowners, a
monitoring response was initiated as determined in the EFSA.
Some hotspot work was performed by Vanderlinden, Butteri and
Butteri to limit spread of the fire on one flank in late August.
No subsequent significant increases in acreage resulted. The
Trail Lake Fire was declared out on October 18 at 3400 acres
after a series of snowstorms squelched the few lingering smokes.
The total cost of this fire for ignition, monitoring and
suppression activities, was $5,600. While embarrassed by having
to declare a prescribed burn an escaped fire, FMO Vanderlinden
was nonetheless pleased with the results of the burn.
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FMO Vanderlinden contemplating his options on
the dock at Jatahmund Lake during the

evening of August 18, when the Trail Lake
Prescribed Burn exceeded it's prescription.
8-89, TNWR 89-21, WKB
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Figure 4. Map showing the final perimeter of

the Trail Lake Fire

and prescribed burn boundary that was compromised.
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Winter track counts were accomplished on burned and unburned
transects in three different vegetation types in early winter,
mid-winter and late winter. Results are presented in the tables
which follow. Each transect consists of ten 0.1 mile segments
totalling one mile. Burned and unburned transects for each
vegetation type intersect at the burn perlmeter and generally run
perpendicular to it.

Table 6. Early winter track counts from the Kennebec Fire Study
Furbearer transects in 1988-89.

11-21-88 12-5-88 12~-6-88
Species Black Spruce Mixed Forest Tundra
unburned burned unburned burned unburned burned
Wolf 0 0 0 0 1 0
Lynx 2 0 1 3 0 1
Fox 2 2 0 o 5 1
Wolverine 0 0 0 0 0 0
Marten 1 0 1 0 1 1
Otter 0 0 0 0 0 0
Mink 0 0 0 0 0 0
Short-tailed Weasel 11 5 1 2 2 2
Least Weasel 1 0 0 0 0 0
Snowshoe Hare 138 59 83 68 34 8
" (trails) (104) (34) (89) (129) (53) (16)
Red Squirrel 0 0 3 3 0 0
" (trails)  (5) (0) (3) (2) (0) (0)
Microtines, Shrews 8 9 5 4 8 70
" (trails)  (0) (0) (1) (0) (0) (0)
Grouse 5 28 0 1 10 2
n (trails)  (0) (0) (0) (0) (0) (0)
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Table 7. Mid-winter track counts from the Kennebec Fire Study
Furbearer transects in 1988-89.

2-15-89 2-16~89 2-17-89
Species Black Spruce Mixed Forest Tundra
unburned burned unburned burned unburned burned

Wolf 0 0 1 0 0 0
Lynx 0 0 6 14 0 0
Fox 0 0 0 2 3 4
Wolverine 0 0 0 0 0 0
Marten 0 0 0 1 0 0
Otter 0 0 0 0 0 0
Mink 0 0 ) 0 0 0
Short-tailed Weasel O 5 7 3 0 0
Least Weasel 0 0 0 0 0 0
Snowshoe Hare 67 5 209 163 25 4
" (trails) (16) (6) (92) (109) (22) (5)
Red Squirrel 17 0 22 19 0 0
WS (trails) () (0) (0) (3) (0) (0)
Microtines, Shrews 9 1 2 11 14 0
" (trails) (1) (0) (0) (0) (0) (0)
Grouse 0 0 0 0 8 22
" (trails)  (0) (0) (0) (0) (0) (2)
Table 8. Late winter track counts from the Kennebec Fire Study
Furbearer transects in 1988-89.
3-29-89 3-29-89 3-29-89
Species Black Spruce Mixed Forest Tundra

unburned burned unburned burned unburned burned

Wolf 0 0 0 0 0 1
Lynx 0 0 3 3 0 0
Fox 0 4 0 1 10 7
Wolverine 0 0 0 0 0 0
Marten 4 0 0 0 0 0
Otter o 0 0 0 0 o
Mink 0 0 0 0 0 0
Short-tailed Weasel 2 1 0] 2 0 0
Least Weasel 1 4 0 0 0 0
Snowshoe Hare 48 14 98 86 34 7

" (trails) (26) (5) (59) (36) (13) (1)
Red Squirrel 9 0 23 0 1 0

" (trails) (0) (0) (4) (2) (0) (0)
Microtines, Shrews 5 2 7 6 8 6

n (trails) (0) (0) (0) (1) (0) (0)
Grouse 0 0 0 1 5 12

" (trails) (0) (0) (0) (0) (0) (2)
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The aerial moose survey of the entire Kennebec Burn area,
normally completed in October, was not accomplished in 1989 due
to weather and aircraft scheduling problems. Past surveys from
1982-1988 indicate the area including the burn does not appear to
be significantly utilized by moose in October and November,
primarily because the area is isolated from traditional rutting
areas where bulls and cows are congregated at that time of the
year. In 1990, an aerial survey for moose in the Kennebec Burn
will be performed once a month from October through March to
determine when moose utilize the burn area most during the winter
period. Future survey timing will be adjusted based on that
finding.

Tsolmund Lake Burn Studies. The studies underway on the Tsolmund
Lake Burn are for the most part associated with monitoring
requirements to determine if burn objectives were met.
Vegetation composition data was collected from two transects
established before the 1988 ignition of the burn. Post-burn
data was collected in 1989 on these transects and will continue
in subsequent years. The acreage burned thusfar on the Tsolmund
Lake Burn has been of light to moderate intensity. Seeds and
root systems of many herbaceous plants and shrubs survived
intact, resulting in fairly rapid vegetative regeneration in the
burned areas.

Trail Iake Burn Studies. The studies underway on the Trail Lake
Burn are also associated with monitoring requirements to
determine if burn objectives were met. Vegetation composition
data were collected on three transects established before the
burn was initiated in 1989. The burn did not reach two of the
transects. Initial post-burn data was collected on the transect
that was burned. The burn intensity ranged from light to
moderate over most of the burn area to severe in some isolated
pockets.

A comparison of pre-fire and post-fire vegetation composition is

presented in Table 9 for transects on the Trail Lake Burn and
Tsolmund Lake burn. 3
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Biological Technicians Peter and Elisa
Butteri tallying post-fire vegetation
composition data on the Tsolmund Lake
Prescribed Fire Site. This unit was burned
in 1988. The low intensity of the burn .
readily killed black spruce but allowed for
rapid regeneration of sedge tussocks. Shrub
birch and willow are also coming back
quickly. 7-89, TNWR 89-23, LAV
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Table 9. Pre-fire and post-fire occurrence of plants on three
prescribed burn vegetation transects.

Black Open Low Open Mixed
Spruce Mixed Broadleaf/
Woodlandl Shrub Needleleaf
Tussock Forest3
Tundra?
PLANT SPECIES year sampled> 88 89 88 89 89 89
- + - + - +
Cyperaceae spp X X X
Equisetum arvense X X
Equisetum pratense X
Feathermosses (Hyvlocomium spp) X X X X X
Geocaulon lividum X X X
Goodvera repens X
Gramineae spp X X X X X X
Lichens (Cladonia spp) X X X
Mertensia paniculata X X
Pedicularis labradorica X
Potentilla fruticosa X X
Pyrola graniflora X
Pvrola secunda X X X
Alnus crispa X
Andromeda polifolia X
Arctostaphylos rubra X X X X
Arctostaphylos uva-ursi X X X X
Betula glandulosa X X
Betula nana X
Chamaedaphne calyculata X X
Empetrum nigrum X X X
Ledum decumbens X X X X
Ledum groenlandicum X X X X X X
Linnea borealis X X
Rosa acicularis X X X X
Rubus chamaemorus X X X X
Salix spp X X X X X X
Vaccinium oxycoccos X X
Vaccinium uliginosum X X X
Vaccinium vitus-idaea X X X X
Viburnum edule X
{
Betula paprifica X X X X
Picea glauca X
Picea mariana X X X

KEY (-) indicates pre-~fire occurrence

(+) indicates post-fire occurrence

"Occurrence" means new live growth present
lrsolmund Lake Prescribed Burn--transect burned in 1988
2Tsolmund Lake Prescribed Burn--transect burned in 1988
3Trail Lake Prescribed Burn--transect burned in 1989
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Willow shoots sprouted from roots that
survived in the Trail Lake Prescribed Burn
only six weeks after this particular area was
burned. 9-89, TNWR 89-25, LAV
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Unburned inclusions and ragged perimeters
commonly occurring on wildfires and
prescribed fires in Alaska promote habitat
diversity and enhance the "edge effect". S
9-89, TNWR 89-26, LAV
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G. WILDLIFE

1. Wildlife Diversity

More than 170 species of birds use the refuge (see enclosed bird
list) as well as 44 species of mammals, 15 species of fish, and
one species of amphibian (wood frog). No reptiles are found on
the refuge. The location of the refuge places it at the northern
range of a number of bird species not found in other areas of
Alaska. In addition the refuge is located in the main migration
path of birds entering and leaving from the interior part of the
state. In contrast, the extreme winter weather sends most birds
winging south leaving only about 25 resident avian species.

