
KENAI NATIONAL MOOSE RANGE 

NARRATIVE REPORT 

1 9 6 9 



. ) 

) 

... 

I' ) 

W,ildllfe Servi~ 

0 0. 

-REFUGE NARR.-tl'IVE RE.POffi' 

1 9 6 9 

· KENAI NATIONAL· MOOSE RANGE 

& .. 
TUXEDNI NATION4L WILDLIFE ~UGE* 

.~ohn B~ ·Hakala 

.Robert· !'--· Richey 

Robert K. Seemel 

· .John ·E. Kurtz 

Cherie E, Stroud 

John Kodysz 

,.~lpp M..- Mumm. 

. . 

Refuge Manager 

Assistant. Refuge Manager 
(Enforc~merit) 

Assfstant Re:fuge Manager 
(r.J;imber & Range) 

Af!sist.aat Refuge Manager 
(Recreation) 

Administrative Clerk 

Maintenanceman 
• To July 26,1969 

Maintenanceman 
From October 5, 1969 

u.s~. DEPARTMENT 9f the INTERIOR 
Bureau of ·Sport Fisherj_es and Wildlife 

u .. s .. Ri.sh and .Wlldli:f'e S.e:&.v:ice 
· Kenai, Ala·.ska. · 99611 

* . no report 

{ 

503 



) 
TABLE OF CONTENTS 

Page No. 

I. GENERAL 

A. Weather Conditions 1 
B. Habitat Conditions 2 

1. Water · 2 
2. Food and Cover 2 

II. WILDLIFE 

A. Migrator;y Birds 3 
1. Waterfowl 3 
2. Trumpeter Swans 3 

Spring Breeding Population 3 
Nesting 4 
Nesting Period and Incubation 7 
Clutch Size 7 
Hatching Success 7 

) 
Survival and Mortality 7 
Banding and Marking 9 
Wintering Population 9 
West Side Cook Inlet Surveys 9 

3· Other Migratory Birds 9 
B. Upland Game Birds 9 

1. Spruce Grouse 9 
2. Ftarmigan 10 

c. Big Game 
MOOSE 10 
1. Productivity 10 

June Calving Inventories 10 
Productivity from November Composition Count 11 

2. Population Inventory 11 
3· Population Composition 11 

Spring 11 
Fall 15 

4. Movements 16 
5· Tagging Program 16 
6. Hunting Kill 16 

other 18 
DALL SHEEP 
1. Population Surveys 18 

Aerial Counts 18 
Ground Counts 20 

2. Hunting Kill 22 
Trophy Value 22 

J 



) 
MOUNTAIN GOAT 22 
BEAR 24 
1. ' Brown Bear 24 
2. Black Bear 24 
CARIBOU 24 

D. Fur Animalsi Predators 2 Rodents and 
other Mammal s 
1. Coyote 25 
2. Beaver 25 
3· Mink, otter, Wease~, Lynx 25 
4. Snowshoe Hare 25 
5· Wolves 25 
6. Wolverine . .26 

E. Hawks 1 Ea.g!es 1 Owls 1 Ravens and MaS!!ies 
1. Hawks 26 
2. Eagles 26 
3· Owls 26 
4. Ravens 26 
5· Magpies 26 

F. other Birds 26 
G. Fish 26 
H. ReJ2tiles 27 
I. Disease 27 

) III. REFUGE DEVELOPMENT 

A. Pb~sical DeveloE!ent 28 
B. Plant1eas 

1. Aquatics and Marsh Plants 29 
2. Trees and Shrubs 29 
3· upland Herbaceous Plants 29 
4. Cultivated Crops 29 

c. Collections and ReceiJ2tS 
1. Seed or other Propagules 29 
2. Specimens 29 

D. Control of Vesetation 
Browse Rehabilitation 30 

E. Planned Burni!!fi. '5:1 
F. Fires 30 

IV. RESOURCE MANAGJ!l.iENT 

A. Grazins 33 
B. Haying 33 
c. Fur Harvest 33 
D. Timber Removal 34 
E. Commercial Fishin~ 34 
F • . other Uses 34 
G. Oil Qeeration 

) 
Production 35 
Exploration 36 
Drilling 36 
Seismographic 37 



) v. FIELD INVESTIGATIONS 

A. Prosress ReE6rt on studies 
1. Moose Research Center 38 
2. Moose Populations study 38 
3· Slikok Area Browse Plots 38 
4. Dall Sheep studies 38 

IV. PUBLIC RELATIONS 

A. Recreational Use 4o 
B. Refuse Visitors 44 
c. Refuge ParticiEation 147 
D. Huntilli?j · 51 
E. Violations 52 
F. Safety 53 

VII. OTHER ITEMS 

.A. Items of Interest 55 
B. Credits 55 
c. Photographs 55 

) 



'• 

1 
TABLES 

Page No. 

Table 1. Trumpeter Swan Nest Location, Production 
and Survival, Kenai Peninsula 1969 5 

Table 2. Trumpeter Swan Pairs Nesting on the Kenai 
Peninsula 1957-1969 6 

Table 3· Clutch Size of 25 Trumpeter Swan Nests 
on the Kenai PeninsQla - 1969 8 

Table 4. Moose Calf Productivity in the Moose-Chicka-
loon River-Drainage As Determined From Aerial 
Surveys During the Last Two Weeks in June 
1960-1969 12 

Table 5· Composition of Moose Population - Kenai 
National Moose Range, November 1969 13 

Table 6. Composition of the Moose Population in the 
Moose and Chi'Clta~oon R1 ver Drainages May-

) Junel969 14 

Table 7· Distribution of Updated 1968 (1967) Moose 
Harvest - Game Management Unit 15 19 

Table 8. Composition of Dall Shee·p 1969 Ground 
Gounts - Kenai National Moose Range 21 \ 

I 
~"' 

Table 9· Reported Sheep Harvest - Kenai National 
Moose Ra~ge 23 

Table 10. Winter Browse Utilization 1968-69 39 

Table 11. Recreational Visits 43 



) 

) 

FIGURES 

Figure 1. Fire Map, 1969 

Figure 2. Recreational Visitors - Kenai National 
MOose Range, 1956-1969 

Figure 3· Average Number of Visitors Per Day 
Kenai National Moose Range 
1968-1969 

Page No. 

41 

42 



JBH:cs 

0070 

SIGNATURE PAGE 

Submitte~ ~: ~~ 
Jo n B. Hakala 
efuge Manager 

Date 

Approved By: 

Date 

David L. Spence 
A~sociate Supervisor 
Wildlife Refuges 

.~/l-_00 

lii~li~IDi~ljl~l~~I~~~ 
3 4982 00021345 3 

I 



3-175d 
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(ReT. ~arch 1953) 
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(Rev. March 1953) 
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(5) (6) ·(7) 
Total Dqa Use Peak Nuaber Total Production SUHMARI 

Swane 1.855 150 -o- Principal feeding areas Chickaloon Bay and Kenai 
--~----------~-------------

Geese 16.94o _..,:2::.~•.::2;.:,50=--- : __ -...;0;;...-___ _ River flats 

Ducks 3Q.870 2,150 -o- Principal nesting areas Chickaloon Bay flats, lakes 
------------------------------

Coote -o- -o- -o- and rivers. 

Reported l:Jr ____ J_o_ih_n __ B_. __ H_ak_a_l_a...:.,_R_e_fu_.g-.e __ Ma __ na....;;;g_er _______ _ 

INSTRUCTIONS (See Sees. 7531 through 7534, Wildlife Refuges Field Manual) 

(1) Species: In addition to the birds listed 'on fora, other species occurring an refuge during the 
reporting period should be added in appropriate spaces. Special attention should be given 
to those species of local and national significance. 

( 2) Weeks o! 
Reporting Period: Estimated average refuge populations. 

( 3) Estimated Waterfowl 
Dqs Uees Average weekly populations x number of days present !or each species. 

(4) Production: Estimated number of young produced based on observations and actual counts on representative 
breeding areas. Brood counts should be made on two or more areas aggregating 10% of the 
breeding habitat. Estimates having no basis in fact should be omitted. 

( 5) Total Days Use a A summary of data recorded under ( 3) • 

( 6) Peak N1:111bera Maximum number of waterfowl present on refuge during &ri3' census or reporting period, 

( 7) Total Production: A SUIIIlll&r.Y of data recorded 1mder ( 4) • 

Interior Duplicating Section, Washington, D. c. 
1953 
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( ~) ( 6) -----t7) 
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( 6) Peak Number: Maximum number of waterfowl present on refuge during any cenBus of reporting period. 
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A. Weather Condi tiona 

·. 

KENAI NATIONAL MOOSE RANGE 

Narrativ~ Report 

January - necember 1969 

I. GENERAL 

The ·weather on the Kenai for' the year ~an only be termed ,; dis
astrous". ' (See separate report under Part III,. F. Fires). 
Total precipitation was less than 12 inches for the .second 
year, artd the refuge area remains dry. The following table 
.summarizes the data recorded at the Kenai FAA station. 

TEMPERATURES PRECIPITATION* 

EX:'J.'mNES. 10-Yr. 10-Yr. 
Av. Av. This Av. Snow-

Max·. Min. ·Mean Mean Month Mean fall 

January 27 ~31 -J.2 19.8 • 55 1.23 5·3 
February 40 -32 13~1 24.3 1.23 1.08 15.0 
March 46 -14 25·5 22.8 ·31 ·97 2.9 
April 56 18 40.5 31.0 .07 .68 T 
May 82 29 54.5 42.9 .71 .66 0 
June 93 35" 47.2 49.5 .63 1.47 0 
July 72 35 56.7 53·3 1.65 2.45 0 
August 70 31: 53-1 53·2 .ro 2.63 0 
September 67 29 47.2 46.5 . 70 3.60 0 
October 61· 9 39·7 35·0 1.48 2.80 0 
November 44 -16 21.0 22.4 1.17 1.45 7·9 
December 45 - 7 29.8 . 9·5 2-33 1.01 1:.3.:.3. 

TOTALS 11.53 4'4.4 

* In inches 

The above statisti·cs show a tre·nd on the Kenai of a "drought" 
condition. The total rainfall and snowfall for the past 'five 
years is listed below for comparative purposes: 
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YEAR 

1969 
1968 
1967 
1966 
1965 
1964 

B. Habitat Conditions 

SNOWFALL 

44.4 
52.4 
59-6 
72.4 
6o.8 
84.0 

!l'O'lA1.. 
PRECIPITATION 

11.53 
11.02 
23.8 

. 18.94 
23.66 
22.05 

1. Water. Water levels in the lakes in the lowland have dropped 
considerably due to the lack of precipitation. Many of the 
smaller, shallow lakes plotted on U.S. Geological Survey maps 
have completely dried up or have been reduced in size ·to the 
extent that they are difficult to recognize by observers in 
aircraft. !tle water shortage is very apparent to numerous 
local heme owners who' s wells have gone dry. Nearly all 
temporary potholes remained dry during the spring breakup. 

. . 
Spring breakup came early with many of the lakes ice-free by 
May 1. Freeze-up was later this fall with many of the lakes 
still ice-free in late November. 

2. Food and Cover. The abundance and condition of food bas 
probably decreased as a result of the dryness.. The avail
ability of browse has remained good due to the shallow 
snow cover (4-6 inches in tbe .lowlands at the end of the 
year). The berry crop was below normal and spotty due to 
dryness. 

2 
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II. WILDLIFE 

A. Migratory Birds 

1. Waterfowl. A minimal spring waterfowl migration was the rule 
again this year most likely the result of a mild winter and · 
rapid opening of water areas to the north. Small groups of 
ducks were first observed March ·24 in the open water at Skilak 
outlet. The first calls of geese were heard April 3, and were 
later observed resting on the Kenai Flats April 12. On April 
22, more than 1500 snow geese briefly utilized this area 
before continuing northward. 

For the second season spring waterfowl concentrations were 
below normal. The Chickaloon Flats received·very limited use 
while the Kenai Flats, Moose and Kenai Rivers were the major 
waterfowl resting areas. 

Numerous refuge lakes and streams provided habitat for white
winged scooters, common and Barrow's goldeneye, green-winged 
teal and merganser families. 

Immediately following the opening of the bunting season, Sept
ember 1, large groups of ducks visited the refuge as they were 
disturbed by bunter's across Cook Inlet. These birds departed 
almost as qUickly as they arrived. 

The usual waterfowl migration south from mid-September to mid
October was again considerably lower in numbers than that of 
previous years. On October 19, large groups of geese passed 
over Kenai southbound. One observer - the following day 
counted 2300 Canada's, snows, and white-front's flying near 
his location during a five-hour period. During the third 
week of October a gathering of 12,000 geese were observed on 
the Cbic~aloon Flats. 

I 
An unusually late fall this year did not bring lake ice 
until October 23, and the continued mild weather prolonged 
completion of solidly frozen lakes until late November. 

Waterfowl· bunting was considered light. 

2. Trl.lnpeter Swans 

Spring Breeding Population. For the second year no known 
trumpeter swans remained on the Kenai this winter. Although 
some swans arrived during March they were first observed in 
numbers April 3· 

Swans usually arrive earlier dur ing spring than other species 
of waterfowl. The Mink Creek Lake pair, first nesters on the 
Kenai for the past several seasons were nesting May 6. A 

number of other swan pair were located at a former nest site 

3 



territory at this time. 

The Moose River, Kasilof River terminus, and S~ilak Lake 
outlets were again favorite gathering places for swans. 
Several swans and few ducks were seen .t.pril 3 on Moose 
River. In mid-April above the Sterling Highway bridge the 
ice remained heaV'J and broken partially due to the January 18 
Kenai River flood and resultant ice jams. Only two swan were 
seen on tt1e Moose "Siver, however, several swan pair were 
observed on the Upper Moose River, Skilak Lake outlet as well 
as Nest Lake. On April 22, thirty-three swans were seen rest
ing on the Kasilof Flats. By May 5, we observed eighty whis
tlers, ten trumpeter!" and a few juveniles on Moose River above 
the bridge. 

Several aerial nestir;g surveys during mid-May and the first 
two weeks in June located the majority of nesting swan pairs, 
their nest site and size of clutch. At the completion of 
these surveys thirty (30) nesting pair has been located. The 
largest clutch observed contl'\ined eight eggs at Tony's Lake. 
Later surveys located one additional swan family on the Upper 
Killey River. This family has been equally elusive during the 
early surveys of past years. 

Nesting. Thirty (30) active nest sites were located this summer 
although the Killey River site not found is most probably exist
ent (Table 1). This is an increase of one site over last year's 
nest count·and somewhat above average for the thirteen year 
counting period (Table 2). 

Only fifteen (15) nesting sites utilized during 1968 were 
again active this season. New nest sites were constructed at 
Hunter's, Mackey's, Gaga:ra, Mink Creek, Beaver, Tony's~ Moose 
Point, Angler, Diamond, Moose Pasture and Moosehorn Lakes. 
Some nests were located at lakes used by nesting pairs during 
the 1968 season, other lakes were utilized for the first time 
in several seasons. 

The Fox River pair returned to their old nest site near the 
river's west bank. A clutch of five eggs was observed during 
an early June survey, but on September 16, only one cygnet 
could be located with adults on the lake and a coyote sitting 
in the grass nearby. 

Various intrusions near last season's nest sites displaced 
some nesting pairs. .A new road at 'l'ony' s Lake, gas pipeline 
right-of-way at Moose Point, and fishermen at Nest Lake. 
Perhaps additional disturbances of some nature were the 
result of new nest sites at Beaver Lake, Angler Lake, Macl~ey' s 
Lake, Gagara Lake and the nest nest east of Moose River and 
Moosehorn Lake. 

4. 



TABLE 1. TRUMPETER SWAN NEST LOCATION, PRODOC'TION AND SURVIVAL 

KENAI PENINSULA - 1969 

HATCHING SUCCESS SURVIVAL 
Nest :Ji. Location Clutch Size rate Checked Cygnets Date C;z:gnets 

1 Clam Gulch (2! mi. SE) 7 Unknown Unable to locate 
2 Fox River 5 Unknown 9/16 1 
3 Hunter's Lake unknown 6/12 7 Unable to locate 
4 Bay Lake (2 mi. W) 5 6/12 1 9/1 0 
5 Pollard' s Lake 7 6/9 6 9/23 3 
6 Brood Lake unknown 6/13 1 9116 2 
7 Upper Moose River 6 Unknown Unable to locate 
8 Nest Lake 1 Abandoned 
9 Mackey' s Lake 6 7/5 5 9123 4 

10 Gagara Lake 5 6/6 2 9/14 1 
11 Cow Lake 5 7/5 5 9123 4 
12 Elephant Lake 6 Unknown 10/15 4 

\.n 13 Mosquito Lake (1 mi. w.) 5 715 4 9129 4 
14 Mink Creek 4 7/5 4 9/29 3 
15 Beaver Lake 6 Abandoned -
16 Plover Lake (2 mi. E.) 5 Unknown 9/16 4 
17 Tony's Lake 8 7/6 5 9/15 3 
18 Moose Lake ( 1 mi. NW) 5 7/6 1 9/23 1 
19 Two Island Lake (1 mi. N.) 5 7/6 4 9/23 3 
20 Dipper Lake .5 7/6 5 9/15 2 
21 Quill Lake 4 6/7 2 Unable to locate 
22 Krein Lake 7 Unknown 9/15 1 
23 Curlew Lake (1 mi. NE) 5 7/6 1 9/15 0 
24 Moose Point (2! mi. SE.) 6 7/5 5 9/15 1 
25 Angler Lake 7 7/23 4 9/15 2 
26 Diamond Lake 5 6/23 5 9/15 5 
27 Moose Pasture Lake unknown 7/6 3 9/23 3 
28 Gray Cliff (1 mi. SE.) 5 7/6 4 9/16 1 
29 Moosehorn Lake (2 mi. ENE) 5 Abandoned -
30 Hook Lake (1 mi. w.) Unknown Unknown 9/23 5 
31 Killey R1 ver Unknown 8/17 3 9/16 2 



TABLE 2. 

TRUMPEI'ER SWAN PAIRS NESTING 

ON THE KENAI PENINSULA 1957-1969 
'· 

Year Number of Nests 

1957 20 

1958 21 

1959 20 

1960 27 

1961 30 

1962 25 

1963 22 

1964 25 

1965 39 

1966 36 

1967 28 

1968 30 

1969 31 

6 
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Nesting Period and Incubation. Additional refuge demands 
limited the aerial surveillance required for accurate and 
complete information about incubation periods. 

As early as March 29, one swan pair returned to their nest
ing site at Pollard's Lake. Only a very small.area of open 
water was existent on the lake at this time. By mid-April 
a swan pair was observed in open water at Nest Lake an 
another pair on the Upper Moose River drainage. The Mink 
Creek pair, our earliest known nesters, were apparently 
incubating May 6, one day earlier than last year. 

The first cygnets of the season were observed June 6 at 
Gagara Lake. The following day two cygnets were seen with 
adults at the Quill Lake nest site. 

On June 9 the Pollard's Lake pair hatched five cygnets. 
One additional cygnet hatched in the early morning hours 
the following day. This clutch hatched six days earlier 
than last year and thirteen days earlier than those cygnets 
of the 1967 season. 

Clutch Size. The known clutch size of twenty-six trumpeter 
swan nests was recorded on the Kenai Peninsula this year. 
The largest clutch contained eight eggs. Although one nest 
recorded contained only one egg, it is believed that nest 
was abandoned before the clutch could be completed. The 
mean clutch size for the remaining twenty-five nests was 
5.6 eggs per nest (Table 3). 

Hatchi96 Success. Nest sites at Beaver Lake; Nest Lake, and 
that site northeast of Moosehorn Lake wa~ abandoned prior 
to hatching. A minimum of 161 trumpeter eggs were layed on 
the Kenai this season. Of the ninety-two (92) eggs recorded 
in seventeen (17) nests, sixty-three (63) cygnets produced. 
a hatching success of sixty-seven (67) percent. This 
percentage is somewhat more than the sixty-one percent success 
of las~ season but considerably less than the seventy-nine 
percent of 1967. 

Survival ~ Mortality. The annual fall trunpeter swan survey 
for the Kenai Peninsula was conducted September 15 and 16. A 
total of 137 birds were recorded in the forty-one (41) obser
vations. These included twenty broods and forty-eight (48) 
cygnets compared to the past season's fall count of twenty
one (21) broods and sixty-five (65) cygnets. 

From the thirty-one recorded nesting sites this season fifty
nine (59) survived and reached flight status. Additional 
aerial surveys were conducted September 23 and 29 as well as· 
October 15. The single cygnets from nest sites at Bay Lake 
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TABLE 3-

CLm'CH SIZE OF 25 TRUMPETER 

SWAN NESTS ON THE KENAI P:E:UNSULA - 1969 

CLlJl'CH SIZE FREQUENCY 

8 1 

r 7 4 ~· ,_ 
;~.: 

6 .: 5 

f 5 13 ~ 

4 2 

3 0 

2 ·o 

1 0 
···. 
~,..·. 

Range 4-8 

Mean 5-56 eggs per rieat 
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·and Curlew Lake apparently did not survive. We were unable 
to relocate those swan families at Clam Gulch, Hunter's Lake, 
.upper Moose·River, and Quill Lake, however, they may have 
surv1ved. · _, 

No adult mortalities were recorded this season. (Please see 
· Sectio.n VI, Public Relations; sub-section E.. Violations.) 

Banding ~ Marking. No banding or marking was conducted this 
season. 'Thirteen swans were banded on the refuge in 1967 with 
Monel #9 BSF&rl bands. Four adults and five cygnets r'eceived 
red-plastic neck bands~ Although banded birds were observed 
:during-the 1968 season no sigbtings were .recorded this year. 
Again, the lack of sufficient aerial surveys may undoubted~ 
be ·responsible • 

. Wintering P?pulation. ·A trumpeter swan (bird•of-the-year) was 
picked up on Japuary·l, near the North Kenai Road. The swan 
was· rel~ased January 3 at open water on the Kenai River just 
below Skila..'lt Lake outlet. There were no additional wintering 
swans recorded on the refuge this season. . . 

-~ ~ ~ Inlet Surveys. 

This samp~e area ort the west side of Cook Inlet was not surveyed 
this season. 

3.. other Migratory Birds 
. . 

The first northbound sandhill crane were observed Ap1·il 25 
during a flight of fifty birds near the Moose Research Center. 
These birds. were seen in numbers through the first week in 
June. Fifty-two crane were located May 15) resting one mile 
northeast< of Moose Lake. · 

Sandhill's were again observed during the surimler northeast of 
the Kenai Airport. Eleven b.irds remained in the general area 
during the 1968 season. On August 24, ·eight adults and young 

.were ' seen. in the area. 

Several .flights of crane were observed near Fox River ' on 
September 16. One sou~hward bound. · ~light included more than 
6oo birds. 

B. upland ~ Birds 

1. Spruce Grouse. ·Lar'ry Ellison returned from his academic life 
· at the University of California to continue his four-year 

studies on movements and b~havior of the Alaskan spruce grouse. 
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These studies are cond•Jcted on a four-square mile are:_-i :.ec;r 
Finger Lnkes. Unfortu:1ately, the 8H'3.nson River fire burr:•-:d 
through all the sb;dy 'Jren, only a few-acre island or un
touched trees a CJ.d -r·orest floor rem<lin. Mr. Elliso:1 is 
continuing as best he call with the few remaining birds iu 
this area. 

Spruce grouse l1roorl;: -.:1f two to eight in number, average five 
per brood, were o'-· c·r•, ed in July. 

'I'l1e fall buntL;c; :::ec.tson 'N"ClS a cons:iderable success for most 
hunters due to tbr~ spruce grouse populEtion increase. Birds 
Here av;::J.ilable in ;;umbers along the Sldl8.l: Lake, MYstery 
Creek, i~GnSCFJ Ri ;e:r, {:>nd ::)wan Lake Roads. Hunters generally 
preferred early morning hunts. 

ftarmigan. Tbe ptarmigan populatio:ls especially in mountain 
regions bas notice2oly increased. Huge floc}:s were observed 
in the Caribou Hills. VeteY1.D hunters said they r~ui :lot 
encountered r:ucl1 sizable groups of birds for many seo.sons. 

All three species of ptarmigan: "VTillow, rock, and white-tailed 
can be obser'>"ed in the Kena:i. Mountatns. 

Hunting pressure was cor:sidered moderate. 

c. Big GBme 

MOOSE 

1. Producti\r!ty. s_~vo aerial surveys weTe c:Jnducted t1.'1i .. :· year to 
obtain pr:::>ducti vity and compodtion information of mo:::):::_:e. The 
annual calving :imrec1tory wa:c r~_owr. betvlec:~ mid May tiu·ough June. 
A comp-..Jsition count of pre-:oelected areas was c::mduct.ecl during 
N::>vembe:r . 

.[~me Calving Inve:rtorie~'. Cal vir1g invento:I'ies \vere flown in the 
Moose and Chickaloon T:\i ver drsinnges between May 15 and June 26. 
Tne2e surverys were i'J_o-1,n by Assistant Manager Richey using a 
PA-18 Supercub aircraft between the hours :Jf _4:30 and 9:00a.m. 
( Ala2ka DE!ylight Savin1:. Time). 

Thi::: season's calvin~= 5 nventoriec beg2n before L nowr. r'11·0ps t::;. 
observe calving pec:l' '" .JurL1g the period. Surveys ''e:;:-c: flown 
in gr·oups of t~·IO o::c- tbrce cbys. Tlie first calf observation of 
the: season occu:cre'i :Jn :~ay 16 (May 11 - lS)6r3 season) o::1e mile 
"V?est of Bear La}:e. f'r<li-:. calvir.g period.~ duri~lg tllis sunrey 
:.;ccurrci between latr:: I.-ir1y .::url ~:;::n:ly .Tune 2r:.J. ugain in the tr,i:rci 
w~::eh of June .. 
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The calf-cOI·i rati~) durinr; 1!3-te June was 54 :100, third highe.~t 
ratio for the ten yr~ar recording period (Table 4). This was 
considerably a-Dove the 45 :100 calf-cow ratio of last year and 
below the 63:100 rntio or 1967, the ten year higb. 

Calves representcr2 :?L~· ~>ercc~nt ::.>f the population surveyed. 
Yearlings inch;cled 2: c'c:rcf:nt of the total animals surveyed, 
s:.Jme-v;hat beJ 01' tl-.e 3~; porcent recorded last year. (The refuge 
experienced a .::ec;y _c~ ~'e:' cc8!1 of mild winter conditions eliminating 
some probable cs ::r 1 :; :-: s). For every one hundred cows with calf, 
fourteen had produceci tH:i.lJ2 ac3 c::Y.npa:!:'ed with sixteen per hundred 
Juring 196.S. 

Productivity From N~wember Composition Count. A c:.Jmposition 
count of selected ccnsusing units was conducted during mid 
No,.rember. Six units 11e:re flown in Game Management Unit l5A 
(Te1ble 5). 

Tnat region immeaiately north of Skilak Lake and those censusing 
areas which include· ·the two canoe :r~:mtes provided most moose 
numbers for this count.. Of the 7C'5 moose :recorded in these areas, 
"5~ bulls, 4 ~8 cows, 210 cal vPs and 17 year] inp;P were tabulated. 
·Tli.e:rt? were forty-ei[llt ( l,,q) c::l ve:c; and thirlee:1 ( 13) bulls for 
eacn one hundred co~o;s a1.. tne time of' this .:u:rvey. 

Tte calf-cow ratio :reflects a :reasonable loss of five calves per 
lOJ cows during the summer months. The cow-bull ratio appears 
equally :reasonable, r egistering a decrease of 17 bulls per 100 
cows o:r slightly more than one-half of the bull population 
censused during the early summer survey in June. The early 
August-September hunting season had passed. and the Nove:mbe:r 
season (November l-20) had ·e s sentially come to a clof.:e. These 
particular lowland censusing areas annually :receive the greatest 
hunting pressure on the :refuge. Th e tabulations of this fall 
survey amply express t he s-portsman ' ~ successful efforts. 

2. Population Invento:ry. Winter conditions on tbe Kenai Peninsula 
were recorded as the mildest in fifteen years. Extremely poor 
snow cover duri ng the year, especially in lowland regions 
precluded the annual moose population censusing. 

3· Population Composition 

Spring. As discussed earlier under this section, a spring 
population composition wa 3 obtained during the calf survey 
conducted in June (Table 6). Nearly 1100 moose were tabulated 
in the Moose-Chickaloon River drainage during flights of June 
24. 25, 26. Recorded were 139 bw.ls, 430 cows, 233 calves and 
29"1 yearlings during 1.3. 9 hours of count time. The percentage 
b:reakdo>m for these tabulations indicate 13 percent bulls, 
39 percent cows, 21 percent calves and 27 percent yearlings. 
These :results compare favorably with those tabulations of the 
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TABLE 4. 

MOOSE CALF PRODOCTIVITY IN THE 
MOOSE - CHICYJlliOON RIVER DRPJNAGE 
AS DETERMINED FROM AERIAL SURVEYS 

DURING THE LAST TWO WEEKS IN JUNE 1960 - 69 

Year No. Calves7loo cows Percent Calves 

1960 58 18 

1961 41 14 

1962 28 16 

1963 45 17 

1964 44 18 

1965 38 19 

1966 29 14 

1967 63 22 

1968 45 18 

1969 54 21 

Ten Year Average 17 
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TAJLE 5· 

S? S? 
Date Unit wLo wLl 

U/18 9A 7 13 

11/20 11 42 37 

11/18 l2A 43 21 

11/20 12B 28 20 

11/18 18A 50 36 

11/19 18B 73 54 

Game Management 
Unit 15 .. A 243 J.81 

11/19 5 97 18 

ll/18 '7 74 48 

11/18 10 102 65 

11/12 15B 6o 13 

Game Management 
Unit 12-B :3:3:3 144 

11/19 I 120 17 

- -------- -- ------------ ----

COMPOSITION OF MOOSE POPULATION - KENAI NATIONAL MOOSE RA~GE 

NOVEr.ffiER, 1969 

S? Lone Total ~alves Total Total Total 
wL2 Calves Calves Of total ~ cf Yrlgct 

2 0 17 43·5 22 0 0 

3 0 43 33-0 82 5 2 

1 0 23 23-9 65 8 1 
\. 

0 1 21 30.0 48 1 0 

3 0 42 29.1 89 13 3 

5 0 64 28.3 132 30 11 

14 1 210 . 187.8 438 57 17 

2 0 22 10.6 111 67 10 

3 0 54 .25·3 125 33 16 

3 0 71 26.1 170 28 12 

3 0 19 15.8 76 25 10 

11 0 166 20.4 488 12:3 48 

17 07.2 137 81 10 

~ Yrlng:: 0 
Of Total . ~ 

0 0 

1.5 0 

1.0 0 

0 0 

2.0 0 

4.8 0 

9·3 0 

4.8 0 

7·5 1 

4.4 2 

8.3 0 

2·2 :3 
4.2 0 

North Caribou Hills portion of Game Management· unit 15-C 

Total Flight Time 26.1 hrs. Total Count Time 16.4 hrs. 

Total RATIO 
Moose Calves : C( :d' 

39 77:100:0 

130 52:100:6 

96 35:100:12 

70 44:100:2 

144 47:100:15 

226 48:100:23 

705 48:100:13 

206 19:100:57 

213 43:100:26 

271 42:100:16 

120 ·25 :100:33 

810 ;34:100:;31 

235 12:100:59 



TABLE 6. 

COMPOSITION OF THE MOOSE POPULATION IN THE MOOSE 

AND CHICKALOON RIVER DRAINAGES MAY-JUNE 1969 

Single ~ ~ Total If; Calves Total Total Total % Yrlg. Total R A T I 0 
Date Cows lC 2C Calves of Total Cows Bulls Yrlg. of Total Moose Calves:Cows:Bul1s 

5/15 148 0 0 0 0 148 13 30 15-7 191 0 :100 : 9 
5/16 122 1 0 1 0.5 123 14 57 29.2 195 0.8:100 :11 
5/22 86 11 10 31 15.2 107 12 54 26.5 204 29:100 :11 
5/23 96 12 3 18 8.9 111 19 55 27.1 203 16:100 :17 
5/26 49 13 3 19 13.8 65 14 4o 29.0 138 29:100 :21 
5/28 96 30 4 38 15.4 130 15 64 25.9 247 29:100 :11 
6/5 68 49 12 73 2l.5 129 41 95 28.0 339* 57:100 :32 
6/13 36 13 4 21 14.5 53 27 44 30.3 145 40:100 :51 

Sub-
Total 701 129 36 201 12.8 866 155 439 26.4 1662 23:100 :18 

~-' 

6/24 61 81 20.9 +:"'" 71 10 142 51 113 29.2 387 57:100 :36 
6/25 66 46 7 6o 19.0 119 45 91 28.9 315 50:100 :38 
6/26 89 68 12 92 23.2 169 43 93 23.4 397 54:100 :25 

Sub-
Total C26 175 29 233 21.2 430 139 297 27.0 1099 54:100 :32 

Grand 
Total 927 304 65 434 15-7 1296 294 736 26.7 2761 34:100 :23 

*Includes one single calf. 

Total Count Time: 41.9 hours 



preceeding year. B"y comparisor..., the 1968 records of the same 
count area indicate an increase of 2 percent bulls, 3 percent 
calves, and a percentage decrease of 2 percent cows, end 3 per
cent for'the yearling class. 

FalL A survey of selected areas was flown November 12, 18, 19 
and 20 t;:. determine thA current moose composition of those 
sections. Outlined unit areas for past total population counts 
were surveyed in Game :Management Unit l5A, four in Unit l5B and 
the Caribou Hills Moo~e Range area above treeline in Unit 15C. 

These surveys were conducted by strip flying the selected unit 
area and recording composition of moose observed. A detailed 
search to record total moose of any area was not conducted. 

Unit areas were selected on their probability of good moose 
numbers. A total of 705 moose were sighted in the six areas 
flown in Game ~funagement Unit l5A. For everJ one hundred cows, 
forty-eight (43) calves and thirteen (13) bulls were recorded. 

These ratios compare quite favorably with the known fifty-four 
(54) calves per one hundred cows during the June calf count 
this year and also with past surveys indicating the low bull 
ratio in this region. 

Moose concentrat:lons in four areas were surveyed in Game 
Management Unit l5B. A total of 810 moose were recorded, the 
majority observed in the lowlands. Apparently, benchland popula
tions had earlier continued a slow migration into the l~1er regions. 

A2 anticipated, the calf-cow ratio 
of th{" more northerly unit areas. 
calves per one hundred cows while 
thirty one (31) per one hundred. 

was somewhat lower than that 
Recorded were thirty-four (34) 

the bull ratio increased to 

Fo:r Game Management Unit l5C only a portion of the abov~ treeline 
area in the Carib::~u Hills was surveyed. Groups of eight, ten, and 
fifteen tc twenty moose were observed. Classification was diffi
cult because of the large concentrations w:i.thin this five-square 
mile area. 

During the fifty minute survey 235 moose ve:re .classified. Only 
sevPnteen (17) calves v-'e:r·~ recorded at this time, a ratio of 
twelve (12) calves per J:1e h·Jndred cows. The bull ratio '"as 
':i high :fifty-nine (59) i::ulls per one hundred cows. 

