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INTRODUCTION 

Peregrine Falcons (FaZao peregrinus anatum and F. p. tundrius) are 

presently being banded to help identify the migration corridors and 

· wintering areas of birds that breed in North America. During 1979 the 

banding effort was expanded to include Alaska·, and summaries of these 
and related studies are given by Springer et aZ. (1979b). This year, 

1980, the United States Fish and Wildlife Service (USFWS) continued a 

program to band nestling peregrines in Alaska. In addition to revealing 

movement patterns, data gathered during the banding program provides 

valuable information on the current numbers, distri·bution, productivity 

and food habits of Peregrine Falcons in Alaska. 

Last year a total of 106 nestlings were banded in Alaska, and 103 

of then were from five important nesting areas of the Col vi 11 e River and 
the Yukon River drainages. In 1980, the program to band peregrines 

included these areas, and was expanded to include other areas of 

interior and arctic Alaska. A total of 148 nestlings were banded 
throughout the state this year, and these young fa-lcons represent a 

major portion of the annual production of the F. p. anatwn and 

F. p. tundrius populations in the state. Only one important area of 

habitat, the Tanana River drainag~was totally excluded in the banding 
program during 1980, and only five nestlings \'tere produced in it 

(Roseneau and Bente 1980). 

We report here the results of our activities in three areas of 

Alaska. These areas include the lower and middle sections of the Yukon 

River, and selected portions of the northeastErn Arctic Slope between 
the Canning River and the U.S.-Canada border. 
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OBJECTIVES 

The objectives of this study were to: 

1. determine the location and productivity of nesting 
peregrines on the middle and lower sections of the Yukon 
River and in selected drainages of the northeastern Arctic 
Slope; 

2. band as many nestling peregrines as practical; 

3. collect addled peregrine eggs, eggshell fragments and/or 
dead chicks for pollutant analysis and shell thickness 
measurements; 

4. collect prey remains from peregrine nest sites; 

5. collect 1.5 em of a fifth secondary feather from peregrine 
nestlings for heavy metal analysis; 

6. take photographs of as many cliffs occupied by peregrines 
as possi b.l e; 

7. record other raptor or raven ~ests encountered during the 
surveys. 



C ... • 

n .... 
~· 

·c 

c 
[ 

[ 

[ 

c 
c 
L' 
D 
G 

c 
[ 

[ 

c 
r: -c 
[ 

3 

STUDY AREA 

The Yukon River below Stevens Village. has two segments that contain 
nesting habitat adequate for Peregrine Falcons; the middle Yukon River 
section between Stevens Village and ·Tanana, and the lower Yukon River 
section between Ruby and St. Marys. The locations of both areas are 
illustrated in Figure 1. Figures 1 and 2 illustrate the locations of 
the areas surveyed for nesting peregrines in the Arctic National Wild­
life Range on the northeastern Arctic Slope of Alaska. 
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METHODS 

The Yukon River study areas were surveyed by two observers in an 
inflatable raft during 8-21 June 1980 and 4-21 July 1980. The June 
survey was not funded by the USRolS. That independent effort was 
financed by FALCO with generous support from the National Audubon 
Society. We have included data from both surveys in this report. 
Locations \'/here peregrines and other cliff-nesting raptors and ravens 
were found on the Yukon River were recorded on 1:250,000 scale USGS 
topographic maps. Additiona 1 in format ion on thes·e 1 ocat ions is given 
in Appendices l and 2. To aid in distinguishing the two sections of the 
Yukon River, all cliffs located on .the middle Yukon River have been 
coded with the prefix MY; the nesting locations on the lower Yukon River 
have been coded with the prefix LY. The cliff numbers for the middle 
and lower Yukon River sections follow those established by Springer 
et aZ. {1979b). New observations at previously unnumbered cliffs have 
been added as decimal numbers (e.g., LY-22. 1) which allows expansion of 
the existing number system. 