2. Endangered and Threatened Species

There is only one endangered species found on the refuge, the
American peregrine falcon (Falco peredgrinus anatum). While
peregrines are not known to nest on the refuge, they do feed on
the refuge during migration. A peregrine falcon was seen in the
Northway area on September 22 by Refuge Manager Breeser,
Assistant Manager Oliveira, and Biologist Doyle.

The two woodland bison that appeared along the Alaska highway
during the summer of 1988 continued to frequent the highway
between Tok and the Canada border. However, what was at first a
novelty became a nuisance when the 2 male bison began knocking
over buildings, killing dogs, and running cars off the road. Of
the various alternatives considered the most palatable seemed to
be for the Canadians to come up and take their bison back! So on
May 4, refuge staff, together with personnel from the Alaska
Departments of Fish & Game and Transportation, and the Yukon
Territory Department of Natural Resources, took part in the first
(and hopefully last) Tetlin Refuge buffalo roundup. The two wood
bison were darted, and after a considerable amount of tugging and
pulling, loaded into a waiting horse trailer, and taken back to
the area of their release in the Yukon Territory the following
day. There has been no sign of them returning, vyet.
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The great Alaskan bison roundup took place
when members of the Yukon Territory came up
May 4 to tranquilize and haul the bison back
to Canada. Here one of the tranquilized
bison is examined and the radio collar
replaced prior to loading in a horse trailer.
5/89, TNWR 89-27, WKB.
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This year was a transition year for the refuge waterfowl survey
work. A final report was received by Lyman McDonald, a
contracted biometrician from the University of Wyoming, reviewing
the current waterfowl production work on refuges across the state
and making recommendations for change to enhance these surveys.
His primary recommendations included an increase in sample size
and implementation of a randomized sample selection in order to
obtain a more precise estimate of waterfowl productivity on the
refuge.

A randomized sample of clusters of waterbodies was re-selected on
the refuge with about half requiring the use of a helicopter for
access. This type of random selection was considered unfeasible
for the 1989 field season as we did not have the money for a
helicopter. In addition all helicopters in the state were being
used for the Exxon Valdez oil spill. Therefore we were limited
to surveying areas accessible to a floatplane or boat.

An increase in sample size was made by selecting some clusters
that had been surveyed in 1987 as part of an effort to further
define waterfowl productivity strata on the refuge, and secondly
from randomly selected clusters that were floatplane or boat
accessible. Six additional clusters of waterbodies were chosen
to increase the sample of lakes in each strata to that
recommended in Lyman McDonald's report.

Several modifications were made to the existing survey in 1989.
Minor modifications were made to the existing 11 clusters,
excluding lakes that couldn't be walked around completely and
walking completely around all remaining survey lakes. The final
brood tally combines the July and August survey, eliminating
duplicate broods and broods that moved onto the cluster since the
first survey. While the elimination of duplicate broods was done
previously, the elimination of broods moving onto the surveyed
waterbodies significantly decreases the number of broods in the
final tally. An estimate of the total number of young produced
on the refuge is obtained using actual brood sizes and not by
multiplying the average size of a class III brood by the number
of breeding pairs estimated to have produced a brood as used
previously. Brood size of broody hens was not determined as it
had been previously from a table of standard sizes. Finally, for
population estimation purposes, areas of waterbodies were
estimated using the software ARC/INFO. A

In addition a decision was made to forgo the June breeding pair
survey in favor of a third brood survey occurring midway between
the normal early and late survey. The results of this third
survey would help determine if it is feasible to conduct one
survey to depict brood production accurately.
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The refuge staff conducted an on ground brood survey on 189
waterbodies in 17 clusters distributed across the refuge. This
years count was conducted from June 28 to August 11.

Ten clusters of lakes have been surveyed each year since 1983.
The trend in number of duck broods produced on these lakes is
given in Table 10. In 1989 the number of broods counted on these
10 clusters increased 70% from 1988 and 36% from the 6 year
average. Dabbler broods remained about the same as average but
increased 42% from 1988. Green-winged teal, northern shoveler and
American wigeon were down from the long term average. Divers
were up 87% from 1988 and up 67% from the 6 year average. All
diver/sea duck species, except bufflehead, were up from both 1988
and the 6 year average. Ring-necked ducks, surf scoters and
white-winged scoters showed especially high productivity in 1989.

Over 34,000 ducklings were estimated to have been produced on the
Tetlin NWR in 1989 (Table 11). This estimate is the highest on
record, up 79% from 1988 and 44% from the 6 year average. Divers
made up most of the increase. All diver/sea duck species were up
significantly from both 1988 and the long term average. Dabblers
did not fare so well. All dabblers except northern pintail were
down from 1988 and all were down from the long term average.

This trend is somewhat different from that on 10 clusters.

While 1989 had the lower coefficients of variation overall
compared to other years they weren't nearly as low as hoped
considering the number of lakes sampled increased by 75%. In
many cases lower coefficients of variation were achieved for
species on years with nearly half the survey intensity. Thus it
seems that the precision of the estimate is severely influenced
by the distribution of birds in a given year. Based on Lyman
McDonald's simulation of 1988 data, the coefficient of variation
of total dabbler broods for 17 clusters of 11 waterbodies should
be 23.3 in actuality it was 25.1. For divers the predicted
coefficient of variation was 21.8 and the actual 33.1.

A detailed report on the duck production work is available from
the refuge.

WB Doyle presented 2 papers on duck production work at the Alaska
Bird Conference and Workshop held March 20-22, 1989 ih Fairbanks
Alaska. The papers were entitled "The use of one versus two
brood surveys to estimate duck brood production in Alaska" and
"Logistical and statistical efficiency of brood production
surveys conducted by the U.S. Fish and Wildlife Service in
Alaska".
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Table 10: Number of broods tallied on 10 clusters, Tetlin NWR, Alaska, 1983-1989. Tallied broods
are the reconciled results of a July survey for dabblers and an August survey to
maximize for diver broods. Any broods that might be duplicate, or moved onto the
cluster after the first survey, are deleted. Broods on lakes not surveyed in 1989
were deleted from prior years.

Species 1983 1984 1985 1986 1987 1988 Average 1989 & change % change
1983~88 from ave from 1988
Green-winged teal 19 4 13 19 16 9 13.3 11 -17.5 22.2
Mallard 13 13 6 5 6 7 8.3 11 32.0 57.1
Northern pintail 5 2 1 10 5 1 4.0 5 25.0 400.0
Blue-winged teal 0 1 2 0 0 0 0.5 0 -100.0 0.0
Northern shoveler 0 3 0 2 2 0 1.2 1 -14.3 INF
American wigeon 10 17 4 19 9 9 11.3 9 -20.6 0.0
Total dabblers 47 40 26 55 38 26 38.7 37 -4.3 42.3
Canvasback 5 8 1 3 1 4 3.7 5 36.4 25.0
Ring-necked duck 11 3 10 2 4 2 5.3 17 218.8 750.0
Scaup spp. 25 17 28 15 10 20 19.2 30 56.5 50.0
Surf scoter 0 0 0 0 0 4 0.7 7 950.0 75.0
White-winged scoter 12 4 7 8 3 4 6.3 11 73.7 175.0
Scoter spp. 0 0 0 0 5 0 0.8 2 140.0 INF
Goldeneye spp. 4 2 3 1 5 4 3.2 4 26.3 0.0
Bufflehead 15 13 10 11 11 7 11.2 8 -28.4 14.3
Total divers 72 47 59 40 39 45 50.3 84 66.9 86.7
Total ducks 119 87 85 95 77 71 89.0 121 36.0 70.4




Tablel} Estimated number of ducklings produced, and coefficient of variation (CV), on the Tetlin NWR, 1983-1989. CcCalculations based on an unstratified
cluster sample. Brood counts based on an early count timed to maximize number of dabbler broods and a late survey timed to maximize number of diver
broods. Counts are reconciled to eliminate duplicate broods and broods moving onto sample waterbodies after the early survey.