Total count time for the IT~Jvember survey was 16.4 hours. Supe:rcub 
aircraft piloted by Refuge Mamger Hakala and Assistant Manager 
Richey were used for all flights. Observers included Aosistant 
Managers Seemel a.nJ Kurtz and Brian Shafford of our :reftlge staff, 
as well as assistance from. Robert LeResche of the Alaska Department 
of Fish and Game. 
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4. Movements. Mild winter conditions for the second year failed 
to produce the usual mass migration of moose from mountain 
foothills into the lowland areas. 

Large groups of migrating moose were not observed as in past 
seasons. Numerous animals, however, were again sighted 
throughout the 1947 burn west of Skilak Lake. On November 12, 
120 moose were recorded in this immediate area. 

During November many moose, some in rnnall groups, were observed 
paralleling the .ridges between the Funny and Kille.y Rivers as 
they migrated toward Lower Funny Rl.ver. Many of these animals 
later contributed to the hunting season then in progress. 
Nearly one hundred moose were s·een November 15 in the Slikok 
Range Rehabilitation area. 

On November 19, 235 moose were recorded at Caribou Hills during 
a survey of about six square miles of treeless area. Eighty-one 
members of this grouping were male, some possessing quite large 
racks. They, with the others, later moved into river drainages 
to the west and southwest to winter. 

Information received by the Alaska Department of Fish and Game 
from Mr. Dick Woodrow of the u.s. Forest Service: A male moose 
was tagged ori the Chickaloon Flats June 9, 1960. It was a twin. 
This animal was killed on September 101 1969 at the junction of 

. Res\11'l'ection and Hungry Creeks in Game Management Unit 1· Antlers 
of this nine-year-old animal measured 54 inches at greatest spread. 

5. Ta.gging Program. The October 1968 moose tagging prog;am in the 
upper ~stery Creek drainage has proved surprisingly rewarding. 

In an attempt to delineate orie of several sub-populations on 
the Moose Ienge and record their movements, twenty-six (26) 
adult moose were tagged and collared. 

Several observations of these tagged animals were reported during 
1969, many of the sightings from passerby traveling the sterling 
Highway. Most observations were recorded between the Kelly-Peter
sen Campground access road and Gwin's Roadhouse on the Highway. 
A. fe\i sightings were tabulated fl'OIIl z.tystery Creek Road, the 
calving.areas southeast of Moose Lake, and that region of 
undulating hills between the sterling Highway and Hidden Lake. 

6. Hunting KUl. Hunters in Geme Management Unit 15 were again. 
permitted, during the usual two season periods, one bull moose. 

The early season included August 20 through September 30 except 
in Sub-unit 15A ending September 20. The second season was 
scheduled for the first 20 days in November for all sub-units. 
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A permitted antlerless season was also programmed for the 
three sub-units but was not opened until January and February 
of the following year. 

Sub-Unit l5A was again closed to the use of aircraft as an aid 
in hunting during the beginning twenty-two days of the season. 
This additional ten days over the 1968 season was gratefully 
received by the many ground hunters utilizing the numerous 
rivers, lakes and trnils available. Harassment by aircraft 
during a ground hunt has been a source of undesirable competi
tion for many seasons. 

Sub-Unit 15A was further restricted to hunting because of the 
disastrous Swanson Fiver Fire and the numerous fire fighters, 
aircraft and additional equipment associated with suppression 
and mop-up. That portion of sub-unit l5A north of the Kenai 
River west of Swanson River Road and a line to Moose Point was 
closed to hunting the entire first season. This season, ending 
September 20 in sub-unit 15A as earlier discussed, did allow 
ten days use of aircraft (Sub-Units 15B and 15C were not 
restricted to aircraft). Numerous planes were utilized during 
this period and as usual were highly successful. One locally 
owned non-commercial aircraft assisted in the harvest of 
seventeen moose from the Owl Lake area. These bulls were 
unfortunately surrounded by lakes connected by easily accessible 
seismic trails. A single aircraft is frequently used by many 
hunting companions. The efficiency of these machines is without 
question. It was reported that one commercial aircraft operator 
at Cooper Landing, Unit 7, assisted in the harvest of thirty-nine 
bull moose all taken from Juneau Lake. 

The late moose season opened November 1, and terminated November 
20. All Unit 15 was open this period except the Swanson River 
Fire Area in Sub-Unit 15A. This section was re-opened to hunting 
November 9· 

Hunter success increased along the Funny River Road as moose moved 
through this section on their journey from timberline. Nearly 
one hundred moose were available in the Slikok Rehabilitation 
Area but few hunters chose the two mile hike along an established 
road. A few individuals hunted by horseback in this area as they 
did during the fixst season. 

A gradual migration of moose from MYstery Creek Basin to the 
lowlands failed to provide numbers of animals near Mystery Creek 
Road as in past seasons. The Caribou Hills had a limited number 
of animals near the Refuge boundary but were readily available 
in large concentrated groups three miles east. 

Hunting regulations require each moose hunter to obtain a harve~ 
ticket prior to hunting moose. The hunter is then required to 
return this form with information including the location, area, 
sex, date and method of' transport used in obtaining his moose. 
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Unsuccessful ln<:-Jte:r~· I:iUF'c CJ.Lc'J return tl1er::e harvest f:J:::ms. 

Unf:Jrtunately, m:J:J:::e lK,rvest for tLe l.j6') season has not been 
tabulated at ti1L: "~h:H:· but iluutcr succe.:: c: was estimated e h::mt 
equal t:::> tll::1t :::>f lee;-.., JeLlr. Tne J:?6~; lJ'lrvest was considered 
the l~>west ~'22.-:Jrc:.(~C. r·0i 1 r::a::-1y years. Rc~i.ri::cd tabulatio!1.3. 
indicnte totAl DC\TV•·.7 t ·,•cJ.::: H50 ~·r:.il71:1ls ('I'nblc 7). 

!J.. late full, milci ·,.,ri:1ter 3r,d l:::c1~ :Jf ;i.t~,c;p :c;-;.::Y\·.' failed to ~.!ri ·re 
::IOlmtai.n i_J:Jpulatio:::: ·J.·Y.:r:·.-r:n-··1. ;:::r0'/iuing :rn.ilo.ble moosr.:! f:::>r tlie 
hunter. ':L'!Jr;; mo:J:.or.-· ,ju:::·t >:ere not ~i·-:ailabL.· in plentiful mTr.'lbers, 
although hunter::: we.-~·:;! .Fo;,y hunting succe:.'s was also attributed 
to the lac} Of buJ.L iL. t;1e lm;lqnc1 fOpuJ.'J.tion. 

otber. Road killed m:J::-•:ot· >:ere le~'~' :Jf a r:roblem this yectr tllan 
t1Jat of last seaso.::, L;Jt;, to tiK T"JOOcc and ·iehicles in• . .-o}-_rcd. 
OnJ.y J.'~;ur reported til::.: \·.'erP. to.b~_;ln"vc't i"or October and ;Jove:nber, 
Lowever, December brought the uc:.unl i;,c:r~ase of road l<.ill:· to 
15 a::: compared wi tlJ ;!~ durinc; tl1e 1968 scaEon. 

DALL SHEEP 

l. Population Surveys 

Aerial Counts. An aerial Dall sheep composition of the 
Surprise Mountain population was conducted January 22, 1969 
by Lyman Nichols of tl1e Alaska Department of Fish and Game. 
Clouds and weather limited a total count, however, 160 sheep 
were observed. As many as ten fly-overs were conducted to 
ascertain correct composition. Those observations included 
fifteen (15) young rams, n0 legal rams, 107 ewes and yearlings, 
and thirty-eight ( 38) lambs. Tbis 160 total is considerably 
less than the 275 sheep counted the year before. Undoubtedly, 
weather was a c:Jntributing factor for the low count. 

Sheep surveys for the remainder of the Refuge were flown 
August 1-]. Heather counting conditions were good, but the 
survey was curtailed before completion because :Jf personnel 
demands for the tl1en raging Swanson River Fire. 

A total of ninety-nine (99) shee·p were tabulated during tllis 
consecutive three day count. The survey area included that 
mountain-glacier region in the refuge between the Sterling 
Highway and the Killey River. Those refuge lands south of 
the Killey IIi ver 1·/ere not surveyed this year and poor weather 
conditions prevented a re-count of the Surprise Mountain 
population. 
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TABLE 7 · 

DISTRIBUTION OF UPDATED 1968 ( 1967) MOOSE HARVEST 

GAivlE MANAGEMENT UNIT 15 

--" UNK TLT. .) 

Sub-Unit 12A 
Norlb of the Kenai River 253 (265) 1 5 259 

Sub-Unit 12B 
Between the Kenai River 101 ( 75) 6 2 109 
and Kasilof River 

Sub-Unit 12C 
Tustumena-Kasilof River 386 ( 60)* 20 5 411 
South 

Sub-Unit Unknown 70 0 1 71 

TOTALS 810 27 13 850 

* Harvest on Refuge only. 
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Composition of the ninety-nine sheep recorded included 
twenty-four (24) legal rams, twenty-six (26) sub-legal 
rams, forty-one (41) ewes and yearlings, and only eight 
( 8) lambs. 

The total count time for this survey was 9·3 hours. 

Ground Counts. A sheef ground survey was conducted June 21 
through June 30 by three two-man teams. One survey area 
included the Green Lake-South Fork Indian Creek in which 
197 sheep were classified by observers Refuge Manager Seemel 
and seasonal employee Brian Shafford. During their survey, 
two University of Alaska students, Spencer Linderman and 
Robert J. Langlotz passed through the survey area June 24, 
and 25. student Linderman visited the area in search of 
salt lick stations os subject material for his Master's 
thesis. Four licks were located on the South Fork and one 
on the North Fork of Indian Creek. During their search, the 
two students counted and partially classified 190 sheep in 
the survey area, a count paralleling that of Seemel and 
Shafford's. 

A second survey area originated at Lake Emma and continued 
above treeline eastward along the North Fork Indian Creek to 
Indian Glacier. Only fifty-four (54) sheep were classified 
on this route by seasonal employees Bill Cheney and Bob Wood. 
A total of thirty sheep observations in these two survey 
areas were unclassified. 

The mountainous region surrounding Twin Lakes was selected 
as the third survey choice. The two man team of John Kurtz 
and Tom Corr searched this area and located only eleven (11) 
sheep, and no legal rams. Aerial surveys five weeks later 
did attest a lack of sheep in t he immediate area, however, 
numerous sheep were observed on the north facing slopes west 
of Benjamin Basin and the north slopes above Killey River. 

The Surprise Mountain sheep population was ground surveyed 
between June 25 and 30 by Will Troyer. More than 250 sheep 
were sighted but because of their precipitous location along 
the Skilak Cliffs only 243 were classified by Mr. Troyer. 
His observations included 122 ewes, 67 lambs, 26 yearlings 
and 28 rams. Lambs represented 27.6 percent of the classified 
population. This percentage compares favorably with the total 
Surprise Mountain population. 

Final tabulations from all ground sheep surveys this season 
totaled 524 animals. Only thirty (30) sheep remained un
classified. The lamb crop and yearling survival indicates 
a healthy herd continuing to increase in total numbers. The 
composition breakdown was 185 ewes, 124 lambs, 64 yearlings, and 
121 rams. The ram total included 41 t curl, 66 ~-curl, 11 3/4 
curl, 2 full-curl, and the one 1t curl sighted above Lake Emma. 
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1-3 

COMPOSITION OF DALL SHEEP 1969 GROUND COUNTS 
~ 
M 

CD . 
KENAI NATIONAL MOOSE RANGE 

Total 
Area Ewes Lambs Yearlings 1 1 3/4 Full Rams Total 4 2 

Green Lake -
SOuth Fork of 
Indian Creek 44 40 32 26 47 7 1 ·'31 197 

Lake flnma -
North Fork of 
Indian Creek 19 17 6 2 4 l! 2-X 12 5h 

[\) 
Surprise 1-' 

Hountain 122 6·r 26 13 15 28 243 

TOTAL 124 64 41 66 11 3 121 

* 1t curl ram above Lake Emma 



·' 

.. 

(See Table 8). 

The lamb-ewe ratio was 67:100. 

2. Hunting KilL Sheep hunting season for this region began August 10 
and ended September 20. Thirteen hunters were checked in at Green 
Lake for the opening day. Each hunter was permitted one ram with 
horns of 3/4 curl or larger and also required to obtain a sheep 
harvest tag prior to his hunting effort. The tag is completed with 
information about the hunt and returned to the Alaska Department of 
Fish and Game. 

At least 20+ sheep were harvested this season (Table 9). Hunter 
success was highest at Green Lake and the South Fork. Two or three 
sheep were transported from Lake Emma and one from Twin Lakes. One 
ewe was illegally killed as a nanny between Green Lake and Tustumena 
Glacier. Hunter use at Twin Lakes was quite minimal this season. 
Additional sheep were harvested south of Tustumena Glacier and at 
least twelve hunters visited this area. All but two used Tustumena 
Lake as route of initial access. One known lamb was killed in this 
area during the early hunt and left to rot. 

Hunting was discouraged this season when the Moose Range was closed 
to public access between August 16 and September 9 because of the 
extreme fire danger. 

Trophy Value. Horn measurements were obtained from seven sheep this 
season and are on file. Average horn length was a poor 27.7 inches. 

MOUN'l'AIN GOAT 

The annual goat survey is conducted in conjunction with the aerial 
sheep count but was incidental to this count of August 1-3. The 
survey area this year extended from the sterling Highway south to 
the Killey River and was not completed because of the demands of 
the SWanson R1 ver Fire. 

Only ten goats were observed between the Killey River and Skilak 
Glacier. However, seventy (70) goats were sighted north of Skilak 
Glacier to the sterling Highway. Forty-eight (48) of these animals 
were located ori the southern edge o~ Goat Mountain above Skilak 
Glacier.· 

Goats were not reported on Surprise Mountain this year. 

Hunting was considered light. Most goats were taken incidently by 
those hunting for Dall sheep. Known harvests were recorded at 
Green Lake and Twin Lakes. Hunters were permitted two goat~, either 
sex, during the August 10 to December 31 season. 
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'TABLE q. 

Year E3beer Harve:3t 

1957 4..:: . /' 

1958 r-/'7' 
'-I 

1959 22 

1960 18 

1961 31 

1962 31 

1963 38 

1964 2C 

1965 36 

1966 48 

1967 47 

1968 52 

1969 25+ 



BEAR 

1. Brown Bear. Few observations of brown bear were recorded this 
year. The population on the Kenai Peninsula is relatively low 
althougi1 numerous sightings by the flying public occur. 

Two Brown bear families were sighted during mid-May in the low
lands between Bear Lake and East Fork of the Moose River. One 
sow was accompanied by two yearlings, the other sow by one. 
On June 13, a "Brownie" was observed near Swan Lake Rood and 
another lone bear was recorded October 16 two miles south of 
Lmver Funny River strip. 

Most Soldotna residents were unaware of the Brown bear sow and 
two cubs that passed immediately south of their airport July 10. 

2. Black Bear. The Black bear is very common to this area and 
numerous sightings were recorded during the year. Earliest 
recorded sighting occurred April 29 in Pen #1 at the Moose 
Research Center. One sow was observed July 5, east of Swan 
Lake accompanied by tbree. cubs. Twenty bear were recorded 
throughout the refuge during the summer in addition to the 
c::mcentrati.on of Black bear tabulated during the August sheep
goat survey. A total of thirty-four (34) bear were observed in 
the mountains between Killey River and sterling Highway. Twelve 
of these were located on Goat Mountain between the two and three 
thousand foot level in an abundance of berries. Two adults were 
sighted October 30 in the r.zystery Creek headwaters region before 
winter snow had accumulated. 

CARIBOU 

Numerous sightings of the small caribou herd north of the Kenai Air
port were again recorded. /',s many as seventeen animals, including 
four calves, were observed here during the year. Earliest sightings 
were recorded February 18 about three and one-half miles northeast 
of the airport. On this same dr->+.e thirteen caribou (2d', 7?, lt year
lings) 1-1ere observed one-and-one half miles southwest of Bear Lake. 
This particular herd 1vas :10t again sighted by the staff dur:i ng 1969 
although several flights were conducted in the area • 

. 4 local resident on March ·;. reported one caribou at Mile 4. 5 on the 
Kenai Spur Road. Other E i,-;htj_ngs included, two adults and one year
ling one mile east of ~)'wnn Lake May 16, and on May 23 in this general 
area two large adult bulL> moving westward ·plus one cow with new 
calf two miles southeast. During the early morning moose-calf surveys 
a female caribou was observed with calf one mile south of Moose Lake. 
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The Swanson River Fire end ass::>ciated activities during August may 
have disturbed the caribou herd north of Kenai Airport. Nine animals 
including three calves wer·.= observed bedded down and surrounded by 
fire and smoke during the fire's EJdvo.nce northeast of the airfield. 
One September 5, ele·ven cC~:ribou were observed in this area and again 
on September 17 seventeec1 caribou were photographed, all a·ppeared 
healthy. One caribou 'l.n ~ re_;1ortedly seen October 25 near Funny 
River Road. 

D. Fur Animals, Predators, r!odents and other Mammals 

l. Coyote. Coyotes are common throughout the .Refuge. T!ley nre frequently 
sighted both summer ar1d wl.nter crossing road systems, frozen lakes and 
visiting all sections oi' the lowlands. 

2. Beaver. Beaver population:' are present throughout the Moose Range. 
Activity is frequently ob~~P~ved but ~: totul inventorJ has not been 
conducted since 1967. 

3. Mink, otter, Weasel, Lynx. 'ITiere are e.gain no apparent po·pulation 
changes of mink, otter snd Her:sel this season. Lynx numbers have 
however, increased markedly on tt;eir 'lpward cycle. 

4. Snowshoe Hare. The harf:-i populatiorl ho s increased substantially 
this season. Numerou2 .·::igbtings hc,ve been recorded by the staff 
and local reridents. 

5· Wolves. ObservatiOrlS 0~ 1vOlves this yeDr were nearly as numerous as 
all those recorded during the ·f<ast decade. During the second week 
in December 1968, two wolves ';l'ere observed crossing f~:)zpn lakes 
near Point Possession by ~·~orth Air pilot Jay Hume. On February 16, 
thirteen miles northeast of Lemd along the standard Oil - EK~. right-of
way, a reported seven wolves 1vere sighted by private pilot Bob Norene. 
There were five black nnd two light in this group. The f::;J_lowing 
month at Lake Tustum.enn t ..... ·o sightinGs were made on March 14. 'l'wo 
wolves (blacks) were obsPrved nenr Point Lake Rlong the north Tustumena 
shoreline. Eight miles west of tbis initial slghting, an unknown 
number of wolves were observed feeding on a moose that had become 
trapped ir. the ice. 

During E!. >Tllderness hU:e llugust 4 above tht: Horth Fork of Indian 
Creek at !-brmot P:1.ss, \Hll Troyer and Joe Mazzoni observed five 
wolves in the Pass. T1·oye:r wns able to obtain some dist.3nt pictures. 

During an Alaska Dep0Ttment of Fish 2nd Game wildlife survey, Royce 
Perkins with pilot Jay C'urr·:>}l, sighted nim~ wolves (4 blsck, 5 grey) 
shortl~ before they c:ntere:d the timber near rox Idver. Perba·ps this 
group is associated with the ten member group observed November 21, 
two miles e3st of Timberline Lak.e. 
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6. 

Additional sightings have undoubtedly been made and unreported to 
this office. Trapper Joe Megargel has frequently observed wolf 
tracks a lo n g the sixty-five mile shoreline of Tustumena Lake. 

Wolverine. Severa1 wolverine observations were recorded this year 
·from the Moose Pen in the lowlands to the mountainous region at 
Surprise Mountain. Significant population changes of the estimated 
150 animals on the refuge wer~ not apparent. 

E. Hawks, Eagles, Owls, Ravens and Magpies 

1. Hawks. .SeYeral hawk species are common to this are·a but nest sites 
were not apparently located. A rough-legged hawk and one marsh 
hawk were observed Mar9h 29 near Coyote Lake. 

2. Eagles. Active nesting sites were located at Moosehorn Lake, 
Trapper Joe Lake, and Camp Island Lake. Numerous sightings of 
eagle activity were observed along Kenai River, Skilak Lake 
and many additional lake and river systems. 

·3. Owls. No report. 

4. Ravens. The common raven is indigenous to this region. One nest 
site was located at Camp Island Lake. 

5· Magpies. No report. 

F. other Birds. Additional observations included Common Redpolls, Pine 
Grosbeaks, Snow Buntings, :r.wrtle Warbler, Downy Woodpecker, Lapland 
Longspur, Northern Shrike, Black-Backed Three-Toed woodpeckers, 
Parasitic Jaeger, Kingfisher, and several swallow species •. 

G. Fish. Salmon fishing continues to be the most popular sport fishing 
activity. Fishing pressure for red salmon at Russian River was reduced 
from over 17,000 man-days in 1968 to nearly 141 000 in 1969. The catch 
was reduced to only 6,535 salmon. 

Both the catch and effort were substantially lower at Russian River. 
The peak of the· early red salmon run, which normally contributes about 
70% of the seasonal harvest passed upstream during the Russian River 
Fire. That part of the Moose Range was closed :to public use during 
the fire. The sport fishery on the late run red salmon was closed by 
the Alaska Department of Fish and Game for thirteen (13) days to 
pennit adequate escapement. The fire, plus the emergency closure were 
undoubtedly responsible for the reduced catch and effort. 

During the Swanson River Fire, on August 12, a total of over 700 adult 
silver salmon and numerous juvenile silvers and rainbow trout were 
found dead in the lower 8-10 mile stretch of the Swanson River. Water 
samples were sent to the Federal Hater Pollution Control Administration 
to determine the cause of the die-off. 



'kean-fresh salmon moved into t1le Swanson River within four days after 
the die-off. Apparently whate·,rer killed the fish was no longer pre :;ent 
at a toxic level. To allow for adequate escapement the Swanson Pi vel' 
and tributaries were clo:"':"d tD fishing by the Alaska Department of 
Fish and Game for the remcinder of the year. 

Surveys were completed of three l3l~es in the northern part of the Moo se 
Range by the Alaska De9artn:ent :Jf Fish and Game. Neckshort:Y.a Lake and 
Tangerra Lake tad tbe l;::._rge:=:t populet:!.on of rainb:Jws. Phalarope Lake 
contains rainbow::; but the '<-:lpul.::.tion appears very low. Iceberg Lake was 
also surveyed and was bo.:r; :! .• but it may be able to support J self- sus
taining grayling populnti::..>',. 

Twin LakeP ·Here stocked >1itl' ?73 wb-<Jdult grayling in 1965 o.nd 1966 . 
The population wns sample<i by gill nr:-t on June 28. Age I and Age II 
grayling were captured. ''~llJTiblcrs indicate trlat the introducti::m is well 
on i tr way to develop a self- ~ou~'taining popul;ltion. 

i\laska I\;partment of Fish '~<r'u Geme also S'l. rrmled five lal'.es to determine 
sur·,rival and growth of transpl3.nted red salmon. Sunken Island, Portage 
and Upper Jean all contained l3rge populations of these land-locked 
salmon. B-:)ttinentnin contain:: only s. few, and Hock L8ke (formerly the 
best reJ salmon producer) -vm ~ b~uren this year. 

Skilak Lake was used as a doner for a lake trout transplant by the 
.A~aska Department of Fish s.nrl. Gome. The trout were released in Upper 
Summit 0:1 tbe Chugach ;htional Forest. 

H. Reptiles. Contr8ry to lnst year'~' report, we do have frogs here. 
As for as we know, there nrF! no otber reptileE on the Moo::;e f<''1nge. 

T .... Disease. No report. 
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2:II. REFUGE DEVELOPMENT 

P,. Physical Development. ~~-·en though construction funds were 
available, actual construction projects were minimized because 
of fire fighti:1g :nrl .t'1 rc patrols. 

Maintenance of facillt..ies •ns ."~lso minimal because of lack of 
qualified persor_:oel (J-cp·> l;_:; most of the year, ar,d the fire effort. 

HEAL FRO P2RTY 

l. Quarters l/-2 remo·. ed, sold, 2nd excavation filled and leveled. 

2. Replaced frozen w:~tPrline to Quarters -/!3. 

3· Repaired kitcl1en in ~iuarters //1 & bathroom in Quarter0 //J. 

RECREA.TION 

l. 'l'ustumena Campground 
a. 3pread 611 -pi t-rur1 gravel on entrance road, loop road 

and camping spurs. 
b. Erected 10 firegr~tes with 10' diameter gravel pad. 
c. Placed barrier posts along road and camp spurs. 
d. Erected informational signs. 
e. Rebuilt and leveled boat ramp. 

2. Russian River Campground 
a. Constructed concrete pad and drain for well. 
b. Removed hazardous trees and grubbed stumps. 
c. Hauled gravel for camping pads. 
d. Erected informational signs. 
e. Placed log barriers along river edge. 

3· Replaced pump, Lower Skilak Campground. 
4. Brushed road right-of-way on recrea~ional roads. 
5. Routed informational and directiona l signf'. 
6. Trail, canoe portage, campground a nd other recreational 

facility maintenance. 
7. Cut and peeled 200 12' logs for barrier posts in recreational 

areas. 
8. Relocated, cleared and brushed historic Moosehorn Trail between 

@~ilak and Tustumena Lakes. 

OTHER 

l. Routed and erected tluee large ref ug e boundary signs. 
2. Rebuilt and relocated MYstery Creek Road gate. 
3· Posted isolated boundary areas, closed unauthorized airstrips, 

repaired isolated cabins, and removed miscelleanous debris 
from refuge with contro.ct llelicopter. 
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4. Seeded and fertilized dozed firebreak lines on Russian River 
Fire. 

5. Inventory and marked refuge hand tools. 
6. Repaired radio under contract. 
7· Overhauled D-8 and started on D-4. 
8. Pert'onned routine maintenance on other refuge facilities. 
9· Restoration and rehabilitation of major firebreaks, Swanson 

River Fire, was completed by BLM. 
10. Restoration of well pad sites and other oil activity damage 

continued: 
a. Seismic lines restored by seeding, fertilizing, tree 

planting and limited equipment grading. 
Standard Oil 38 acres 
Gulf Oil 10 ac.res 

b. Continued restoration of Texaco's Point Possession, and 
Swanson Lake drilling pads and airstrip was completed 
during the last week in October. Final clean up, the 
seeding and fertilizing of nearly ten acres was approved 
November 7• 

B. Plantings 

1. Aquatics ~ ~ Plants. None attempted. 

2. Trees and Shrubs. None attempted by refuge (see section on 
oil operations). 

3· Upland Herbaceous Plants. Approximately 200 acres of do.zed 
firelines and heliports on the Russian River Fire were seeded 
to ·various mixtures of grass as the fire was brought under 
control. 

On the Swanson River Fire, 115 miles of dozed line were 
rehabilitated by scattering the berm piles back on the line-
about half of this or approximately 4oo acres was seeded to 
annual ryegrass. 

Revegetation accomplished by the oil companies is reported in 
that section. 

4. Cultivated Crops. Nothing to report. 

C. Collections ~ Receipts 

1. ~ .2!:. other Propa,gules. No seed collections were made. 
The grass seed used on the Russian River and Swanson River . 
Fires was purchased by the USFS and the ELM. 

2. Specimens. Nothing to report. 
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D. Control ~ Vegetation 

Browse Rehabilitation. None accomplished during the past year. 

E. Planned Burning. None attempted. 

F. Fires. The lack of precipitation (less than 12 inches annually 
for the past two years)has created an extreme fire hazard• 

The MOose Range was closed to open fires from May 28 to September ·4. 
Because of the extreme dryness and the tremendous effort being· 
used to fight the Swanson River Fire, the entire Moose Range was 
closed to entry from August 16 to September 4. 

Ten recorded fires occurred on the Moose Range this past year 
compared with 19 last year and 12 total for the previous fire 
years. 

Approximately 86~000 acres were burned this year compared to 
22 acres last year. 

Two of the fires are of major ~;~ignificance in terms of area 
burned and effort expended in control. They are the Russian 
River and Swanson River Fires. 

The Russian River Fire started from a camp fire on u.s. Forest 
Service lands adjacent to the Moose Range on June 14, 1969. This 
was on the' same day that a new maximum temperature of 93 degrees 
was recorded at Kenai. The fire was declared controlled on the 
morning Of June 15. Shortly afternoon the winds· picked up to 
10-15 knots in spite of the forecasted calm. B.y'2:30 p.m. the 
winds increased to 30 knots, the fire ran, jumped the Russian 
River, and was· burning on the Moose Range. At 6 p.m. it was 
about 1200 acres in size. The wind was gusting to 4o knots at 
midnight. The winds then calmed until late in the afternoon of 
the following day, June 16th. The . winds then picked up from the 
east and the fire ran and crossed the Kenai River and the Skilak 
Loop Road. 

With no mo~ runs, this fire was finally brought under control at 
6 p.m. on June 20th and declared out on July 25th. The total area 
of the fire was 2570 acres with 2300 acres on the Moose Range. 
A few underground fires were found and extinguished in August. 

,. 

One thousand men were on the fire at one time. The cost of 
suppression was nearly one million dollars. 

The Swanson River Fire began from an abandoned camp fire on the 
bank of Swanson River on August 3rd. It was about 150 acres in 
size on August 4th, and was surrounded by fire lines. Late in 
the afternoon of the 4th, the winds picked up from the south 
and carried the fire 5 miles NE along the west side of the 
Swanson River Oil Field. On August . 6th, it ran SE about one . 



Date 

6/6 
6/7 

mile. On August 7th, it ran SW about 8 miles. On August 9th, 
it ran north 4 miles. On August 13, the east side of the fire 
ran south 13 miles and the west side ran south 11 miles. When 
the fire was brought under control on August 28, it was 17 miles 
long and 14 miles wide. The total area burned was approximately 
87,000 acres with 83,000 acres of this on the Moose Range. Fire 
mop-up continued until October 8. Over 4,000 men were on the 
fire at one time. One-hundred-and-ten dozers constructed and 
later rehabilitated 115 miles of fire line on the Moose Range. 
The cost of suppression was in the vicinity of 20 million dollars. 

Every time the winds reached 25 knots or more, these fires ran 
regardless of the natural or man-made barriers. Two staff members 
saw the Swanson River Fire cross the river and ignite a mile and a 
half ahead of the fire front in the time it takes a SuperCub to 
make a 360 degree turn. Spruce needles and birch leaves in the 
form of ash were carried 50 miles beyond the fire. 

Figure 1 shows the location of the fires. The following is a 
listing of the fires: 

Cause Acres Name Number 

Cooking Unk, small Hidden (Island) 9197 
Kenai River 9201 Cooking Unk, small 

6/14-7/25 Coakirlc 2570 Russian River 9206 
(2300 on M. R.) 

6/lb Cooking 10 Island (Hidden L.) 9207 
7/3 Cooking 3 Scenic Lake 9267 
8/3-10/8 Cooking 87,000 Swanson River 9311 

9/8 
(83,000 on M.R.) 

Warming Unk, small Bottenintnin 9851 
919 Warming Unk, small Upper Skilak 9852 
9/11 Warming Unk, small Kenai River 9853 
9/25 Warming Unk, Sl!lall Fuller Lake Trail 
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Iv.· RESOURCE MANAGEMmT 

· A. Grazi~. Not permitted. 

B. 1\!Yiy. Not pemitted. 

c. Fur Harvest. The trapping program was conducted in accordance with 
the approved fur management plan. The entire Moose Range is open 
to all trappers in accordance with state regulations. A free-use 
pemit aad report of catch is all that is required. 

Twenty-two trappers received fre~-use Permits during the 1968-69 season. 
Following are the results of the 1968-69 trapping season. 

,i;t 

Herb Clark 
ll&than Be.ale;r 

Did not report 1 
Did not trap 9 
Trapped but no success 3 
Successful trappers 9 

SUCCESSFUL TRAPPERS 

i ,.. 
~ ~ ~ ~ CIS ~ ~ i i 0 

7 44 liB 207 
2 -

Ballil :BolstricJae 3 -
John BrOwn 1 -
Dean O.ar 3 
TCIIIl Gordon 
Walt Hart 4 -
Darrell BucDlier 
Lawrence . C. Meyer ... 

; 
8 
1 
~ 

9 

1 

Total 14 44 64 207 10 

.JI 
lf'4 
k .-4 

~ I J .-4' aJ 
0 ' .:I ~ 

78 11 

2 

1 

1 . .. 
1 

1 81 18 

so far in the 1969•70 season, 36 permits have been issued. The increa• 
in trappers p:robab:cy is due to the · extreme~ warm wider we have had so 
tar. 'lbe results will be reported iB· aext years :RarratiY& ·Report. · 
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D. Timber Removal. Timber operations were' limited to: 

23 Free-use permits for fuelwood for personal use 
18 Free-use permits for house logs for personal use 
10 Free-use permits for fence posts for personal use 

2 Free-use permits for cesspool logs for personal use 
2 Free-use permits for Christmas trees for public use 

50 cords 
63,000 b.f. 

10 cords 
2 cords 

175 trees 

Only house logs, cesspool logs and Christmas trees were green timber. 
The Christmas trees were cut by the high school (25) for decorations, 
and the Civil Air Patrol Cadets (150) for sale. 

E. Commercial Fishing. No commercial fishing permits were issued on the 
Moose Range during the past year. 

Data relating to salmon escapement, etc., is reported in Section II, 
under G. 

F. other Uses. standard Oil Company of California, unit operator at 
SWanson River Oilfield, removed 14,500 yards of gravel during the 
period December 1, 1967 through Decetaber 31, 1969. Gravel removal 
and use was within the participating area and at the Mink Creek explora
tory well site. This exploratory site required 9600 yards ot gravel 
obtained from the old Halbouty strip. About 3500 yards were used 
during cleanup of the April 18, 1969 oil line break near Swanson River. 
The balance was utilized throughout the oil participating area. A 
company check of $3,625 for gravel used during the period was received 
February ~~ 1970. · · 

Commercial tent.camp sites of Messrs. William Cunningham, Henry Rust, 
and·Lloyd Hall were active again this season. Mr. Cunningham retained 
his four camp si tea at King Lake. Lloyd Hall removed his camps at 
Gene Lake and established a new camp at Bedlam Lake. He also operated 
two camps at Mull Lake and two at Sportfish Lake. Mr. Rust, of Rust's 
Flying Service, continued his use· of a camp at Bird Lake and also 
operated two C8JIPS at Pepper Lake and one camp at Scenic Lake in con
junction with Mr. Ketch\lll of Jim's Fl.y1ng Service. Mr. Rust and Mr. 
Ketchl.ID appa.reatly each hold halt illterest in Jim' s Flying Service. 
The camp at Scenic Lake later in the season was destroyed by fire. 

Campsites at .Claa and Scenic Lakes previously managed by Marshall 
Farmer were abahdoned this year. The three tent frames on Clam Lake 
Island were mostly removed ~Y the Refuge summer staff. 