Surveys for peregrines and other cliff-nesting raptors were also 
cond~cted in the Arctic National Wildlife Range (ANWR). This area has 
been recently redesignated the William 0. Douglas National Wildlife 
Refuge, but will be referred to by its old designation in this report. 
These surveys were conducted by inflatable raft, light aircraft and on 
foot during 2-16 August. All known historical peregrine nesting loca­
tions in the survey areas were examined. The specific areas that were 
searched included: 

1. approximately 128 km {80 miles) of the main Canning River 
between 68° 55' Nand 69° 53' N, including several side 
tributaries, by raft and on foot during 3-9 August; 

2. approximately 19 km (12 miles) of the Katakturuk River between 
69° 40' Nand 69° 46' N, including both the east and west 
forks, by Cessna 185 aircraft on 9 August; 
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3. approximately 16 ~ (10 miles) of the Sadlerochit River between 
Sadlerochit Springs and 69° 36' N by Cessna 185 and PA-18 Super 
Cub aircraft on 9 and 15 August; 

4. the Kikiktat Mountain vicinity of the Hulahula River between 
69° 28' N on foot on 10 August; and 

5. approximately 13 km (8 miles) of the Aichilik River between 
69° 26' N and 69° 31' N, and the unnamed east fork of the 
Aichilik River between 69° 23' N and its confluence with the 
A ichi 1 i k River on foot and by Cessna 185 aircraft on 11 August. 

Within the above areas of the ANWR, all known historical nesting 
locations of peregrines, other cliff-nesting raptors and potential 
peregine nesting habitat were marked on 1:250,000 scale USGS topographic 
maps. Additional information on those locations is given in Appendix 3. 

Nestling peregrines were banded whenever appropriate. Standard 
techniques were employed and USFWS lock-on leg bands of appropriate size 
were used. Only those chicks were banded that were of an acceptable age 
and in locations where they were safe during our descent by rope. One 
nest site was inaccessible. It required a minimum rope length of 250 
feet. 

Addled eggs, eggshell fragments and dead chicks were collected from 
nest ledges whenever they were found. Our collections of those items 
are listed in Appendix 4. All samples were immediately wrapped in 
clean, heavy-gauge aluminum foil and sealed in Nasca Whirl-Pak plastic 
bags. Whole eggs have been forwarded to the USFWS, Anchorage, Alaska, 
for transfer to the Patuxent Wildlife Research Center in Laurel, 
Maryland, for pollutant residue analysis. 

The distal 1.5 em of a fifth secondary feather from the right wing 
was collected from 65 peregrine nestlings on the middle and lower Yukon 
River. These feather samples have been sent to Dr. F. P. Ward, 
Aberdeen Proving Ground, Maryland, for heavy metals analysis. 
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Prey remains were collected at peregrine nest sites along the Yukon 
River. All prey remains are being sorted and identifications will be 
made for each location at a later time. We will submit a comprehensive 

· discussion of prey remains collected on the Yukon River during 1978, 
1979 and 1980, and on the Colville River during 1979 as soon as all nec­
essary comparative museum collections are inspected and final identifi­
cations of prey are completed. 

Photographs of many peregrine nesting cliffs were taken with stan­
dard 35 mm cameras to show distant views of nest cliffs and, whenever 
possible, close-up views of eyrie ledges. These photographs have been 
developed and labeled and they accompany this report. 

Raptor nest record forms and banding schedules provided by the 
USFWS have been completed, and these data accompany this report as ·an 
attachnent. 
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RESULTS 

t·1iddle Yukon River 
Eighteen cliff areas are described for this section of the Yukon 

River. These locations include 16 that were reported on by us in 1979 
, 

(see Springer et at. 1979b), and bJo additional locations that \'te now 
know provide peregrine nesting habitat because of nesting attempts at 
them in 1980, or because other evidence suggests they should be reclas­
sified as potential nesting. locations in the future. All these loca­
tions are listed in Appendix 1 and are shown on the attached USGS topo­
graphic maps (Maps No. 1 and 2). Nine of these cliff areas are now 
known to have been occupied by peregrines in one or more years. Only 
six of these locations have been occupied during any single year since 
1974 (White 1974, Haugh and Halperin 1976, Springer et at. 1979b, this 
study). 

In 1980 we found five pairs of peregrines defending nest sites 
between Fort Hamlin and Tanan.a. A sixth pair was reported to us by 
J. Modrow (personal conmunication, 6 July 1980). We did not find 
peregrines at this cliff, but we are confident of his identification. 
Furthermore, that non-defensive pair had been observed by ~1odro~t on 
several occasions in June and early July at the same nest site 
{Location MY-6) where we had found several freshly killed and eaten 
American Wigeon (Anas americana) and one Gray Jay (Perisoreus 

canadensis) in June. Table 1 summarizes the 1980 cliff occupancy and 
numbers of peregrines present in this section of the Yukon River. 

Four (67%) of the six pairs of peregrines present along the middle 
Yukon River in 1980 nested successfully and produced 11 nestlings. Two 
(33%) pairs failed in their attempts to nest. The average_, near-. 
fledging age brood size was 1.8 nestlings per attempt and 2.8 nestlings 
per successful pair. Table 2 surrmarizes peregrine productivity and 
compares these data with the productivity observed by us in 1979. 