Species 1983 1984 1985 1986 1987 1988 Average 1989 % change % change
1982-88 from ave from 1988
Green-winged teal 3147 (53.8) 2163 (49.5) 2675 (49.4) 3894 (48.7) 3928 (31.1) 2477 (38.3) 3047.3 2329 (30.2) -23.6 -6.0
Mallard 3186 (45.3) 2635 (50.0) 826 (54.0) 1377 42.7) 1486 (54.7) 1274 (52.8) 1797.3 1191 (54.1) -33.7 -6.5
Northern pintail 1377 (58.6) 118 (79.5) 197 (102.3) 3894 (46.2) 1168 (42.7) 672 (76.9) 1237.7 873 (46.5) -29.5 29.9
Blue-winged teal 747 (60.2) 0 0 248 (81.3) 0 165.8 0 ~-100.0 0.0
Northern shoveler 79 (102.3) 629 (64.0) 708 (102.3) 1219 (83.3) 1238 (88.4) 0 645.5 26 (100.5) -96.0 INF
American wigeon 2911 (52.1) 4523 (44.1) 1534 (75.1) 4641 (58.6) 2371 (49.4) 2937 (39.6) 3152.8 2144 (34.6) -32.0 -27.0
Total dabblers 10700 (44.6) 10815 (41.2) 5940 (54.8) 15025 (43.4) 10439 (44.9) 7360 (34.8) 10046.5 6563 (25.1) -34.7 -10.8
Canvasback 1259 (65.9) 2360 (84.5) 236 (88.8) 551 (56.9) 106 (101.7) 495 (101.7) 834.5 1641 (104.9) 96.6 231.5
Ring-necked duck 3658 (37.4) 1062 (79.7) 2675 (63.0) 433 (75.9) 1097 (59.5) 212 (88.7) 1522.8 5240 (26.5) 244.1  2371.7
Scaup spp. 8142 (51.7) 4483 (37.6) 10541 (67.5) 4720 (55.6) 4034 (37.6) 6511 (53.8) 6405.2 11725 (40.3) 83.1 80.1
Surf scoter 0 79 (102.3) 0 0 0 1026 (73.3) 184.2 1085 (56.7) 489.1 5.8
White-winged scoter 3147 (34.4) 708 (51.0) 1573 (60.8) 2989 (34.8) 495 (73.1) 1345 (57.1) 1709.5 3546 (76.1) 107.4 163.6
Scoter spp. 0 0 0 0 778 (103.5) 0 129.7 159 (99.5) INF
Goldeneye spp. 1141 (106.2) 669 (66.3) 393 (56.2) 197 (102.3) 1628 (32.0) 566 (60.4) 765.7 1905 (39.5) 148.8 236.6
Bufflehead 3579 (54.5) 2242 (80.9) 1298 (62.2) 2163 (63.7) 1628 (37.0) 1451 (43.4) 2060.2 2143 (32.3) 4.0 47.7
Ruddy duck 39 (102.3) 0 0 0 0 0 6.5 0 -100.0 0.0

Total diver/seaduck 20965 (42.3) 11603 (41.4) 16716 (58.0) 11053 (37.5) 9766 (25.3) 11606 (41.1) 13618.2 27444 (33.1) 101.5 136.5

Total ducklings 31665 (40.4) 22418 (39.1) 22656 (55.6) 26078 (38.8) 20205 (31.4) 18966 (35.1) 23664.7 34007 (29.4) 43.7 79.3







IablelZNmber of broods counted on Dathlalmund, Gasoline, Island, and 9ld Albert Lakes, from 1961 to 1989 Tetlin Corporation Land, Alaska.

Species 1961 1962 1963 1964 1965 1966 1967 1968 1969 1970 1971 1972 1973 1974 1975 1976 1977 1978 1979 1980 1981 1982 1983 1984 1985 1986 1987 1988 Average 1989 X change % change
(n=28) from ave from 1988
Green-winged teal 42 30 27 19 16 66 101 103 85 44 4 8 10 9 12 3 20 22 15 30 29 18 22.9 19 -17.0 5.6
Mallard 3% 14 23 2 3 9 13 13 10 12 2 3 1 1 2 4 2 3 2 5 4 4.1 6 47.4 50.0
Northern pintail 19 18 1 4 3 8 21 21 17 12 1 2 2 1 7 1N 1 4 4 3 4.8 4 -15.8 33.3
Northern shoveler 2 1 1 7 4 6 2 0 4 6 2 7 3 1 1.5 3 95.3 200.0
Gadwal l 0 2 0.1 -100.0  -100.0
American wigeon 7% 18 23 6 7 36 28 39 47 1N 7 3 6 6 2 14 19 6 12 4 9 10.2 11 8.1 22.2
Unidentified dabbler 2 0.1 -100.0 INF
Total dabblers 171 81 8+ 31 29 119 164 183 163 85 9 20 13 18 19 B 49 60 29 55 45 37 43.6 43 -1.3 16.2
Canvasback 1% 18 14 2 3 6 9 16 7 12 6 8 9 6 1 4 4 2 3 3 2 1 4.2 9 113.6 800.0
Lesser/greater scaup 14 2 N 2 10 16 11 44 2 1 4 1 4 3 1 5 4 6 6 4 5.1 10 95.8 150.0
white-uinged scoter 0 0 1 0.0 1 2700.0 0.0
Goldeneye spp. 2 0 2 0.1 4 2700.0 100.0
Bufflehead 6 7 13 9 1.3 12 860.0 33.3
Total divers/sea ducks 28 20 25 4 3 16 23 27 S 14 7 12 10 10 4 4 15 7 13 18 21 7 10.8 36 234.9 111.8
Unidentified duck 1 INF INF
Total ducks 199 101 109 35 32 135 187 210 214 99 16 32 23 28 23 12 64 67 42 T3 66 54 54.3 80 47.3 48.1
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Canada geese do not nest on the Tetlin Refuge in any substantial
numbers. Estimates of 30~50 nesting pairs have been made from
incidental observations. On July 9, Biologist Doyle observed a
group of 50 young with several adults along the Chisana River in
the Gardiner Creek flats. The refuge is an important migration
route for both Canada and greater white-fronted geese that
migrate to and from the state.

Trumpeter Swans

While the Upper Tanana Valley has long been recognized as an
important migration route for tundra and trumpeter swans, the
occurrence of breeding trumpeter swans is relatively new. The
first documented nesting occurred in 1982 when there were 3
broods. Since that time the total number of swans as well as
number of nests and cygnets has increased dramatically.

In 1989 a nest survey was conducted on June 22. Twenty-two
active swan territories were located containing 18 nests and 4
broods. Of the 18 nests located in June, 5 did not have broods
within 5 miles of the nest location during the late summer
survey. Assuming that these 5 nests or broods failed results in
72% nest success.

Productivity surveys were conducted from August 23 to September
1, 1989. Portions of 14 1:63:360 scale USGS Quadrangle Sheets
were surveyed. The 272 swans counted during the late summer
survey represents the highest number of swans yet recorded in the
upper Tanana Valley and a 28.9 percent increase from 1988 (Table
13 and Figure 6). All segments of the population increased
except the number of singles. Cygnets continue to make up the
highest proportion of the population followed by pairs without
cygnets. This is further indication of future growth of the
population.

Cygnets were captured and collared to help understand the
movements and establishment of swans into previously unoccupied
habitat as well as the migration and wintering movements of the
population. Rod King (Migratory Birds-Fairbanks) came out to the
refuge on September 2 to help us get started in this capture
effort. A total of 19 cygnets from 7 broods were captured and
collared in 1989. Locations and collar numbers are shown in
Figure 7. Entire broods were collared except for the brood which
contained 23AK and 25AK. In this case two other cygnets were
present but escaped capture.
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Table 13:Number of trumpeter swans recorded during a late summer census of the Upper Tanana Valley,

Alaska, 1982,

1985-1989.

% change % change
Group 1982 1985 1986 1987 1988 1989 from 1988 from 1982
Pairs without cygnets 24 26 36 66 52 74 42.3 208.3
Pairs with cygnets 6 26 22 24 38 48 26.3 700.0
Flocked birds 11 34 29 35 28 45 60.7 309.1
Single birds 3 11 9 7 17 15 -11.8 400.0
Cygnets 12 49 44 44 76 90 18.4 650.0
Total swans 56 146 140 176 211 272 28.9 385.7
Average brood size 4.0 3.8 4.0 3.7 4.0 3.7 -7.5 -7.5
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Figure 7:: Location of trumpeter swan
cygnets collared in 1989.







An assessment of trumpeter swan brood survival was obtained by
comparing broods seen during early and late summer surveys, and
by conducting opportunistic flights over broods during other
activities, primarily swan capture. Between the early and late
summer surveys there were at least two cases of brood mortality.
One brood that had four young on 22 June had two on 23 August and
another that had three in 26 July had one on 30 August. Nineteen
broods were rechecked for up to four weeks after the late summer
survey. There was no loss of young from the 71 cygnets that were
checked.

A collared swan seen south of Tetlin Junction was identified as
34EA, a male captured north of Tok on 29 August, 1983 as a
flightless juvenile. Observations of a collared swan attempting
to nest have been made on this lake the past two years. This was
the first successful nesting attempt; raising two cygnets, both
of which were collared in 1989.