Unauthorized use of a camp site at Swanson Lake by Rust's Flying 
Service necessitated its removal. Mr. Rust had been requested to 
remove his property by June '$), 1967. The camp was not removed and 
although used, was unauthorized. Our several requests for remoTal 
were ignored, so the Kenai staff was subsequently forced to cleanup 
the site, during June-July 1969, at an expense of $215.61. Mr. Rust 
was requested to submit the Bureau's expenditure for removal and re
storation of the SWanson Lake coa.ercial tent camp site. 
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Special Use Permits were issued to Messrs. Walt Pedersen, Jess Willard 
and George Pollard for four commercial hunting tent camps. 

During the year Snelson, Inc. constructed for the Homer Electric 
Association a 115-KV transmission line from Kenai to Bernice Lake at 
North Kenai. This new line parallels the existing 69-KVtransmission 
conductor which passes through approximately thirty-one miles of refuge 
lands. Construction of the new right-of-way necessitated removal of 
trees and brush along a new one hundred foot swath. Construction was 
completed September 24. 

Special Use Permit KN 9-69 was issued to the Department of the Army 
for use of lands in the SE/k, Section 33; T6N, RlOW, S.M. for maintenance 
of clearing the Soldotna Radio Relay Site. 

Mr. Kenneth Olsen was issued Special Use Permit KN 12-69 for operation 
of a small passenger ferry on the Kenai River near Sportsman's Lodge 
during the 1970 calendar year. A fee of $3>0 was charged. 

G. Oil Operation. 

Production. During the year there was an average of forty-eight {48) 
producing wells at · the SWanson River Oilfield. Crude oil was produced 
at an average rate of 38,000 B/D from the Hemlock ZOne. More than 
275,000 B/month of water was also produced with the crude. Of the 
forty-eight production wells, ten were on gas lift and the balance 
flowing. 

Accumulative crude oil production for this field exceeded 100,000,000 
barrels on November 14, 1969. The state of Alas~a has received an 
average of $2 million annually for their share of ro.yalties and land 
rentals from Moose Range lands during the past twelve years. 

Completion during 1968 of a large compressor plant of 6000 psi capacity 
provided gas surface injection at nine wells. These wells, with injec
tion pressures ranging from 4800-5000 psi, average 185/MCF/D. The 
natural gas is purchased and piped in from the gas field south of Kenai. 

Vapor recovery facilities placed in operation in early 1967 are, according 
to standard 0~1, conserving nearly one million cubic feet of rich vapors 
per ~· Nearly 300,000 cubic feet are recovered from the 13,000 barrel 
surge tank at tank 1/2.2. These vapors, piped to the compre~sor plant, 
provide the source for the propane recovery facilities. These facilities 
have; since ~~ produced about 250,000 gallons propane each month. 

Portable drilling rigs were moved over five locations (12-4, 14-34, 21-4, 
32-9, 34-5) for remedial drilling. Tubing was pulled from the well and 
sections of sand accumulation cleared. Multiple packers were installed 
along tubing sections for production control. 
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' A new telemetry circuit was installed at the Oilfield this summer to 
permit Kenai Pipeline Company use of microwave links between Nikiski 
and Soldotna Creek Pump Station. 

Three men oil wells were drilled in the Swanson River participating 
area this season. All three were slant drilled from existing well 
sites 34-5, 34-9, and 41-9. Connecting flow lines were also installed 
from the new well heads to main flow lines nearby. A forth drilling 
pad with reserve pit was constructed at existing well site 243-8 but 
drilling did not canm.ence during this period. 

Two new flow lines were installed during November at Swanson River to 
handle production from the new wells, SCU 14-5 and SCU 12-10. 

A new centrally located emergency gas flare in the Soldotna Creek area 
of Swanson River Oilfield was installed late in the year. Completion 
and utilization is scheduled for Marcp 1970. The purpose of this 
installation will be to flare gas, as required, to protect facilities 
in the SOldotna Creek gas recovery system. Flaring equipment at 
individual tank settings will be retained as a back-up, however, standard 
says, flaring will be eliminated or reduced to an absolute minimum at 
those locations. 

• 
On February 26 a crude oil line break was observed by Assistant Manager 
Richey flying over SCU 41-9 well site. A flange on the automatic 
shut-off valve, washed out tram sand erosion, caused the leak. 
Crude, sprayed in the wind covered a hundred yard circumference from 
the "Christmas Tree•" 

On Friday, April 18, the standard Oil Company reported a crude oil 
line break in the SOldotna Creek Unit (SCU) of the Swanson River 
Oilfield. The pipeline crosses Swanson River frbm tank settings 3-34 
and 1-4. The main force of the break blew crude across Swanson River 
and on the river ice. Containment and skimming booms were installed, 
the crude removed from the ice and open water, and total cleanup plus 
rehabilitation of river batiks completed. About two acres of land 
and river were involved. Apparently a Dresser coupling parted when 
line pressure exceeded the coupling's working limit. 

Exploration 

Drilling• Three new wells SCU 12-10 {near 41-9) SCU 14-5, 31-16, 34-9 
wells were drilled on the Moose Range during the period. All were 
located at Swanson River. 

In addition, standard Oil and Forest Oil submitted requests to drill 
two exploratory wells. Standard constructed an ice-road from existing 
well site 34-8 two miles ·south to their Mink Creek exploratory well 
location 14-20. During this same December period, Forest Oil ·Corporation 
of Denver received approval to construct a five mile ice road east of 
the Oilfield to Sunrise Lake. Forest Oil is drilling for lease holders 
Phillips-Pan American, Standard Oil, Atlantic-Richfield, and Mobil Oil. 



J Texaco crews returned in late ~all to eo;plete clean~ and restoration. 
o~ previously disapproved access routes, airstrip and drill pads at their 
Point Possession locations. Following additional cleanup e~~orts, re
seeding, ~ertilizing, structural removal, and sloping at these locations , 
approval was granted. 

Seismogrephic. standard Oi+ and Gul~ Oil were the only companies 
conducting seismic work on the Re~uge this year. Both Marathon Oil and 
Continental Oil had submitted seismic programs but cancelled out be~ore 
they became active. 

Each company requesting a permit ~or seismic activity on the Re~uge was 
in:f'ormed o~ the 1964 ivilderness Act which requires the evaluation o~ 
re~uge lands and the associated restrictions limiting their operations 
to existing trails, prohibiting use o~ dozer equipment ~or construction 
of new seismic trails or allowing the ~elling o~ trees. 

standard Oil conducted an ambitious fifty-one mile shot-line program 
south and east o~ the Swanson River Oilfield and west throughout the 
Swan Lake Canoe System. Their original program request involved more 
than one hundred miles of trails, however, their efforts were restricted 
to ~ifty one miles of existing trails. Many additional connecting 
seismic.lines were used ~or access to the shot lines. Alaska Geophysical 
conducted the seia.ographic work for standard. 

The Gul~ Oil Company conducted twenty-six of a ~orty-eight mile program 
on those fragile lands in the Caribou Hills. Deep snow drifts and high 
gradients prevented Western Geophysical, the seismic contractor, from 
completing the proposed program. Gulf's total program extended ~rom 
Refuge lands well into Alaska state lands to the south. Although our 
sta~f, during numerous personal contacts, attempted to convey an 
appreciation ~or state land resources, the dozers were fast at work 
once seismic effort was complete on the Moose Range. As a result, 
Western Geophysical received a court stop-order for their unwarranted 
destruction of stream banks and river bottoms along the valuable Deep 
Creek ~ishery resource. . 

Seismic cleanup programs were conducted by standard and Gulf during the 
surmner. standard's program was approved, but the lack of defined trails 
following breakup in the Caribou Hills limited complete cleanup by Gulf 
Oil. As a result, Gulf's program has not yet been approved until all 
shot holes have been located and plugged proper~. 
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V. FIELD INVESTIGATIONS 

A. Progress Report on studies 

1. Moose Research Center. (Wildlife Management study Outline #3). 
Winter browse utilization was measured in enclosures 1 and 2 during 
late April and early May. The browsed twig count method was used. 
The following table (Table 10) shows utilization by species and 
type for each of the two enclosures. T'nis utilization represents 
removal of approximately 25 percent of the annual growth. Indica
tions are that the populations will not increase to the point 
where they will utilize all the annual growth available. Enclosure 
1 was originally stocked with eleven (11) moose and enclosure 2 
was stocked with fifteen (15) moose. The present population in 
these enclosures are seven (7) and twelve (12) respectively. 
Enclosures 3 and 4 have twelve (12) and eighteen (18) moose. 

2. Moose Populations stugy. (Wildlife Management Study Outline #4) 
The 26 moose tagged at the headwaters of Mystery Creek during 
October 1968 have provided some interesting observations. Some 
of these animals were sighted in the lowlands as late as July 1. 
One large bull was observed on May 23 near Moose Lake in the low
lands and was observed in September at the same spot where he had 
been togged the previous year. 

A total ~f 27 observations have been recorded in this office most 
of which were made by Bureau personnel. Alaska Department of Fish 
and Grune has many more observations which they received from the 
public. 

3· Slikok Area Browse Plots. No report. 

4. Dell Sheep Studies. No report. 



TABLE 10. 

J WINTER BROWSE Ul'ILIZATION 1968-69 

/Enclosure 1 7 

POUNDS 
~ Acres Bir. Will. Asp. Cott. Vi b. ~ 

Dense Birch Regrowth 113 6365 238 116 42 

Medium Birch Regrowth 95 3742 379 35 

Tbin Birch Regrowth 69 "2808 237 8 

Spruce Birch Regrowth 40 1304 192 

Spruce Regrowth 89 4o7 103 67 

Mature HardwOods Dense 54 188 30 55 136 

Mature Hardwoods ibin 46 704 34 75 16 6 

TOTAL 15,511 1184 330 27 104 136 

Total utilization 17,299 lbs. 

7 Moose, 210 days 12/lbs./moose/day 



VI. PUBLIC ~ATIONS 

A. Recreational Use. Recreational use during 1969 exhibited a marked 
reduction from the past few years (Figure 2). The reduction can be 
attributed to closures due to high fire danger, and to the poor 
salmon run. 

The year began with an increase in the numbers of winter users. 
Record high use contin~ed until mid-June when the refuge was' closed 
because of the Russian River Fire. Periodic closures and fire bans 
were in effect throughout the remainder of the summer. Figure 3 
graphically illustrates the difference between the daily use in a 
normal year and the daily use in 1969. 

The only activities that showed an increase were: small game hunting 
(excellent weather and high populations of grouse and snowshoe hare), 
Picnicing, Hiking, Photography and Horseback Riding. (Tabl~ 11). 

Overcrowded conditions still exist even with reduced use. The condi
tions at Kenai-Russian River Campground are deplorable during the 
salmon run. 

Most work was completed on Tustumena Campground. All that is needed is 
about 3000 yards of crushed gravel for final surfacing. Public use of 
this . campground continues to increase as it becomes more well known. 

Popularity of the MOose Range is 
During 1969 we wrote 137 letters 
camping, fishing, hunting, etc. 
48~' 

not restricted to Alaska residents. 
answering inquirie·s about canoeing, 
Most letters came from. the "lower 

Dr. Harold steinhoff, Professor of Wildlife Management, Colorado State 
University, completed a study of recreational values while on sabattical. 
This study was conducted in cooperation with the BSF&W and the Alaska 
Cooperative Wildlife Research Unit. 

The report attempts to place a dollar value on wildlife oriented recrea
tion. Questionaires were sent to 3908 family urti ts who were observed 
using the Moose Range. other questionaires were sent to random selected 
people who did not visit the Moose Range, and to managers and administrators 
(A copy of this report is attached --See Appendix) 

Reports such as this help managers to determine the views of the average 
citizen. Too often we hear from. only the vocal minority who usually are 
in opposition to present management practices. A realistic loOk at the 
views of all citizens is essential to manage refuges in the national 
interest. 
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TAlLE 11. 

RECREATIONAL VISITS 

1 9 6 5 1 9 6 6 1 9 6 7 1 9 6 8 1 9 6 9 

HUNTING 

Big Game 30,000 46,000 46,900 45,74<> 23,915 
~hall Galle 3,000 3,200 4,000 5,8oo 7,964 
Waterfowl Boo 700 700 Boo 635 
other 34o 560 20 40 32 

FISHING 42,750 46,000 75,200 19,6oo 50,575 

CAMPING 29,550 56,500 101,1too· lo8,500 62,6ol 

PICNICING 1,000 3,000 1,000 5,200 10,620 

WATER SFORrS 

Boating 1,000 4,820 5,550 7,.150 3,630 
Canoeing 710 1,100 3,8oo IJ,700 2,900 
Svi-ing 100 1,500 1,6oo ·2 Boo 665 , 
Water Skiing 50 6o 50 450 225 

WIN'l'ER SFOm'S 3,900 5,550 6,550 8,210 1,360 

cmrER 

Berry Picking 4oo 4oo 1,500 8,4oo 3,330 
Hiking 200 200 400 .1,000 1,200 
Fbotography 1,500 '1, 550 2,089 
Horseback Ride 320 552 
other Misc. 28,700 37,7lw 55,820 42,900 27,650 

TC1.1'AL 1~2,500 207,630 305,970 323,16o 125,984 

) 

; 
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B. Refuge Visitors 

Official visitors from .the USDI and the BUREAU are listed below in 
date order: 

3/6 IAlvid L. Spencer 
4/23 Don Combs 
4/23 Ray Tremblay 
4/16 Walt Rust 
6/10 John B. Van den Akker 
6/10 Ed Smith 
6/10 Lee R. Jacoby 
6/19 Harold Preston 
7/31 Ray Tremblay 
8/12 Jim Cheatham 
8/21 Pete Cizmich 
8/18 Jim Gritman 
8/18 Don Distner 
8/18 Jim Cheatham 
8/19 Albert L. Comiskey 

Fire Weatherman 
8/29 Richard E. Traylor 
913 Jim Scott 
9//3 C. McVee 
9 3 Jim Richardson 
9/3 Mr. King 
9/8 John E. Lewis 
9/8 John Merick · 
12/18 Edgar Bailey 

BSFW 
B.SFW 
BSFW 
BLM 
BSFW 
BSFW 
BSFW 
BSFW 
BSFW 
ELM 
ELM 
BSFW 
BSFW 
BLM 
BLM 

ELM 
BLM 
BLM 
BLM 
BLM 
BLM 
BLM 
BSFW 

Visitors from Other Federal Agencies 

6/5 Pete Jarnes 
6/5 Hugh Becor 
6/5 John H. Hummel 

5/7 Tom Sering 

ll/11 John Bugli 

3/19 Richard Warren 
3/19 K. J. Metcalf 
7/17 John c. Crupper 
8/28 Ray Clark 
8/28 George F. Roskie 
9/9 Dr. & Mrs. L. Robertson 
12/10 John Galea 

12/10 D. M. Sensinerer, Chief 
Space Req. Branch 

FAA 
FAA 
FAA 

FHA 

FHA 

USFS 
USFS 
USFS 
USFS 
USFS 
USFS 
USF8-

GSA 
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Anchorage, Alaska 
Anchorage, Alaska 
Anchorage, Alaska 
Anchorage, Alaska 
Portland, Oregon 
Portland, Oregon 
Portland, Oregon 
Portland, Oregon 
Anchorage, Alaska 
Anchorage, Alaska 
Anchorage, Alaska 
Washington, D. c. 
Portland, Oregon 
Anchorage, Alaska 
Anchorage, Alaska 

Falsom, California 
Anchorage, Alaska 
Anchorage, Alaska 
Anchorage, Alaska 
Anchorage, Alaska 
Anchorage, Alaska 
Anchorage, Alaska 
Cold ~y, Alaska 

" 

Kenai, Alaska 
Anchorage, Alaska 
Kenai, Alaska 

Anchorage, Alaska 

Soldotna, Alaska 

Anchorage, Alaska 
Anchorage, Alaska 
Anchorage, Alaska 
Anchorage, Alaska 
Anchorage, Alaska 
Juneau, Alaska 
Seward, Alaska 

Auburn 



3/11 Bill Wunnicke USGS Anchorage, Alaska 
3/11 Don L. McGee USGS Anchorage, Alaska 
3/12 Gary Anderson USGS Anchorage, Alaska 
5/6 Gary Anderson USGS Anchorage, Alaska 
5/6 Bill Barnwell USGS Anchorage, Alaska 
7/15 Hank Hayvrard USGS Anchorage, Alaska 
7/15 stan Jones USGS Anchorage, Alaska 
7/15 Gary Anderson USGS Anchorage, Alaska 
7/17 Richard M. Hurd USGS Juneau, Alaska 

12/10 Art Hawks scs Homer, Alaska 

other Agencies 

1/14 R_on Somerville ADF&G* Anchorage, Alaska 
1/14 Royce Perkins ADF&G Homer, Alaska 
3/18 Royce Perkins ADF&G Homer, Alaska 
4/2 Ed Martin ADF&G Homer, Alaska 
4/2 R. A. Rausch ADF&G Fairbanks, Alaska . 
4/2 Dennis Bromley ADF&G Moose Pen, KNMR 
4/10 Kaarlo Kokko, Board Member ADF&G Kenai, Alaska 
4/25 Bob Weinhold ADF&G Anchorage, Alaska 
5/15 Ronald J. Charles ADF&G Soldotna, Alaska 
5/15 Alan c. Havens ADF&G Soldotna, Alaska 
5/21 Robert E. LeResche ADF&G Moose Pen, KNMR 
5/23 sterling Eide ADF&G Anchcrage, Alaska 
5/23 Royce Perkins ADF&G Homer, Alaska 
5/23 .Paul A. LeRoux ADF&G Anchorage, Alaska 
5/28 Phillip D. Havens ADF&G Anchorage, Alaska 
5/28 Paul A. LeRoux ADF&G Anchorage, Alaska 
8/12 Larry Engel ADF&G Soldotna, Alaska 
10/21 Joseph R. Blum ADF&G Anchorage, Alaska 
10/22 Ron J. Somerville ADF&G Anchorage, Alaska 
10/22 Sterling H. Eide ADF&G Anchorage, Alaska 
10/22 Royce Perkins ADF&G Homer, Alaska 
10/22 Paul A. LeRoux AD.F&G Soldotna, Alaska . 

*Alaska Department of Fish and Game 

9/4 T. R. Fleming ADH** Anchorage, Alaska 

** Alaska Department of Highways 

3/11 Karl L. Vonder.Ahe SDO&G*** Anchorage, Alaska 

*** Alaska state Division of Oil and Gas 

Oil and Geophysical Compagy Representatives 

Alaskan Geophysical 
· 3/19 Lawson Snodgrass Anchorage, Alaska 

3/19 Bob Sauer Anchorage, Alaska 

Alaska Pipeline Company 
10/10 Harold Schmidt Anchorage, Alaska 
10/16 Perry L. Johnson Anchorage, Alaska 
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10/16 Don R. Meierhoff 
10/22 Perry L. Johnson 

Forest Oil Corporation 
J2/ 5 Dale F. Dorn 
J2/5 Keith w. CalderWood 
12/17 H. E. Snider 
J2/17 Dale F. Dorn 
12/29 John Reynolds 

Drilli~ Service Inc. 
1222 0. E. ~Yahk.'' Smnpter 
12/22 Ken Willits 
12/29 Kenneth L. Willits 

Marathon Oil Company 
6/5 Morris Lowman 
6/5 A. Socha 

Snelson Construction Co. 
2/5 Jim McFarland 
4/3 Jim MCFarland 

S & G Construction 
12/29 Ed Spalinger · 
12/29 Leroy E. Foster 

standard Oil Com,pany 
3/11 John Carson 
11/25 Leroy Post 
11/25 T. Nichols 
12/16 w. c. Morrison 
12/29 Don Eck 

Western Geophysical 
12/29 George E. Underwood 
12/29 Merle J. Walker 
12/29 Don L. De.rt 

Students 
4/28 

6/24 
6/24 

s. A. Linderman 
Bruce w. Johnson 
Clifford· M. Wright 
Patrick 0. Corr 
Dennis Knutson 
Marilyn .Modafferi 
Jurn Weinstrls 
Dr. ~ve Klein 
Jerry Hok 
Leo J. ·Sa.lo 
Carl McLlroy 
Les Pengelly 
Spencer Linderman 
Robert J. Langlotz 
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U of A 

U of A 
U of A 

Anchorage, Alaska 
Anchorage, Alaska 

Anchorage, Alaska 
·Anchorage, Alaska 
Denver, Colorado 
Anchorage, Alaska 
Anchorage, Alaska 

Anchorage, Alaska 
Anchorage, Alaska 
Anchorage, Alaska 

Anchorage, Alaska 
Kenai, Alaska 

Kenai, Alaska 
Kenai, Alaska 

Soldotna, Alaska 
Soldotna, Alaska 

Anchorage, Alaska 
Anchorage, Alaska 
Anchorage, Alaska 
Anchorage, Alaska 
Anchorage, Alaska 

Anchorage, Alaska 
Anchorage, Alaska 
Anchorage, Alaska 

Fairbanks, Alaska 

Fairbanks, Alaska 
Fairbanks, Alaska 



7/17 

7/17 

7/17 

7/17 

Laurence c. Wa1ker 
Stephen Austin state University 
Rudy M. Kallender 
Oregon state University 
Clarence M. Skau 
University of Nevada 
John A. Zivnuska 
University of California 

Nacogdoches, Texas 

Cor.vall.is, Oregon 

Reno, Nevada 

Berkeley, California 

other Visitors 

1/13 
2/6" 

3/18 

4/3 

4/15 

5/8 
5/8 
5/8 
5/15 
6/5 

8/25 

8/29 

9/10 

8/11 

9/22 

10/2 
10/J 

10/21 

12/10 

12/J,O 

Jess Willard (Guide) 
Jim"Nordale 
Kenai Peninsula Borough tegal Council 
Dave Harper 
Harper Real Estate . 
Glen Williams 
Williams Excavating 
Ed Garnett, Manager 
Trans-America Title Co. 

Caribou Lake, Alaska 
Soldotna, AlaSka 

Kenai, Alaska 

Kenai, Alaska 

Kenai, Alaska 

Henry B. Rust (Commer~ial camp operator)Anchorage, Alaska 
Lloyd L. Hall (Commercial camp operator) Anchorage, Alaska 
Bill Cunningham ( Comm. camp operator) Anchorage, Alafk a 

· Mrs. L. W. McConnel Kenai, Alaska 
Nels Kje1stad Kenai, Alaska 
Acting City Manager 
Dori Artz 
Artz Aerial Sparying 
David Webster 
Daily Times 
Dr. and Mrs. Anthony Bubenik 
Wildlife Research 
Leo J. Salo 
Dept. of Agriculture & Forest Zoology 
Kojo Tanaka 
Photographer of Hildlife 
Steve Smith (former employee) 
Bob Ture · 
Eagle River Preservation 
Hilliam K. Wyant 
St. Louis Disptach 
Jess Haggard 
LeTourneau Corp. 
Bill Nolen 
LeTourneau Corp. 

Society 

Jordon, Montana 

Anchorage, Alaska 

Switzerland 

Helsinki, Finland 

Tokyo, Japan 

Anchorage, Alaska 
Eagle River, Alaska 

Washington, D. C. 

Longview, Texas 

Longview, Texas 

c. Refuge Participation. On January 2 and 14, staff members discussed 
hunting proposal with Alaska Department of Fish and Game representatives; 
and on January 6 and 7 attended the Game Division meeting in Anchorage. 

Two staff members attended meetings of the Alaska Conservation Society 
on 1/8, 1/11, 2/ll, and 2/28~ 

Assistant Manager Richey" in charge of oil-enforcement went on a "Show Me" 
trip to the North Slope with Standard Oil Company on 2/5. 



Assistant Refuge Manager Kurtz explained conservation work and profes
sional requirements to a Cub Scout and his father on 2/14. 

staff attended an annual. meeting with USFS to discuss mutual problems 
on 2/17 and 18. 

Assistant Manager Kurtz gave recreational talk to local Bqy Scouts 
concerning summer hiking program on 2/16. 

Approximately 10,000 leaflets (Kenai NMR and Alaskan Wildlife Refuges) 
and maps were sent to Los Angeles for the AlaSka Trade and Travel Fair 
at Century City at the requ~st of the Kenai City Manager on 3/11. 

Assistant Managers Seemel and Kurtz attended TAP (Technical Action Panel) 
meeting and field trip on 3/11. 

Assistant Manager Kurtz presented a slide talk to the Kenai Chamber of 
Commerce on 3/12 concerning Kenai NMR recreational program. 

Assistant Manager Kurtz presently serving on publicity committee Kenai 
Chamber of Commerce. 

staff went on "Show Me" trip to Juneau Flats with USFS on 3/15. 

Assistant Manager Kurtz presented a slide talk to the Soldotna Chamber 
of Commerce on 3/18 concerning "th e Kenai NMR recreational program. 

Two films, CONSERVATION HERITAGE and ARCTIC WILDLIFE RANGE were shown 
to 60 third graders at Sears Elementary School on 3/~9· 

Refuge personnel are involved with Kenai Peninsula Borough School &,ystem 
researching and assisting in developing a conservation-education curriculum · 
which is scheduled for incorporation into the school system this fall. 
Library material and conservation-education curricula currently in use 
elsewhere in the "states" were f'!ll"nished the Kenai Peninsula School 
District to aid them in developing their curriculun for the coming 
school year.· 

Assistant Manager Kurtz attended BQy Scout meetings on April 10 and 
April 24. 

Assistant Manager Kurtz discussed hiking with the Boy Scouts on April 16 • 
.. 

Assistant Managers Kurtz and Seemel attended the Kenai Chapter of the 
AlaSka Conservation Society meeting with 35 members present on April 17. 

Assistant Manager Kurtz attended the Public Relations Committee meeting 
of the Kenai Chamber of Commerce on April 21, of which he is a member. 

Assistant Manager Kurtz met with authors of Kenai Pamphle~ Committee 
on April 22. 
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From April 29 to May 2, Refuge :t-lanager Hakala and assistants Seemel 
and Kurtz met with Univer~ity of Alaska students for field trips on 
the refuge. 

Assistant Manager Kurtz talked with eight Cub Scouts on May 9, and 
another troop on May 21." 

Assistant Manager Richey nttended an ACS (Kenai Chapter) meeting on 
May 9· 

Refuge Mannger Hakala taD~ed with Cub .3cout Troop :/:3 on May 14. 

Refuge Manager Hakala and assistant Seemel and Richey met with USFS 
discussing mutual Gummer projects on May 14. 

As~istant Manager Richey met with two Wildwood Air Force Base men 
concerning wildlife management and conservation on the refuge on 
May2l. 

Assistant Manager Richey discussed recreational use on refuge lands with 
Sgt. Willets of Elmendorf AFB and other serv~ce personnel on May 22. 

Refuge Manager Hakala attended a public hearing on the Kenai River Bridge 
location held on May 27, and presented wildlife conservation facts. 

Assistant Manager Seemel toured the campgrounds and North Road facilities 
with 4o members of the ·National Wildlife Federation., and explained 
Moose Range projects on May 27. 

Refug~ Manager Hakala and Assistant Manager Richey met with City Manager, 
FAA officials, and Marathon Oil Company on June 4 for a meeting and 
inspection of Beaver Creek Road. 

Refuge Manager Richey appeared on l<HAR-!I:V for a half-hour presentation 
of the canoe syl3tem on the Kenai i·IMR, i)/24. 

Refuge Manager Hakala met with US Forest Service, VIS planning on 
July 14. 

Intermitten~ employee Bruce West (Kenai High School Coach) discussed 
Moose Range activities at the Kiwanis Weekly Club meeting. Sixteen 
people attended, on July 22. 

RefUge Manager Hakala attended an Associated state Colleges and 
Universities Forestry Research Organization meeting on July 17. 
Oil briefing and tour of ~l~nson River Oilfield followed. 

Assistant Manager Richey attended the Alaska Conservation Society, 
Kenai Chapter, Director's meeting on September 26. 

Assi.stant Manager Kurtz served on conservation panel, Methodist Mariners' 
Club October 5· 41 pres.ent. 

Assistant Managers Seemel and Kurtz attended Environmental Education 
Workshop in Seward on October 8. 
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Assistant Managers Seemel and Kurtz attended an Environmental Education 
Committee meeting October 13. 

Staff met with Alaska Department of Fish and Game on October 22. 

Assistant' Manager Kurtz gave a slide talk to 19 Girl Scouts on October 
20. 

Assistant Manager Kurtz gave a slide talk to the North Kenai Elementary 
School on October 23. 230 present. 

Assistant Manager Kurtz gave a slide talk to the Kenai Elementary 
School on October 24. 150 present. 

Assistant Manager Kurtz spoke on refuge objectives at the October 29 
Kenai Chamber of Commerce meeting. 40 ·present. 

Assistant Manager Kurtz attended Environmental Education Committee 
meeting on November 17. 

Assistant Manager Richey and Seemel attended USFS Russian River Fire 
Review in Anchorage on October 27 and 28. 

staff met with Alaska Department of Fish and Game in Anchorage on 
November 21. 

Assistant Manager Kurtz showed film SO LITTLE TIME to Soldotna Chamber 
of Cammer on November 26. 32 present. 

Assistant Manager Kurtz showed film SO LITTLE TIME to the residents of 
Thompson Park. 23 present on November 30. 

SO LITTLE TIME film was loaned to the Kenai Junior High School on 
December 1-3· 250 viewed the film. 

Assistant Manager Kurtz discussed recreation potential of Moose Range 
to Kenai Development Committee on December. 3~ 13 present. 

Asst. Manager Kurtz attended Enviornmental Education Sub~Committee 
Meeting on December 4. 4 present. 

Assistant Manager Richey attended Alaska Conservation Society's 
Director's meeting (Kenai Chapter) on December 5· 

Asst. Manager Kurtz discussed refuge objectives at Homer Chamber of 
Commerce on December 8. 21 present. 

Assistant Managers Seemel and Kurtz attended Environmental Education 
Meeting at Sterling on December 15. 31 present. 

Assistant Manager Kurtz discussed conservation at Kalfonski Nordic 
Ski Club Meeting on December 22. 
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D. Hunting 

Species 

Moose (bulls} Unit 15A 

Moose (bulls} Unit 15 B, c 

Caribou 

Mt. Goat 

Mt. Sheep 

Brown Bear 

mack Bear 

Grouse 

?tarmigan 

Game ducks, geese & brant 

Camnon Snipe 

Little Brown Cranes 

BIG GAME 

Season 

Aug. 20-Sept. 20 
November 1-20 

Aug. 20-Sept. 30 
November 1-20 

No open season 

Aug. 10- Dec. 31 

Aug. 10-Sept. 20 

Sept. 1-30 

Aug. 10-June ~ 

UPLAND GAME 

Aug·. 10-April 30 

Aug. 10-April 30 

WATERFOWL 

Sept. 1-Dec~ 14 

Sept. 1-0ctober 31 

Sept. 1-0ctober 15 

Limit 

1 
1 

1 
1 

2 

1 3/4 curl ram 

1 

3 

15/da.,~ poss~ 

20/da.,4o poss. 

Federal 

Federal 

Federal 

Serious publ.ic· hunting on the Refuge begins in late March when emergent 
black bear provide the earliest big game hunting. ·Spring arrived early 
this year, the Coyote Lake was ice-:f'ree on April 28, and most refuge 
lakes were ice-free by May 3· Following this early spring hunting 
effort for black bear, public hunting pressure remained minimal until 
the moose-sheep-goat seasonal opening in mid-September. At this time, 
several bears are usually harvested during late August through September. 

Thirteen sheep-goat hunters arrived at Green Lake.by opening day August 10. 
The :following ~ successful hunters returned with two legal sheep, one 
goat and an illegal ewe mistakenly harvested :for a goat. Following seven 
~s of bunting a total of thirty-seven known hunters bad visited the area 
and harvested six legal rams. 

Several bunting parties traveied by boat to the bead of Tustumena Lake and 
hunted those mountain regions south of Tustumena Glacier. A few bunters 
:flew i'nto Lake :Emma and even fewer visited '1\Tin Lakes. One legal ram, 
two goat and two black bear were harvested at Twin Lakes during the first 
bunting week. Two camps were also observed at Iceberg Lake. Upper 
~ River strip was closed to al.l aircraft use this season. Normal 
bunter access at this site was probably shifted to Lake Emma. 
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Enforcement men were again stationed at Green Lake, Twin Lakes, and 
Surprise MOuntain during the first week or two of the sheep season. 
The two men at Surprise Mountain recorded only one legal ram taken during 
their stay. 

Because of severe fire danger throughout the Refuge, the Moose Range was 
officially closed August 16 to all public use. Hunting was curtailed 
sharply as hunters slowly departed the mountains. 

The public use ban was continued through September 3 limiting moose 
harvest substantially during the early season which opened August 20. 
That area west of Swanson River Road to Moose Point and ·bounded by the 
Kenai River on the south and Cook Inlet to the west, remained closed to 
all hunting during fire-fighting operations. The ban in this section 
was lifted October 9. 

Mild weather and a limited bull moose population throughout the lowlands 
provided poor hunter success for the usual mass of road bunters. Very 
few moose were available along Mystery Creek Road during both the early 
and late seasons this year. During the late moose season, however, moose 
became readily available as 1h ey moved into the Funny R1 ver area during 
the last ten ~s of the November bunt. 

Use of aircraft was somewhat curtailed because of the Refuge closure. 
However, aerial hunters quick.ly harvested numerous moose near the low
land lakes following re-opening of the Moose Range to public use 
September 3· !lhe lake ice was considered unsafe during the early 
November season, however, several aircraft were observed on refuge lakes 
between November 15-20. 

Two hundred antlerless permits were issued for each sub-unit in Game 
Management Unit 15 but mild weather and the unavailability of moose 
near access routes postponed these hunts until January-February 1970. 

E. Violations. The usual unauthorized vehicle use off established roads 
was minimal this year. Additional news releases, sign posting, and 
aerial patrol kept violations to a minimum. 

The Caribou Hills is especially vunerable to unauthorized vehicle use 
because of existing seismic trails along the Refuge boundary. Although 
numerous cross-country vehicle types utilized the state lands during 
big game hunting season this year, only two minor vehicle use violations 
were observed on Refuge lands. Frequent aerial patrols were probably 
responsible for these negative results. · 

During the September moose hunt, three hunters were observed in the 
Tustumena Lake area, using a lmphi-Cat vehicle to haul out a moose 
which they had killed approximately one mile fran the lake. The tracks 
made by this vehicle on the virgin tundra will be visible for many years. 
The three hunters were taken before the u.s. Commissioner's Court and 
found guilty on charges of willful and unlawful use of a vehicle on . 
refuge lands prohibited to vehicular use. The three Messrs. Ralph A. 
Ovalle, Arthur L. Spooner, and Gerald A. Kitchen were each fined $500 
with $250 suspended. 
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Fires became a constant problem on "t:ihe Refuge this year. A group 
of campers on the large island at Hidden Lake were unable to contain 
a campfire they had constructed, so de-parted the island and let the 
fire take its course. The Bureau of Land Management extinguished the 
fire but not before several virgin acres of timber had turned to ash. 
The violators were contacted and the case presented to the FBI. 

A contact was made vlith Mr. Mike Roddy, a Soldotna bartender, at his 
tent camp on South Fork or I 1dian Creek. Mr. RodQy apparently wished 
to depart civilization fo:r a time and had friends helicopter he and his 
portable hydraulic dredge i:frl;o the area. This small mining venture was 
quickly stopped and Nr. Roddy requested to depart. 