The breeding phenology of peregrines nesting along the middle 
Yukon River was detennined from the estimated ages of the nestlings 
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Table 1. Site occupancy and numbers of Peregrine Falcons (Fa~ao 
peregrinus anatum) on the middle Yukon River between Fort 
Hamlin and Tanana, Alaska, 1980.1 

Location Number 

MY-1 
MY-2 
rw-3 
MY-4 
MY-5 
MY -5. 1 
MY-6 
MY-7 
MY-8 
MY-9 
MY -9. 1 
MY-10 
MY-11 
~1Y- 12 
MY-13 
MY-14 
MY-15 
MY-16 

Total 

l - = not occupied. 

Adults 

2 

2 
2 

2 

2 

2 

6 pairs 
(4 pairs successfully 
produced nestlings) 

Nestlings 

0 

2 
0 

4 

3 

2 

11 nestlings 
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Table 2. Productivity of Peregrine Falcons (Falco peregrinus anatum) on 
the middle Yukon River between Fort 1-lamlin and Tanana, Alaska, 
1979 and 1980. 

Number chicks per successful attempt 

Number chicks per attempt 

Number fa i 1 ures 

1 Data are from Springer et aZ. {1979b). 

19791 

l. 0 {n = l) 

0.3 (n = 4) 

3 (75%) 

1980 

2.8 (n = 4) 

1.8 (n = 6) 

2 (33%) 
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observed at the nest sites during the July survey. Table 3 gives the 
mean and range of the events in the nesting cycle based on those esti­
mates. 

All 11 of the nestling peregrines found along the middle Yukon 
River in 1980 were banded. Banding information is listed in Appendix 5. 

Lower Yukon River 
Seventy-eight cliffs are described for this section of the Yukon 

River. These locations include 72 that were reported on by us in 1979 
(see Springer et aZ.. 1979b), and six additional locations that we now 
know provide peregrine nesting habitat, or that we have reclassified as 
potentia 1 peregrine nesting habitat because of other evidence. A 11 
these locations are listed in Appendix 2 and are shown on the attached 
USGS topographic maps (Maps No. 3-8}. Forty-eight of these cliff areas 
are now known to have been occupied at least once by peregrines since 
1977, but some of these locations probably represent alternative 
ne~ting locations for given pairs. Only seven of the locations with 
some history _of occupancy in one or both of the two preceeding years, 
1978 and 1979, were not active in 1980. Of these seven locations, LY-2, 
has a questionable history of occupancy (see Springer et aZ.. 1979a, 
1979b). Locations LY-14.1, LY-21 and LY-22 were themselves unoccupied 
but had peregrines nesting nearby at alternate locations (Locations 
LY-_14.2, LY-.21.1 and LY-22.1). Only two locations, LY-3.3 and LY-51.2, 
are newly occupied nesting locations. Both were occupied by peregrines 
in 1980, but neither location has a known history of use, and neither 
location is near other locations that could be considered likely alter­
nates. Thirty-nine of the total reported, known and potential locations 
have been occupied during any single complete survey year, 1979-80. 

Occupancy of nesting cliffs by peregrines on this section of the 
Yukon River was very high in 1980. Thirty-nine nesting locations were· 
defended by 32 pairs of adult falcons and seven single adult falcons. 
Eight more of the locations were occupied in 1980 than in 1979, and nine 
more pairs were present (see Springer et aZ.. 1979b). One of the nest 
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Table 3. Nestin9 phenology of Peregrine Falcons (FaZao peregrinus 
· anatum) on the middle Yukon River, Alaska, 1980. 

Event t4ean Datel Range 

Begin egg laying 2 May 30 April - 9 May 

Fintsh eqq laying 9 May 7-16 May 

Hatching 12 June 10-19 June 

Fledging 22 July 20-29 July 

1 Dates were determined by back-dating from observations of chicks of 
estimated age: n = 11, x = 21.2 days, s.d. = 3.3 days on 5 July. The 
mean time intervals used in these calculations are: 7 days required 
for a complete clutch to be laid; 34 days for incubation; and 40 days 
as nestlings. 
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sites (Location LY-6.1) with a successful pair at it was also defended 
by a male falcon in subadult plumage. In addition one other pair off of 
the main river course was reported to us by a resident of Anvik. That 
pair was said to be nesting at the first bluffs several miles up the 
Anvik River. We could not confinn that observation and do not include 
it here in our calculations. Table 4 summarizes the 1980 cliff occu­
pancy and numbers of peregrines present in this section of the Yukon 
River. 