The first flight capable cygnets were observed on 18 September.
However two broods missing when checked on 13 September are
believed to have been flight capable and departed before that
date.

A detailed report on the trumpeter swan inventory work is
available from the refuge.

In addition to our resident trumpeter swans a substantial number
of interior trumpeters and coastal and interior nesting tundra
swans pass through the refuge to and from their wintering
grounds.

4. Marsh and Waterbirds

There are nine species of marsh and water birds that occur on the
refuge (see enclosed bird list). Horned grebe and pacific loon
are the most common breeders followed by red-necked grebe.

A small number of sandhill cranes nest on the muskeg flats
between Northway and the Big John Lake area. However, during
fall migration, up to one half of the entire world population of
lesser sandhill cranes (some 200,000 birds) pass through the
area.

Several American coots with young were seen on the adjacent
Tetlin Reservation on July 17. A sora rail was heard on the
refuge by Biologist Doyle on July 19. The Upper Tanana Valley is
one of the few places in the state where these species can be
found.
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Table 14. Osprey productivity for the Tetlin Native Corporation
and the Tetlin NWR, 1983-1989 (from Hughes 1984, 1985, 1986,
1987, 1988, 1989).

Occupied Nests Young Young
Year Nests w/ Young Produced Fledged Productivity1
1983 7 4 9 9 1.29
1984 17 8 15 13 .76
1985 19 8 15 11 .58
1986 25 15 34 32 1.28
1987 26 13 25 23 .88
1988 23 15 - 31 1.44
1989 24 14 - 25 1.04

L Young fledged per active nest.

Biologist Doyle and Park Ranger Perham assisted Alaska Department
of Fish and Game Biologists John Wright and Jeff Hughes in
banding osprey and bald eagles on Tetlin Native Corporation land
and adjacent refuge lands on July 31 and August 1. Twenty young
osprey were banded and 4 addled eggs retrieved.

Over the past 6 years 104 young osprey have been banded in this
area. There have been 2 recoveries, both from dead birds found
the same year they were banded. In 1983 a bird was found near
Roseville, California and in 1986 a bird was found on the
southwest coast of Mexico less than 2 months after it was banded.

An additional 2 bald eagle young from the area were banded by the
Alaska Department of Fish and Game in 1989.

Fire Management Officer Vanderlinden spotted a Bald Eagle in Tok
on January 23 flying east in -35 degree weather. A small number
of bald eagles winter near Delta.

The refuge hosts six species of owls, the most common of which
are the great horned, boreal and northern hawk-owl. Great horned
owls are seen and heard occasionally throughout the area during
the year. A boreal owl was heard calling along Wellesley Creek
on March 30, at Moon Lake on April 7, and one was seen near Deep
Lake in July. Northern Hawk owls were seen near the mouth of
Scottie creek on March 30 and at milepost 1247 on the Alaska
Highway September 22. Two great grey owls were seen September

27 at milepost 1329 on the Alaska Highway.
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Table 15t Arrival dates of selected migratory birds in the Upper Tanana
Valley, 1982-1989.

Species 1982 1983 1984 1985 1986 1987 1988 1989 Average
Snow bunting 3/10 3/26 3/13 3/16 3/13 3/7 3/4 3/19 3/14
Bald eagle 4/9 4/7 3/29 3/16 2/19 3/24 4/13 3/29 3/27
American tree sparrow 3/13 4/25 4/16 4/26 3/31 3/17 - 4/28 4/9
Northern harrier - 4/18 4/6 4/12 3/27 3/31 4/13 4/15 4/9
Red-tailed hawk - 4/24 4/27 4/4 4/10 3/24 - 4/3 4/10
Canada goose - 4/10 4/13 4/14 4/15 4/13 - 4/15 4/14
Dark-eyed junco - 4/25 4/18 4/23 4/20 3/28 4/20 4/23 4/18
Lapland longspur - - 4/30 4/4 4/21 4/20 4/30 4/15 4/20
American robin 5/4 4/25 4/20 4/21 4/16 4/28 4/20 4/24 4/24
Sandhill crane 4/30 4/23 4/26 4/27 4/26 4/28 - 4/29 4/27
Yellow-rumped warbler 5/6 4/26 4/27 5/1 5/3 5/1 5/4 4/27 5/1
Ruby-crowned kinglet - - 4/28 5/4 5/3 4/27 5/4 4/28 5/1
Common snipe 5/3 - 4/20 5/2 5/7 5/8 5/2° 5/6 5/3

Violet-green swallow 5/2 4/24 5/5 5/7 5/8 5/3 5/4 4/28 5/3
Swainson’s thrush - - 5/15 5/20 5/15 5/20 - 5/15 5/17




8. Game Mammals
Wolves

A wolf survey was conducted February 19 to the 24 in cooperation
with the Yukon territory and Alaska Department of Fish and Game.
The survey was conducted approximately 15 miles on either side of
the Alaska/Canada border from the crest of the Nutzotin Mountains
north to the Ladue River. Survey conditions were poor. It had
been some time since the last snow, and caribou had used the area
heavily. Although few wolves were seen, minimum estimates of the
size of wolf packs were obtained for an area of which little is
known.

Several radio equipped wolves were followed through the year.
The alpha female of the lick Creek pack remained within her
traditional territory. 1In the first half of the year there were
two members in this pack. During the summer, up to four animals
were seen and the presence of puppies was suspected but not
confirmed. From October through December three wolves were seen
in the Lick Creek pack.

The beta female from the Lick Creek pack moved into the Bear
Creek pack territory in 1988. Four wolves were seen in this pack
the first two months of 1989, 1 - 2 wolves were seen during
February through October and four wolves, of which two were
puppies, were seen the remainder of the 1989.

A two year old male from the Lick Creek pack was seen alone near
the headwaters of the Nabesna River on April 26.

A two year old male from the Lick Creek pack which had joined
another pack near the headwaters of the Copper River, was killed
by a trapper near Copper Lake on February 22 and the radio
collar returned.

Two other radio collared wolves from the Lick Creek pack (780 and
1340) left the country during the summer of 1988 and have not
been heard from since.

Other information about the distribution and abundance of wolves
on the refuge consists of miscellaneous observations. The
current status of wolves on and adjacent to the refuge is shown
in Table 16 and Figure 8.
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Table 16: Estimated pack sizes of wolves on and near the Tetlin National Wildlife Refuge,

1985-1989. Counts based on radio collared packs (*), miscellaneous observations

and track counts ().

1985 1986 1987 1989
Pack name Fall Spring Fall Spring Count Date Coloration
Cheslina River 14 9 15 15% 13 2/89 Gray
Lick Creek 7 5 9 9% 3% 12/21/89 Gray
Central 6 6 6 6% 3 3/1/89 Gray
Black - - 6 2% (2) 2/21/89 Black
Big John 2 2 6 6 (6-7) 12/89 ?
Big John II - - (2) - -
Scottie Creek (5) (5) - - (2) 3/89 Gray/black
Tetlin River 16 13 16 7* 5-6 1989 Gray/black
Carden Lake 5 (5) (3) - 4 11/2/89 Gray
Wellesley Mtn (7) (7) (12) (12) 2 2/21/89 Gray
Upper Nabesna - (17) - - 17 12/11/89 Black/Gray
Bear Creek - - - - 4% 12/20/89 Gray/black
Clearwater 6 6 6 4 (4-6) 11/2/89 Gray
Total (minimum) 68 75 69 61 65-69










Moose

The refuge provides substantial summer and late winter moose
habitat. The higher elevations above 3,000 feet also serve as
rutting and early winter habitat. The exchange of animals
between the refuge and other areas in Game Management Unit (GMU)
12 is known, but not in any detail.

Trend counts are conducted annually during two times of the year.
Moose are recorded during the trumpeter swan survey which is
conducted in late August and provides a measure of moose before
they move into the rutting area. Late fall/early winter counts
are conducted in subalpine areas of the Kalukna, Cheslina and
front range of the Nutzotin Mountains. These areas provide the
highest concentration of moose in the basin during the post
rutting period.

The fall survey was flown 2-3 November, 1989. Four hundred
ninety-five moose were recorded during the fall survey
representing the highest number yet recorded (Table 17, Figure
9). Calves per 100 cows was 39.7, second only to the 1988 ratio.
Yearling bulls per 100 cows was 22.4 also second only to the 1988
ratio. Bulls per 100 cows was 90.2.

Signifisant increases in the calf ratio have occurred in 1987 and
1988 (X“=6.48 and 5.06 respectively). Yearling bull ratios
increased significantly from 1987 to 1988 following the calf
increase from the year before. Bull ratios have been relatively
constant efcept for a significant increase in the bulls from 1987
to 1988 (X“=6.61).