F. Safety. During 1969 the accident rate on the Moose Range exhibited 
a significant .decrease ove1· past years. Following is a summ.a::rj of 
1969 accidents. 

Government Personnel. None (last year three) 

Goverrnnent Equipment. Floats on N. 766 government owned Beaver air
craft damaged on rough water landing. 

Private Aircraft. Only four accidents were reported this year compared 
to 13 last year. 

Three accidents resulted in no injuries. One of the aircraft was 
demolished and the other two were able to fly out after repairs. 

On June 24 a milita17 H-21 helicopter crashed with nine persons aboard 
while assisting with the fire fighting effort. There was one fatality 
and five injuries reported. The helicopter lifted into the air, but 
experienced difficulty in gaining altitude. The pilot attempted ~o 
return to the landing pad when the belicopter struck some nearby trees 
and was demolished. 

He feel that our closure of sub-marginal lakes and strips to aircraft 
landings and closure of aircraft hunting during most of the early season 
have been factors contributing to the reduction in accidents. 

other. The son of a refuge employee received minor abrasions when a 
picnic table tipped over on him. There were many cuts, burns, etc., sus
tained by the five to six thousand fire fighters on the Moose Range fires. 
Copies o:r accident report forms have been requested from K..M and USFS. 
To date no replies have been received. 

Bureau employees, mostly intermittent laborers hired for summer mainten
ance, spent a total of 1525 man-hours on fire lines; no injuries were 
sustained by any of our employees. 
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A comparison of this year's safety record with last year's follows: 

!.@ 12§2 
Employee Injuries 3 0 
Fatalities 7 3 
Aircraft Accidents 13 3 
Boating Accidents 1 0 

Safety meetings were held weekly while intermittent employees were 
on the payroll and monthly during the remainder of the year. Subjects 
discussed were as follows: 

Home Hazards 
Emergency vehicle repairs 
First Aid 
Search & Rescue 
Arctic Survival 
Axe and Chainsaw use 
Defensive Driving 
Protective Equipment 
Driving Safety 
Dogs and Children in Campgrounds 

Fire Control 
Boating Safety 
Fire Fighting 
Bears in Campgrounds 
Safety equipment in vehicles 
Campground sani tati on 
Lawnmover safety 
Public safety 
Lifting 

We feel that weekly SAFETY meetings contributed to the reduction of 
acci ents to employees. 

All staff members completed Defensive Driver Training, First Aid and 
Radiological Monitoring courses. Managers Kurtz and Seemel completed 
the Air Force Arctic Survival Course. 



VII • OTHER ITNvl:S 

A. Items of Interest 

John Kodysz terminated employment with the Bureau on July 26, 1969. 

Ralph M. Mumm. was appointed t~ fill the vacancy on October 5, 1969. 

B. Credits 

Credit should be given to the following persons for their work 
on the following section~ of this report. 

Robert A. Richey II. Wildlife, Section A, B, c, D, 

E, F, and I. 

IV. He source Management, Section 

F & G. 

VI. Public Relations, Section D & E. 

Robert K. Seemel I. General, Section B. 

III. Refuge Development, Section B, c, 

D, E, and F. 

IV. Resource Management, Section A, B, 

and D. 

v. Field Investigations 

John E. Kurtz II. Wildlife, Section G & H 

III. Physical Development, Section A. 

IV. Resource Management, Section C & E. 

VI. Public Relations, Section A & F. 

Cherie E. stroud I. C'reneral, Section A. 

VI. Public Relntions, Section B & C. 

c. Photographs 

A ::election of photographs depicting Moose Range activities are 
included in the appendix. 
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3-1750 
Font NR-1 
(ReT. March 1953) 

WATERFOWL 

REFUGE ___ KEN____;__AI_N_ATI~O_.;;N,;.;..f!L~M~OO~SE.;;;.....;RAN~~G~E---- MONTHS OF SEPTEMBER TO DECEMBER , 19~ 

Swans: 

( 1) 
Speciae 

--whistling 
Tl"UIIlpe te r 

Geese: 
---carl ada 

Cackling 
Brant 
\<Ihi te -fronted 
Snow 

~ TOT.f!LS 
Ducke : 
~lard 

Black ' 
Gadwall 
Baldpate 
Pi ntail 
Green-vinged teal 
Blue -winged teal 
Cinnamon teal 
Shoveler 
r!ood 
Redhead 
Ring-necked 
Canvasback 
Scaup 
Goldeneye 
Bufflehead 
Ruddy 
Other 

Coot: TCJ.r.ALS --
. 

1 W e e k a o f r e p o r t 1 n g p e r i o d 
: ·~97/6,_---~---9'/-13--:~~9/72=0~1 -- ~9~/2~7~--~l-0~/4~~~1~0~/1-1~1~10~/~1~8~1--l-0/~~-5--:---1-1~/-l-l--l-1-/8---

l : 2 3 4 5 6 : 1 8 9 10 . 
iiBo 1eo 140 100 r- 50 50 25 15 15 15 

100 100 100 150 
~ 

300 700 , 12, 000 100 100 
• 

100 100 100 1'50 ~00 Boo 1? 1 so ?06 1 ()() 

1 '500 1500 500 200 200 200 ? 00 ?00 1 ()() 100 

200 100 so 
500 200 100 ')0 

1-5oo -500 100 50 
'iOOO 500 500 200 so 

200 100 so -

400 4oo 200 100 50 I)Q c;o c;o C)() <:;() 

1000 6oo -~0 -=«)0 ~00 H>O 1 ()() 100 , ()() 1 ()() 

TOO 50 50 20 20 20 20 20 2o ?0 

8400 3950 1850 920 620 370 370 370 270 270 

# Wl .,.,.. .... ...., __________ , '"' &:::AM'""""'t~- ~~~1 ~"W"""'"'•m•o;----nt-... ~.,...--ez;e a M!RP' 



.. ,_1~ 
Cont. NR-1 
(Rev. March 1953) WATERFOWL 

(Continuation Sheet) 

REFmm ______ ~YJN~AI~~N~A~TI~ON~AL~~MOO~S~E~RAN~G~E~------- MONTHS OF 

(1) 
s i pee es 

s-wans: , · 
Whistling 
T:punj:Jeter 

r.eese: 
--c&nada 

Cackling 
: Brant ·.· . 

· . :·White-fronted 
. ·1 sn~ , 

' 

Blue ~·. 

Other 
Ducks: 

Mallard 
'Blac~ 
Gadwall 
Baldpafl,e 
Pintail 

' ~· ~ ., ,. 

Green-winged teal 
Blue-winged teal 
C 1 nnamon teal 
Shoveler 
Wood 
Redhead 
Ring-necked 
Canvasback 
Scaup 
Goldeneye 
Bufflehead 
Rudcy 
Other 

Coot: TOTALS -

11/15 
: . . 11 

15 

100 

5o 
so 

200 

We e,k s 
11/22: 
12 : 

15 

100 

50 so 

200 

-· 

( 2) 
ot, re~orti:p~ 
11729: 12 6 : 12( 1 : 
13 14 15 : . t . 

.L) .L) l.U 

100 100 100 

50 50 50 
50 50 50 

200 200 200 

(Oftr) 

p e ,r i o d . 
12/20: 12/ 2'(: 
16 17 : : 

::> 

100 100 

50 50 
50 50 

200 200 

SEP'l'»1BER TO DECEMBER , 19 i2._ 

18 : 

( 3) 
E8tilllated 
waterfowl 

d 1a;vs use 

-,9I) 

22a2~0 

245o 

98",000 

37,800 

: (4) 
: Production 

· :Broods:Estiaated 
I seen : total 

20 40 

--
Ell-50 

3959 
, c; {) 1:;{) 

29:750 

2450 

12,250 
23,450 
·2,350 

131,530 



( S) (6) -- ( 7) 
Total Day-a Use Peak Number Total Production SUMMARY 

Swans 5, 915 180 48 Principal feeding areas Lakes and marshes in the 
--------------------------------

Geese 98,000 12,150 Unknown l owl ands , Kenai, Kasilof and Chickaloon Flats 

D1JCks 131,530 8,4oo Unknown Principal nesting areas _ _ N_A ____________ _ 

Coots -o-

Reported b,y ___ J_o_h_n __ B_._H_ak __ a_1_a __________________________ ___ 

INSTRUCTIONS (See SecB. 7531 through 7534, Wildlife Refuges Field Manual) 

(1) Species: In addition to the birds listed on form, other species occurring on refuge during the 
reporting period should be added in appropriate spaces. Special attention should be given 
to those species of local and national significance. 

(2) Weeks of 
Reporting Period: Estimated average refuge populations. 

( )) Estimated Waterfowl 
D~s Ueez Average week~ populations x number of day-s present !or each species. 

( L) Production: Estimated number o! young produced based on observations and actual counts on representative 
breeding areas. Brood counts should be made on tvo or more areas aggregating 10% of the 
breeding habitat. Estimates having no basis in fact should be omitted. 

( 5) Total Days Use: A summary or data recorded under ( 3). 

( 6) Peak Numbers Maximum number or vaterfovl present on refuge during any census o! reporting period. 

( 7) Total Production: A summary of data recorded under (4). 

Interior Duplicating Section, Washington, D. c. 
1953 



-1751 
orm NR-1A 
Nov. 1945) 

MIGRATORY BIRDS 
(other than waterrow1) 

Re fuge ..... ~M .. NA%tQN~ __ M99§JLIWJG~--- Months of ..... Js:JJJliU'y ___________ to ... llpr.iL -- -------------19 69 

(1) (2) (3) I (4) I ( 5) 
S;eecies First Seen Peak Numb~_ l _ _l.ast Seen -'---r Production 

I I I 1 Number \Total # Total 
Common Name Number I Date Number Date Number I Date ! Co~onies·. Nests Young 

I I I I I 
I. Water and Marsh Birds: I I 

Sandhill Cranes 50 4/2·5 100 4/30 still sent 

Cormnon Loon 4 4/26 - 100 4/30 still sent 

Red-necked Grebe 2 4/29 50 4/30 still 

:I. Shorebirds 1 Gulls and 
Terns: 

Coumon Snipe 1 4/21 1000 4/30 still sent 
Glaucous-winge~ Gull Wer Present 4oo 4/30 still 
Herring Gull 14 4/1 200 4/30 still 
Mew Gull .4 4/24 100 4/30 still 
Bonaparte 1 s Gull 8 4/25 30 4/30 still 
Greater Yellowlegs 4 4/29 50 4/30 Still 

· Lesser Yellow legs ~1 4/29 20 4/"5) still 
' 

(over) 

-~ ... ~ : .. -. ' . :',. ,. -;. 

( 6) 
Total 

Estimated 
Number 

4oo 

200 

lOO 

5000 
150 
500 
200 
80 

100 
50 . 



1 

III. Doves and Pigeons: 
Mourning dove 
White-winged dove 

IV. Predaceous Birds: 
Golden eagle 
Duck hawk 
Horned owl 
Magpie 
Raven 
Crow 
lW..D EAGLE 
GOSHAWK 
HAWK OWL 
GREAT GREY OWL 
MARSH HAWK 
HARLAN'' S HAWK 
ROOOH-LEGGED HAWK 

(1) Species: 

( 2) First Seen: 

(3) Peak Numbers: 

(4) Last Seen: 

( 5) Production: 

(6) Total: 

(2) ( 3) 

15 1/15 

Reside 300 1/15 
Reside 1500 4~30 
Reside 2000 4 30 

Reside t 150 4/30 
Reside 300 1/15 
Reside t 50 1/15 
Reside 10 1/15 
1 4/20 20 4/30 
2 4/23 10 4/30 
1 4/29 5 4/30 

INSTRUCTIONS 

(4) 

still esent 
still esent 
still esent 

-
(5 (6) 