The number of successful nesting attempts in 1980, as calculated on 
the basis of total occupied locations, was 27 (69%). Twelve {31%) of 
the 39 locations failed to produce young.that year. Overall, 1980 
failure rates \'Jere.similar to those estimated in 1979, 31% vs. 30% 
respectively. Of the total pairs present in both years {excluding sites 
occupied by singles), 6 (26%) failed in their atteMpts to nest in 1979 
and 5 {16%)failed in 1980 (see Springer et aZ. 1979b). 

Productivity was also higher along the lower Yukon River in 1980 
than in previous years. The 27 successful pairs produced a minimum of 
69 nestlings to near fledging age (Table 3), but we were unable to 
definitely determine brood size for two of these pairs {Locations LY-28 
and LY-32.1). Brood size for the remaining 25 pairs averaged 2.6 

. nestlings per successful attempt vs. 2.4 nestlings per successful 
attempt in 1979 (see Springer et aZ. l979b). Calculated on the basis of 
all observed attempts, brood size averaged 1.8 nestlings of near­
fledging age in 1980 and 1.3 nestlings in 1979 (see Springer et aZ. 

1979b). Productivity data for both years, 1979 and 1980, in this 
section of the Yukon River are summarized in Table 5. 

It is clear that the productivity of peregrines nesting along 
the 10\•!er Yukon River \\'aS excellent in 1980. Furthennore, 
nesting attempts were relatively evenly distributed among the available 
cliff locations (Figure 3). Productivity, hO\'Iever, was not evenly dis­
tributed throughout the study area. Downriver of Location LY-32. 1, 12 
nesting locations were occupied by peregrines, only six of which were 

# 
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Table 4. Site occupancy and numbers of Peregrine Falcons (Falao . 
peregrinus anatum) at new and previously occupied locations 
on the lower Yukon River between Tanana and St. Marys, Alaska, 
1980. 1 

Location Number 

LY-2 
LY-3.1 
LY-3.3 
LY-4 
LY-5 
LY-6 
L Y-6.1 
LY-8 
LY-10 
LY-11 
LY-12.1 
LY-12.2 
LY-13 
LY-14 
LY-14.1 
LY-14.2 
LY-15 
LY-17 
LY-17.1 
LY-18 
LY-19 
LY-21 
LY-21.1 
LY-22 
LY-22.1 
LY-25 
LY-26 
LY-27 
LY-28 
LY-29 
LY-30 
LY-31 
LY-32 
LY-32.1 
LY-35 
LY-37 
LY-38 
LY-39 
LY-41 
LY-43 
LY-44 

Adults 

2 
2 
2 
2 
-
23 

2 
2 
2 
2 
2 
2 
-
2 
2 
1 
2 
2 
2 
-
2 
-
2 
2 
-
2 
2 
2 
2 
2 
2 
2 
2 
1 
-
2 
2 
1 

Nestlings 

4 
12 
2 
4 
-
4 
-
4 
3 
1 
0 
4 
2 
-
3 
24 
0 
0 
0 
3 
-
3 
-
3 
4 
-
2 
2+ 
1 
1 
2 
2 
3+ 
2 
0 
-
2 
0 
0 
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Location Number Adults Nestlings 

LY-45 2 3 
LY-47 2 2 
LY-48 1 0 
LY-50 1 0 
LY-50.1 2 0 
LY-51.2 1 0 
LY-52 
LY-53 1 0 

Total 3.2 pairs 69 nestlings 
(27 pairs successfully (minimum) 

produced nestlings) 
7 single birds 
1 subadult male 

with a producing pair 

1 - = not occupied; + = possible presence of additional individuals. 

2 Plus three dead nestlings (see text and Appendix 4). 

3 A subadult male peregrine was also attending this nest location and 
defended the nest site in concert with -the adult pair. 

4 Plus one dead nestling (see text). 

-·- ------~~-----=--~-=-=-o=-~-~-----·- ------------------- -----· ----------------- -------~-----~---
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Table 5. Productivity of Peregrine Falcons (Falco peregrinus anatum) on 
the lower Yukon River between Tanana and St. Marys, Alaska, 
1979 and 1980. 