The question was asked whether the survey conducted in late
summer could be used as a predictor of the fall survey.
Regression was run using late summer ratios as a predictor for
the ratios for all fall survey units combined and the
Cheslina/Kalukna units alone. The best r square value obtained
was .19. Late summer surveys are not good predictors of late
fall/early winter surveys. Because of the migratory nature of
moose in the Tetlin Northway flats, we are essentially sampling
two different populations in the summer and winter.

Calf ratios and indicators of yearling recruitment are
encouraging indicators of future growth of the moose population
on and near the Tetlin refuge. The presence of caribou in the
area as well as a reduction in wolf numbers has no doubt served
to reduce wolf predation on moose. The high ratio of bulls to
cows indicates that the bulls are in no danger of being over
hunted. This is not surprising considering the large expanse of
inaccessible moose range.

A detailed report on the moose inventory work is available from
the refuge.
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Tablel 72 Moose counts in trend areas on and adjacent to the Tetlin NWR, Alaska.

1981-1988 % change % change
Parameter 1981 1982 1983 1984 1985 1986 1987 1988 Average 1989 from 1988 from average
Total Moose 122 147 180 305 171 179 425 459 248.5 495 7.8 99.2
Cows 57 84 92 149 86 95 211 182 119.5 214 17.6 79.1
Adult Bulls 40 35 60 91 55 57 125 147 76.3 145 -1.4 90.2
Yearling Bulls 9 17 8 15 12 17 35 54 20.9 48 -11.1 129.9
Calves 16 1 20 50 18 10 55 75 31.9 85 13.3 166.7
Calves:100 cows 28.1 13.1 21.7 33.6 20.9 10.5 26.1 41.2 24.4 39.7 ~3.6 62.8
Y Bulls:100 cows 15.8 20.2 8.7 10.1 14.0 17.9 16.6 29.7 16.6 22.4 -24.4 35.0
Bulls:100 cows 86.0 61.9 73.9 71.1 77.9 77.9 75.8 110.4 79.4 90.2 -18.3 13.6
Survey date 19 Nov 18-200ct 18-23Nov 290ct-6Nov 310ct 24Nov-3Dec 3-25Nov 270ct-7Nov 2-3 Nov

Drainage surveyed N K,CHE K,CHE,N K,CHE,N K,CHE K,CHE,N K,CHE,N,CHI K,CHE,N,CHI K,CHE,N,CHI

Survey conditions Good V Good Fair Good V Good V Good Excellent Excellent Excellent

Drainage codes

K = Kalukna

CHE = cheslina

N = Nabesna to Chisana -
CH! = Chisana to border
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Six collared cows, tagged over four years ago, were tracked
periodically to assess production, and determine whether the
calving and rutting areas were the same as in previous years. In
early June there were five calves including two sets of twins,
the highest number of calves for our radioed sample of cows. All
five calves were alive at the end of the year. The timing and
movements of these cows have been essentially identical from year
to year.

An attempt was made to conduct a stratified moose survey of the
Tetlin/Northway flats in November, 1989. Considerable work was
spent setting up the survey by refuge staff and Dale Haggstom of
the Alaska Department of Fish and Game. The survey was finally
called off just before Thanksgiving because poor weather
conditions pushed the survey back so late that reliable
identification of bulls could not be obtained because of antler
drop. At least we'll be ready for next year.

The Chisana portion of the moose browse utilization survey was
accomplished on May 17-19. Snowshoe hare clippings were also
documented.

Caribou

Numbers of caribou utilizing the Tetlin NWR have increased
dramatically in the last two years. Portions of four different
herds winter on or near the refuge.

The 40-Mile herd is generally found north of the refuge during
the winter but some members range as far south as Midway Lake.
This herd has been expanding and currently numbers about 22,000.

The Chisana herd is a small herd numbering about 2000 spending
most of it's time in the upper Chisana River/White River
drainages. In February, 1989 and December, 1989 some animals
from this herd moved north into the Carden Lakes area, south of
the refuge. From February through April, one collared animal
spent time in upper Stuver Creek mixing with members of the
Mentasta and Nelchina herds.

The Mentasta herd summers in the Mentasta and Wrangell mountains
west of the refuge and generally moves onto the refuge in the
winter. Some animals summered in the Upper Cheslina in 1989.
This is a relatively small herd numbering about 2500.

Finally, the Nelchina herd has been expanding in numbers and
range. They currently number approximately 40,000.
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Although caribou are hard to find during the
summer they have become increasingly abundant
on the refuge during the winter. Members
from both the Mentasta and Nelchina herds
have frequented the refuge during recent
winters. 2/89, TNWR 89-36, WKB.

Figure 10 shows the distribution of caribou from the Mentasta and
Nelchina caribou during 1989. The February 1989 distribution was
also the maximum extent of caribou during the winter of 1988-89.
Most animals were concentrated south of the Black Hills and
gradually moved off the refuge between February and April.
Caribou from the Nelchina and Mentasta herds began moving back
onto the refuge the week of October 23. By October 27 several
hundred were on the refuge as far east as the Nabesna River but
south of the Cheslina River and by mid November an estimated
20,000 caribou extended across the entire refuge in small groups
of ten to twenty.
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Radio collared members of the Nelchina and Mentasta caribou herds
were located in cooperation with the Alaska Department of Fish
and Game. Several mortalities of radioed animals occurred on
and near the refuge. A Mentasta animal died west of Jatahmund
lake probably before February 10. The radio was not equipped
with a mortality switch and was not recognized as a mortality
until the herds left the refuge in the spring. Apparently the
animal died of natural causes because when the collar was
retrieved, the animal was completely intact. Another Mentasta
animal was on mortality mode February 19 near Stuver creek just
south of the refuge. The collar was retrieved on September 4
with the aid of a State of Alaska Forestry helicopter used for
fire reconnaissance. By the time the collar was retrieved there
was not enough left of the animal to determine the cause of
death. A Nelchina animal was on mortality mode in November and
the collar retrieved December 22. The collar was under two feet
of snow separate from the caribou so that the cause of death
could not be determined.

Being a biologist or a pilot isn't all
glamor. Here Pilot/Biotech Bill Bohman
expresses his opinion on the condition of
this caribou from the Mentasta herd which
apparently died from natural causes just west
of Jatahmund Lake. 6/89, TNWR 89-37, TJD.
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Grizzly Bear

The grizzly is one of the most important but least understood
members of the refuge ecosystem. Grizzlies occur throughout the
entire refuge, but are found in higher numbers in the foothills
and mountains. No bears were radio collared during the year.

Two of the transects for the annual bear population trend survey
were completed May 17-19 but poor tracking conditions negated the
validity of results.

Black Bear

No estimate of population composition or total numbers is
available for the refuge. Black bears exist in higher numbers in
the northwestern and central portions of the refuge than they do
in the foothill areas to the south.

Dall's Sheep

Sheep are found only in the extreme southwestern portion of the
refuge in the Mentasta Mountains. No surveys were conducted this
year but a mild winter should not have reduced the population
estimated at 125.

10. Other Resident Wildlife

Snowmachine track counts are conducted along a 40 mile transect
into Wellesley Lake. The transect is divided into 20 segments of
varying lengths. Transects have been difficult to complete
because of poor trail conditions. Four segments were completed
March 30, 1989 and 13 segments were done December 28, 1989.

Table 18 compares counts from 1989 to the same segments done the
winter of 1987-88.
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Table 18 : Track counts from the Wellesley Lake snowmachine
transect. In late winter segments 9-12 were
conducted both times. 1In early winter segments 1-
7 and 20 were conducted both times.

Species Late Winter Early Winter
3/30/89 2/10/88 12/28/89 12/30/87_
Wolf 0 2 2 0
Lynx 4 0 1 0]
Fox 29 10 37 29
Wolverine 0 0 0 0
Marten 8 0 6 21
Otter 3 10 2 6
Mink 5 1 3 51
Short-Tailed Weasel 36 0 71 118
Least Weasel 4 0 0 0
Snowshoe Hare Tracks 223 11 29 31
" (trails) (63) (46) (34) (60)
Red Squirrel tracks 12 0 3 3
" (trails) (7) (0) (0) (7)
Microtines and shrews 16 0 9 0
Grouse 28 0 14 8
Moose 10 10 0 14
Caribou : 0 0 lots 11
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Wolverine

At one time considered a common animal throughout the refuge, the
wolverine is now primarily found in the foothills and mountainous
areas where access is limited.

River Otter

Although not common, characteristic sign of this wetland
furbearer can be found throughout the refuge.

Beaver

Beaver can be found throughout the refuge with a large
concentration in the Scottie-Desper Creek area.

Muskrat

Muskrat populations remained at about the same level in 1989 as

in 1988, after a drastic decline from the winter of 1987-88.