100 

500 
2000 
4000 

300 still 
still 
still 
still 
still 
Still 
still 

esent 350 
esent 6o 

15 

~~~;:t od by----- ---~l~~--~:- .. J~~~--- ...... : ......... ~ ------ . 
Use the correct names as found in the A.O.U. Checklist, 1931 Edition, and list group in A.O .U 
order. Avoid general terms as "seagull"-, "tern", etc . ·In addition to the birds listed on 
form, other species occurring on refuge during the reporting period should be added in appro
priate spaces. Special attention should be given to those species of local and National 
significance. Groups: I. Water and Marsh Birds (Gaviiformes to Ciconi.iformes and Gruiiformes 

II . Shorebirds, Gulls and Terns (Charadriiformes) 
III. Doves and Pigeons (Columbiforrnes) 
IV. Predaceous Birds (Falconiforrnes, Strigiformes and predaceous 

Passeriformes) 
The first refuge record for the species for the season concerned. 

The greatest number of the species present in a limited interval of time. 

The last refuge record for the species during the season concerned. 

Estimated number of young produced based on observations and actual counts. 

Estimated total number of the species using the refuge during the period concerned. 
......... to•--~"0•"~ .ll llll. o"t·"' 



1 3-1751 
Form NR-lA 
(Nov. 1945) 

MIGRATORY BIRDS 
(other than waterfowl) 

· Refuge _____ )~~:0I._}i!t~.9~~---r~_S_~--~-9:~- Months of ______ __l~Y. _____________ to_ AUGUST - 1~ 69---

( 1) 
Species 

Common Name 

I. Water and Marsh Birds: 

II. 

Common Loor:. 
Arctic Loon 
Red-throated Loon 
Red-necked Grebe 
Horned Grebe 
Double-crested Connora 
Sandhill Crane 

Shorebirds, Gulls and 
Terns: 

Semi-palmated Plover 
American Gloden Plover 
El.ack-Bellied Plover 
Common Snipe 
Whimbrcl 
Spotted Sandpiper 
Solitary Sandpiper 
Greater Yellowlegs 
Lesser Yellov1legs 
Glaucous-winged Gull 
Herring Gull 
Mew Gull 
Bonspartes Gull 
Arcti~ Tern 

(2) 
First Seen 

Number Date 

Were p esent 
2 5/23 
2 5/9 
Were p sent 
2 5/9 
2 5/5 
Here p sent 

1 5/5 
4 5/8 
1 5/8 
Were p esent 
2 5/8 
6 5/28 
2 5/28 
Were 
Were 
Here 
\>Jere 
Were 
Were 
1 

·-------------~------

(3) (4) (5) (6) 
Peak Numbers Last Seen Production Total 

Number Date 
-~-----~------~ Numbe~---~-Total#T---~w-1-Esti~~tect 

1 Number 1 Date 1 Colonies· 1 Nests ; Yo@_g_l~mber 

1500 7/20 
200 7/20 

50 7/20 
1000 7/20 
1200 ""/20 

20 5110 
1000 8/25 

200 6/15 
400 6/15 
200 6/15 

50,000 8/30 
50 5/25 

1000 7/10 
200 7/10 
300 7/10 
100 "(/10 

5000 8/8 
6ooo C)/8 
3000 7/15 
700 8/8 

1500 7/10 
(over) 

~---~---- ------1 I I 
! I I I I 

I 

I I I 
still Present II 1000 I 1800 
Still Present 150 300 
Still Present 1 20 1 100 
still Present 600 1 

Still Present 800 I 
POO 
1500 

40 Still I resent 10 I 
Still Present 2C 25 20,000 

2 8/20 300 
2 8/25 6oo 
1 6/20 300 
still Present 1100,000 
1 8/25 So 
3 8/25 1500 
1 8/25 300 
2 8/10 400 
1 8/lo 200 
st1:a Present 6ooo 
still Present 8000 
Still,Present 6ooo 
S'ti ll Pre sent ·1000 
2 I 8/5 1500 

-~.; 



1 {2} (3} (4} (5L _____ l {6} 

III. Doves and Pigeons: I I I I I 

Mourning dove I I White-winged dove 

IV. Predaceous Birds: 
Golden eagle 
Duck hawk 
Horned owl 
Magpie 
Raven 
Crow 
GO SHAWL 
BALD EAGLE 
OSPREY 
HAI-lK OWL 
GREAT GRAY OWL 
SHORr-EAJiED Q'v,L 
BOREAL OWL 

Residen 

Residen 

Residen 
Residen 

Residen 
Residen 
1 
Residen 
Residen 
Residen 
Resj_den 

5/S 

15 

300 
1000 
1500 

20C 
200 

10 
20 
10 
50 

300 

8/30 

6/15 
8/30 
8/30 

6/15 
8/5 
7/8 
8/JJ 
8/30 
8/30 
8/30 

INSTRUCTIONS 

still 

still 

still 
still 

still 
still 
2 
still 
still 
still 
still 

eserrt 

eserrt 

esent 
esent 

esent 

esent 
esent 
Reported 

30 

400 
1500 
2000 

300 
250 

1 2 15 
30 

I John B. Lala I 4fg 
by ____________________________ ····----------------------------- -... ... . 

(1) Species: Use the correct names as found in the A.O.U. Checklist, 1931 Edition, and list group in A.O .U. 
order. Avoid general terms as "seagull", "tern", etc. In addi ti.on to the birds listed on 
form, other species occurring on refuge during the reporting period should be added in appro
priate spaces. Special attention should be given to those species of local and National 
significance. Groups: I. Water and Marsh Birds (Gaviiformes to Ciconiiformes and Gruiiformes ) 

II. Shorebirds. Gulls and Terns (Charadriiformes) 
III. Doves and Pigeons (Columbiformes) 

IV. Predaceous Birds (Falconiformes, Strigiformes and predaceous 
Passeriformes) 

(2) First Seen: The first refuge record for the species for the season concerned. 

(3) Peak Numbers: The greatest number of the species present in a limited interval of time. 

(4) Last Seen: The last refuge record for the species during the season concerned. 

(5) Production: Estimated number of young produced based on observations ~nd actual counts. 

(6) Total: Est i mated total number of the species using the refuge during the period concerned. 
,.,. , ,.10• · •0'" '' • otn, u•1.c.o .. 



3-1751 
Form NR-lA 
(Nov. 1945) 

MIGRATORY BIRDS 
(other than waterfowl) 

Refuge __ Ig}~Jf'_I __ ~iJ'i~~-C!l:I~ ___ w:~~~~--~~~9}~----- Months of ... ~~~'!J?:S'I\. ____ to 

I. 

II. 

( 1) 
Species 

Common Name 

Water and Marsh Birds: 

Cammon Loon 
Arctic Loon 
Red-throated Loon 
Red-necked Grebe 
D"-Juble-crested Corrn.ora 
Sandhill Crane 

Shorebirds, Gulls and 
Terns; 

C0mmO!"l :::Jnipe 
Glaucous-idnged Gull 
Herri.ng Gull 
Hew Gull 
Bonaparte' s Gull 

( 2) 
First Seen 

Number Date 

Here esc•nt 
\·!ere 
vlere ·esent 
Here esent 

t \·!ere esent 
Here esent 

Were P·esent 
1,·Tere esent 
Here J. esent 
Here esent 
Here esent 

(3) (4) 
Peak Numbers 

I . Number Date 

1500 9/1 1 
:?00 9/1 

)U 9/l 
1500 9/10 10/2 

30 a/3 __,, 

T'-'n V--~ 9116 

20,000 ;;h ')/1 
1000 ~·/]. )/1-~ j,. 

911. I 

3000 9/7 
500 9/1 ;;/6 
100 9/l 9/4 

I 
I 

(over) 

(5) 

1800 
250 

70 
2000 

50 
:;o, ooo 

25,000 
1000 
3000 

500 
l'"'~ vv 



,. --

1 

III. Doves and Pigeons: 
Mourning dove 
White-winged dove 

IV. Predaceous Birds: 
Golden eagle_ 
Duck hawk 
Horned owl 
Magpie 
Raven 
Crow 

GOSHAWK 
BALD EAGLE 
HAWK Oi.JL 
GREAT GHEY OWL 
SHORT-EARED OWL 
BOREAL OWL 

(1) Species: 

{ 2) First Seen: 

( 3) Peak Numbers: 

( 4) Last Seen: 

( 5) Production: 

(6) Total: 

(2) 

Reside 
Reside 
Reside 

Reside 
Reside 
Reside. 
Residen 
Reside 

(3) 

15 

100 
1000 
1500 

150 
150 

30 
10 
30 

150 

~;~~~,~~~~~~~!In!~~,:~ ... 

-.. ~ 

(4) 

916 still Present 

916 still 
916 still 
9/6 Still 

St:i.U 
9/26 still 
9/6 still 
9/21 still 
9/21 3till r esent 
9/21 still r esent· 

·'! ,. .. 

(5) (61 

30 

200 
1000 
1700 

200 
200 

50 
20 

I I 
50 

200 
I 

I Reported by _________ . !-[9hD.J3_. ___ HM§;I,.~-------- ___ ___ __ ----·- --·----

INSTRUCTIONS 
Use the correct names as found in the .A.O.U. Checklist, 1931 Edition, and list group in A. O. C 
order. Avoid general terms as "seagull"·, "tern 11

, etc. In addition to the birds listed on 
form, other species occurring on refuge during the reporting period should be added in appro
priate spaces. Special attention should be given to those species of local and National 
significance. Groups: I . Water and Marsh Birds (Gavii formes to Ciconiiformes and Gruiiformes 

II . Shorebirds, Gulls and Terns {Charadrii formes) 
III . Doves and Pigeons (Columbi formes ) . 
IV. Predaceous Birds (Falconiformes, Strigi formes and predaceous 

Passeriformes) 
The first refuge record for the species for the season concerned. 

The greatest number of the species present in a limited interval of time. 

The last refuge record for the species during the season concerned . 

Estimated number of young produced based on observations and actual counts . 

Estimated total number of the species using the refuge during the period concerned . 
, ... ~ltl<';.lt ·~011""• ..... [' (JII't~ 



J ... l7.SOb 
Form Nft-.lB 
{Rev. No'lo 19.S7) 

UNITED STATES 
DEPARTMENT OF THE INTERIOR 
FISH AND WILDLIFE SERVICE 

BUREAU OF SPORT FISHERIES A.ND WILDLIFE 

WATERFOWL uriLIZATION OF REFUGE HABITAT 

Refuge KENAI NA!'L MOOSE RANGE For 12~onth period ending August 311 19 69 -
Reported by- John B. Hakala Title Reruge Manager 

(1) (2) (3) (4) (5) 
Area or Unit Habitat Breeding 
Designation Type Acreage Use-days Population Production 

Crops -o- Ducks 234.340 ll¥nown Unknown 
Upland 1,4~:000 Geese - l0b·(5b ~own ~nown 
Marsh 000 Swans 21 1 :2:2 8 
Water 1 ,000 Coots -o- ------- -------
Total ];,130,000 Total bb2,121 Unknotm Un1sDOWJL --- - ---------- ------ - - ~ ~ ~ - - ~ -- - ---- ~ ~ - -
Crops 
Upland 

· Marsh 
Water 
Total ---

Ducks 
Geese 
Swans 
Coots 

· Total -- ------------ ~ -- ~ ~ - - ~ ~ --- - ~ ------ ~ ~ --
Crops 
Upland 
Marsh 
Water 
Total 

Ducks 
Geese 
Suans 
Coots 
Total 

~ -------- ~ - - ~ -- - - - ~ ~ ~ -- ~ ------ --- ~ - - - -
Crops 
Upland 
Marsh 
Water 
Total 

Ducks 
Geese 
Swans 
Coots 
Total 

• • • • - • ~ - • • • • - - ~ - - - ~ - - - - - m - • - • - • • - - • - - • . . . 

Cropa 
Upland · 
Marsh 
water 
Total 

Ducks 
Geese 
Swans 
Coots 
·Total - ~ - ----- - ~ ~ - ~ - - ~ -- ~ - ~ ~ - -- ~ -- - - ------ - ~ 

Crops 
Upland 
Marsh 
Water 
Total 

Ducks 
Geese 
Swans 
Coots 
Total 

- a .. • • • • • - • - - c. • • • a~ • - • • • - • - • - • - eo - - • - ~ - -. ~ 

Crops 
Upland 
Marsh 
Water 
Total 

Ducks 
Geese 
Swans 
Coots 
Total ----- ~ ----- ~ - ~ - ~ ~ ~ - - ~ ---- ----- -- ----

(over) 

/ 



3-17.50c 
Fonn NR-1C 
{Sept. 1960) 

WATERFOWL HUNTER KILL SURVEY 

Refuge __ __,;K;,;;;EN=PJ.;;;....;N;;;;;A;,;;;TI=O.::;NJ\L:.;;:;;...:.KX>:.;;.;;..:;;.;SE:;;_;;RAN.::;;;.;,G.::.;E=----------

(1) {2J (3) (4) (5) 
Weeks of No. Hunters Hunter Total 
Hunting Checked ' Hours Waterfowl Species and Nos. of Each Bagged Bagged 

' 

I NIDATI VE REPORl' I 

. . 

' 

. 

' 

(over) 

Year 1962._ 

[5J 17T {8} (9) 
Crippling Total Est. No. Est. Total 

Loss Kill of HUnters Kill 

. 

' 

. 

' 

-

' 

~lti::t!&U - &~"Po·'!,'; 



3-1752 
Form NR-2 
(April 1946) 

(1) 
Species 

Common Name 

ruce Grouse 

o.rmigan: 
'ti1110".v 

Rock 

Wh ite-tailed 

~~-- ~,. ... -

UPLAND GAJ.lli BIRDS 161) 

Refuge KENAI NATIOXAL HOOSE RANGE Months of_.......::..J:...:ANU~A.::RY...._ __ to APRIL , 19 .!29 

(2) (J) (4) (5) (6) (7) 
Density Young Sex Removals Total Remarks Produced Ratio 

'"d 
Estimated • Q) gp ~ 

'"d ~ gp ~:Q 
0 

number Pertinent information not Acres J..t (/J- ~ ...... ~ total m'"d> •rl 
specifioally requested. Cover types, per .D 0- :jj § 0 m using 

~ 0 (/J J..t 0 J..t (/J 
acreage of habitat Bird J..t.D ~~ Percentage 0~ 0 (].) Refuge List introductions here. z.no ::r: ~ (/J ~A:! 

Spruce Forests 150 1:1 300 6,000 
(900,000 acrec) 

::Bru::;~1lanJ 100 1:1 400 4,500 
M.arshla~id, :'j n;l 
Timbered lr,nds 
( 450,000 acres) 

Alpine tundra, 
meadow, mountain 
and brushland 
(350,000 acres) 110 1:1 150 3,200 

Alpine tundra, 230 1:1 50 1,300 
meadow and 
mountains 
(300,000 acres) 

I -- ,..._,..,._ 
- "' iC E» Ct.., . tq';~· .... 7 ·• .. ~ 



3-1752 
Form NR-2 
(April 1946) 

(1) 
Species 

Common Name 

Spru ce Grouse 

gan: ptarmi 
w ill ow 

ock R 

Wh ite-tailed 

-------- ... 

UPLAND G»m BIRDS 1613 

Refuge __ KEN__;,;,JJ.--'--_N_ATI___;;,.O_N_AL_MOO __ S_E_RAN.....;.;..;G_E_ Months ot___,jlci~~~;A~:X'------ to AUGUm' 

(2) (J) (4) (5) (6) (?) 
Density Young Sex Removals Total Remarks Produced Ratio 

'U ..c: Estimated • Q) ~ 'U -+) ~ ~:Q 
(,) 

number Pertinent information not Acres J.t Vl- ~M a 
Cover types, total CI>'O:> ·r-1 

using specifioally requested. per ..o o- ~.$ § (,) Q) § 0 (f.l J.t 0 J.t Vl acreage of habitat Bird J.t.O ~~ Percentage O-+) 0 Q) Refuge List introductions here. z.oo :J:: fz.Cil rz.~ 

Spruce Forests 
(900,000 acres) 45 1:1 ~ 20,000 

Brusbland ·and 13 1:1 6o - 8,000 
Alpine meadow 
(100,000 acres) 

Alpine tundra 54 1:1 40 5,600 
and mountains 
(300,000 acres) 

Alpine tundra 125 1:1 20 2,400 
and mountains 
(300,000 acres) 

I 
~ 



____________ .._~ ........ ·-~- ......_..;---
3~52 

Form NR-2 
(April 1946) 

(1) 
Species 

Common .Name 

Spru ce Grouse 

rm.igan: ?ta 
w ill ow 

R ock 

Wh ite-tailed 

. 

UPLAND GAME BIRDS 

Refuge _ __..:..;;KEN=AI.,;;;;:_N;..:,;ATI=..:.;ON~AL,;;:;....MOO:..:..;;...::..;:;;S..;;;;E_:RAN:..::.::.:..;:.;GE;;;,.__ Months of_~SEPJ.IEMBE=-=::.=.:=R:.:.__ to 

(2) (J) (4) (5) (6) 
Density Young Sex Removals Total Produced Ratio 

'0 
..t:: Estimated • (I) ~ '0 +' ~ ~:Q 
0 number Acree Jot Ill- ~r-i ~ Cover types, total CD'O~ ..... 

using per ,.Q 0- ~~ § 0 (I) 

~~ Jot 0 Jot Ill acreage of habitat Bird :1~ Percentage 0+' ~&! Refuge 
..00 :t: rz. Ill 

Spruce Forests 45 1:1 6oo 20,000 
(900,000 acres) 

Brush land, 56 1:1 500 8,ooo 
Marshland, and 
Timbered lands 
(450,000 acres) 

Alpine tundra, 63 1:1 100 5, 600 
meadow, mountain 
and brushland 
(350,000 acres) 

Alpine tundra, 125 1:1 30 2,4oo 
meadow and 
mountains 
(300,000 acres) 

I -

1611 

DEX!EMBER ' 19 §.2 

(?) 
Remarks 

Pertinent information not 
specifioally requested. 

List introductions here. 

. 



3-1753 
Form NR-3 
{June 1945) 

{1) 
Species 

---

Common Name 

Moose 

Black bear 

Brown bear 

Dall sheep 

Mountain goat 

Caribou 

* Estimate -

Remarks: 

BIG GAME 

Refuge __ K_EN_AI_N_A_T.;..I_O_N __ AL_,;;,:M.;..OO..;,.;:..SE;;;.;....:RAN=.;..:TG;;.::E:.._ ___ Calend.a.r Year 1969 

(2) (J) (4) (5) (6) 
(7) 

Estimated (g) 
Density Young Removals Losses In troduc tiona Total Refuge Sex 

Produced Population Ratio 

Cover types, 
I ~ 

,;2 
At period As of total .s:: 0 

~ 0 '1"4 ~ 

Acreage of Habitat Number s:: ~'1"4 J.. ~ • J.. $.o Source of Dec. '1"4 t ~ 
., t) Ql 

.t" 1! -d Ql .t". 

~ Greatest 31 
~ 

$.o 0 r-4 J.. ID C) ID s:: 1111 
0-t" 0 ~8! J.. '1"4 ~~ uee d <f ... Ill tn p.. ~ li!4 

Lowland timber, marshland, 1300 70< 50 
brushland and alpine 

200 9,000 8,400 1: 5 

meadow (1,200,000 acres) 

Timberland, alpine tundra 150 20 10 6oo 570 1: 1 
and brushland • 
(1,260,000 acre~) 

Lowland t~mber, marshland 20 5 
and brushland 

2 50 43 1:1 

(1,000,000 acres) 

Alpine tundra and 250 125 ~0 50 1,200 1,150 1:3 
mountains (200,000 acres) 

Alpine tundra and ~ ~* 
mountains (250,000 acres) 

5 300 290 -

Marshland, brushland and 15 
alpine meadow 

2 6o 35 1:4 

1969 harvest figures not YE ft availa't: ~e 

John E. Kur.7iZ ~~ 
Reported b7 ---------~----- ·---~ 



~-... - ... 

SMALL MAMMALS 
3-1754 
Form NR-4 
(June 1945) Refuge KENAI NATIONAL MOOS~E:....;;:.:RAN=-G:=E=----- Jear ending April JO,.J9.§9 __ 

---J~~=-~ l : (2) 
Deneity 

Cov er Typea & Total 

Coll1r.lon Name · N:. reage of Habitat 
-----·------+----

· Beaver 
Mink 
Land otter 
Muskrat 
Coyote 
Marten 
Weasel 
Wolverine 
Wolf 
Lynx 
Snowshoe Hare 
Fox 

sh-brush 750,000 
sh-brush 750,000 
sh-brusb 750,000 

Mar 
Mar 
Mar 
Mar 
All 
Tim 
Tim 
All 
All 

sh-brush 750,000 

I All 
All 
All 

1,700,000 
ber 
ber 
refu~e 
refuge 
refuge 
refuge 
refuge 

Acree 
Per 

Animal 

150 
150 
750 

30 
680 

12,000 
240 

115,30< 
1,440 

4 
17,300 

• Liet r emovale by Preda tor ~imal Hunter 

(3) 
Removal a 

• J.. ., ~ Orof • ~e ... II 
~ 

J.. t 'd~ ! Gl c:2 

~di J.. 0 
P..O 

14 
64 
10 

1207 
44 

81 
1 

I 

18 

-
(4) 

Diapodtion · of JUre . 
~-

Share Trapping .. ~ 'd 

l~ 
Gl 
~ 

.~ ~ ~ 

~A • ll..-4 • II ... J.. . p:; m ' & =--p:;~ p:; 2 • ~ 0 
0 Permit g::: ~f .... J.. 

J.. 0 :; I •• • - ~ 0~ Number ~a :.a ~ ... .... .... .... '"". ~ ~ .e ri:r! 

. 

. 

. 

. 

. I 

Reported by --~!ohn -~ Kurt~-·-·--~-

(5) 

Total 

Po pula-

t1on 

. 5,000 

5,000 
1,000 

25.000 
2,500 

100 
5,000 

15 
1, 200 

500,000 
100 

--

-



3 ,1755 
~orm_ NR-5 D]SEASE 

Refuge KENAI NATIONAL MOOSE RANGE 

Botulism 

Period of outbreak. ___________ .:..-____ _ 

Period of heaviest losses _____________ _ 

l.osses: 

(a) . Waterfowl 
(b) Shorebirds 
(c) O"ther 

.Number Hospitalized 

(a) Waterfowl 
(b) Shorebirds 
(c) Other 

Actual Count Estimated 

No. Recovered % Recovered 

Areas affected (location and approximate acreage) ____ _ 

Water conditions (average depth of water in sickness 
areas, refiooding of exposed !lata ,etc. 

I NONE REPOm'ED I 

Condition o! vegetation and invertebrate life ____ _ 

Remarks ___________________ ~-------------

~------- ·-----·-

lear --19~6"""9 __ 

Lead.Poisoning or other Disease 

Kind of disease___. _______________ _ 

Species affected ________________________ __ 

Number Affected 
Species 

NUJ!lber Recovered 

Actual Count Estimated 

---------------------------
Number lost -----------------------------
Source of infection:._ _____________ _ 

Water conditions ___________________ _ 

Food conditions _________________________ __ 

/NONE REPORTED/ 

~ka __________________________________ __ 

INT.-DUP .• D.C.- 539! e-,59 • 

·' 



NR-6 Bureau of Sport Fisheries and Wildlife 

PUBLIC RELATIONS 

· (See Instructions on Reverse Side) 

· Refuge KENAI NATIONAL MOOSE RANGE Calendar Year 

1. Visits 
a. Hunting 32,534 h. fishing 50,575 c. Miscellaneous 125,240 d. TOTAL VISITS __ 20_8,::....;3~4..;;..9 __ 

la. H¥nting (on refuge lands) 

TYPE HT'~T'T'H:R!'i Al!"RR~ !•lAMA~Fn RY_ 

Waterfowi 635 75,000 . BSF&W 

Upland Game 7,964 1,200,000 ' BSF&W 

Big Game 23,915 1,512,·000 BSF&W 

Other 20 "1,200,000 BSF&W 

Number of perma~ent blinds NONE 

Man-days of bow hunting included above 12. 

Estimated man-d~ys of hunting on iands adjacent ' to 

refuge . 15,000 

lb. Fishing (area open to fishing on refuge lands) 

TYPE OF AREA 

Ponds or Lakes 

Streams and Shores 

lc. Misce llaneous Visits 

3-1756 
(Rev." 4/63) 

Recreation 42,875 

Economic Use 1, 200 ...._ ___ _ 

ACRES 

153,000 

Official 

Industrial 

MILES . 

1,000 

165 

81,000 . 

2. ·Refuge Participation (groups) 

TYPE OF ORGANIZATION No •. OFI NUMBER IN NO. Ofj NUMBER IN . 
GROUPS GROUPS GROUPS . (JROUPS 

Sportsmen Clubs . I 1 I 11 

Bird and Garden Clubs I I 
Schools 1 I 14 5 I 664 

Service Clubs . I 8 I 222 

Youth Groups I ~ 8 I 189 

Professional-Scientific 1 I 40 7 I 125 
. 

I I Religious Groups 1 40 

State or Federal Govt. I 17 I 81 

Other ' I 1 I 23 

3. Other Activities 

TYPE NUMBER TYPE NUMBER 

Press Releases 24 Radio Presentations o. 
Newspapers 

Exhibits (P.R. • s sent to). 5 0 

TV Presentations 1 
Est. Exhibit Viewers 0 

, 



3-1757 
Form NR-7 
(Rev. June 1960) 

.(1) 
NONAGRICULTURAL COLLECTIONS 1 RECEIPrS, AND PLANTINGS 

Refuge KENAI NATIONAL MOOSE RA..~GE Year 19 70 

Collections and Rece1.pte Pla.nt.inge 
(Seeds, rootstocks, trees, shrubs) (Marsh - Aquatic - Upland) 

Amount 
Amount (2) (3) Rate ·o.r Planted 
(Lbs., c Method Total Seeding (Acres or Amount and 
bus., or or Amount Location of or Yards o.f · Nature o.f 

Species etc.) R Date Source Cost on Hand Area Planted Planting Shoreline) Propagules 

\lsike Eus sian River 12a · 200 Ac . 850 
Clover Fire 

lead ow 
roxtail Russian River 

I Fire 1000 
·,ed Fescue F.us sian River 450 

I 

Fire 

'•nnual ~e 9169 BL~1 Swanson River 12/a 400 Ac . 46oo 
Grass p1l TC~l8 S P-d F'ire 

. 
. 

Date Survival 

6/69 

6/69 
6/69 

9169 

( 1 )' Report agronomic .farm crops on Form NR-8 
(2) C • Collections and R = Receipts. 

Remarks: 350 lbs. Aisike Clover and 900 lbs. meadow foxtail 
planted on RUssian River Fire was seed we Had on hand. vtner 

(3) Use "S" to denote surplus 

Total acreage planted: 
~~arsh and aquatic 
hedgerows 

1 
cover p-a""tc-fi~""e-s-------.·-__ --

Food strips, food patches ------
Forest plantings __ __. _______ .. _ 

Cause 
of Loss 

,N.-l.'IIU" ... ,,.~. .... CIO[",.(,tll 



-3~1758 
Form NR-8 
(Rev. Jan. 1956) 

Fish and Wildlife Service Branch of Wildlife Refuges 

CULTIVATED CROPS - 'flAYING - GP..AZIMJ 

Refuge --------------·----------------------
KENAI NATIONAL MOOSE . RANGE 

BOROUGH . 
eaiiiilj! KENAI PENINSULA BOROUGH 

Permittee's Government' s Share or Return 
Cultivated Share Harvested Harvested Unharvested Total 

Crops Acreage 
Grown Acres Bu./Tons Acres Bu./Tons Acres Bu./Tone Planted 

' 

-

. 
/NIDATIVE REPORT/ 

. 

. .. 

State ALASKA 

Green Manure, 
Cover and Water-
fowl Browsing Crops· Total 
Type and Kind Acreage 

. 

. 
-· 

. 

Fallow Ag. Land 
. 

No. of Penni ttees: Agricultural Operations ------- Hay-ing Operations ------ Grazing Operations ----

Hay - Improved Tons Cash GRAZING N\.Ulber AUM'S Cash ACREAGE 
(Specify Kind) Harvested Acres Revenue Animals Revenue 

1. Cattle 

2. Other 

1. Total Refuge Acreage Under Cultivation 

Hay -Wild . 2. Acreage Cultivated as Service Operation 
I 

.: 



8-1570 

reris'td 
REFUGE GRAIN REPORT 

(I) (2) . (3) (4) (5) (6) (7) 

ON HAND R ECEIVED GRAIN DISPOSED OF ON HAND PROPOSED OR SUITABLE UsE* 

VARIETY* BEGINNING DURING TOTAL END OF 
OF PERIOD PERIOD Transferred Seeded Fed Total PERIOD Seed Feed Surplus 

. 

' 
NIDi tr'IVE REI PRT/ 

. 
. 

' 

I 
I 
I 

. 

(8) Indicate shipping ~r collection points ___ ____________ :_ ______________________ _____________________________________________________________________________________________________________ _ 

(9) Grain is stot:ed at -------------------------------------------------------------~~-----------. -,-----·-- -------------------------------------·-··-<;----·--

(1 0) Remarks -------------- ... ----------------------------------------~ ... --------... -----------------------------·-----------·----------------------------
*See instructions on back. 

._.,..r-n!\j _ ____ !lS'<!It:tii!>OIN-
-~~*·WDW,. ____ $di:WCW C&SiP' fMW' .,. _ __, • .,..._,.a,.,..., ______ ________ _ 



3-1759 
Form NR-9 

(April 1946) 

Species . 

. 

Amount 

. 

. . 

COLIECTIOR3 AND RBCEIPTS OF PU.Nl'IN:Z STOCK 
( SeedlJ, rootst.ocks, trees, shrubs ) 

Refuge~ ___ ....;K.:;EN;:;.:T~AI;;;....;;N~ATI:=.O;.;:;N.:.;;.AL=-:I:.:;'.fOO;.:..;;:S.:::.E...:RAr~'f:;;:,G;:;:.E ______ Year lS Q!L 

-· Collections Receipts . 
rate or 

Period o! )fethod' Unit Cost Amount Source 
Collection -

' 
'· 

/NOTHIHG TO P~RT/ . 

. .. 
.• 

. . 
.• 

.. 

. .. 

Interior D pliceting Sec 
Waa p:ington 25, D. 

r--Total 
Amounts s 
on Hand 

. 

I 
I 

I• 

-

-

! 
I 

! 
I 
I 

ll'ion2 
i 

' D.!4 .6? ' 

' 



Z--~ .... ~0 . 
HAYING GRAZIN(;_ Form .....J-10 

(April 1946). 

Refuge ...... K~~--~~~9~~--~S~.JW!~~----·······~---·· ······· ····Year lg69. ... . 

I I Actual I Animal/Tons of I 
I Unit or Acreage I Use Hay Har-1 Period of Use 

Permittee· Permit No. Location jUtilized\ Months\ . vested From - To 

Totals: 

I 
I 

'· 
' 
1 

I 
.I 

I 

I· . I . 
I 

"I 

I 
I 

I-
I 

I 
!· 

.I . I 
I 

I 
I 

I 
I 

I 
Acreage grazed .......................... .... . 

Acreage _cut for hay ......................... . 

I. ·I 
I I 

I 
i I. 
I 
I 

I I I 
.I . ~ I YmnATI REPORr r 

I · i 
' I . 
I I 

I 

• I 
I 

·r 
I 

l 
I 

Animal · use months ........ ... .. ............. . 

Tons of hay cut .................................... ··· 

I 
I 

I 
.I 

I 
I Total 

Rate I Income 

I 
I. 

I 
I 
I 

I 
I 

I. 
I 

I 
I 
I 

I 
I 
1-

Remarks 

Total income Grazing ........................... ~· 

Total income Haying ............................. . 



3-1761 
Form NR-11 

Permittee 

2 3 Free Use 

1 0 Free Use 

2 Free Use 

l 8 Free Use 

2 Free Use 

.. 

TIMBER REMOVAL 

{CENAl NATIONAL MOOSE RANGE 
Refuge .. ·---------------------------·--------------------------·----------,----··················· Year 

I No. of Units . 
Expressed in Rate 

Unit or I B. F.' ties, of Total 
Parmi t No.\ Location I Acreage etc. ~harge Income 

' 

Funny River 20 50 cords --- -----
Funny River 10 10 cords --- -----
Funny River 2 2 cords --- -----
Funny Rlver 40 63,000 BF --- -----
Funny River 10 175 trees --- -----

I 

I I I l 
Total acreage cut over .......... ?..?. ......... . To tal income .......... : .: .: .: .-:: .......... . 

Reservations 
and/or Diameter 

I Limits 

Dead & Down 

Dead & rx:nm 
I -

Dead & Down 

Refv.ge :Regs. 

Cut at ground 
line 

. 

I 

~o. of units removed B. F ..... 6.3,.0.00-- ---~-- Method of slash disposaL ....... l9.P.. .. ~--~-~-~~-~-~.:r ... ~---·· ···----·-·-· 
Co rds .......... o~----·-··· 
T 1 es .............. ------··-·· 

Species Cut 

Spruce 

Spruce 

Spruce 

Spruce 

Spruce 



3-1979 (NR-'r.&) 
(9/63) Bureau of Sport Fisheri.es and Wildlife Refuge 

KmAI NATIONAL MOOSE RANGE 

ANNUAL REPORT OF PESTICIDE APPLICATION Proposal Number Repo~ting Ye~r 

1969 
lN., . Kl.. CTIONS· Wildlife RefUI;zes Manual SeCS 3252d 3394b and 3395. 

Location Total Date(s) of List of 
of Area Acres 

Application Target Pest(s) 
Treated Treated 

(1) (2) (3) "(4) 

. 

10. Summary of results (continue on revene side, if necessary) 

. ~·=-· .... '-'" 

Chemical(s) 
Total Amount 

of 
Used 

Chemical Applied 

(5) (6) 

NmATIVE REPORl' I 

r 
I 

Application 
Rate 

(7) 

·Carrier 
and 

Rate 

(8) 

Method 
of 

Application 

(9) 

I 

t 
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VALUES OF' HILDLIFE AND REL.4'l'ED RECREA'riON 

ON THE KEi{t\I lTA'IIOii/iL MOOSE RANGE 

A Report E~ubmi tted 

Chief, Divi~i:m :::>f' 11ilc1life Research 
Bureau :::>f Sp~rt Fisheries & Wildlife 

Deportment ~f the IntcriJr 
Ha:::hingt'Jn 1 D. C. 

by 

Dr. Hnr:::>ld \v. Steinhoff 
Research Pr:::>fess:Jr :Jf Hildlife Management 
Alaska C:::>:::>perative Wildlife Research Unit 

University :Jf Alaska, C:::>llege, Alaska 

September 1, .1969 
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I 

Final Report 

VALUES OF WTI..DLIFE AND RELATED RECREATION ON THE KENAI NATIONAL MOOSE RANGE 

PART I INTRODUCTION - A SUMMARY OF VALUES 

How much are you asking for your backyard? What is your annual income in 
affection from your family? Analogous questions discourage many attempting to 
evaluate wildlife and related recreation. Yet competitive resources such as oil, 
timber, and agriculture can be measured in terms of dollar price and profit. Com
parisons may be undesirable to some but they are inevitable. This report assumes 
we can make them legitimately, effectively, and successfully. 

By "value" I mean the amount of one thing that can be exchanged for another. 

l 

Value exists only in the minds of men, so an important question is, "Value to whom?" 
For this study we mean "value to the people of the United states, as owners of the 
resource." The whole is the sum of all its parts, so this includes value to individ
uals and to specified sub-groups, for example commercial fishermen. 

Value is much time-related. We specify 1968 values, - those true for all or 
part of calendar year 1968. Values may be "area-related" or "thing-related". I have 
used the 11area 11 approach, and attempt to valuate wildlife and recreation only on the 
Kenai National Moose Range (hereafter often abbreviated Range, Moose Range, or KNMR) 
or portions of it. Characteristics of the Range have been well described by Smith 
(1967). 

Illegitimacy of application has been the major criticism of economic and other 
analyses of wildlife values. Usual uses of such data are either: (l) comparison 
with value of other resources, or (2) determination of rational investment in the 
wildlife resource. The principal objective of the following summary table is to 
present the values of wildlife and related recreation on the Kenai National Moose 
Range in a way that will show their proper use in such comparisons. The incommen
surable values which cannot be expressed in dollars are usually more important than 
the economic expression. Descriptive expressions of these values are therefor listed 
first in the summary. All listed values should be considered every time one of the 
indicated comparisons is made. Fuller meaning of abbreviated expressions may be 
gained by study of the text in Part II. Methods are fully described and basic data 
are presented in the Appendix, Part v. 

The expressions of value at column headings of the summary table on the next 
page are defined as: 
Real Estate Sales Price- the wildlife value of the entire 1,730,000-acre Range if it 

were to be sold to a single real estate investor. 
Annual Profit - net annual income to owners, the American public, over and above costs 

of managing and harvesting the wildlife and related recreational resources. 
Total Expenditures - total dollar expenditures by visitors seeking wildlife and 

related recreation, for current expenses, travel, and equipment chargeable 
directly to their recreational visits to the Range in 1968. 

Gross Sales Volume - equivalent to the gross sales of any specified commodity gener
ated by any defined unit, for example the gross sales of all farm goods produced 
on the Kenai Peninsula. It includes the cost of producing and harvesting the 
commodity, plus the profit to the producer. 

Possible Added Use Fee - toll that could be charged by a sole owner (monopolist) as 
an additional fee for recreational use of the area. 

Personal Income Generated - that portion of expenditures of recreationists which flows 
into someone's pocket as incdme (primarily wages and salaries) either directly 
from the recreationist or by later exchanges of the same money, i.e. the "multi
plier" effect. 

Income Taxes Paid - federal income tax paid on the Personal Income Generated. 
Contribution to GNP - 1968 contribution of expenditures of recreationists on the 

Moose Range to the Gross National Product. 



SUMMARY OF VALUES OF WILDLIFE AND RELATED RECREATION ON THE ~~AI NATIONAL MOOSE RANGE IN 1968 
Personal 

Real Estate 
Wildlife Values Sales Price 

Annual 
Profit 

Total 
Expenditure 

Gross Sales 
Volume 

Possible Income 
Added Use Fee Generated 

Income 
Taxes Paid 

. ... 

Contribution 
to GNP 

Recreational 1. Two-thirds of owners think Range should be managed primarily for moose, other wildlife, and recreation. 
2. Owners rated quality recreation and wildlife values high, other resource values low. 
3. 358,000 recreation days were spent by 23,000 individuals from 6090 families. 
4. 31_,000 days of use by 200 rare trumpeter s-vrans, and 65 young were produced in 1968. 
5. 1,733,000 days of use by ducks and geese yielded $26,000 for waterfowl exported for harvest off the Range. 
6. 53,; of owners said they would vote for a ·larger appropriation for the Range. 
7. Wilder~ess, scenery, and wildlife are the reasons 1/3 of non-residents visited. 
8. Policy statements at all levels of u. s. government place wildlife management and ecosystem protection 

first, wildlife-oriented recreation and research second, other resource uses completely subordinate. 
9. Estimates of dollar value, computed by expenditures and consumers surplus methods, only. 

$67,400,000 $2,700,000 $7,500,000 $16,6oo,oop $7/rec.day or $5,700,000 $l,lOO,ooo $6,84o,ooo 
~ ~ ;,~--'. ,. . · ($39/ltcre) ' $21/rec.day) $100/yr./fam. 

't'. ~( B .:t.98o . .$2 o. ooo ooo $11 6oo ooo 31, ooo ooo 

Esthetic · 1. Owners, users, and managers rated esthetic values highly. 
2. Nation was willing to forgo :tlu .. ooo to protect esthetic values endangered by oil operations. 

EducatiOn?l L Executive Order of President of the United st.ates, included education as a major objective. 
2. ~?ners recognized education as the second most important value of the Range. 
3. $727,000 has been invested in 52 research pro,jects on the Range in the last 27 years. 

Biological 1. Changes in ecology of the area will change the values, potentially drastically. 
2. 42 moos¢-auto accidents in 1968 cost an estimated $42,000.loss. 

Social 1. One-third of locai families are dependent to some extent on the Range for a livelihood. 
·2. There are 3. 4 wildlife place names per 100 square miles in the area. 
3· 75% of Alaskans said the Range was one of the reasons they remained in Alaska • .. 

Commercial 1. Salmon produced on the Range contributed $1,122,000, or ·25~ of the Inlet commercial fishermen's income. 
2. 336,000 pounds of game meat was harvested on the Range in 1968, worth $336,000. 
3. The 1968 fur harvest on the Range totalled $4000. 
4. 47~ of owners had read of the Range, most in paid magazine sources. 
5. $5,700,000 was spent in · Alaska and generates other income. 

'TOTAL VALUE The total value in each column is the descriptive values plus the dollar values listed. ro 
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PART II A CATALOG OF VALUES 

RECREATIOU/U.. V/U.UES 

Economic 

Recreation is voluntary activity, beyond that required for physical survival, 
to re-establish within oneself a sense of well-being (Lerner, 1963). Recreational 
values of wildlife are those related to sport and bobbies (King, 1947). Economic 
values are ones which can be expressed in money. 
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Clawson's Method The bewildering array of methods and variations thereof for assess~ 
ing recreational values testifies to the difficulty of such assessment. We omit for 
the moment the question of "intangible" of "incommensurable11 values. The crux of the 
problem is the legitimacy of method of assigning a dollar value to recreation, a 
resource not directly priced in the market. A modification of Clawson's (1959) method 
is most applicable to the Kenai National Moose Range. A local ·user who sp~nds $iOO 
to hunt moose on the Range receives a "consumer's surplus" of $900 compared to a non
resident who must spend $1000. The total consumer's surpl~s of recreational visitors 
to the Kenai National Moose Range in 1968 was $2,697,000.!! In effect this is value 
placed in the pocket of the recreationist as profit, and is analogous to net income. 
A sole owner who charged the varying individual consumer's surpluses as entrance fees 
(a discriminating monopolist) could presumably recover this amount annually. The 
annual income may be capitalized at 4~ to $67,429,000 (or $39 per acre) as market 
value of the Range for recreation. Capitalized value (also termed "real estate sales 
price") is the amount which a corporation would need to invest, at 4~ interest, to 
gain the annual return of $2,697,000. 

Single Fee Method The sole owner ' woul~ more likely charge the snae entrance fee .to 
all recreationists and he would naturally seek the fee that would yield the maximum 
net return. The demand curve computed in Clawson's method permits computation of 
'this value also. The optimum single fee would be $7 per recreation dayg~ recreation
ists would buy. 131,737 days at this rate, for an annual income of $922,000. Capital
ized at 4~ the market value of the Range for recreation would be $23,054,000. The 
Clawson method would place ' the profit in the recreationists pocket while the Single
Fee method assumes all profit goes to the sole owner. 

The optimum annual fee per family unit would be $100. Some 2550 family units 
would purchase the use of the Range at this figure and would spend 141,692 RD's 
there. Annual income would be $255,000 and ca~italized value $6,375,000. 

Obviously few would pay the $100 fee if initiated -next year, to. say nothing of 
the public outcry at the idea. We assume that once the public became emotionally 
adjusted to paying for recreation-they would be will"ing to pay this· much. Obviously 
also, the nation gains the greatest net return, ten times as much, by letting each 
participant pocket his consumer's surplus for himself. 

Expenditures Method MUch condemned as the illegitimate child of the assessment 
family, critics call unfair tpe inclusion .of food costs in recreational expenditures, 
because "one must eat aeyway." A second complaint is that recreational expenditures 
do not add "new" money to the economy but simply reallocate what would otherwise be 

!/ Basic data and computations for this and subsequent figures are presented in the 
Appendix. 

gf A recreation day is a visit bybne individual to a recreation area for recreation 