11. Fishery Resources

Fish were sampled as part of the refuge placer mining contaminant
project. Table 19 shows the number of each species taken at each
location. Fish samples will be tested for a variety of heavy
metals.

A tagged burbot was caught at the mouth of the Kalutna River on
September 29. This fish was tagged by the Department of Fish
and Game on September 29, 1986 on the Tanana River, 24 miles
downstream.

A silver salmon was caught in a fish net at Northway in
September.
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Table 19: Fish captured on the Tetlin National Wildlife Refuge.

Placer mining study, 1989.

Location Dates Species Number Disposition
Moose Creek 9/14/89-9/15/89 Northern Pike 6 6 sacrificed for tissue
Alaska Whitefish 3 3 sacrificed for tissue
Burbot 1 1 net mortality
Gardner Creek 9/22/89 Arctic grayling 12 5 sacrificed for tissue
7 released
Longnose sucker 1 1 released
Desper Creek 9/22/89 Northern pike 15 5 sacrificed for tissue
10 released -
Scottie Creek 9/22/89 Alaska whitefish 25 5 sacrificed for tissue
10 net mortality
10 released
Arctic grayling 6 4 released
2 net mortality
Longnose sucker 3 3 released
Northern pike 2 2 released
Tanana River 9/29/89 Burbot 7 5 sacrificed for tisue

2 released
















TABLE 20. Summary of Public Use activities on the Tetlin NWR
in 1989
ACTIVITY # VISITS ACTIVITY HRS
Interpretation
Tetlin NWR Visitor center 18,374 9,187
Tok Headquarters 500 250
Wildlife Films - Tok APLIC 9,424 4,712
Ak Hwy Interpretive Stations 67,091 16,773
Tiaga Trail 400 400
(95,789) (31,322)
Environmental Education
Teachers 110 91
Students 1,244 3,667
(1,354) (3,758)
Non-consumptive Recreation
Wildland/Wildlife Observation 67,091 67,091
Photography 33,545 16,773
Picnicking 4,025 4,025
Canoeing, Rafting, Boating 100 800
Camping 7,843 94,116
(112,604) (182,805)
Consumptive Recreation
Hunting 1,500 9,000
Fishing 1,482 3,164
Trapping 108 648
Other Subsistence Activities 100 500
(3,190) (13,312)
TOTALS 212,937 231,197

*Cooperating Association Sales = $14,585

*Volunteer Hours = 2,540
*News Releases = 28
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Traffic along the Alaska Highway is always heavy in the summer
months, peaking in July. The number of travelers entering Alaska
via the Port of Alcan was up slightly from 1988 and the number
entering from Poker Creek (Top of the World Highway) was down
slightly from 1988. Most highway travelers pass along the
northern refuge boundary twice, on their way in and on their way
out of the state. Table 21 shows the visitation along the
highway for the past five years.

TABLE 21 Visitation along the Alaska Highway 1985-1989

Enter via Enter via
Year Poker Creek Port of Alcan Total
1985 20,105 128,182 148,287
1986 19,768 119,256 139,024
1987 24,332 96,606 120,938
1988 29,374 106,602 135,976
1989 25,050 109,132 134,182

Additions to the public use program in 1989 were; completion and
opening of the new visitor center, development of a four page
natural history newspaper the "Tetlin Passage", the recipient of
a national award, and receipt of a $5,000 development fund
proposal from the Alaska Natural History Association to develop a
book featuring the Tetlin National Wildlife Refuge, Wrangell St.
Elias National Park, Kluane National Park (Canada), and Kluane
Game Sanctuary (Canada).

2. Outdoor Classroom - Students

In 1988 the refuge began a series of summer Nature Day Camps for
area youth. These non-residential camps have proven to be very
popular and a highly successful way to carry out the refuge's
environmental education mandate. This year the camps were
conducted under the leadership of Refuge Information Technician
Hank Timm. In 1989, six different camps were conducted,
accounting for nearly 400 student days and 2052 activity hours
(Table 22).
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The refuge completed its third year of the four year chum salmon
planting project in the Tok River. This project is being carried
out by Tok school students in cooperation with the Alaska
Department of Fish and Game and refuge staff. By all
indications, the transplants look successful and the students may
begin to see early returning salmon in the fall of 1990. What an
outstanding educational experience this project has been for all
involved.

3. Outdoor Classrooms - Teachers

Outdoor Recreation Planner Westenburg, assisted by regional
Environmental Education Specialist Janet Ady presented three
sessions at the district wide teacher in-service in October.

*Alaskanized Resource Education: An introduction to Alaska
specific environmental education materials

*Awareness to Action: Using natural resource education
material to promote community and political action

*Junior Naturalists: An opportunity for individualized
instruction

Our most popular teacher project is our annual environmental
education resource packet which is prepared for all district
teachers each fall. This packet is a comprehensive list of all
the media resources, environmental education curriculum,
reference materials and hands-on materials such as furs and
skulls that are available in our library. This easy to produce
packet has resulted in a great deal of teacher participation.

4. Interpretive Foot Trails

The primary project of the YCC program this year was the
construction of Tiaga Trail, a 3/4 mile loop nature trail at
Deadman Lake campground. This project will be completed in 1990
and will serve as an outdoor classroom site as well. Planning
has begun to stabilize and sign two other trails (Hidden Lake
and Border Ridge) as hiking trails.
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Several major tour companies travel the Alaska
Highway utilizing refuge interpretive facilities.
7/89, TNWR 89-47, DLW

The refuge has developed a model interpretive highway tour route
along the highway. The route is bounded on each end by the
Tetlin National Wildlife Refuge Visitor Center near the
Alaska/Yukon border and the Alaska Public Lands Information
Center in Tok. Along the route, six roadside interpretive
exhibits have been installed at pullouts and several more are
planned for 1990. These pullouts are very popular rest stops and
the exhibits are a welcome attraction. The recently
reconstructed Alaska Highway provides many excellent scenic
vistas and occasional opportunities for wildlife observation.
The Tetlin Passage includes a milepost natural history guide for
highway travelers. An audio tour cassette tape is planned for
the tour route in the near future.
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The summer wildlife movie programs at the Tok Alaska Public Lands
Information Center were highly successful again this year.
Attendance was up from 1988 but still not as high as in 1987

when evening movies were offered. At a spring public meeting, the
Tok Chamber of Commerce reaffirmed its opposition to evening
showings, feeling the evening programs compete with private
businesses by taking away tourists and their dollars. Therefore,
our daytime schedule remained.

TABLE 24 Annual Attendance at FWS Wildlife Movie Programs -
Tok Alaska Public Lands Information Center

YEAR # SHOWS ATTENDANCE AVG., ATTEND ACTIVITY HRS

1987 324 10,682 33 5,341

1988 597 8,467 14 4,234

1989 634 9,424 15 4,712

TOTALS 1555 28,573 18 14,287

Six roadside interpretive pullout displays are currently in
place.

Milepost
Milepost
Milepost
Milepost
Milepost
Milepost

1227
1229
1243
1252
1269
1273

Corridors for Passage

The Greatland and its People
The Changing Landscape

Solar Basin

Highways of Water

Ponds are not Forever
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Roadside interpretive displays are a popular
attraction with Alaska Highway travellers.
8/88, TNWR 89-51, DLW.

7. Other Interpretive Programs

Refuge Remarks, a regular column in Tok's bi-weekly newspaper,
the Mukluk News, completed its third volume this year. These 24
news releases remain an effective means of relating refuge
happenings to the area public.

The Tetlin Passage, a four page natural history newspaper for the
refuge was completed and printed in May. This challenge grant
project was written by members of the Upper Tanana Natural
History Association, produced by the Alaska Natural History
Association, and printed with Fish & Wildlife Service challenge
grant funding. The Tetlin Passage received a first place award in
the 1989 National Association for Interpretation-Interpretive
Communication Awards competition. Yes, the Tetlin Refuge can
compete with the big kids, as Yellowstone National Park was
second and a Forest Service newspaper received third place in
this category. A 1990 insert is being prepared with Alaska
Natural History Association funding.
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At the annual meeting of the Alaska Natural History Association
in December, the refuge was awarded a $5,000 development fund
grant. This money which we hope will be matched with Fish &
Wildlife Service challenge grant money, is for the development of
a full color natural history book featuring four adjacent
conservation units in this area; Tetlin National Wildlife Refuge
and Wrangell St. Elias National Park in Alaska, and Kluane
National Park and Kluane Game Sanctuary in the Yukon Territory,
Canada.

8. Hunting

The entire refuge is open to hunting in accordance with state
regulations. Although hunting pressure is usually light, due
primarily to the lack of access to the refuge's interior, some
hunting does occur in the vicinity of the Alaska Highway,
Northway Village, and along navigable bodies of water.

Late in 1989 the Alaska Supreme Court ruled that the designation
of subsistence users by rural and non-rural criteria was
unconstitutional. Therefore, most winter subsistence seasons
were halted. Although this had little immediate impact on the
refuge, the long term implication is that if the state doesn't
find another means to regulate subsistence versus sport hunts,
the federal government will have to implement our own set of
regulations to provide subsistence opportunities.

The refuge currently has three special use permitees for hunting
guide and charter operations. Only one of these permittees
actively hunts the refuge. He reported a harvest of four Dall's
sheep and three moose in 25 days effort in the Cheslina and
Stuver Ridge areas. A statewide guide and charter policy is
being developed, and the refuge is currently under a moratorium
disallowing any additional permitees until the policy is
complete. Since the policy is not expected till late summer,
1990, our current permittee situation is expected to be
maintained through the coming year.

Most hunters visiting the refuge are in pursuit of waterfowl, and
their efforts are presently confined to Fish Lake, Desper -
Scottie Creek, Tenmile - Stuver Creek, and the Kalutna River
areas. Pressure is usually light, rarely exceeding 50 hunters
per day. On opening day, refuge law enforcement officers had to
work hard to find hunters on the Fish Lake complex. The absence
of the one usual guiding operation, owing to his arrest in 1988
and prison sentence in 1989 for waterfowl violations, greatly
reduced the airboat traffic.
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A move was initiated by some Northway residents to ban airboats
in the area. Our support was sought, but the land around
Northway is private, and the state has jurisdiction over
navigable waters. The issue has faded with the onset of winter
and discussions of a compromise are in the wind.

Sufficiently high water levels provided easy access to refuge
wetlands, but hunting pressure remained characteristically
light. Alaska's bag limits remain substantially more liberal
than those "outside" at eight ducks a day for this area. The most
common species in the bag were mallard, pintail, shoveler and
green-winged teal.

The "non enforcement" policy regarding spring subsistence harvest
of migratory waterfowl appears to have had little effect on
spring activity.

Big Game

Moose are the primary target of big game hunters on the refuge.
Most activity occurs along major lakes and rivers. Access is via
float planes, boats and on foot. Road hunting along the Alaska
Highway is very popular among the residents of Northway.

Although no precise means for documenting harvest exist, it is
felt that it has remained unchanged from recent years. The
area's reputation for low moose populations is a major factor in
the limited number of hunters.

The overabundance of caribou on the refuge again this winter
provided an alternative for subsistence meat diets. A late
season for caribou to the north of the Alaska Highway brought out
a few subsistence hunters. Most locals had already taken a
caribou along the Taylor Highway earlier in the fall. Alaska
Department of Fish & Game issued 152 special subsistence permits
to residents of Tetlin and Northway Villages for caribou. For
the most part, if you wanted a caribou, you had one.

The Tok area is well known for its Dall's sheep. The refuge
itself is of lesser acclaim, but non-permit areas such as the
refuge highlands are of increasing interest to hunters.

Both black and grizzly bear are hunted on the refuge, but they
are primarily taken incidental to other big game hunts.

9. Fishing

Subsistence fishing for whitefish and burbot continues by
villagers on Moose Creek, the Kalutna River, and the Chisana
River. Local sport fishermen utilize Jatahmund Lake, American
Wellesley Lake, and the Scottie-Desper Creek areas.
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Non-local sport fishing occurs primarily along the Alaska
Highway, with the majority of use coming from visitors who stop
at anything that looks like a stream crossing. Fish stocks,
primarily grayling, have been overharvested or depleted in
accessible areas. Fly-in sport fishing occurs on Jatahmund Lake,
American Wellesley Lake and Takomahto Lake. Fisherman usually
report that the scenic qualities and the wilderness experience
are more appreciated than the fishing success which is sometimes
as low as one or two fish per person per day. The stocked
rainbow trout fishery at Hidden Lake is receiving increased use,
both by locals in the winter months and non-locals in the summer.

10. Trapping

Subsistence trapping is carried out on refuge lands by local
residents only. Although a significant amount of trapping occurs
in areas within the boundaries of the refuge, much of it occurs
on private lands, and is centered around the village of Northway
and the lands to the northeast. Seven trappers make long line
snowmachine trips into the central portions of the refuge, and
two airplane trappers harvest fur animals in the more remote
southern sections.

Primary furbearers captured include muskrat, marten, red fox and
lynx. Prices started to level out and drop slightly on marten
and lynx, with $70 - $90 averages being paid on marten, with a
high of $140, while lynx were averaging $250 - $400 with a top
price of $800. Red fox, although being plentiful, experienced
sharp price drops, and were only bringing an average of $20.
Muskrat populations continue to fall, due mainly to freeze out.
Most muskrats are trapped in the spring at "push-ups" or feeder
houses. This normal process was hampered by the presence of a
large number of caribou in traditional trapping areas which
totally destroyed the push-ups. Apparently, caribou relish the
aquatic plants which muskrats push up on the ice because they
totally destroy or consume each feeder house present on a lake.

Beaver occur in moderate densities throughout the refuge, but
little trapping effort takes place for this species. Beaver are
generally trapped when they are prime in March or April which
makes it difficult because the ice is so thick. Current low pelt
prices discourage most trappers' from spending their time to
harvest this animal. What few beaver are taken are usually
trapped by natives who then tan them and sew the hides into
artifacts for sale.

Table 25 gives a refuge perspective on furbearer harvest.
Trapping is still looked upon as an integral part of life_tg the
Alaskan lifestyle, and is still an important economic activity
for many rural residents.
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Table 25. Furbearer Harvest and Population Characteristics on
Tetlin National Wildlife Refuge During the Winter of 1987-1988

ESTIMATED POPULATION AVERAGE MARKET
SPECIES HARVEST CHARACTERISTIC VAILUE
beaver 20 increasing $ 600
muskrat 1000 stable 2,000
marten 350 stable 26,000
mink 15 stable 450
fox 60 increasing 900
lynx 20 stable 5,000
wolf 4 stable 600
wolverine 2 decreasing 300
river otter 2 decreasing 150
TOTAL $36,000

11. Wildlife Observation

The Alaska Highway provides limited opportunities for wildlife
observation. Several locations along the highway are excellent
areas for viewing waterfowl. Increased visitation to the state,
coupled with the development of our interpretive facilities, has
certainly resulted in increased wildlife observation. It is
estimated that 25 percent of all Alaska Highway travelers
participate in wildlife/wildland photography, and that another 50
percent actively pursue wildlife/wildland observation. The
number of non-consumptive recreational users canoeing, rafting
and boating on the refuge is experiencing a modest increase.
These uses are estimated at 100 user days per year and 800
activity hours.

13. Camping

The refuge operates two campgrounds, Deadman Lake and Lakeview.
We assumed management of these two sites in 1988 from the Alaska
Division of Parks under a Memorandum of Understanding. The 55
year lease agreement for their management was finalized in late
1989. Now that the lease is in place, planned upgrades at both
sites can begin.
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15. O0ff-Road Vehicling

Although permitted on designated trails by virtue of the Alaska
National Interest Lands Conservation Act, the refuge is closed to
off-road vehicles. Limited off-road vehicling does occur,
however, during the hunting season along drainage bottoms. This
is allowed because the state has jurisdiction below mean high
water mark of all navigable waters. Little or no resultant
damage occurs from this limited use.

During the summer of 1989 we were asked to place a barrier and
post notices at the trailhead to Hidden Lake to curtail off-road
vehicles. The trail crosses private property and all terrain
vehicle activity had seriously damaged the trail. The barrier
was installed, and as a result several comments against this
enforcement of regulations were received, but primarily from
locals who had never even been down the trail. Negotiations with
the landowner for an access easement are currently under way.

The trail remains open to snowmachine use in winter months, as
well as foot traffic throughout the year.

17. Law _Enforcement

It was a quiet year for enforcement on the Tetlin. The absence of
one key charter operation in the Northway area made a huge
difference in waterfowl activity. Outdoor Recreation Planner
Westenburg received Law Enforcement authority this spring
bringing the number of refuge officers to three, as Refuge
Manager Breeser and Assistant Manager Oliveira enjoy the
pleasures of this duty. Breeser and Oliveira attended spring
refresher at Marana, Arizona, and all three officers qualified
(barely) in Fairbanks this fall.