purposes during any reasonable portion or all of a 24-hour period (Joint Task 
For~e, Ad Hoc Water Resources Counsil, 1964). Hereafter 'abbreviated RD. 



spent elsewhere, - a sort of robbing Peter to pay Paul, and Peter objects! But other 
resources all charge the cost of food to the final product. The value of a log as it 
comes from the forest includes the cost of the logger's lunch, axe, and housetrailer, 
just as the value of a recreational experience when it comes from the forest includes 
the cost of the moose hunter's lunch, rifle, and camper. 

Several economists have pointed out that the second complaint is invalid because 
every expenditure, of any kind, for anything, is a "reallocation" from something else 
that might be purchased. So the expenditures method is a legitimate way to assess 
the recreational value of wildlife. Expenditures have been called "gross econo:nic 
value" by some, but are more properly termed a "cost of production and harvest." 
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Recreational expenditures by visitors which nay be assigned to the Kenai National 
Moose Range in 1968 totalled $7,543,000. This figure nay logically be compared with 
the cost of harvest of any other resource on the Moose Range, such as the cost of 
harvest of oil in 1968. Such oil expenses include the cost of equipment (depreciation 
and interest on investment) and labor, but not the cost or value of the resource it
self, or of the amount of oil produced. Recreational expenditures cannot be capitnl
ized, properly, because they are not income or profit to the resource owner in the 
usual sense. In fact they nay be thought of as an expense. 

The expenditures generated $5,656,000 in personal income, on which $1,13l,OOJ 
were paid in Federal taxes, from an investment of only $150,000, or 13% of this in 
management costs in the form of Congressional appropriations to the Range. Sta·ce 
income taxes would total another $100,000 to $200,000. Contribution to GNP is 1.2 
times personal income, or $6,840,000. These figures are extrapolated from indices 
developed by Swanson (1969). 

\::: Pearse Method Pearse ( 1968) related consumer's surplus to salary classes rather ·~:han 
1 distance zones ala Clawson. He assumed the consumer's surplus for each hunter equal 

to the difference between his fixed expenditures and those of the hunter in his sal
ary class who had the highest fixed expenditures. Two major questions have been 
raised about this method: one, only discretionary income (that portion not alreacy 
committed to obligations and necessities of life) should be used; and two, the recre
ation day is a more logical unit than the trip (which Pearse used). A hunter vrbo 
spends $100 for a ten day hunt obviously receives more consumer's surplus than a 
hunter who spends $100 on a one day hunt. Pearse also included the "opportunity 
cost" (wages that might have been earned) of time spent on the hunt, as a part of 
fixed cost. 

A modified Pearse method applied to the Range shows a consumer's surplus of 
$87,859,000 for 1968. Use of the recreation day rather than the visit resulted in 
the high figure. If we assume that everyone receives as much value as does the most 
affluent and lavish spender, this is an indication of maximum profit the recr.~ation
ists received on the Kenai National Moose Range in 1968. The. capitalized value is 
$2,200,000,000! 

Combination Method The recreationist is both producer and consumer of the recrea
tional experience. His costs are his expenditures and the opportunity cost of time 
he invests. His profit is the consumer's surplus. The total is comparable to the 
sales price of other products. Tbe recreational experience is analogous to the loe, 
fresh salmon, barrel of crude oil, or sack of potatoes on the homesteader's true:{. 
The gross sales volume of recreation on the Moose Range in 1968 was $16,560,00~. 

Expenses + Profit = Sales Price or 
(Recreational Expenditures+ Opportunity Cost of Time) +Consumer's Surplus= ·RS? 
Sum of RSP's (Recreation Sales Price) =Gross Sales Volume 

• 
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Expenditures 
Op-portunity Cost 
Consumer's Surplus 
Gross Sales Volume 

$ 7,543,000 
6, 320,000 
2,6~7,000 

$16,5 o,ooo 

Opinions Acti.ons, es·pecially the crossing of palms with silver, speak louder than 
words. Nevertheless, opinions are .indications of value too. About 50% of 1968 visi
tors to the Range said the experience was of priceless value in addition to what they 
had to spend. And 95% said that it was worth at least a moderate additional amount. 
Residents and non-residents were much alike in response to this question . . 
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. Almost 50% of a sample of. 126 U . . s. citizens, owners of the Range, who did not 
use the Range in 1968 said they would travel more than 1500 miles to visit it. Fifty
three percent said they would vote for a greater appropriation for the Range, 40% 
indicated .the same as the current appropriation, and 7% said they would vote for less 
or none. These proportions were consistent among salary classes as shown by a non
significant chi-square. A vote by the owners of a public resource is one important 
way to express value, and a vote involving appropriations is a very tangible evidence 
of it. This may be an example of "option demand", - willingness to pay for the 
option to use the resource later (Krutilla, 1967). 

Values shown by these opinions are difficult to assign to a type of wildlife 
value, but the "recreational" category is the most logical one. 

Export~ 
exported 
pictures 

In addition to recreational experiences consumed on the premises, some are 
for consumption elsewhere. Migratory birds, ~hich transport themselves, and 
and writings transported by ·artists and authors are examples. 

Some 1,733,000 waterfowl days were spent on the Range in 1968 by ducks and geese . 
which were available for hunting off the Range during the year. If we assume 334 
days (i.e. li months) as the average life of a duck, a 50% allowable annual harvest, 
and a value of $10 per duck or goose harvested, this totals a value of $26,000 pro
duced on the Range in ·l968 in the form of waterfowl exported for potential harvest. 
In addition to this, 31,000 days of use by 200 trumpeter swans were provided and 65 
young swans were produced. Maintenance of a rare and until recently endangered 
species is a priceless value. Add to this the recreational pleasure and esthet,ic . 
value brought by the thousands of song birds, cranes, loone, and .eagles produced and 
supported on the &mge but moving elsewhere for harvest by binocular and at bird 
feeding stations. 

Moose produced on the Range move outside to be hunted, .but imports from the 
Chugach National Forest to the east, which are killed on the Range, probably balance 
the exports. 

Pictures o~ the area and stories about it are exported for vicarious recreation 
by people who never will visit the Range themselves. At least one motion picture 
photographer completed a feature film on .the Moose Range in 1968. He pictured wild
life and recreation on the Swan Lake Canoe Route. Pictures of salmon appeared in the 
National Geogr.aphic Magazine and several wildlife and scenic pictures published in 
the Alaska Sportsman were f'rom the Moose Range. '!bough of small intrinsic value, 
such pictures impart considerable value to the Range through vicarious enjoyment of 
those who view them . . 'Ibis is evident in the high percentage ( 47%) pf owners who had 
read of the Kenai National Moose Range. Of these 66% had read of wildlife observa~ 
tion,. 64% of hunting, and 55% of. fishing and wilderness adventure · on the Range. The 
public is not directly aware of this · v~lue, because only two to six percent of users 
and owners alike considered commercial photographs, as well as other commercial wild
life value.s, an important value of the Range • .. Of the two groups, owners valued it 
highest. 
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Fines Though not intended by either donor or recipient as an economic expression, 
fines for violation of sport fishing or hunting regulations are a source of income to 
the state and express the cost of a "recreational" experience to the violator. In 
1968~ 53 convicted transgressors on the Moose Range paid $1475 in fines, an average 
of $28 each. The market value of a recreation day is $46, so the miscreant made $18. 
A rational basis for setting fines might be at least the value of the stolen 
commodity, - the RD involved. 

Incommensu:,able Values 
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Devine (1966) bas distinguished between incommensurable, i.e. cannot be expressed 
in the common unit such as dollars, and intangible, i.e. incapable of quantitative 
measurement. Non-economic recreation benefits are here regarded as incommensurable 
rather than intangible because they are measured in some way by opinions of users, 
owners, and managers. Users are represented by visitors to the Range in 1968, owners 
by a small national sample of persons who did not visit the Range, and managers by 
federal officers at all levels responsible for the Range. 

Over 23,000 individuals, in 6090 families, used the Range for wildlife and 
recreation in 1968. They spent 358,319 recreation days there. This figure corre
sponds well with the Moose Range staff report of 588,133 12-bour visitor use days. 
These figures alone represent a considerable, concrete expression of value. 

Resource Values "Quality Recreation" uses edged out "Wildlife" uses as most impor
tant on the Kenai National Moose Range in the minds of the public at large and 
(perhaps strangely) the managers. Only the resident users rated wildlife uses as 
highest. "General Recreation" was third, "other Renewable Resources" fourth, and 
"Non-Renewable Resources" (oil and mining), and "Business and Commercial" uses last. 
Many of the last two were rated "Not to be permitted". This seems a clear mandate 
from the owners and major users of the Range to value quality recreation (cross
country skiing, photography, wildlife observation, hiking, sightseeing, sail boating, 
canoeing, and wilderness) above all other uses, with wildlife a close second choice. 

Table l. Ranking of resource uses to be permitted on the Kenai Moose Range. 
Users 

Resource Use GrouE Residents Non-Res. Owners Managers 
Quality Recreation 1.5il 1.4 1.6 1.3 
Wildlife 1.3 1.4 1.8 1.4 
General Recreation 1.8 1.8 2.0 2.2 
Other Renewable Resources 3-2 3-2 3-2 3.6 
Non-Renewable Resources (Oil & Mining) 3-4 3·5 3-4 3·6 
Business and Commercial 3-4 3-3 3·5 3.8 
1./ Mean score. 1-Highest use; 2-Intermediate use; 3-Lowest use; 4-Not to be permitted. 

Wildlife Values Recreational use of wildlife is the Number One wildlife value of the 
Kenai National Moose Range with the closely related esthetic value of wildlife close 
behind in the minds of users, owners, and managers (Table 1). Educational value is 
third, social value fourth, and commercial value last. This is an expected result, 
here tabulated in tangible terms. 

Table 2. Ranking of wildlife values of the Kenai National Moose Range. 
Users Community 

vlildlife Value Residents Non-Res. Ovmers Leaders Managers Concensus -
Recreational 1 1 1 1 2 1 
Esthetic 2 2 3 2 1 2 
Educational 3 3 2 3 3 3 
Social 4 4 4 4 4 4 
Commercial 5 5 5 5 5 5 

Managers are more concerned with the value of the beauty of the erea than its recrea
tional use. To owners,, education is more important than beauty. 
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Management Values Non-market resources are usually publicly-owned or publicly
controlled, and as such their allocation depends not only on the expressed or implici1 

'will of the people, but on their chosen leaders and experts (i.e. managers), who the 
public trusts to make wise decisions on allocation. Thus opinions of managers are 
important in determining the value of the KNMR. Policies of managers of the area 
indicate values they hold, - a combt'nation of personal values and those they think th~ 
area has for the people as a l-Thole. The President of the United States is the top 
manager and has already expressed his evaluation on December 16, 1941, in Executive 
Order 8979 of Franklin D. Roosevelt, "f::>r the purpose of protecting the natural 
breeding and feeding range of the giant Kenai moose ..• a unique wildlife feature .••. fOJ 
the study in its natural environment ::>f the ·practical management of a big game · 
species ... " This position has never been amended by a succeeding President. · 

In 1962 Congress expressed its · intent that the National Wildlife Refuges be used 
for outdoor recreation (Refuge Recreation Act, Public Law 87-714), provided that the 
·primary purpose of the refuges was not compromised. Subsequently in 1964 the "Recre
ational Policy on National Wildlife Ref uges" of the U. s. Bureau of Sport Fisheries 
and Wildlife stated that public recreation is a secondary use (t::> wildlife) of 
national wildlife refuges and ranges, and that "These uses lvill be authorized where 
there is a significant local or ·national recreational need which can be met without 
conflict or interference with primary objectives .•. " rlilderness is appropriate in 
·portions of larger areas compatible with the primary function. 

The Advisory Board on Wildlife Management (the "Leopold Committee") of the Depart; 
ment ·of the Interior reiterated in their 1968 report the primary objective of protec
tion and management of uaterfowl and rare, unique, or endangered species. They raise(l 
preservation· and restoration of natural ecosystems to equal status as a primary 
objective. Important secondary objectives were wildlife viewing, hunting, fishing, 
and research. Only recreation oriented toward wildlife and fish was considered 
appropriate. 

Director Gottschalk, Bureau of Sport Fisheries and Wildlife, recently said that · 
"The Bureau will continue to work to safeguard the ecological, recreational, cultural, 
scientific, and economic values of game and non-game migratory birds and their habi
tats." 

Dr. J. P. Linduska, Associate Director of the Bureau, emphasized quality recrea
tion as an outstanding secondary purp::>se of refuge areas, in two phases. The first 
phase is wildlife-oriented recreation which has highest priority, but a permissible 
second phase on some refuges is "the accomodation of compatible but nonwil dlife
oriented activities for which adequate funds are av~ilable 11 (Linduska, 1968). 

Refuge Manager Jo~n Hakala and his staff in 1968 prepared a master plan for the 
Range which stresses a policy of quality recreation and includes a zoning of high
intensity recreation use., wilderness,. areas of minimum intrusion for wildlife viewing, 
wild-area on canoe routes, and areas secluded for moose calving and wintering, and 
browse productio~. 

Values described in the last few paragraphs are ·most important because they guid~ 
. decisions of men who most directly affect the area. 

Management Recommendations of Owners Opinions of ~-Tners confirm present policies of 
managers of the area. . Almost two-thirds. think the Range should be managed primarily 
for moose, wild~ife, and recreation. Thirteen percent think more reereational devel
opment is needed, and 12% would dedicate it all to wilderness. Only a few owners 
recommend holding it unused for future · generations, giving it to native peoples, or 
trying to receive the greatest dollar return. None thoughtthe Range sh~uld be sold 
to private owners. 
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Reasons for Visit Recreational value is indicated by reasons users give for visits to 
the area. Non-residents stress wildness, scenery, and wildlife first, reputation next, 
and facilities third. (Table 3) Residents emphasize accessability first, facilities 
next, and wilderness, scenery, and wildlife third. Both place other resources in last 
place. Residents and non-residents alike spent 60% of· their recreational visits on 
the KNMR in 1968. Consistent with the resident's love of accessabili ty is indication 
by 76% of them that the Kenai National Moose Range is one of the factors which influ
ence them to stay in Alaska. 

Table 3. Reasons for visit to the Kenai National Moose Range. 
Residents Non-Residents 

Accessability 25% Wildness, Scenery, & Wildlife 33~ 
Facilities 23 Reputation 26 
Wildness, Scenery, & Hildlife 23 Facilities 20 
Reputation 16 Acce2sability 15 
Other Resources 13 Other Resources 6 

ESTHEI'IC VALUES 

Our materialistic society surprisingly seems overwhelmingly to vote for esthetic 
values. Such values of wildlife are 1-1ildlife objects and associated environment 
possessing beauty, affording inspiration, and contributing to the arts (King, 1947). 
The average visitor scnrcely distinguishes between the re-creation of mind, spirit, 
and body from the beauty of wildlife and environment which stimulates pleasure and 
satisfies artistic hunger. Thus part of the "Recreational" value, both economic and 
incommensurable, should be assigned here. 

Rankings by Visitors 

High ranking of esthetic values in relation to recreational ones is indicated in: 
( l) Tables l and 2; (2) ratings by managers ~rho are most professionally aware of 
values; and (3) Table 3, where non-residents indicate esthetics as a major reason for 
their visit to the Range. A sizable portion of the $16 milli.on dollar market value of 
recreatiJn on the Range WJU~d be assignable to esthetic value, if we knew h~ to do 
so. Much of the additional 1-10rth of the experience claimed by 95% of the visitors is 
attributable to the esthetic aspect. 

Diseconomic Valu~s 

Costs or losses to one resource because of another resource are l:nown as "exter
nal diseconomies." The extra cost of oil exploration, development, and production on 
the Kenai National Moose Range in order to maintain esthetic values ic an example. 
Extra costs accrue because of narrovr seismic trails, lese heavy equipment, seismic 
operation only rlith snoi-r cover and on frozen ground, careful containment and disposal 
of wastes during drilling, and restoration of areas by levelling, reseeding grass, and 
replanting trees after exploration, development, and pipeline construction. Although 
some of these measures are aimed at direct protection of wildlife (including commer
cial fisheries) and its habitat, most are aimed at preserving the esthetic beauty and 
the natural environment. Oil companies estimate that extra costs total lO% to 50% of 
their expense for exploration and development. The total extra cost for all oil 
operations on the Range in 1968 is estimated at $173,200. In earlier years the cost 
was greater because exploration and development activity was more intense, sometimes 
twice as great, or about $350,000. 

Viewed nationally, this amount is profit 1-1hich the public was willing to forgo, 
and this is an expression of value of vrildlife and related recreation on the Range. 
It should be added to the primary market value of wildlife, given earlier, because it 
is considered a part of the expense of production of the wildlife experience, and is 
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thus n::>t already included in the c::>sts (expenditures and ::>pp::>rtunity c::>st) listed 
previ::>usly. T::> the ::>il c::>mpany it is a l::>ss (::>r added expense), t::> the public it is a 
c::>st ::>f the wildlife experience. 

The disec::>n::mJy :Jil imp::>ses ::>n vTildlife and recreati:Jn includes l::>es ::>f 20 square 
miles ::>f habitat and recreati::>nal area due t::> :::>_il r:::>ads, pipelines, air strips, and 
::>il ivell sites (Hakala, pers:::>nal c::>mmunic8ti:::>n). Thic t::>tals 0.7% ::>f the Range, a lJss 
::>f $470,000 in value. 

EDUCATIONAL VALUES 

President Franklin D. R::>::>sevelt declared in his Executive Order that "study in 
its natural envir:::>nment ::>f the practical management ::>f a big game species that has 
c::>nsiderable l::>cal ec::>n:::>mic value 11 vms a maj-::>r purp::>se ::>f establishment ::>f the Kenai 
Nati::>nal M::>::>se Range. Thus the singulnr v:::>ice ::>f the pe::>ple sp::>ke f::>rcefully fr::>m the 
first, ::>f the educati::>nal value ::>f the area. Educati::>nal values are th::>se which add 
t::> mnn's kn::>vTledge, either c::>llectively thr::>ugh research, ::>r individually thr::>ugh per
s:::>nal learning. In thi:::: day, i·Then the light ::>f appreciati::>n ::>f envir::mments is just 
dawning, a still-1.,rild and naturnl aren such as the Kenai Nati::>nal M::>::>se Range is 
invaluable f:::>r the study :::>f natural envir::>nments. 

Research 
Appr::>ximately $727,000 has been invested in 52 ::::eparnte identified research pr::>

jects ::>n the Range. M::>::>se were a primary interest in 28 studies, and 21 ::>f these were 
c::>ncerned with m::>::>se range. Other research featured trumpeter svmn, Dall sheep, g:Jat, 
beaver, general and plant ec::>l~gy, fisheries, fungi, spruce gr::>use, er::>si:::>n c::>ntr::>l, 
ice fields, and lal;:e m::>rph::>metry. Nineteen studie:::: are c::>ntinuing. At least nine 
lm::>wn technical publicati::>ns have resulted, in additi::>n t:::> nnnunl and final rep:::>rts ::>f 
m::>st pr::>jects. 

The type specimen ::>f the Alaska m::>::>se vas tal:en in 1897 nenr Tustumenn Lake. The 
gr::)Up ::>f St:::>ne carib:::>u in the Chicag::> Natural Hist::>ry Muceum ivere tnken in the general. 
area ar::>und 1900. Severnl vT::>lf specimens came fr::>m the Kenai. The h::>~.,rl ::>f descendant 
::>f their surviv:Jrs is ::>nee again heard ::>n the Range, - a naturally rest::>red value. 
Ge:::>rge Shiras III c::>llected and ph::>t:::>graphed in the S}:ilal~ Lake area in l9ll, and 
vTr::>te a b::>:::>k as a result C. Hart Merriam had bear specimens fr::>m the Kenai f::>r his 
tax::>n::mJic studies. Tw:::> full sheep fr::>m the KNMRgrace the C:::>penhagen Museum ::>f Z::>::>l:::>~ 

since 1963 In m::>re recent years the Arctic Health Research Lab::>rat::>ry has :=mall mam· 
mal c::>llecti::>ns fr:::>m the M::>::>se Range. All these example:= indicate educati::>nal value. 

Pers:::>nal Learning 

Seventeen gr::>ups t::>talling 578 pe::>ple visited the Rnnge, at least partly f::>r 
educati::>nal reas::>ns in 1968. Student:= in wildlife bi::>l::>gy at the University ::>f Alaska 
made their annual ::>ne-vreek field trip t::> the Rnnge. The Alaska C::>nservati::>n S::>ciety 
and the Sierra Club c::>nducted gr::>up recreati::>n-educati::>.n hikes in the area. Writing:= 
ab::>ut the area in b::>::>ks and magazines pr::>vides a c:::>mbinati::>n ::>f educati::>n and recrea
ti::>n. Alm::>st 5_0% ::>f ::>vrners had read :Jf the Range, m::>stly wildlife acc::>unts ( 40%), 
general recreat.i::>n (23%), and quality r ecreati::>n (21%). Ovrners ranked educati::>n as 
the sec::>nd greate::::t value ::>f the Range, ahead ::>f esthetic, s::>cial, and c::>mmercial 
values (Table l). C::>mmunity leaders ::>f Kenai and S::>ld::>tna rated educati:mal value in 
third pl8ce, but ::>nly 3 ::>ut ::>f ll sp:Jntane::>usly menti::>ned educati::>n as ::>ne ::>f the 
values the M::>::>:::e R8nge c::>ntributes t::> the c:::>mmunity. 

All gr::>ups come back str::>n8lY t:::> rec::>gnize educati::>n in the f::>rm ::>f "wildlife 
::>bservati::>n" and "vildlife receorch" os a t::>p w::e :::>f the Range in c:::>mparis::>n t:::> ::>ther 
res::>urces (Table 4). 



Table 4. Rating of educati:mal f~ctors as "highest uses" of the . Range 
Users 

Use Residen~s Non-Res. Owners Managers 
Wildlife Observation 75! . 71 72 100 
i-lildlife Research 67 54 76 88 
1.1 Percent rating the use as a "highest use" of tbe Range. 

BIOLOGICAL VALUES 

11 

Do you want to "blow your mind" ala the hippie? Then ~Torry about biological 
wildlife values. King (1947) defined these as the worth of services rendered by wild 
animals. In the broad sense "wildlife" includes all wild animals, - beetles, nematode: 
earthworms, and mosquit"Jes, ,as well as moose, salmon, and ptarmigan. So vle are really 
talking ab"Jut ecology, - energy cycles, c"Jactiomr, and population dynamics . All the 
ecology of a moos~ is integrated in_ one fact, - the presence of tbe moose. · Similarly 
the . economics of the ec.ology of the Range is integrated in one vaLue, - the value of 
the wildlife experience. The worth of a nematode which produces organic material for 
moose f:>::>d shows up in the expenditure of the moose hunter . S::> we have already tallie1 
most of the biological values at their end point of consUmption. Detailing the . pro
cesses that contribute to these values is far beyond tbe sc"Jpe of this rep::>rt . 

Two special -ideas are worth menti::>ning. One, . the ultimately expressed values ::>f 
dolla:rs·in the pocket ·Or gleams in the eye are affected just as much or more .by change 
in biological complexes as they are by immediate manipulation of moose herds and picn~' 
tables. A change in biological values inherent in the moose-vrolf relationship will 
change the wildlife value of the area subtly but profoundly. Thus any economic system 
devised, computerized, and de-humanized must take into account the operative biologic 
systems. We must use bioec~nomic systems! 

Second, for the fir~t time, negative economic value's (i.e . losses) rear their 
ugly head. M::>ose-auto encounter's and mosquit::> bites are an ec::>nomic .'Jr esthetic loss 
in most cases. Officially rec::>rded moose--auto accidents in 1968 totalled _42 and cost 
an estimated $42,000 dollars . Losses due to bears were perhaps balanced by 'increased 
value of recreati.~nal experience and education associated· with the loss. 

SOCIAL VALUES 

Social values of wildlife are both intangible and incommensurable. King ( 1947) 
defines them as "values acc:r:uing t::> the community as a result of the presence of wild 
animals." These values are demonstrated by what people do, say, and commem::>rate. 

iolhat People Do 

Buckley ( 1957) said that ''well over half of the wage-earners in Alaska are 
dependent to a greater ,. or lesser extent up::>n wildlife for their livelihood." The 1960 
populati:>n close to the Moose ·Range was one..;third the 1968 population. If we assume 
all increase was related to oil, and that all the pre-oil population was dependent t"J 
some degree ::>n wildlife and related recreatipn, then one-third of the 1968 pop_ulation 
of 7500 close t::> the M::>ose Range are dependent directly on wildlife and related recre~ 

'

ati::>n. These dependencies come fr::>m ~?~me~~~ ~fi~hing, providing goods and services 
for hunters, fishermen, and other recreatfoni sts, and from food provided by game meat, 
Many f~milles purchase practically no domestic meat, year-around. 

Fifty percent of nearby families use the Range for recreation. Family participa
tion is sh:JWn by the average o:tf· 7/party for svrimming, 6 for picnicking, 5 for camping, 
4 for fishing, 3 for genera~ hunting (including mo::>se), and 2 for sheep ~nd goat 
hunting. People within 300 miles of the Range use it at a rate of 2.73 recreation 
days per person, - obviously a ·major investment of time. 
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What They Say 

\Vildlife and recreati::m rival the "Heather as £1 t::>pic ::>f s::>cial c:>nver:::ati::>n ::>n 
the Kenai Peninsula. I have n::> measure ::>f this~ but frequency ::>f vildlife t::>pics in 
c::>nver:::ati::>n is high. Appr::>ximately 13% ::>f the c::>lumn inches of nevs in the Cheechak~ 
New::: i::: c::~nservati::>n-related_. and ab::>ut 5% relates quite directly t::> the Kenai Nati::>nal 
M::>o::e Range. 

What They C::>mmemorBte 

Names ::>f local features ::uch as lal:er1 and streams indicate things held dear in 
the minds ::>f namer::. Wildlife place name:: ::>ccur at the rate ::>f 3.4 per 100 square 
mile:: ::>n the M::>o::e Rnnge, 'Hith eBch feGture name c::>unted ::>nly :>nee. I kn::>11 n::>t h::nv 
tbic index c::>mparec vith ::>ther area:::, but :::u:cpect :me name per 100 square miles w::>uld 
be high f::>r rem::>te areas ::>f the nati::>n, 

Other Ratings 

User::, :nmer:::, and managers rated "~2ocial" in f::>urth place among wildlife values 
::>f the Range. Since they rated it higher than •icommerciBl", pre::umably :::::>cial values 
v:m1d have a higher d::>llar value th~1n c::>mmercial one:::, if they c::>uld be :-:::> expre:::sed 
and measured. The 75i ::>f Alaskans who said the Range was ::>ne of the reas::>ns they re
mained in Alaslta expressed a s::>cial value. 

What C::>mmunity Leaders Say 

Only a fevl ::>f the ll cJtnlllunity leadore intervieved rec'Jgnized s::>cial values ::>f the 
Renee. M::>stly they th::>ught of the recreati::>n it pr::>vide:: the citizen::; ::>f the c::>mmunity 
and the inc::>me the c::>mmunities derive fr'Jm recreati::>n ::>n the Range. 

Socio-Economic Characteri::tics of User::: 

Socio-economic characteristics of users indicate segments of s::>ciety which value 
the wildlife and recreation of the Range highly en::>ugh t-::> use it, and th::>se vho re
ceive the major benefit. Whether or not these are the kind of people we want to en
courage and re;.mrd in our society is a matter ::>f personal philosophy and value judg
ments. They are presented here for your :mn interpretation. Ltlta for "All" in Tables 
5, 6, and 7 are fr?m the U.S. Census Bureau. 

Table 5. C~parison of occupations of users of the Range 
Residents 

Skilled Workman 
Professional 
Business, Sales, 
Armed Service 
Retired 
Other (Laborer, 

Occupation 

Administrative 

H::>usewife, Student) 

Users All(l~68) 
27'1' 16 
27 lO 
20 29 
19 35 

2 4 
5 5 

and the entire United States 

Users 
35~ 
23 
16 31 

l 2 
31 20 
5 6 

Users include a higher proportion of skilled workmen and pr::>fessional, and a 
lower pr::>portion of businessmen, salesmen, administrators, and armed servicemen than 
all the populati::>n Non-resident retired users are in higher proportion than retired 
members in the population. 
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Table 6. C~mparis~n ~f family inc~me :Jf users :)f the Range and all C:)mparable citizens. 

Salnry 
Under $2000 
$2000 - 3999 
$4000 - 5999 
$6000 - 7999 
$8000 9999 
$10,000 - 14,999 
$15,000 and :)Ve~ 

Residents N:Jn-Res. 
Users All Users All 
~ 4% ~ 12% 

2 ll 3 14 
4 15 12 14 
5 17 ll 16 
8 15 . 16 14 

32 17 30 19 
46 20 27 10 

Users are definit~ly in the higher inc:Jme brackets. User-All patterns are slml
lar f:)r residentE and rnn-re:::idents. Jl.l8sl:o. user fomily inc:Jmes are phen:)menally 
high. 

Table 7 CJmparis:Jn :)f Dge Jf ucers 
Head :)f H:Juseh:)ld Residents 

Age Gr:)up Users All(l960) 
25 and under ~ 28% 
26 - 35 35 27 
36 45 31 21 
46 - 55 21 13 
56 - 65 5 7 
66 and :)Ver l 4 

:Jf the Range ond all 
N:Jn- Reddents 

Users All(l967) 
4"% 610 

13 17 
1(3 20 
23 20 
30 17 
ll_ 20 

c:Jmparable citizens. 

Alaskan users 
t:J all citizens. 

are early middle age and n:Jn-residents arc late middle age C:)mpared 
Alaskan::: as a wh:)le arc much y:)unger than n:)n-residents. 

COMMERCifL Vi\LUES 

C:Jntributi:Jn t:J C:Jmmercial Salm:Jn Cotch Snlm:)n pr:)duced :)D the Range c:Jntributed 
$1,122,000, Jr 25% :)f the c:Jmmerciol salm:)n inc:nne t:J the C:)mmercial fishermen :Jf CJJl<. 
Inlet in 1968, a ''pink salm:)n year". The Range C:)ntributes 31% :)f the C':!:)l: Inlet 
c:)mmercial salm::>n fisherman's inc:Jme, :Jmitting pinlc salm:)n. SJme yean: the pr:)p:)rtiJn 
may be ae high as l~O% (Bureau :)f Sp:)rt Fisherier: and Wildlife, 1963). Its retail 
volue after pr:)cessing at the cannery was $3 milli:)n. NJ indices exist t:J oll:)cate 
the p:)rti:)n :)f this value actually pr:Jduced :)n the Range. On livest:)ck ranges ~f the 
western United States the value :)f a calf is 10 t:) 20% Jf the value :Jf the marketed 
steer. If this anal:Jgy is valid, the value tJ the Grx:s Nati:Jnal Pr:)duct in 1968 :)f 

C:)mmercial salm:)n pr:)duced :)n the Ker.ai l1ati:Jnal M:):)Se Range was $150,000. 

Meat An estimated 336,000 p:)unds :Jf meat were harvested :)t1 the Range in 1968, ob:)ut 
75% m:J:)ce (250,000 p:)unds) and m:)st :Jf the rest salmJn at Russian River (76,000 
p:Junds). At :Jne d:Jllar per p:)und, a c:Jncervative figure, the value in 1968 was 
$336,000. Nineteen percent :)f recidcnt visit:Jrs said wildlife meat made a maj:)r 
C:)ntributi:)n t:J their f:J:)d supply year ar:)und and :)Dly tw:J percent said they did n:)t 
c:Jnsume game meat. 

HJ\·1 is the value :)f game meat t:J be regorded in an ec:)n:Jmic analysic? Ie it 
extra inc:)me t:J be added t:J values :)f expenditureE'? Or an expected return :Jn the 
recreati:)nol investment, tJ be deducted if :Jne i:: c'Jmputinc; the value :)f the rccrea
ti:Jnal experience itself? TJ the ~xtent that the meat wac nJt a C:)psci:Jus g:)al :Jf 
the recrcati:Jn experience, it i::: a b:)rm:::, Hitlnut c:)st. 'l'hus its value is a C:)mmer
ciol :Jne, additi:Jnal t:J the value :)f the rccreoti~nol experience If the meat was 
part :)f the purp'Jce f:Jr the vi:::it) itE' value sh:Julu be deducted fr:Jm the value :Jf the 
recreoti:Jnal experience onu tallied as n c:Jmmercial value :)f •rildlife. Pr:Jbably a 
fair pr:Jp:Jrti:Jn :)f meat harvested :)n the Ronc;c in 1968 falls in thiS co.tec;~ry, espe
cially :Jf the m:):)::;e meat, but the orn::mnt :Ls unktDun 
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Hides and Furr: Very few m:::>:::>se hides are salvaged ::>r tanned, th::>ugh s::>me potential 
value exist~' in use ::>f this res:::>urce. Fur trapping is primarily recreati::>nal, and its 
value has been included v1ith recreati:::>nal expenditurec. !vlarl~et value :::>f furs harvested 
in 1968 t:J"tnls $4014. The overage onnuol inc::>me f:::>r 1963-1967 vms $4669, at 1968 
prices. All:::>cati:::>n ::>f this value sh::>uld f:::Jll:m principles discussed in the previ:::Jus 
sect i::m. 

The BusineEsman? \ole deal VTith primary values t:::J the nati:m at the p:::>int :>f c::msump
ti:::Jn, in this analysis. Sec::mdary benefi tc :::Jf th:::>se "'lh:::J sell llildlife g:::J:>ds and ser
viceE, - the multiplier effect, is n:::Jt measured. H::>v1ever, the businessman's benefit 
iE r:::Jughly equal t:::> the expenditures :::Jf $7.5 milli:::Jn annually. Of this, $2.4 milli:::Jn 
are current expenses ·vhich g::> lor{Sely t:::> the l::>cal ec::>n::Jmy, $1. 3 milli:>n are transp::Jr .. 
tnti:::>n expense in 1\lar:l:a, $0.4 milli:::Jn is tronsp:::>rtati:::Jn else1·lhere, $2 milli:::>n f::>r 
equipment in Alacka, nnd $L4 milli:::>n f:::>r equipment elsewhere. This t:>talc. $5.7 · 
milll:::>n spent in Alaska and $1.8 milli:>n cpent elsewhere in 1968 by visit:>rs t:> the 
Kenai Noti:::Jnal M:::J:>se Range. 
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PART III ASSIGNMENT OF VALUES TO AREAS 

Resource decision of the future often vrill be made on smaller areas, rarely on 
the whole Range at once. At first I wanted to allocate all values to defined smaller 
orcas of the Moose Range. Insufficient information exists to do this. The closest I 
con come is a percentage allocation to areas defined in Figure l and listed in Table 8 

Table 8. Allocoti:::>n of values of vrildlife and related recreoti:m 

Area!:/ 
1. Chickaloon Flats 
2. Northern Lakes 
3· Swanson River-SvuH1 Lal:e Canoe System::: 
4. Kenai-Russian Rivers Campground 
5 Skilak Loop 
6. Area Betv1een Skilak and Tustumenn La]<;:e::: 
7. Tustumena Lal:e 
8. Area South of Tustumena Lake 
9. Mountain Area on the East Side 

1/ Defined in Figure l 

Percent of Value 
Allocated 

1.3 