Most enforcement activities are of a preventative nature through
information dissemination and high profile during the hunting
season. As in past years, waterfowl hunting parties in the more
heavily utilized areas were contacted, and given regulations and
time tables. Any regqgulation changes were also discussed. This
practice has been found to be extremely useful in gaining
compliance. For the fourth year in a row, shooting started an
stopped at legal hours which is quite an accomplishment compared
to historical hunting practices in the area. It did not matter
that opening day had fog so thick you couldn't see the end of
your shotgun.
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As law enforcement officers, we are still dealing with a spring
subsistence waterfowl season that is technically illegal by law,
but is allowed under regional policy. Although a status quo
seems to be being maintained, someone will undoubtedly test us on
this one. The current situation creates a no win scenario for us
as professional managers, and generally pits natives against non-
natives. Given the current status of waterfowl populations, the
continued practice of allowing a spring hunt is extremely hard to
justify biologically, even if it is based on cultural and
traditional values.

18. Cooperating Associations

The Alaska Natural History Association Sales Outlet completed its
fifth year of operation at the refuge. The opening of the new
visitor center took the Tetlin outlet to a new level of operation
this year. Sales increased almost 700%, from just over $2,000 in
1988 to $14,585 this year. With the opening of the visitor
center, most inventory was moved from our headquarters in Tok to
the center. Limited items were kept at the office to meet the
demand there. During the winter months when the visitor center
is closed, the office outlet remains open.

The major challenge this year was keeping inventory on the
shelves. A few weeks after opening the new center in June, the
inventory was completely sold out! Some quick stock transfers
from the Tok Alaska Public Lands Information Center and some
reorders Kkept us open with limited stock throughout the summer.

Sales volume is expected to increase sharply again next year.
Factors influencing this will be having adequate stock on hand,
operating a full season at the visitor center, and increased use
of the center by tour bus traffic.

1988 sales revenues were used to produce the Tetlin Passage, a
four page natural history newspaper. A total of 80,000 copies
were printed and 30,000 distributed in 1989. At the annual
Alaska Natural History Association board meeting, the Tetlin
Refuge was awarded a $5,000 development fund grant to begin work
on a natural history book for this area. Sales for the period
from 1985 to 1989 are shown in Table 26.
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I. EQUIPMENT AND FACIIITIES

1. New Construction

The Tetlin Visitor Center was built in 1988 and accepted in
December of that year by the Division of Engineering. However,
minor corrective measures were needed including the replacing of
the sod roof, re-installing the carpeting, touch up painting, and
a general cleaning - both inside and outside. 1In addition,
negotiations between the Regional Office and the contractor
resulted in the refuge paying an additional $5,000 and the
Regional Office $10,000 so the contractor could bring the parking
lot down to grade, and gravel the area. The contractors work was
completed in May, 1989.

The exhibits for the center arrived in bits and pieces from the
contractor, Wilderness Graphics. This was due to the lateness of
the package being awarded. The displays were installed as they
arrived, and the refuge staff worked several long evenings and
weekends to set the displays in place prior to the June 12
opening of the center.

The visitor center's water system was a source of headaches
throughout the year. Originally drilled in 1988, the well was
capped for the winter. The driller returned in the Spring, and
attempted to "develop" the well. After one day of moderate flow,
the well went dry. It is assumed that a fissure opened during
the development process allowing the water to escape.

The driller returned and brought the well down another 200 feet
before hitting a vein of sufficient water. The well developed
and the center had water which was welcome after three weeks of
watering the sod roofs of the center and cache by hand.
Unfortunately the water contains a high amount of suspended
solids which render it unsuitable for drinking. Plans are
underway to develop a filtration system that is both functional
and cost effective to correct this situation.

2. Rehabilitation

New furniture and room partitions for the Northway bunkhouse made
the building "more liveable" for the four summer residents in
1989. The final touches, floor insulation and a building skirt,
will be installed in early 1990.

The warehouse, located adjacent to the bunkhouse in Northway,
received insulation and new metal siding. The combined efforts
of Fire Management Officer Vanderlinden and Biological
Technicians Elisa and Peter Butteri saved the refuge from paying
a contractor to complete the job. A final outside door will be
installed in June.
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4. Equipment Utilization and Replacement

The refuge received a new Ford Aerostar Van in June. The vehicle
was sorely needed because staff and program increases had left us
without sufficient transportation for everyone. We have
requested an additional vehicle for the upcoming field season.

In December, the refuge's copy machine was replaced. The Canon
PC 24 had served the refuge faithfully, but it could not keep up
with the increasing volume of paper that the staff generates.
It's replacement, a Xerox Model 5028, has document feed, a
sorter, and other features not available on the Canon.

Additional equipment received during 1989 included a Fax machine,
part of a region wide order, a .375 H&H rifle for use as bear
protection when working in the field, and a 16mm movie projector
for use at the visitor center.

5. Communications Systems

Two King/Bendix radios were received and installed in refuge
vehicles.

6. Computer Systems

No new computers were received in 1989. However, a Logical
Connection which ties the three refuge computers to the station's
laser jet printer was purchased and installed.

8. Other

To guard against a possible freeze-up in the refuge residences,
four electric generators were purchased. A local electrician was
hired to install outlets in each garage which were connected to
the electrical circuits for the furnace, kitchen outlets and a
light bank in the living room area. This will allow us to have
electricity supplied to vital areas in each household, and will
save the refuge from having to replace cracked pipes in the event
of a power outage during the long winter season. Work on this
project is scheduled to be complete in January, 1990.
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J. OTHER ITEMS

1. Cooperative Programs

The Tetlin Alaska Natural History Association Outlet completed
its fifth year of operation at the Tok headquarters building.

In June, a second outlet was opened at the Tetlin Visitor Center.
The public's response to the outlet was nothing short of
phenomenal, with gross sales jumping from $2,240 in FY88 to
$14,585 in FY89.

The cooperation with the National Park Service in the Wrangell-
St. Elias National Park/Preserve continued in 1989. 1In the
agreement, the refuge and park staff exchange data and use of
facilities, and meet at least once per year to discuss mutual
problems such as permitting, cabins and off road vehicle
violations.

In January, the refuge signed an agreement with the Tetlin Native
Corporation to allow Fish and Wildlife Service entry onto
corporation lands for the purpose of conducting wildlife surveys.

A cooperative agreement between the refuge and the State of
Alaska, Department of Fish & Game (ADF&G) was signed in December
to allow for the transfer of funds for helicopter rental.
Currently, there are no Office of Aircraft Services (0OAS)
approved helicopters in the Tok area. The agreement allows us to
accomplish work in remote areas utilizing personnel from ADF&G
and a local helicopter.

2. Other Economic Uses

Six Special Use Permits were issued for nine cabins on the
refuge. These cabins are maintained for subsistence hunting and
trapping, and in one case for a guiding business. An additional
permit was issued for the erection of a subsistence tent frame.
Two permits were issued for guiding purposes, and one was issued
for an air taxi operation on refuge lands.

An access permit was written to allow a rural business to lay
plastic pipe over refuge land to draw water from a nearby lake.
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4. Credits

This report is the product of a total team effort.
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K. FEEDBACK
Compatibility: Do We Know What It Means

Too often we work with terms that don't have a black and white
definition. Terms like subsistence, navigability, traditional
uses, and compatibility are every day phrases that are commonly
used by us and the general public in Alaska. When we combine
these terms with descriptive words like significant, sufficient,
reasonable, detrimental, materially and adversely, we are really
getting into a grey zone. Certainly there is a good argument
that can be made that terminology like this can work to our
benefit because it gives us plenty of latitude in making
decisions. However, on the reverse side of the coin, it also
gives other interests an arguable point.

Webster's Dictionary defines compatible as - capable of living in
harmonious, agreeable, or friendly association with another or
others. The Refuge Manual (5RM 20.6) defines a use to be
compatible if it will not materially interfere with or detract
from the purposes for which a refuge was established. Are these
two definitions the same? Yes - No - Maybe?

I believe we all realize that a compatibility test applied for a
certain use in one area would probably get a different result if
it were applied to the same use in another area. This is the way
it should be, but it certainly doesn't clear up what is
compatible. Does the public understand how a use can be allowed
on one refuge and not allowed in another? Sometimes.

It is obvious that refuge managers disagree with what
compatibility really means. In quoting from a 1988 Wilderness
Society survey, when managers were asked to select one or two
phrases that best define compatibility, 64% of the refuge
managers questioned selected "does not adversely affect the
refuge fish, wildlife, or habitats", and 32% selected
"contributes to achieving refuge purposes". The phrase that
probably best described compatibility, "is not detrimental to
achieving refuge purposes", was selected by 50% of the refuge
managers questioned.
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I am not trying to be facetious about this, nor do I have a
better alternative to handling uses that are occurring or may
occur. All I am trying to point out is the problem that managers
(this manager anyway) face in making decisions in dealing with
terms that are open ended. I am confident that the great
majority of all decisions at the field level protect wildlife and
habitat as first priority. Our Service Mission Statement may
give us the clearest direction - "To provide, manage, and
safeguard lands and waters to meet people's needs...associated
with wildlife... and (these) lands are protected, enhanced and
made available to the public for observation and limited use.
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