3 7 

16.7 
30-7 
27-3 

5.0 
6.3 
3·7 
5·3 

100.0 

to areas of the Rang1 

A similar allocation could be mode to recreational uses of the Range fr~ primarr 
and secondary uses indicated by 1968 vi:::itor:::. 

Table 9. Allocation of .. values to 

Fishing 
Hunting 

Group of Uses 

Camping and Picnicking 
Relaxation and Driving 
Wildlife Observation, Photography 
Berrying 
Hil:ing, Horse Use 
Hater Sports 
Canoeing 
\-linter Sports 

recreational uses 
Percent of 
1968 Uses 

22 
18 
15 
14 
l2 
4 
4 
4 
3 
2 

of the Moose Range. 

This distribution does not correspond closely to that reported by the Range staff 
for 1968, 1-1hich shov1ed 92rf, of the "visitor u:Je days" in the first three categories. . 
Sixty-seven percent of the use vms allocated to camping and picnicking alone The 
discrepancies are due partly to differences in method and portly to differences in 
interpretation. In this report camping is categorized as a use only if it was an end 
in itself, not merely for convenience ::>r:.:incxpensive liying while pursuing another use 
such as salm:m fishing. This study, Range reports, nor any other studies have effec
tively considered allocation of use and purpose among the family members of a visiting 
unit. The father may come primarily to fish, the mother to relax, one child to camp, 
and another to svrim. A similar more precise allocati:m could be made of the multiple 
objectives and uses by each individual in the family. 
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PART IV' ESTIM£\TE OF FUTURE VALUES 

Ec::>n:Jmlc values of "Y7ildlife are related to c~odity price and salnry, so I aseumE 
any future user of the preceeding sections will adjust values to the consumer price 
index. The 1968 mean index was 121, based on a 1957-59 index of 100. 

By 1980 I e::;timate u::;e .of the Ibnge will increase 184% over 1968, to 1,019,000 
recreation cloys. Expenditures and consumer,::; surplus will increase 3lli to $31 milli~r 
and $ll.6 million respectively. Capitolizecl market value of the Rnnge for recreation, 
at 4%, will be $290 million. Increoee in dollar value compared to recreation days is 
greater because of assumed continued inflation and a e;reater proportion of non-resideq1 
who spend five times as much per recreotion clay. 

These fiBures are based on federal and state agency estimates of increases in 
population and tourist travel by 1980, and on expected construction of the Turnagain 
Arm Causeway. They are believed con::ervative. The wildlife and related recreational 
re::;ource:: of the Kenai National Moose Range arc rare commodities. Many of them are 
unique. They are in short supply, and more cannot be produced at will on the assembly 
line. To paraphrase Cooley ( 1967), the acreae;e of the Moose Range in 1492 had almost 
n::, value to the lThite man because it vas unlmown. Today the l, 730,000 acres have 
great value. In 1980 they uill have proportionally much greater value because of 2.84 
times·the demand with the same number of acres. 

What was the value to the natives of the area in 1492, and l-rhat '\orould it have 
been worth to them today, if the white man had never come? ~ta fr:ml Hickok (1968) 
indicate about 2000 Kenaitze Indians (a r::ub-grouping of Tanaina Indians in villages of 
the '\orestern Kenai Peninsulo) lived adjacent to the Kenai National Moose Rnnge in 1805. 
Most lived in 10 villoges along Cook Inlet from Nildshka on the north to Anchor Point 

· at the south. One village, Skilak, existed on the south shore of Skilal;: Lake, the 
only village on the orca pre~ently Moo::e Range. If we assume that their population 
'\olOG stable at carrying capacity, and that they received only commercial \·rildlife bene ... 
fit~ of salmon ($150,000), moose meat ($407,000), and furs ($4014) from the Range 
equal to the 1968 harvest, the 1492 A. D. value would have been $490,000y adjusted to 
the 1968 eonstDner price index. W'ith an assumed continued hunting and fishing subsis
tence culture, in the absence of the ilhite man the Kenaitze population, natural 
resouree harvest fr:l!ll the Moose Range, and 1968 d~llar value to the Kcnaitze \i:>uld be 
the same as in 1492, $490,0001 which capitalized at 4~ would mean a real estate sales 
value of $12,250,000. 
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PART V APPENDIX - METHODS AND BASIC DATA 

The study was financed by the U. S. Bureau ~f Sp~rt Fisheries and Wildlife tbr~us 
a c~ntract with the University ~f Alasl~a administered by the Alaska C~~perative Wild
life Research Unit. C~l~rad~ State University furnished sabbatical half-salary t~ 
Dr. Har~ld W. Steinb~ff, the principal investigat~r. The S~ciety ~f Sigma Xi pr~vided 
a grant-in-aid t~ assist in transp~rtati~n expense t~ Alaska. 

The pr~ject was c~nducted in residence ~n the 1,730,000-acre Kenai Nati~nal M~~se 
Range between June 20, 1968 and September l, 1969. Special assistance ~f the Range 
staff, J~bn Hakala, R~bert Richey, R~bert Seemel, J~hn Kurtz, Mrs. Harvey Str~ud, and 
Betty Raym~nd, and ~f Dr. D:lvid Klein and Secretory N~rma Wrightsman ~f the Alaska 
Unit, is here ackn~wledged. Marian Steinb::>ff assisted with rec ~rd ing ~f field data, 
mailing questi~nnaires, and many h~urs ~f statistical c~ding. Many ~thers c~ntributeo 

ideas and inf~rmati~n, n~t least ~f which were 1569 resp~ndents t~ questi~nnaires. 
J~hn N~lander, Systems Analyst, spent much pers~nal time and interest in pr~gramming 
and pr~cessing ~f data. C~mputer tapes which c~ntain basic data, and pr~gramming 
inf~rmati~n are retained in the files ~f Har~ld Steinh~ff and are available f~r use by 
~tbers. 

METHODS OF STUDY 

Questi~nnaire I - Values and Attitudes ::>f Users 

Estimate ~f Number ~f N~n-Duplicated Recreati~n Units The family was cb~sen as the 
sampling unit and was designated a recreati~nal unit (RU). The target p~pulati~n was 
every RU which used the Kenai Nati~nal M~~se Range in 1968. I attempted t~ ~btain a 
lOOi sample fr~m July 3 ~n. RU's (as rec~gnized by ~ne vehicle per RU) and license· 
numbers were rec~rded daily in campgr~unds and r~adsides ~f the 60-mile "Skilak L~::>p" 
fr~m July 3 t~ September 8, and weekly until Oct~ber 10, 1968. Similar c~unts were 
made weekly ~n the SWans~n River-SWan Lake R~ad, and peri~dically at Tustumena Camp
gr~und. Repeat license numbers were eliminated. 

Can~eists were listed fr~m registers ~n the can~e r~utes, and duplicates elimi
nated. 

Fly-in fishermen numbers were estimated and s~me names ~btained fr~m six air 
charter services in Ancb~rage. Kenai air charter services stated they did n~t fly 
any~ne t~ the Range. Names ~f individuals wb~ filed flight plans ~n the M~~se Range 
in 1968 were ~btained fr~m the Federal Aviati~n Agency ~ffice in Kenai. 

A c~mplete c~mputer listing ~f 1968 m~~se and sheep bunters in Unit 15 was ob
tained tbr~ugb the Alaska Department ~f Fish and Game fr~m the University ~f Alaska 
c~mputer center. Pers~ns were selected fr~m this list wb~ bunted in ~ne ~f the sub
units ~f the M~~se Range. Other listings ~f users in 1968 included br~n bear har
vesters, trappers, and Sierra Club visit~rs. 

The aggregate of these s~urces c~nstituted the known RU visiting the Kenai M::>ose 
Range in 1968. Duplicates were eliminated. T~tal numbers were estimated as f~ll~ws: 
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Table lA. Estimate of number of non-duplicated 
Summer Campers and Fishermen 

recreation units on the KNMR in 1968. 

Actually identified in 60 days, 7-3 through 
This would make a New RU/:Llr'.y rate of 
Assumed error of those missed, lOi 
Assumed actual New RU/Day rate 

9-8-68 

Assume 50i of this rate in June and 34% in May, 
(Alaska only), corresponding to monthly use 
estimates in the KNMR office 

June 
May 

Alaska 
2025 

33·75 
3·38 

37.13 

·18.9 
12.6 

Estimated actual New RU, 7-3 through 9-8-68 (68 days X rate) 
6-7 through 7-2-68 

2525 
491 
466 
909 
266 
200 

5-l through 6-6-68 
Moose and Sheep Hunters (lOO% of non-duplicated) 
Canoeists (assumed 50% registered, EO this is 2X the count) 
Fly-in Fishermen (estimated from interviews with guides) 
Misc .. (N::Jn-dup. trappers, skiers, ice fishermen, etc.) 

'roTAL REX;REATION UNITS USING KNMR IN 1968 
20 

4877 

Other states 
697 

11.62 
1.16 

12.78 

6. 5 

869 
169 

33 
92 
50 

1213 

Questionnaire I and Responses Each identified RU was sent Questionnaire I. Names an 
addresses of vehicle license holders were obtained from vehicle license bureaus of 
states concerned. Questionnaire was addressed to the male who appeared to be the 
head of the family .. Those to summer users were sent ::Jn February 3, 1969 and a follow 
up postcard sent to non-respondents on March 7. Questionnaires were sent to moose 
hunters and sheep hunters on March 26, 1969 and foll::JW~up postcards on April 25. 
Returns were coded on optical mark scan sheets until May 19 when they were delivered 
to the Anchorage Borough School District computer center for processing. Alaskan 
returns were 47~, non-residents 40i. The 44i average response is good, considering 
the complexity of the questionnaire. It actually represents a 28i sample of all RU's 
on the Range in 1968. Buckley's (1955, 1957) earlier Alaska study achieved a 52i 
return, but this represented a sample of only 2-5% of his target population. Pearse 
(1966) attained a 3-4% sample, and Brown et al. (1964) a 0 45i sample ::Jf their target 
populations. Response was proportionally distributed thrjugh user groups as shown in 
Table 2A. 

Table 2A. Distribution of 

User Group 
Summer Campers & Fishermen 
Moose Hunters 
Canoeists 
Sheep Hunters 
Airplane Owners 
Sierra Club 
Trappers 
Brown Bear Hunters 

Total 

Questionnaire I among 
Questionnaires 
Sent Returned 
2707 1177 

860 402 
179 87 
82 35 
35 9 
22 16 
14 5 

____.2_ _4 
3908 1735 

user groups 
Percent 

Returned 
43 
47 
49 
43 
26 
73 
36 
44 
44 

of the Moose Range. 

Note: These are classified by source of name and address, undu.plicated Since 
summer campers and fishermen were identified first, they include many moose 
hunters, canoeists, and wheep hunters who are therefor ommitted from the moose 
canoe, and sheep totals. 

A further important question is whether essential characteristics of non
respondents differ from respondents in a way that would affect their expenditures, 
recreational uses, and other values they express on the questionnaire. Occupation wa 
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ALASKA COOPERATIVE WILDLIFE RESEARCH UNIT 

UNIVERSITY OF ALASKA 

ALASKA DEPARTMENT OF FISH AND GAME 

UNITED STATES FISH AND WILDLIFE SERVICE 

WILDLIFE MANAGEMENT INSTITUTE 

UNIVERSITY OF ALASKA, COLLEGE, ALASKA 

January 2t 1, 1969 

Dear Outdoorsman : 

Only you can answer questions which will help us measure the value of wildlife and related recreation on the 
Kenai National Moose Range, and to make it the place you want it to be. 

'The enclosed questionnaire will only take you a few min ute3 to complete, but it contains questions vital to the 
future use of the Range for wildlife and recreation. 

Your n:ply will be: cofilbinc:d with replies of others selcct:J, to show economic and esthetic values of wildlife on 
the Range. All answers will 1-·:: hl"ld completely confidential. Only group facts will be published. 

The yuestions have been carefully designed to saw your time in answering. They have been kept to the minimum 
numh.:r necessary for the study. Every one of your answers are important. 

PlcaEe return the yuestionnairc in the enclosed stamped envelope. 

Sincerely yours, 

Harold W. Steinhoff, Ph.D. 
Research Professor of 
Wildlife Management 
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WILDUPE VALVES sniDY 
Ki:na.i Natioo&l MDc.c &aop 

A. What primary and eecoAdary 111e1 did you and your 
family m~ of the :Kenai National Moa!e Range in 

· 1968? A "primary use" ia one which Wci.S the major 
reuon for your visit. A "secondary use" is a planned 
or unplanned use which was not a major reason for 
your visit. Indicate your a.nswer by placing a "1" op
posite each primary uae and · a "2" opposite each sec
ondary we in the following list. A primary use on 
one visit may be a aecondary use on another, so you 
could logically Hat both a "1" and a "l" for the same 
ua. 

- 1. Beriy picking 

Boatina 
-- 2. Power &at 
- . 3. Sail Boat 
--· 4. White-water 

-- 5. Camping 

- 6: Canoeinc 
Fishing 

- 7. lee Filbini 
- S. · Salmon 
--9. Trout 

-10. Hikina 
Horseback 

--ll. Pack Trip 

-12. Rldini 

Huntini 

· -u. Black Bear 
--· 14. Brown Bear 
-15. Coyote 

Hunting 

-16. Goat 
-17. 
- · -18. 

- .-19. 

-·20. 

Growe 

Moose 
Ptarmigan 

Sheep 

-. 21. Photography 
-. -22. Picknic.king (day 

uae) 

-23. Relaxation 
--24. Scenic Drive 

Skiing . . 
--:H. Cross-country 
--26. Downhill 

-27. Snowmobiling 
---2&. Swimming 
- ·29. Water Skiing 
-30. Wildlife 

ol.ervation 

B. Which of. the following a.reaa of the Kenai National 
Moose Range did you or your family uae in 1968? "Uee" 
may include acenic viewing, or enjoyment of U05eell 

wildlife or wildernea (Check all applicable areas:) 

- 1. Chicbloon Flats Waterfowl Area 
-- 2. Northern Lowland Lake Area 
-· - ·3. Swan10n River & Swan Lake Canoe R.outea 
- 4. Ruasian IUttr CampgrouDd Area 
- 5~ Skilak. Llop Road and ~947 Burn Area 
-- 6. Plateau Area between Sldlak fi Tustumena 

Lakea . 
-- 7. Tuatumena Lake 
- 8. Area South of Tustumena Lake (Caribou 

. Hilla) 
-- 9. MoWltain Regions on East Side of Range 

C. Approximately how many recreational visits did you 
and/or your family make to the Kenai Na.tional\M()()S{' 
Range from January through· December, 1968? {Check 
one.) 

1-2- 3-· +-- s--- &-1o--- 11-2()_.--: 

il·So-- Over so--. 

Cooperating: University of Alaska 
Colorado State University 

Bureau of Sport Pilberiea and Wildlife 

D. Could you please deacribe one of your 1968 ·visita to till! 

-

Kenai National Moose Range by l.lli'We.ring the nC:x1 
ten questions. Please have one ·~cif;c visi~ in mind. 

1. In which mqnth did you make tlria 'Vilit? ••••.•. - ........ .. 

2. What area of the Range did you visit, primarilyi 
(From. list in Qu~tion B.) ........................... _ ........ _ 

3. How many were in your family party on tlW 
visit? : ..•..• -....................... . 

4. What was the primary purp06e of your viait? (I.i81 
number from proper use in Question A.) .............. . 

5.- What other · arus did yoU "we.. in the aenae o 
Question B? (List numbers from Q. B.) .............. . 

6. What time did you arrive at the Mooee Ran~ 
(Check one.) Before 2 p:m.- After 2 p.m.-

7. How many daya did you ata.y, to the nearest half 
day? . . Answer: ................... _ .. 

8. What time did you leave the Moose Range? 
(Check one.) Before 2 p.m. - After 2 p.m.-

·9. If t:hia visit wu part of a longer vacation trip, wha 
other major ueaa did you visit on the same trip 

(Check. all appli~ble places) . 

-- 1. No other area -- 6. Fai.rbanh Atu 

--· 2:. Anchorage - 7. Ken:ai·Soldotna 
Area 

- 3. Banff·Jaaper - ·- 8. Mt. McKinley Par 

-- 4. Homer Area -- 9. Seward Area 

- S. Inside Pasaage - 10. Other 

10. Please estimate expenditures of you and your fan 
ily for the entire trip (from the time you left boa 
until you returned home) associated with the via 
deac.ribed allow. P~ each of the following grOUJ 
of itema indicate the letter of the proper expen: 
category, a through j, below. · 

- -food (groceries. restaurants, snacks) 

--Lodging (motel, trailer park, campground fee 

_:_Fuel (for boata, stoves) 

--Guide feea - ' 
--Specia~ transportation (air, boat, etc.) 

a None 
b $0 01·9.99 
I. $1 0.00·19.99 
d. $20.00·49.99 

e. $50.00·99.99 h. $500·999 
f. $100~199 i. $1000·1999 
g. $200·499 j. $2000 FS ov 



~- How many recreauonal visits did you a.nJ.'or your fam
il:v mJ.kc to all outdoor areas outside of town Juring 
1968? Count each separate stay in a rec.reatiL'nal area 
a.s one visit, whether for one hour or for two weeks or 
moK Be sure to ..:ourit spring, summer, fall, and winter 
vi:;ics. Thrrc '"··~re 14 weekends between June 1 and 

l·emhcr 1 lmp•lrta.nt answer! (Check one.) 

1---- --- 2- -- 3 4-

"21-'i(~ --- Over 51)------

5--· 6-10-·- 1120---

fhc foll•.wm:-: ,jU.:.'l'•lliS arc de~igncJ to as..'-<:88 y<.~ur gc~ncra.l 
:xpcnditUI"C.' w!u..:L rc'Lit(' to yuur \:isits tu the Kcnal N:ttinn.d 
vf.\losc Range in 1968. 

-:; Ho\\' Ltr 16 it (to the n~arc·st lUO nlllcs) by the shortest 

highway route from yPur home to the Kenai Nati-mal 

Moose Rangt.:? Answer: ................................ nulcs, 

Following 
tances: 

'\nchorage 
3uffalo 
=:hicago 
)alias 
)d1VCr 
~airhanks 

.Jrcat EJ.lls 
!uneau 

some representative approximate d1s-

100 
4800 
4200 
4300 
3500 

500 
2600 
1000 

Los Angelq~ 
Miami 
N..:\v Orleans 
New York City 
Ralo?igh 
St. L~uis · 
Sc;tttle 

3800 
5500 
4800 
51 no 
.l 100 
-t 31)() 
.2600 

'· By what mc,ln.- did you travel frurn yuur home to the 
l(enai N.ttiuna: lvfr ... ~e Range? l'la..:o: a .. l" hy the m·.:th 

l ) ·Du trawl,·J t.trthest, a "2'' hy the next f.uthcst, etc. 
t'lease mark all <tpplicahle mcthoJs. 

-·-I. Aircraft 4. Bus 
) Auto or Piekup 

--3. Boat or ferry 
· ·- ~5. TrJ..in 
----6. Othcr 

cr_ Please estJmat,~ t:1c ung1rw.l cost uf the followin& items 
whic:1 you '-l5t:d in :.n~· way Oil the Kcm.i rhtion:d 
Moose Rang..: 111 I ()M\. W ntc 111 the m<mber of the cc ,.,t 
category. 

1. 
) 

3. 

4. 

5. 

(l. 

7. 
:-; '. 

'J 

['i 

Nunc 
s l-_'i(l 

$51·1 li') 
$1•)[,2(>1) 

$2U1 ·'I •il 

$511!·1•.· I(• 

S !(,;I(. - Iii• I 

S~O'Iil.f 

$-I II I ' ~· I 1\ I\ } 

,s·~! I! ; .- 1 I ) ' Jl j ~ I 

-Tent 

· C.tmpa (tr Pickup if used w1th 
cpr.) 

-Tr;tikr, Fur•n~:.1ngs, Acces.sories, 
~-~Bo<tt, Mnt,Jr, Trailer, Canoe, 

Raft, etc. 
--Fishing Ccar (rods, reels, lures,' 

nets) 
-Huntin,_; Ce"-r (gU11;;, ca . .;,•.;, an· 

mun1t 1r •n, kniV<.::', l'a..:k...;) 
Spect,d Clutl.ing ([.,., •ts, park~ 

etc.) 
S!cepin~: B.•c;, .tnJ M.tttre.;..sc~ 

-~CouLl!;-: ( ;l·,or (;;tow, Jishcs, p.,![.;, 
L~J..S fi \\·at('r can.;;, ctL.) 

--Lice:1.;e.; ('mnt ing, fi:>hing, he., t, 
(;olden bgi,·, c:tc.) 

- ( :.llHll'd (;,~.1r (.~tdl, movie. lcn.cl.;, 

mer,-rs. ca&·s, prUJC:Ctors) 
--Sn(J\X.lT1l'~~)tlc, Ski is, t"'tc., Sth ~ \":::<L; .... · ': 

I. Please estimate how long you have owned each of the 
following items, which you used on the Kenai N a tiona! 
Moose Range in 1968. Write in the number of the age 

ca.tegory. 

]. 

1. Less than 1 year 
') Over 1' less than 3 -. 

years 

3. Over 3, less than 5 
yean 

4. Over 5, less than 10 
years 

S. Over 1!1, !t.:ss than 20 
years 

(o. Over 20 years· 

Age 

--~Tent 

---Camper 

----Pickup 

----Trailer 

-~-~-~Boat 

&·.<..t fist1ing rod 

Must-used gun 

· -Slcc·pi ng bag 
(awragc) 

---- C;tmp stove 

~ · --Still cam.:-ra 

--- Movie camera 

How much do you believe recrc,;t:• 'nal experience.s on 
the Kcn:1.i National Moo:'e Ran,'e in 1968 are worth 
to Y• •u and your family, heyunu what you have had 
.to spend? 

~ ~-N0nc 

---Little .. 
-· ]\.fodcratc ;unc,unt 

---Crc:at amount 

- ~---Priceless 

K. How mu-.:h J,, fd1 .1nd .;arne cnntnhutc t[l the total 
fo•Jd cJ.t·:n by Y' ur f.tmily? (Check unc) 

··--1. Major f<JOJ suurc..: throughout the year 

.. -2. Major fo• ,J ~UllfLL, pnioJi :;t !ly 1!1 the year 

--3. Minor food suurcc, throughout the year 

-----4. Minur h.'JJ source, periL'dicaliy in the year 

-~---5. 1'\(lt consumed 

L. \Vhich ,,f the following additiOildl \"<ducs does the 

Kenai Natiunal Moosc Range have for Y'lU or your 
Lullll~·? (Check ;tll <lP!'lic;tblc values ) 

1. Cummcrcial (.;,de of hidc~s. sJ.les of pictures, 
fishery) 

---2. Educational (gain of personal ul" public knowl· 
edge, research) 

-· 3. Esthctic (inspiration unmcasurabk in terms of 
mun.::y, including scenic, \\·i!Jcrness) 

-~·-+ Recrc.ttiunal (additit,nal, [•cyund wbt you have 
spent) 

·--- 5. Soc1al ()!:cncr:-~1 contribution tl' ch0 racter or 
community, state, and n:-ttiun) 

M. It' \UU h" 1.: r\J.,,: .1, h the av.tilahdJty of t:1c K,~nai 

N;Jt;,lll.ti }._.1, · .. .- Ro~l;,_:,· nne of the Lt..:lors which Ill' 

t'iu,·ncc.s )'llll t .. cLlY ln Alaska? 

---Yes - -No 



N. Which of the following features prompted you to visit 
the Moose Range rather than similar areas elaewhere? 

(Check all applicable features.) 

-- 1. Chance to see wildlife 

-- 2. Ease of access, because clOie to. home 

--- 3. Ease of access, because open public land 

-- 4. Ease of access, because of roads and trails 

-- 5. Facilities (campgrounds, canoe routes, etc.) 

-- 6. Familiar with area because of. other use, 
e.g. hunting 

-- 7. N eamess to wilderness 

--- 8. Presence of berries. 

-- 9. Relatively wild appearance 

--10. Reputation of Kenai Peninsula in general 

--11. Reputation, for fishing 

--12. Reputation, for hunting 

--13. Friend recommended it 

-14. Scenery 
--1g. Water, for boating, swimming 

-16. Other (specify) 

The following question is designed to determine what uses 
you, as part owner of the publicly-owned Kenai National 
Moose Range, would like to see there. 

0. Classify each of the following uses of the· Kenai Na
tional Moose Range, in your judgement, as "1" (highest 
use), ''2'' (intermediate use), "3" (lowest use), or "4" 
(not to be permitted). Write the appropriate number 

1, 2, 3, or 4, opposite each listed use. 

1. Berry picking 
2. Business and industrial establishments 
3. Camping (overnight use) 
4. Commercial fishing in lakes and streams 
5. Commercial vacation resorts and lodges 
6. Cross-country skiing • 
7. Downhill skiing, developed, with lifts 
8. Gr;uing livestock 
9. Homesteading, residential homesites 

.... 10. Horse packing and riding 

.... 11. Hunting, big game 

.... 12. Hunting, small game and waterfowl 
-- .. 13. Logging 
.... 14. Mining 
.... 15. Oil exploration and wells 
.... 16. Photography, wildlife observation, hiking, 

sightseeing, picnicking 
.... 17. Production of young salmun, hy nature 
.... 18. Recreational cabin sites 
.... 19. Sail boating, canoeing 
.... 20. Snowmobiling 
.... 21. Sport fishing 
.... 22. Swimming 
.... 23. Water skiing, motor boating 
.... 24. Wilderness (large roadless area) 
.... 25. Wildlife research 

Your answers to the following questions will add greatly 
.to the value of the study. All answers will be held com
pletdy anonymous and confidential. However, answera to 

· these .·questions are optional. ,.. 
P. In what age group do you, the head of the household, wu . 

--.25 or.under --26-35 --36-45 

~6-55 --56-65 -66 or over 

Q. In which of the following categories is your present 
major occupation, as head of the house? 

--1. Armed Services 
--2. Businessman 
--3. Retired 
---4. Sal~man, Clerk, Attenciant, etc. 
--5'. Professional (including teacher, resouce mgr.) 
-6. Skilled Workman 
--7. Administrator 
-8. Other (specify) 

R. In which of the following categories does the total 
annual income of your family fall? This includes wage! 
and salaries, business profits, net farm income, pensions, 
rents, and any other income received by members of 
this family living at home. 

Please write the number of the income category 

here:----

1. Less than $2000 6. $10,000-11,999 11. $20,000-24,999 
2. $2000-3999 7. $12,000-13,999 12. $25,000-29,999 

. 3. $4000-5999 8. $14,000-15,999 13. $30,000-39,999 
4. $6000-7999 9. $16,000-17,999 14. $40,000-49,999 
5. $8000-9999 10. $18,000-19,999 15. Over $50,000 

S. If you have any additional comments on wildlife and 
related recreational values of the Kenai National Moose 
Range, any special explanation of your answer to any 
of the above questions, or any other comments on this 
WILDLIFE VA LUES STUDY, please make them 
here: 

Please return the questionnaire even if ynu did nut complete 
answ~rs to all questions . 

fit 1820 
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the single m:Jst significant characteristic available for c:Jmparison. Respondents' 
occupati::-Jr:.G were determine(] fr:Jm the c:::lmpleted questionnaires Non-resp:Jndents' 
occupati~n~ were determined fr:Jm the Anchorage City Directory and fr::Jm the Homer Elec
tric. C:::lmpany and City ::Jf Kenai utilities clerk wh::J bad pers~nal knowledge :Jf ::Jccupa
ti:ms or, the vei:'tern Keoai Peoinsula. The hn populati::ms are sh:Jwn i:'Urprisingly 
c:.:>mparabLe io Table 3A, except tbat resp:Jodents ·ctre bj_gher in prop::Jrti::Jn :::;f professi::Jn
als aod l:Jwer io pr:Jp:Jrti'::m ::Jf "Other" (lab::Jrers, b::Jusewives, l:'tudeots, fishermeo). 
Differences in thei:'e tw::J categ::Jrie2 arc: the ::Jnly :Jnes significantly different by chi
squnre at the 0.05 level. This c::Juld slightly bias rei::p::Jnses t::J~ard higher ioc:Jme and 
expenditure~:' and a m:>re idealietic value t'ystem. H::Jwcvcr, meao expenditures per rec
reation day for thel:'e tw:J gr:Jups were ocar the m:>dc, so I cJni::idcred weightiog uoneces~ 
sary io c::Jmputing t::Jta 1 expendi turc:::. 

Table 3A- Occupatioos ::Jf resp:Jodcnts and n:Jn-rcsp:.:>ndents t::J Questi:Jnoaire I. 
l'-lean L"'<p0ncli tun~s Rei::fl::Jndent:o N::Jn-Resp::Jndeots 

Occu12ation ::Jf Head ::Jf H:Juse 2er Pee. Day Number Perceot Number Perceot 
Skilled Workman. <~>2 7 o~ 30 8 42 9 <j) I • 

Profe:::siooal 23.13 8') 
. ..J 22 58 12 

Sale: 2man, Clerl\., Service etc. l9.0l 53 14 /..., 
C.) 13 

Busioe2:::man 24.58 43 l.l 49 lO 
Administrat::Jr ,.., I c;-:> 

L ·'·· # / _..) 
l+O 10 35 rr 

Armed Services 9.46 30 8 42 9 
Other (Lab::Jrcr, :Fi 2 herma o) 20.31 25 7 120 24 
Retired 'T3. 12 14 4 14 3 

T:JtD l. 25In 382 489 

Lastly, rcpre:oentati vcocss ::Jf reply fr::Jm censu2 regi :Jos :Jf tbe U.S. is indicated 
in Table 4A, nr well as a c:Jmpaiis:Jo ::Jf Drea of :Jrigin of 1968 KN.f'.ffi vi2it::Jre vith 
those in a 1967 Alasl:a t:Juri2m study Replies arc slightly biased in fav::Jr ::Jf nearby 
regioo2, expecially the West North Ceotral (the Prairie States). N:Jo-re2ident visit::Jn: 
t:J the KNMR are quite similar io area ::Jf :Jrigio to those wb:J visit the rest :Jf Alaska, 
with a :::light differeotial preference of East N::Jrth Central (i.e. Lake State~:') and 
M::Juotain (i.e. Rocky M:Juntaio) regioos f:Jr tbe Kenai area. 

Table 4A. Resp::Jose t:J Questi::Jnno.i-re I, l:Jy ccn2us regi:Jns ::Jf the United States, and a 
c::Jmparis:J., ::Jf area ::Jf :Jrigin ::Jf Range and Alasl\:an ooo-resident '!iEit::Jrs" 

Census Regi:Jn 
::Jf Hesidence 

AlaGka 
Pacific 
East N::Jrth Central 
Mountain 
West N:Jrth Central 
West South Central 
South Atlaotic 
Middle Atlantic 
New Englaod 
East S::Jutll Central 

Questionnaire:! I 
T::Jtal Eeot Rate ::Jf Return 

3120 47% 
232 46 
193 48 
lOO 31 
61 61 
54 31 
43 30 
41 46 
17 4'7 
16' 25 

N::Jn-Resident Area ::Jf Origio 
Range Users, 

126~ 

31% 
26 
14 
8 
7 
I 

5 
~ 
ro c:. 

2 

Alaska IJ':Jurism, 
Statewide, 1967 

30% 
20 
lO 
12 
4 
4 

lO 
2 
2 

Analysis ::Jf Data Data c:Jded ::m o.ptical mark scan sheets were programmed by J::Jho 
N::Jlander, Systems Analyst, Anchorage B::Jr:Jugh Sch::J::Jl District, f::Jr tranElati:Jo by IBM 
l23l reader t:J magnetic tape aod fCJr c::Jmputati::Jt12 ::Jn the IBM 1401 c:Jmputer. Expendi
tures per recreati::Jo day ( ERD) ~orere C'.)mputed by the foll::Jwiog formulae: 

ERD = C(current expense) + T(travel expeoi::e) + E(equipment expeose) 
. C = S/(N+l) ~ (P x L) = S/PL(N+l) 

T ( 0: 2W) / ( N+ l) -7- ( PL) 
E = [t(Di+Ii)/v] .::._ (PL) 1-1here Di HiFi and I 1 0.05(Dd(Amax i - Ai) 



where A - present age of an item of equipment 
D - depreciation 
F - factor, the reciprocal of the maximum age of usability of equipment 
H - original cost of an item of equipment 
I - interest 
i - categories of equipment 
L length of stay on a visit, in days 
M - maximum age of usability of an item of equipment 
N - number of specified rnaj::>r areas visited on a given trip 
P - party size, in number ::>f persons 
S - sum of current expenditures on a given trip 
V - number of recreational visits to all outdoor areas in 1968 
W - distance from home t::> the KNMR by the shortest high~ray route 

Tabulations from the computer output were manipulated to pr::>vide data for Table 5A. 

Table 5A. Basic data for computation of Clmn::on' s consumer's surplus method. 
DiEtance Adjusted Meanz KNMR 

2 

Z:::>ne Question. Total No. Ho./ Days/ Visits/ Rec. I:ays/ Total KNMR 
.{Miles 2 ResJ2::>nseE Rec. Units Party Visit Year Yr./RU Rec I:a;y:s/Yr. 
0-300 ll65 4758 3-8 l c:; ll. 7 66.69 3l7,3ll . / 
300-'{50 22 90 3-7 5.0 l.6 29.60 2,664 
750-2200 7 29 3-6 3.1 l.6 17.86 518 
2200-3000 34 178 3·0 5.0 l.8 27.00 4,806 
3000-4000 100 525 2.8 6.2 l.8 31.25 l6,4o6 
4000-5000 78 410 3-5 5.6 l.8 35-28 14,465 
5000-6000 19 100 2.9 5-7 l.3 2l. 49 2 1 142 

358,319 

Table 5A. (Continued) 
Dietance 

Zone 1968 P:::>p. Mean Expend. Total E>cpend. 
(Miles2 ( 100 z 000 2 RD/Yr./100 1000 *er RD ~Mean x RD2 
0-300 l.l6 273,544 14.17 4,496,297 
300-750 0.89 3,000 27.51 r(3, 287 
750-2200 0.42 1,233 71.00 36,778 
2200-3000 66.27 72-5 76.63 368,284 
3000-4000 358.95 45.7 80.89 1,327,081 
4000-5000 919.16 15-74 72.66 l,05l, 027 
5000-6000 368.56 3·37 88.30 182 1 757 

$7' 542, 5ll 

Table 5A. (Continued) 
Distance Mean Mean 

Zone Annual Fmni ly Expend./RD/ Mileage 
~Miles 2 RU/100 1 000 Ex~end. /RU Income ~1000 Income Travelled 
0-300 4102 945 $15,472 $0.92 llO 
300-750 lOl 814 13,667 2.01 500 
750-2200 69.0 1268 18,857 3-76 1064 
2200-3000 2.68 2069 8,833 8.68 2790 
3000-4000 l. 46 2528 13, ll3 6.17 3650 
4000-5000 0.446 2563 12,855 5-65 4470 
)000-6000 0.156 1898 13 1 206 6.68 5320 

Mean Alaska $l5,46o 
Mean Non- Resident 12,417 
Mean, All 14' 983 



2 

The logarithm of RD/Yr./100,000, Y, plotted a~ainst mean expenditure per RD, X, 
yeilded a straight line (Figure lA) so the linear regression 'X'= 6. 294 - 0. 06l8Y was 
computed, with a standard error of estimate of 0.900. Both X and Y v~lues were 
;.reighted by the number of questionnaire response~:: in each distance z:Jne. Correlation, 
was high, r-= -0 . 854 and r2 = 0.73, so 73% of the variation in expenditures was ac
counted for by variati:Jn in RD/Yr./100,000 population. 

A demand curve was constructed from this f:>rmula, following the metb::>d of Cla;.rsor: 
(1959). Consumer's surplu:Jes recoverable by a di scriminating monopoliet .a nd a n:Jn
discriminating (i.e. Bingl e-fee) one were computed fr:Jm the demand curve A similar 
computati::m was mode to determine am:Junt rec:Jverable from a single additi::mal ·annual 
fee. Recreation units were used r ather t han rec:rention days, and annual expenditure 
per recreation unit wae used rather tha n exp~nditure per visitor day . The formula for 
the demand schedule waE 'X = 36.83- l0.79Y .. 

Consumer's surpl ue by the modified Pea rse metb:Jd ;.ras computed by manipulation of 
data in Table 6A . Opp:>rtunity cost of t ime was n:Jt included because on _an "expendi
ture per recreation day" basis, the opp:>rtunity cost is equal for all in an income ' 
gr;:)Up. 

Table 6A. B{:lsic . dato and : computotians for the ·modified Pearse meth;:)~l 
Income No. Mean Sal!lple Adjusted Highest Mean Av cs= T:Jtal CS 
Gr::>uE Obs. RD/Yr. Tot Rii Tot. RD E~ ~ 

Eer Ril Col. 5 X 8 
l -8-

113-5 908 2,040 4!1 $ 89,800 
2 34 140.0 ·. 4,760 ;LO, G90 . 151 26 125 1,335,000 
3 74 126.6 9, 370 21,200 418 37 381 8,080,000 
4 85 1115.3 12,376 27,800 315 28 287 8,000,000 
5 131 108.8 14,221 32,000 311 33 278 8,900,000 
6 158 107.3 17,000 38,200 518 32 486 18,570,000 
7 178 139.0 24,790 55, 650 224 20 204 ll, 360,000 
8 182 135-0 24,580 55', 150 305 19 286 15,780,000 
9 113 161.0 18,200 40, 950 122 16 106 4,335,000 

10 ·113 123.8 13,990 31,410 144 19 . 125 3.,930,000 
ll 67 107.3 7,200 16,180 362 28 334 5,415,000 
12 62· 101.3 6,291 14,110 134 22 112 1,580,000 
13 26 167-3 4,351 9,775 46 14 32 312,200 
14 9 92-8 835 1,877 87 ':lC: 52 97,600. _,,/ 

15 6 157-0 ~43 2zl20 66 31 35 74 2200 
159,i5 359,152 $87,858,8oo 
X 2.242 

Total RD 358, 319 
1/ c:msumer' s Surplue 

Questionnaire II - Values and Attitudes of Owners 

Orrners ;:)f the Kenai National Moose Range include all citizens of the United State, 
of America . Users overtly express value by their presence. Owners may value the area 
because they hope to visit it some day, or obtain vicarious pleasure therefrom, or hay4 
a personal value syf:tem tbat applies to anything they O'lm, including public property . 
Olmers are 9000 timer: a:= numerous a:= users, :::;;:) even a :::mall individual value held by 
an ::>rrner could aggregate a total greater than users . 

The target population ;:)f :nvners was all families in the United States uh;:) bad not; 
visited the Range in 1968 , but 1-1ho bad a basic economic and S;lcial similarity to user 
families. The sampling unit wa~ the family and the target sample size r1as a · numper 
fr;:)m each state equal to its number of representatives in the U. s. Congress, but with 
a minimum of ten fr;:)m each state . 
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WlLPLlFE V ALU.ES STUPY 
11\e.nii N 4tional M~ Ili~ 

A. Have yo~ heard of the Kenai Peninsula? .... Yea .... No 

B. Have you visited the Kenai Peninsula? 

C. Have you heard of the Kenai 

National Moose Range? 

D. Have you visited the Kenai 

National Moose Range? 

.... Yes .... No 

.... Yes .... No 

.... Yes .... No 

The Kenai National Moose Range is a 1,730,000-a.cre area 
of public land set aside by the fcdm-al government for 
perpetuation of the unusually large KwAi ~. and for 
related fish, wildlife, and scenic beauty. The east.ern third 
is mountainous, the tundra horne of the pt.Mmigan ( an 
apline · grouse) and Dall sheep. It ~nta.ii1S hug~ glaciers 
and ice fields. The western two-thirds i~ roUing spruce
birch forest with ma~y lakes and st:V!!\"al grea,t rivers. Alaska 
salmon run up these rivers to their .spc\wning grounds on 
the Range. The lowland is the major horne of moose, 
salmon, trout, waterfowl (including the rare Tru[!lpeter 
Swan), and spruce growe. 

Hunting, fishing, logging, and gnuing a.re permitted when 
compatible with wildlife management. No private homes 
or businesses are permitted on federal proporty within t:h.e 
Range. Oil has been discovered, and carefully contrQlled 
seismograph lines and access roads have blen perq\i~, 
mostly in the northern part. 

One major paved highway traverses the Range and another 
has been proposed across Turnagain Arm, a bay separating 
the Kenai Peninsula from Anchorage. The propoeed route 
would rnake the Range only 40 miles from ..\nc::h()rage, the 
major population center <Tf Alilollka., and e.,ily ~ble to 
100,000 people, year around. 

As part owner of this public land, your desires for its 
management and the values it holds for you are important. 
The following questions are designed to determine your 
evaluation of the Kenai National Moose Range. 

E. How far would you drive to visit the Kenai NatiOnal 
Moose Range, at least once? (Mark the greallf,St dis
tance you would go.} 

: .. ,N one ... .1 0 miles .. .. 50 .... 250 .... 500 .... 1500· .... More 

C<:>Qpt;r~ti.ng: Upiver!>ity of Alas~~ 
Colorado State University 

Bureau of Sport Fisheries and Wildlife 

F. Please classify each of the following uses of the Kenai 
National Moose Range, in your judgement, as "1" 
(highest use), "2" (intermediate ~), "3" (lowest use), 
or "4" (not to be permitted). Write the appropriate 
number, 1, 2, 3, or 4, opposite each listed uae. 

1. Berry picking 
2. Business and industrial establishments 
3. Carp_pjng (ov~rnight use) 
4. Commercial fishing in lakes and streams 
) . Co111rncrcial vacation resorts and lodges 
6. Cross-country skiing 
7. Downhill skiing, developed, with lifts 

.... 8. Gra~ing livestock 

.. .. 9. Homesteading, residential homcsites 

.... 10. Horse packing and riding 

.... 11. Hunting, big game 

.... 12. Hunting,. small game and waterfowl 

.... 13. Logging 

.... 14. Mining 

.... 15. Oil exploration and wells 

.... 16. Photography, wildlife observation, hiking, 
sigh~eing, picnicking 

.... 17. Production of young salmon, by nature 

.... 18. Recreational cabin sites 

.... 19. Sail boating, canoeing 

.... 20. Snowmobiling 

.. .. 21. Sport fishing 

.... 22. Swimming 

.... 2 3. Water skiing, motor boating 

.... 24. Wilderness (large roadless area) 

.... 25. Wildlife research 

G. Which of the following values does the Kenai National 
Moose Range have for you, personally, whether you 
enr ~l'pect to visit it or not? (Check all applicable.) 

1. Commercial (sale of fur, hides, pictures, fish) 

2. Educational (gain of knowledge, research) 

3. Esthetic (inspiration unmeasurable in money; 
beauty) 

4. Recreational (enjoyment, reading about it) 

.,. 5. Social (general ~ontribution to th~ character of 
the community, state:, and nation) 

.... 6. None 

li. Rlnk each of the following values of the Kenai National 
Moose Range for the nation as a whole, in your judge
ment, as "1" (highest), "2" (intermediate}, "3" (low
est), or "4" (none). 
(Rank each value as 1, 2, 3, or 4.) 

1. Commercial (same criteria as Question G, above} 

z. Educational 
3. Esthetic 
4. Recreational 
:'i. Social 



I. Have you read one or more stories or articles or seen 
motion pictures or television features that involved 
the Kenai Nation;~! Moose Range? .... Yes .... No 

]. If "yes," what sort of account was it? 
(Check all applicable.) 

1. Biological research 
2. Bird observation 
3. Camping 

.... 1 0. Historical 

.... 11. Homesteading 

.... n. Hunting 

' ! 

4. Dangerous wildlife .... 13. Mountain climbing 
5. Dog-sled travel 
6. Farming 

.... 7. Fishing 

.... 14. Natives (Eskimos, etc) 

.... 15. Oil 

.... 16. River travel 
.... 8. Gold mining 
.... 9. Other (specify) 

.... 17. Wilderness adventure 

.... 18. Wildlife observation 

K. Answer tills question only if your answer to previous 
question 'T', at the top of the page, was "No". Have 
you read stories or seen motion pictures or television 
programs about a real or fictitious area of Alaska which 
you visualize as similar to the Kenai National Moose 
Range? ... .Yes .... No 

L. If your answer to Question K.is "Yes", what sort of 
accounts were they? (Check all applicable.) 

1. Biological research 
2. Bird observation 
3. Camping 

.... 4. Dangerous wildlife 

.... 5. Dog-sled travel 

.... 6. Farming 
7. Fishing 
8. Gold mining 
9. Other (specify) 

.... 10. Historical 

.... 11, Homesteading 

.... 12. Hunting 

.... 13. Mountain climbing 

.... 14. Natives (Indians, etc.) 

.... 15. Oil 

.... 16. River travel 

.... 17. Wilderness adventure 

.... 18. Wildlife observation 

M. The Kenai National Moose Range now receive& ·about 
$150,000 per year for management of the area. If you 
could vote directly on its appropriation, how much of 
your tax dollar would you send to the Range? 

.... None .... Less .... Same as now .... More .... Much more 

N. Which of the following best represents your idea of 
what we should do with the Kenai National Moose 
Range? (Check one.) 

1. Dedicate it all to wilderness 

2. Encourage use which will yield the highest dol
lar return to the present generation 

3. Give it to the native peoples of Alaska (Eskimos 
and Indians) as settlement for their land claims 

4. Hold it unused for future generations 

5. Increase development of recreational fadlities 

6. Manage primarily for moose, wildlife, recreation 

7. Try eventually to place it all in private 
ownership 

0. In which of the following activities have you or yoUr 
family participated at least once within the past year? 
(C~eck all applicable.) 

.... 1. . Boating 

.... i.; Camping 

.... 3. Fishing 

.. .A. Hunting 

... _ 5. Picnicking 

.... 6. Scenic driving 

.· ... 7. Wildlife oh-

servation 
: r : ~ l 

Your answers to the following questions will add greatly to 
the value of the study. All answers will be held competely 
anonymous and confidcnti;t!. However, answers to these 
qu.estions are optional. 

P. In which age group do you, the head of the household, 
fall? 

.... 25 or under .... 36-45 .... 56-65' 

.... 26-35 ... .46-55 .... 66 or over 

C..). In which of the following categories is your present 
. major occupation, as head of the house? (Check one.) 

1. Armed Services 
2. Businessman 
3'. Retired 
4. Salesman, Clerk, Attendant, etc. 
5. Professional (including teacher, resource mgr.) 
6. Skilled Workman 
7. Administrator 
8. Other (specify) 

R .. ·' In which foliowing category does the total annual 
income of your family fall? This includes wages and 
salaries, business profits, net farm income, pensions, 
rents, and any other income received by members of 
this family living at home . 

, ... 6. $10000-11999 .... 11. $20000-24999 
.... 7. $12000-13999 .... 12. $25000-29999 

...... R. $14000-15999 .... 13. $30000-39999 

, __ I. Under $2000 
.. c2, $2000•3999 

.L.3. $4000·5999 
... .4. $6000-7999 
.... 5. $8000-9999 

.... 9. $16000-17999 - .. 14, $40000-49999 
... 10. $18000-19999 .... 15. Over $50000 

S. If you have any additional comments on wildlife and 
related recreational values of the Kenai National Moose 

. Range; any special explanation of your answer to any 
·of the ·above questions, or any other comments on this 
. WILDLIFE VALUES STUDY, please make them 
here: 

Please return this questionnaire even if you did not com
plete answers to all questions. 

578 



The sec~nd previ~us vehicle license number fr~m each user vehicle license number 
'.;as ch~sen f~r the sample. If more were needed fr:ml a state than this pr~vided, the 
fifth, ninth, fourteenth, etc. previ~us vehicle license number was chosen. 

Questionnaire II lms sent t~ 537 ~lmers ~n February 3, 1969, and foll~v-up post
cards were sent t~ n~n-resp~ndents March 7. At terminati:::m ~f c:::>ding on May 19, 158 
returns, :::>r 29% had been received. The low return moy be explained by the c:::>mplexity 
:::>f the questi~nnaire and naturally l:::>vrer interest :::>f rem:::>te :::>vmers :::>f the Range. 
Returns '1-rere fairly well distributed fr:::>m nll regi:::>ns of the United States except the 
east south central, as sh:::>wn in Table 7A. 

Toble 7k Distribution and return :::>f Questi:::>nnnire II, by census regions ~f the U. S 
Questi:::>nnaires Percent 

Census Regi:::>n Sent Returned Returned 
Alaskn 27 9 33 
Pacific 65 18 28 
M:::>untain States 64 26 41 
West North Central 51~ 22 41 
\olest S:::>uth Centn:~l 45 13 29 
Eost N:::>rth Central 83 22 26 
East S:::>uth Centrul 40 4 10 
Nev England 42 ll 26 
Hid-Atlantic 4o 10 25 
S:::>uth Atlantic __]]__ ~ Jg 

T:::>tal 537 158 29 

Occupati:::>ns :::>f respondents, fr:::>m questi~nnaire resp:::>nses, c:::>rresp~nded surpris
ingly well t:::> ~ccupati:::>ns :::>f all United States heads ~f families, fr:::>m 1967 U. S. 
Census Bureau data (Table 8A). Differences may be a result :::>f the paired-license 
sampling scheme. 

Table 8A. Occupati~ns :::>f resp~ndents and 

Occupati~n 

Skilled W:::>rkmen 
Business, Sales, and Managerial 
Professional 
Retired 
other (Laborers, Students, H:::>usewives) 
Armed Services 

n:::>n-resp:::>ndents t~ 
Questi~nnaire II 

Resp:::>ndents 
30% 
30 
16 
ll 
lO 
3 

Questionnaire II. 
Heads :::>f Families 

All U. ~9~ 1967 

31 
12 
20 
6 
2 

A high pr~p:::>rtion :::>f owner families had themselves engaged during the year in 
~utd~or recreati:::>n activities such as b:::>ating (52%), camping (58%), hunting (58%), 
wildlife :::>bservati:::>n (68%), picnicking (71%), fishing (73%), and scenic driving (83%). 
The 1965 nati:::>nal survey ~f hunting and fishing expenditures sh:::>wed that ~ne :::>ut of 
tbree fished and :::>ne out :::>f five hunted but did not sh:::>w what pr:::>p::lrti:::>n ~f families 
fished ~r hunted 

Data were coded and analyzed the same as Questionnaire I. 

Questi:::>nnaire to Managers 

Managers of the Range fr~m the assistant refuge managers in the line thr~ugh 
supervis~r, regi:::>n, bureau, and service, t:::> the Secretary :::>f the Interior were sent a 
special questi:::>nnaire consistiog :::>f Questi~ns F, G, and H fr~m Questi:::>nnaire II The 
incumbent and immediate past h:::>lder :::>f each p:::>siti:::>n were included in the 25 questi:::>n~ 

naires s.ent Seventeen, :::>r 64%, were returned and tabulated 



) 

) 

2 

Interviews with C:>mmunity Leaders 

Eleven c:>mmunity leaders were interviewed, including the mayor, city manager, and 
president :>f the chamber :>f c:>mmerce of Kenai and S:>ld:>tna, the chairman and devel:>p
ment planner :>f the Kenai Peninsula BJrJugh, the superintendent :>f BJr:>ugh schoJls, 
the superintendent of pr:>ducti:>n of the Union Oil Company in·Kenai, and the president 
of the local chapter of the Alaska Conservation Club. They were a eked three specific 
queetions which were given to them in writing. l. What values do y:>u think the Kena:f. 
Nati:>nal M::>ose Rang~ contributes t:> tbis community? 2. How w::>uld y::>u rank tbe follow• 
ing wildlife values of the Kenai Nati::mal M:>ose Range in relation to this community, .. 
commercial, educational, esthetic, recreational, and social? 3· What is the Range's 
greatest potential future c:>ntributi:::m :>f values t::> tbis community? Answers were 
tabulated but considerable judgment was required to interpret their statements. 

MethJd ~f C::>mputing Opportunity C::>stl/ 

Opp:>rtunity Cost = Th3ys Invested in KNMR in 1968 X Opportunity Cost per illy 
(Days Spent ::>n KNMR + Days Travel Enroute)X(Income ~ 240 w:>rk days per year) 

= [v X D) + (M 7 500Ai) X (I 7 240) 
where V - mean number of visits per year 

D - mean number of days per visit 
M - mean r:>und trip mileage from residence t:> KNMR 
A - mean number of other major areas visited 
I - mean family income per year 

500 - assumed average mileage per day 
240 assumed number of r70rking days per year 

The above was computed f:>r each distance category, and totalled to give $6,320,248. 

Method of Computing Diseconomy to Oil Operations 

The following inf:>rmation was gained from conversations with Mr. Dean Laudeman, 
Manager of Explorati:>n S:>uth, Uni:>n Oil C:>mpany, and Mr. Quinn Williams, Western Ge:>
physical, and from a letter t:> Mr. Duncan A. Harkin, University of Wisconsin, from 
Patrick M. Hoffman, Geophysicist, Uni:>n Oil C:>mpany. All figures are extra costs :>f 
oil :>perations :>n the KNMR in 1968. 

Delays :>f seismic crew because of thaws, five crews @ $26,200 
Cleanup after seismic operati:>ns, four @ $3,500, one @ $20,000 
Extra cost :>f site preparati:>n & cleanup after drilling, two wells 
Estimated extra cost :>f pr:>ducti:>n :>perati:>ns, pipeline, etc. 

Method of Computing Research Investment 

$131,000 
34,000 
5,200 
3,000 

$113,200 

The research investment was computed by estimating 348 man-months of research 
effort in the 52-projects. Assuming an average cost of $1500 per month for salary anc 
expenses, this totals $522,000. Additionally, $168,000 has been invested in moose per 
fences and $37,000 extra f:>r moose pe_n studies. The total is $727,000. 

Method :>f C::>mputing Mo:>se-Auto CJllision Loss 

Claims Adjuster R::>bert Love, of Kenai, estimates that a_uto repairs due to moose 
accidents average $750 t:> $1000 eacb. I used the median, $875· Mr. Love also esti
mated average medical c:>sts of $50 per passenger, a total of $125 per accident. Thes~ 

1/ Methods described in the next few eecti:>ns are not intended to be exhaustive becam 
the methods are not the purp:>se of this rep:>rt. Enough detail is given to· show th~ 
general meth:>d but not the steps in reas:>ning, derivation :>f formulas, or detailed 
computati:>ns. 



figures total $1000 mean cost per moose accident, and are considered c~nservative. 
Also, many more moose accidents occurred than the ~fficial figure, 42, used here. 
HJwever, unrep~rted accidents were pr~bably less seri~us, with less damage. 

Meth~d ~f Computing Newspaper Coverage 

Tbe Cheechak~ Net~s averaged 380 c~lumn-inches of news per paper in 1968. Conser 
vation-related articles, including p~lluti~n, averaged 50 c~lumn-inches per paper, or 
13%· M~~se Range-related articles) including c~mmercial fisheries, averaged 20 c~lum 
inches per paper, ~r 5% in 1968. 

Meth~d ~f C~mputing Value of Commercial Salm~n Catch 

Table 9A. Basic data f~r c~mputati~n ~f value of 1968 salm~n catch in Co~k Inlet 
pr~duced ~n the Kenai National Mo~se Range. 

(Red) (King) (Silver) (Humpy) (D~g) 
S~ckeye Chino~k Coho Pink Chum Tot 

Identified catch, Range-produced 
Kasilof River 193,200 40% 
Kenai River (~ t~tal) 100,000 4o% 
Russian River (~ t~tal) 60 "-21 1./ 

353, c(2l 
Percent pr~duced ~n Range 47% So% 25% 5% 
Total catch produced ~n Range 564,068 3680 118,834 14 3,182 
Wh~lesale price per fish $L 59 $5.13 $1.10 $0.53 
Total income, Range to comm.fish $898,868 $18,878 $130,717 $75,886 
Cases produced ~n KNMR 43,390 681 9,903 6,508 
Retail value, case of 48 cans $52 $58 $42 $40 
Retail value ~f salm~n from KNMR $2,296,290 $39,498 $415,926 $260,320 

Method of C~mputing Meat Value 

P8unds 8f game meat prJduced on the Kr~m in 1968: 
12,727 salm~n at Russian River X 6 p~unds each 
500 m~Jse (63.5% ~f the 787 killed in Unit 15, 

assuming same prop~rti8n as 1967) 

34 sheep 
Estimated additiJnal fish 

X 500 p~unds each 
(fr~m Spencer & 
Chatelain, 1953) 

X 150 p~unds each 

Meth~d ~f C~mputing Value ~f Hides and Furs 

0 
0 

$0.75 
0 $1,122, 
0 

0 $3,012, I 

76,362 
== 250JOOO 

5,100 
5,000 

33~,462 

FJlloving basic data are fr~m Herbert Clark, >lhO trapped m~st 8f the furs rep~rt 
on th'e KNMR in 1968. 

Table lOA. Value of furs trapped ~n the KID-1R. 
Average Annual KNMR 

Average Price Catch 2 1963-1967 1268 KNMR Catch 
Species 1268 Number T~tal yalue Humber T~tal Value 

Beaver $ 28.00 58 $1624.oo 14 $ 372.00 
Coy~te 5.00 19 95.00 44 220.00 
Lynx 67-50 19 1282.50 18 1215.00 
Mink 22.50 41 922.50 64 1440.00 
Muskrat 0.90. 0 0 207 186.30 
otter 40.00 ll 41!0.00 10 400.00 
Weasel 1.00 5 s.oo 81 81.00 
W~lverine 100.00 3 300.00 l 100.00 

$1!(69. 00 $4014.30 



Meth0d 0f Predicting Future Values 

Estimates 0f 1980 visits and values 0f the Range were made under the f0ll0Wing 
assumpti0ns. S0urces 0f estimates are indicated in parenthesis. 

2' 

l. Alaska p0pulation will increase 99% to 450,000 and visits will increase pr0p0rti0p 
ally. (Smith, 1965) 

2. Kenai-Co0k Inlet population will increase 115% t0 25,000 and visits will increase 
pr0porti0nally. (Alaska State H0using Auth0rity, 1968) 

3. Alaskan's leisure time will increase lO% additionally because 0f m0re sh0rt h0li
days (such as the Monday holiday lav; just enacted) and l0nger vacations. 

4. An increase 0f non-resident recreational visitors (tourists) t0 Alaska of 225~ t0 
650,000, with pr0porti0nal increase visiting the Range. (University 0f Alaska, 
1965). Jet travel t0 Kenai and jumbo jet service t~ AnchDrage may swell this 
figure. S0me 94% of 1968 visitor<= t:> the Range travelled by aut::> as a primary 
means, 8~ used aircr3ft and 5% used boat as a sec0ndary means. 

5. C0mpleti0n of the Turnagain Arm Causeway and related recreati0nal facilities al0ns 
its r0ute at the north end of the Range will increase visits by 25% in additi0n t;: 
the ab0ve. 

6. Increase 0f recreati0nal facilities at least at the present rate, and sufficient 
t0 meet the demand. 

7. Inflati0n wiil c0ntinue at a "n0rmal" 2% per year, or 27% by 1980. 

PRESENTATION OF BASIC AND ACCESSORY DATA 

Data n0t presented previ0usly in this rep0rt are tabulated here f0r the rec0rd 
and as a s0urce 0f reference, without interpretati:::>n. Questi:::>nnaire answers were 
pr0vided by ll92 residents and 234 n~m-residents f0r I, and by 126 0wners f0r II. 

Table llA. M0st frequently listed 
Primary Objective 

objectives of visits t0 the Range in 1968. 

Residents N0n-Residents 
Salmon 56l/ Camping 68 
Tr0ut 52 3aln::m,; 56 
Camping 51 Scenic Drive 44 
Mo0se 50 Fhot0grnphy 40 
Relaxati0n 31 Wildlife Obs. 35 
Scenic Drive 28 T~ut 31 
Wildlife Obs. 19 B.cloxati0n 27 

Sec.:Jndary Ob.jective 
Residents 

Photography 
Wildlife Obs. 
Scenic Drive 
Berrying 
Relaxati0u 
Pjcnicking 

33 
26 
25 
24 
22 
18 

Non-Residents 
Ph0t0graphy 35 
Relaxation 21 
Scenic Drive 20 
Wildlife Obs. 18 
Tr0ut 17 

Picnicking l~ 
1/ Percentage 0f respot'd~r.ts ·listing tlle use as a mnj0r 0b.jective s:Jmetime during the 

year. All over lr{% are listed, a natural break in the data. 
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Table 12A. Primnry _objectiv.e of single visits to the ~nge, and related mean stays. 
Primary Ob.jecti ve of Single Visit Mean Stay for Each Primary Objective 

Resi dents Non-Resident s Residents 
Salmon 26i% Salmon 37'10 Sheep 

· Moose 22 Camping 19 Relaxati:)n 
Trout · 13 Scenic Drive 15 Camping 
Camping 12 Relaxation 6 Ice Fishing 
Canoeing 7 Canoeing 5 Canoeine 
Relaxation 5 vlildlife Obs. 5 Salmon 
Scenic Drive 3 Moose 4 Grouse · 
Berrying 2 Trout 3 Hil:i ne 
.Sheep 2 Photography 3 Hildlife Obs. 
Picnicking 2 Sheep 2 'rrout 
Forrer Boat 2 (20 Others)(less) Moose 
Grous·e 1 Bcrryinc 
Wildlife Obs. 1 Goat 
Ice Fishing 1 Power Boat 
.Hiking 1 Gnoumobile 
Photography 1 Ph otography 
Black Bear 0 Black Bear 
(13 Others)(less) Sa;i ling 

&limming 

4.9d-
4.1 
3-6 
3-6 
3-5 
3-4 
3-4 
3-1 
3-1 
2.9 
2.8 
2.5 
2.5 
2.3 
2.3 
2.2 
2.1 
2.0 
2.0 

!'Ton-Residents 
Hiking 13.Bdays 
Sheep 10.8 
Canoe 9.0 
Moose 8.4 
Wildlife Obs. 8.1 
Trout 7·3 
Salmon 5-5 
Relaxation 5-3 
Photography 4.9 
Camping 4.1 
Goat 4.0 
Scenic Drive 3-7 
Berrying 3.0 

Table 13A. Number of other major area::: visited on the same trip as o visit to the 
Kenai National Moose Range .. 1/ 

Number of other Areas Visited Alaska Residents Non-Residents 
Q 65% 3'10 
1 14 6 
2 9 7 
3 7 11 
4 3 14 
5 1 17 
6 1 17 
7 0 14 
8 0 9 
9 0 _1._ 

Mean Number Visited 0 .76 5-57 
1/ Areas are Anchorage, Banff-Jasper, Homer, Insid~ Passage, Fairbarucs, Kenai-Soldot 

Mt. McKinley Notional Park, Serrard, and Other. 

Table 14A. Frequency distribution of number of visits to the Range in 1968. 
No. Visits Resident RU Non-Resident RU 
to KNMR Number Percent '· Number Percent 

1 84 . 7 155 66 
2 90 8 49 21 
3 88 7 10 4 
4 99 8 r:; 2 / 

5 99 8 7 3 
6-10 353 30 7 3 

11-20 245 21 1 0 
21-50 113 9 0 0 

Over 50 21 2 0 0 
Total 1192 100 234 100 
Mean ll.O 1.8 



Table l5A. Times :Jf arrival at and departure fr:Jm the Range. 
Resident Percent N:Jn-Resident Percent 

Time :Jf Da.t Arriving Leaving Arriving Leaving 
Bef:Jre 2 prn 68 20 52 55 
After 2 pm 32 80 4"8 45 

'l'able l6A. Frequency distributi:m :Jf length :Jf stay per visit t:J the Range in 1968. 
Length :>f Stay Resident N:Jn-Resident 

i day 4% 2~ 
l 17 6 
l! 4 2 
I") c_ 

2~-
3 

~.L7 
~'i 
72-14 

Over 14 
Mean Stay 

22 
6 

20 
21 

5 
l 
3-2 days 

Table l7A. Additi:Jnal lT:Jrth t:> 
ab:Jve what they hod 

Additi:>nal W:>rth Resident 
N:>ne 2% 
Little 2 
M:>dernte 18 
Great 31 
Priceless 47 

15 
lf 

18 
31 
17 
6 
5-7 days 

visit:>rs :>f recreati:>nal 
t:> pay. 
N:>n-Resident 

3% 
2 

19 
28 
48 

experience :>n the Range, 

29 

:Jf game meat t:J t:>tal f:>:Jd eaten by users :>f the Range in 196~ Table l8A. C:>ntributi:>n 
C:Jntributi:>n :>f fish and 
t:>tnl yearly f:>:Jd :>f the 
Maj:>r s:>urce, all year 
Maj:>r s:>urce, peri:>dically 
Min:Jr s:Jurce, all year 
Min:>r s:>urce, peri:Jdically 
N:>t c:>nsumed 

game t:> 
family Red dent 

19% 
15 
29 
35 

2 

N:>n-ReEident 
3% 
7 

36 
51 
4 

Table l9A. Relati:>n :Jf expenditures and distance travelled t:J family inc:Jme. 
Mean Exeend. £er RD Mean Distance Travelledz One Wa.t 

Famil;y Inc:>me Resident N:Jn-Resident Resident H:>n- Resident 
Under $2000 $ 4 $ 43 120 tili. 4670 mi. 
$2000-3999 20 56 llO 3680 
$4000-5999 12 85 120 3550 
$6000-7999 lll 63 120 41£0 
$8000-9999 12 91 120 3680 
$10000-11999 17 97 150 3960 
$12000-13999 13 78 llO 4020 
$14000-15999 12 65 120 4280 
$16000-17999 13 63 no 4350 
$18000-19999 16 46 120 3930 
$20000-24999 20 106 130 3360 
$25000-29999 16 71 no 3220 
$30000-39999 12 28 130 4500 
$40000-49999 29 79 120 3800 
$50000 & :Jver 2'( 42 130 11350 
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Table 20A. Basic data f::Jr all::Jcati::Jn ::Jf value t::J vari::Jus areas of .the ~ange. 

Meag/ 
Use b:l 1268 RU Indicated E Primary+Sec::Jndaryl T::Jtal Perc< 

N::J. Percent T::Jtal Pere~Rt N::J. Percent Sum Me: --- $ --- ---r! Chickal::J:Jn 117 3 101 0 19 l l 
N:Jrthern Lakes 186 5 758 2 51 l, ll 3 
Swanson River 588 16 5345 15 264 19 50 16 
Russian River 923 25 15830 45 314 22 92 30 
Skilak L::J:Jp 940 25 882R. 25 463 32 82 27 
Between the Lakes 255 7 ')'92 2 89 6 15 5 
Tustumena Lake 295 8 12') ~< 4 97 7 19 6. 
S::mth ::Jf Tustume~a 175 5 LlC r) 

_) 46 3 ll 3· 
M::Juntain Areas 221 

,... 12Cc 4 79 6 16 c; c /' 

l/ Primary 
.. 

sec::Jndary single-visit in l96E3 . p.LUS use 
2/ Areas are defined in Figure l. 

Table 2lA. Rankings ::Jf best and highest use of the Range. 
L::Jwest Use ::Jf' 

Highest or Intermediate Use 
Users 

N::Jt t::J Be Penni tted 
Users 

Use Res. NJn-Res. 
Wildlife g/ 821/ t3 

o-wner lvf:g,r. . ---
70 91 

Res. N::Jn-Res. 0\mer ~ 
5 7 15 

Quality Recreati::Jn 73 59 70 93 9 4 13 I 
General Recreati::Jn 64 50 57 64 18 15 24 3E 
Other Renewable Res::Jurces 18 l5 20 12 62 48 61 8t 
Business and C::Jmmercial 13 12 13 0 68 52 70 91 
N::Jn-Renewable Res::Jurces 13 7 10 3 68 55 '70 91 
1/ Mean percent rating the indicated uses in this categ::Jry. 
2/ Wildlife - hunting, wildlife ::Jbservati::Jn, fishing, pr::Jducti::Jn ::Jf y::Jung salmon by 

nature, wildlife research 
Quality Recre.ati::Jn - cr::Jss-c::Juntry ckiing, plnt::Jgraphy, hiking, sailb::Jating, can:: 

ing, >-•ilderness 
General Recreati::Jn - berrying, camping, d::JWnhill skiing, h::Jrse packing & riding, 

sightseeing, picnicking, sn::Jwm::Jbiling, swimming, water skiir 
m::Jt::Jr b::Jating 

Other Renewable Res::Jurces - c::Jmmercial fishing, grazing, h:Jmesteading, l::Jgging, 
recreati::Jnal cabins 

Business & C::Jmmercial - business & industrial establishments, c::Jmmercial vacati::Jr 
res::Jrts & l::Jdgef 

N::Jn-Renewable Res::Jurces - mining, ::Jil expl::Jrati::Jn & wells 

Table 22A. Remarks written ::Jn Questi:Jnnaire I by 35% ::Jf the 1516 resp::Jndents. 
I. C::Jmments ::Jn the Area 

l. Beautiful, enj::Jyable, great, nice 71 
2. Plan t::J return 21 
3. Saw little vlildlife, m::J::Jse 9 
4. N::J place like it 6 
5. T::Jo many pe::Jple 2 

II. C::Jmments ::Jn Management ::Jf the Area (either criticisms ::Jr rec::Jmmendati::Jns) 
A. Facilities 

l. Need m::Jre ::Jr impr::Jve 
a. Roads - 27 g. 
b. Camping spaces - 21 h. 
c. Campgrounds - 17 i. 
d. Hiking trails - 8 j. 
e. C::Jncessi::Jnaires - 7 l~. 

f. Parking - 5 l. 

Toilets - 3 
Bridges - 3 
Can::Je trails 
Boat landings 
Water - 3 
R::Jadside pkg. 

- 3 
3 

- 3 

m. 
n. 
o. 
P· 
q. 
r. 

Sn::Jwm::Jb.traili - 2 
View sites - 2 
B::Jat rentals - 2 
Target range - l 
Can::Je signs - l 
Navig.aids - l 
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Table 22A. (Continued) 
II. Comments on Mana ement of the .Area (Continued) 

A. Facilities Continued) 
2. Do not permit any more 

a. Commercialization 
b. Roads 18 
c. Beyond minimum facilities 2 
d. Fancy restrooms l 

B. Maintenance 

3· I especially lilted 
a. Facilities 7 
b. Canoe trails 
c. Campgrounds 

5 
3 

l. Clean up (or un~ssy") 2. Provide 3· Maintain 
a. Camping areas - 4 a. Wood - 4 a. Cleanliness -
b. T:::>ilets - 4 b. Pl::-w roads b. Roads - 2 
c. Trash - 4 in winter - l 
d. Canoe trails - 3 c. Spray f:::>r bugs - l 

C. Resource 
l. Keep it wild- 124 ("D:::>n't try to impr:::>ve :::mit or it 1.,.ill be ruined.") 

("Chugach multiple use, not KNMR. ") 
2. Preserve habitat & species, sheep & moose - 19 
3· Restrict 4. Liberalize or permit 

a. Oil (Tustumena) - 27 a. Multiple use - 12 
b. Hunting - 26 b. Fishing - 10 
c . .All :::>ther resources ~~ll c. Hunting - 9 
d. Fishing - 9 d. Oil - 3 
e. Pollution - 7 e. Rec. cabin sites - 3 
f. Minerals - 3 
g. Heavy industry - 3 

5· Keep :::>r manage 
a. Primarily recreati:Jn - 16 
b. Open t:::> public - 9 
c. Stock fish - 9 
d. Intr:::>duce elk, caribou, musk:::>x - 5 
e. Conservati:::>n f:::>r c:::>nservation'ssake -.3 
f. Impr:::>ve lake fishing - 3 
g. Natural propagati:::>n - 2 

D. Regulations 
1. Less off-road motors, nirplanes, motorboats, snowmobiles - 56 
2. Enforce golden eagle, trash, G & F, wasted fish, m:::>ose poaching - 21 
3· Eliminate snagging - 7 
4. M:::>re m:::>tors permitted - 6 

E. Informati:::>n Need m:::>re - 14 
F. Personnel Were helpful - 5 
G. Be consistent, bulld:::>zers & m:::>ose pens - l 
H. Miscellane:::>us 

l. G:::>:::>d f:::>r children - 10 
2. Prices t:::>o high - 3 
3. Use area f:::>r practice landings, as many d:::> - l 

III. Comments :::>n Questionnaire 
1. G:::>od questionnaire & idea - ll 
2. Larger envel:::>pes - 8 

· 3· Don't feel qualified - 7 
4. P:::>:::>r questi:::>ns - 4 
5. Need map - 4 
6. Keep p:::>lls out of the game management business - l 
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Table 23 A. Air charter services contacted for fly-in data. 
Alaska Air Guides. Anchorage. William Cunningham. 
Alaska Big Game Hunts. Anchorage. Marshall Farmer. 
Alaska Bush Carriers. Anchorage. Ll::lyd Hall. 
Andy's Flying Service. Kenai. Harold R. Andersen. 
Jim's Flying Service. Anchorage. Jim Murphy. 
Kenai A'liation. Kenai. Robert T. Bielefeld. 
Lofstedt's Kenai Air Service. Kenai. Bud Lofstedt. 
McNutt's Flying Service. Sterling. Ray McNutt. 
Pedersen's Moose River Resort. Sterling. Walter Pedersen. 
Rust's Flying Service. Anchorage. Henry B. Rust. 
Soldotna Air Service. Soldotna. Troy Hodges. 

Table 24A. Res.ponses of Kenai-Soldotna community leaders to interviews concerning th• 
Kenai National Moose Range. 

(All indicate number of an~rers out of ll.) 
l. vlhat values do you think the KNMR contributes to the community? 

Recreational - ll; Financial - 7; Commercial - 4; Educational - 3; 
Quality of Living - 3. 

3· What is the Range's greatest potential future contribution to this community? 
Wilderness: Great- l; Moderate- 2 
Exploitation (management & development) of wildlife: More - 3. 
Exploitation & development of recreation: More - 6; Same - l. 
Relation of other resources to wildlife: Others secondary - 4; Equal - 4. 
Other resources should be: 

Oil 
Mining 
Grazing 
Timber 

Not Permitted 

l 

3 

Further Restricted 
5 

3 

Permitted 
2 
2 
2 
3 

Encouraged 
l 

l 

Table 25A. Research projects conducted on the Kenai National Moose Range. 
~te of 
Origin 
1930's 

1950 

No. Title of Pro.ject - Investigator(s). Additional ~tes Active 
l. Moose and Range Investigations - L. J. Palmer. 

2. Moose-Bear Relationships - Ed Chatelain, PR. 
3. Ecology of Burn Areas - Dr. Lutz, Yale U. & USFS. 1950. 
4. Dall sheep - R. Scott, PR. 1950, 1951. 
5. Moose Autopsies - Dr. Brannelly, Bert Babino. 1951. 

6. Effects of Fire on Revegetation of Moose Forage - John Hakala, FWS. Every 
7. Moose Forage Utilizat~on Study - Staff, FWS. 
8. Winter Water Analysis of Lakes ~ Elkins, FWS. 
9· Tustumena Lake Studies - T. Karlstrom, Geol. Surv. 1951. 

10. History of Fire on the Kenai, Interviews with Older Residents - staff, ~ 
ll. Cover Map - staff, FWS. 
12. Parasite Studies - Bert Babino, Parasitologist, US Public Health Service. 

1951 .13. Wood-destroying Fungus Study - D. Baxter, U. of Mich. 
14. Plant Ecology Survey - w. Beninghoff, Geol. Surv. 

1952 15. Natural Forest Areas - J. Scott, ELM. 
16 Range Surveys - A. Starker Leopold & F. Fraser Darling, Cons. Found. 
17. qoat Study - D. Klein, ACWRU. 
18. Permanent Forage Plots - Staff, FWS. To present. 
19. Slikok Experimental Eurn of Spruce - staff, FWS. 
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Tdple 25A. (Continued) 

1954 20. Value of Herbicides in Eradicating Spruce & Tall Decid. Trees - R.Hinman, 
21. Coyote-Sheep Predation Study - D. B. Harris, FWS. 
22. Experimental Commercial Fisheries - Staff, .FWS, and Bur. Comml. Fish. 

1955 23. Chemical Control of Spruce - Lensink, PR. 
24. Mechanical Control of Spruce with the D4 Cat - Staff, FWS. 1956. 
25. Experimental Cuttings - Staff, FVTS. 1956 
26. Control Burn, July - Staff, FWS & BLM. 

1957 27. Nesting Studies of Trumpeter &vans - Staff, ~{S. Through 1967. 

1960 28. Experimental Moose Rogging Program - Staff, FWS. 
29. Experimental Forage PlotE, Girdling & Brush Saw - Staff, FWS. 
30. Jean Lake Experimental Soil & M:Jisture Erosion Contr:Jl - Staff, FWS. To pl 
31. Experimental Commercial Fisheries, Tustumena & Sldlak Lal<es - Engel, ADFG. 

1961 32. Chemical Vegetation C:Jntrol Pl::>ts - Halwla, FWS. 
33· Beaver-Salmon Study - Jerry Hout, ACvffiU. 
34. Harding Ice Field - U.S. Army Engineers. 1962. 

1962 35· Browse Clipping Study - Staff, FWS. 

1963 

1964 

1965 

1966 

1967 

1968 

36. Experimental Fertilizer Plots f::Jr Moose Browse - Staff, FWS. 
37. Experimental Ens ion Control of Cutbanl~s - Staff, FWS. 
38. Experimental Planting of Birch and Will::>w - Staff, FVTS. 

39· Spruce Grouse Study - Larry Ellison, ADFG. 

40. Moose Censusing by Square Mile Quadrats - Evans & Troyer, FHS. 1965. 
41. Dall Sheep Studies, Surprise Mountain - Staff, FVTS. 1965, 1966 J 1967. 

42. 
43.· 
44. 
45. 

46. 
47. 

48. 
49. 

50. 
5L 

Dall Sheep Range Study - Staff, FlfS . 
Vegetation Re- burn Study - Staff, FWS. 
Test of "Closest Plant" Brovrse Evaluation Meth::>d - Staff, FWS. 
Movements & Behaviour of Alaskan Spruce Grouse - L. N. Ellison, ADFG. 

Dall Sheep Lambing Study - Marsh Pi tzman, AC1-ffiU & Staff, FHS. 1967. 
Pre-flight Studies of Trumpeter Swan Broods - Troyer, FWS. 1967. 

Cooperative Moose Pen Study, Effect on Range - Staff, FWS & ADFG. Con1 
Cooperative Moose Pen Study, Effect on Moose - Staff, FWS & ADFG. Con 

M::iose Movement Study - Staff, FWS & ADFG. 
Hildlife Values study - H. steinhoff, ACWRU & FWS. 

Unknown 52. Gulls on Skilal< Lal<e - Arctic Health Research. 

Distribution of Report: 
Secretary of the Interior 
Bureau of Sport Fisheries and Wildlife 

Division of Wildlife Research, Washington (3) 
Division of Wildlife Refuges, Washington 
Regional Office, Portland 
Associate Supervisor's Office, Anchorage 
Kenai National Moose Range Office, Kenai ( 3) 

Univf!rsity of Alaska 
Alaska Cooperative Wildlife Research Unit (3) 
Department of Wildlife Monagement 

C:Jlorado State Uciversity 
State Board of Agriculture l 

Dean, College of Forestry and NaturDl Resources 
Head, Department of Fishery and Hildlif'e Biology 

The Society of the Sigma Xi 







-- Off-road vehicles <trc -prohibit~J in' 1-Th• Dally News, Ant!horage, Alaska, Wednesday, December 10, 1969 
Llhc Kenai range~ since they Jtcur up the --·-·-
lunJra and undergrowth and upset the 
ecology of th~ area. Since tundra cov
er is so fragile, vehicular tracks leave 
ruts that scar the area for years, erod
ing into ugly gullies. 

The Department of the lotcrior is 
stepping up its e,nforcement proce
dures, with violators liable for fines 
ilnJ confiscation of equipment. Planes 
and helicopters will be used on extenJ
c.d 'patrols of prohibited aroos, Hakala 
.~aid. ' 

Three men were found guilty in the 
U.S. Commissioner's Court o.n charges 
of willful ami unlawful use of a vehicle 
in ,the Kenai range in an area pro
hibited to vehicular ·travel. Ralph A. 
Ovalle, Arthur L. Spooner, and Gerald 
A. Kitchen were each fined $500 with 
$250 suspended. 

The three were on a hunting trip 

These tracks will scar the Kenai Range for years. 

SitoW-Sparse Kenai 
Range Is Vulnerable to Off-Road Vehicle 

John Hakala, refuge Ji.rector for 
the Kenai Moose Range, continued to 
warn today that there is too little snow 
on the range •to permit snowmobile traf
fic. To protect the unJerlying LunJra. u 
layer of at least six inches to a foot of 
~now is needed, Dave Spencer, U.S. 
Fish and Wildlife district supervi~or, 
told The Daily News. 

into the Tu~tumena Lake area las:t Sep
tember, using an amphi-cat vehicle to 
haul out a moose which they had killed 
aproJ~imately one mile back from the 
htkc. The tracks made by this vehicle 
on the virgi.n tundro will be visible for 
many years. 

When ther.: is enough snow on th~ 

range to allow recreational travel of 
snowmobiles, Hakala said he will issue 
a field announcement from Kenai. 

lf a.n anterle~~ moo~c season is Jc
darcd Ia ter this year, certain l!CCtions 

of the range may be opened to 5now 
mobile traffic. These areas would in
cluJe po11tions of game managemen1 
units 15A and 158, but conditions wil: 
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2A-47t.. Seismic recorder on line just beyond a e~ot hole. 

2G-l0. Homer Electric Association 115 KV transmission line construction by 
Snelson, Inc. Photo by Kurtz. 
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3D-3t. A picture 
vation Society and set up at the Kenai 
by the Refuge. Photo by Richey. 



~A-l5t. Hidden L.s...":.c co~1tim :l t'l be one of the moct popular campgrounds on the 
Moose Hange. Photo by Ku::'tz. 

~.11.-191;. Up to two f~et of 'Wat~r flowed through Kena.i-1\ussian River Campground 
durine; the fall flood. It ir hard to believe that this ;.ms one of 
the dryest years on rccorc, yet the Kenai River flooded twice during 
1969. Ph::rto by Kurtz. 



5A-l9t. A pair of trumpeter swons defending their nest site or. Brood LaJ:.e. 
Photo l?Y Troyer. 

3F-7t . . Bob Wood classifying sheep during the June composition survey. I ndia 
Creek and Indian Glacier in the background. Photo by Bill Cheney. 





3C-l35· A scene along SWanson River during the 3wanson River Fire. Photo by 
LarrJ Engel, Alaska Department of Fish and Game. 



3C-130. Looking north frOI!l the .Moose Range Headq_uarters in Kenai on Augus"t lj 
shortly before ·the fire reached the city limits near ,Be.-. " ... ek. 
That's S M 0 K E -- not clouds. Photo by Scemel. 



2A-46t. 

3C-l29o 

:make from the ~anson River F·ire along the '\orP.st side of the oilfleld. 
, ~ p_ant is in the foreground. This entirP. area burned 

w tnout dom.age to the facilities. Photo by Richey. 

Secretary of Interior Walter Hickel at Kenai .Airport after inspecting 
SWanson R1 ver Fire. Fran left to right Kenai Mayor Eugene Morin on 
Hickel' s right 

1 
Secretary Hickel, "what 1 s his name" , KSRM news man 

Fran Moore, and Kenai D:>rough Cbai~ George Navarre with back to 
camera. Iboto by Seemel. 



3C-l31. 



3C-137. "Cat'' line cut in the dry tundra to control the Swanson River l:-ire. 
Photo by Richey. 

3C-125. Portion of "back-up line 11 constructed ea:;t of the SWanson River Fire 
betYeen Mosquito and Silver l.akes. 



3C-132· l lv'Uld Manar~em€:-"t cleaned all the 
debris from the r1 ver during mop-up of tne fire. .t'hoto by Larry Engel, Alaska Department of Fish and 

____________ Game. 



3C-.1_;,:J . Severely burned areas like this .,.ill to 
the c.'wanson River. fhoto by Larry Engel, Al.a~a 

---~--



7 n~ of Fish and Game F1ehery Biologist 
( sn &l.lmon). Photo b ' 



3C-126. li stnall herd of buD.dozers af't~,. a night of carousing north of Sunken 
I ;land Lake Road, Swanson River Fire. Photo by Seemel. 

3C-128. The same scene as above after rehabilitation. Photo by Seemel. 
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