Number chicks per successful attempt 

Number chicks per attempt 

Number failures 

Number chicks at sites active in any 
b/O of the three study years 1978-1980 

Number chicks at sites active in only 
one of the three study years 1978-1980 

1 Data are from Springer et al. (1979b). 

19791 1980 

2.4 (n = 16) 2.6 (n = 25) 

1.3 (n • 29) 1.8 (n = 37) 

10 (30%) 12 (31%) 

1.6 (n = 14) 2.3 {n = 18} 

0.8 (n = 12) 1.4 (n = 19} 
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confinned pairs. Only four of these pairs produced nestlings (2.3 
nestlings per successful attempt), for an average of only 0.8 nestlings 
per attanpt. Upriver and including Location LY-32.1, the 27 remaining 
occupied locations were occupied by 26 pairs and one single individual. 
Productivity in that section of the river averaged 2.2 nestlings per 
attanpt. 

In general, peregrines nesting at locations with the longest known 
histories of occupation, 1977-1980, produced more nestlings on the 
average than did peregrines nesting at other locations {Tables 4 and 5, 
also see Springer et aZ. 1979b). 

During July 1980, the breeding phenology of peregrines nesting 
along the lower Yukon River was determined from the estimated ages of 
the nestlings observed at nest sites. Table 6 compares the breeding 
phenology for the 1979 and 1980 nesting seasons, respectively. This 
year, peregrines that nested at locations that have been occupied in 
both of the previous survey years (1978 and 1979) appear to have laid 
eggs somewhat earlier (x = 4 t·1ay) than peregrines nesting at locations 
that were occupied only one of the previous tt'IO years (.X = 7 May). 

Fifty-seven of the 69 nestling peregrines found along the lower 
Yukon River were banded. One chick at Location LY-10 was inadvertently 
not banded, the nest ledge containing at least two chicks at LY-28 was 
inaccessible without a ~inimum rope length of about 250 feet, and nine 
chicks at Locations LY-30, LY-32. 1, LY-45 and LY-47 could not be banded 
because of their advanced age. Banding information for the lower Yukon 
River area is listed in Appendix 6. 

One whole, addled egg, one broken (unhatched) egg, several shell 
fragments from successfully hatched eggs and three dead nestlings were 
salvaged from the lower Yukon River study area in 1980 (Appendix 4). 
The three nestlings, siblings, were found at Location LY-3.3. Their 
deaths were attributed to a combination of over-crowding, a 11 false 
floor" of vegetation (Artemesia sp.) around the nest ledge perimeter 
and exposure to a wind storm (Appendix 4). A single, dead, badly 
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Table 6. Nesting phenology of Peregrine Falcons (FaZco peregrinus 
anatum) on the lower Yukon River, Alaska, 1979 and 1980.1 

Mean Date Range 
Event 

1979 1980 1979 1980 

Begin egg laying 13 May 6 t·1ay 6-20 May 26 April-17 f~ay 

Finish egg laying 20 May 13 May 13-27 May 3-24 May 

Hatching 23 June 16 June 16-30 June 6-27 June 

Fledging 2 August 26 July 26 July-9 August 15 July-6 August 

1 Dates were determinea by back-dating fr~~ observations of chicks of 
estimated age: 1979, n = 39, x = 13.3 days, s.d. = 5.4 days on 
5 July; 1980, n = 69, i = 20.5 days, s.d. = 8.8 days on 5 July. Mean 
time intervals used in these calculations are 7 days required for a 
canplete clutch to be laid, 34 days for incubation, and 40 days as 
r1estlings. 
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deccmposed nestling was also found at LY-15. The cause of that chick's 
death is unkno\<m. l~e can only speculate that it \'/as pushed frcrn the 
nest ledge by siblings or fell of its own volition at least a week or 
more before our arrival. 

The food habits of peregrines along the Yukon River were determined 
from a cursory examination of prey remains collected at nesting loca­
tions. ·Abundant prey items included Corm1on Snipe (CapeZZa' gaZZinago), 

Prnerican Nigeon and passeri nes, particularly Gray Jay, Varied Thrush 
(Ixoreus naevius) and catharid thrushes (Cathorus sp.). These species 
were also common prey items during 1979 (Springer et aZ. 1979b). At 
least one new prey species, Belted Kingfisher (NegacepYZ aZoyon), \'las 
recorded this year at location LY-3. 1. Characteristically, prey use 
varied from nest to nest and these differences probably reflect indivi­
dual prey preferences of peregrines as well as local prey availability. 

This year there was a high incidence of microtines among the prey 
remains. The relatively common occurrence of voles may indicate an 
abundance of these species in parts of the study area. On several oc­
casions we saw voles as \'Je traversed grassy areas near peregrine nesting 
areas.-

We observed an adult female peregrine attempting to take a Gray Jay 
above the river at LY-30. The peregrine moved from perch to perch in 
trees above the nest cliff and then dove at the jay when it \'las directly 
in front of the nest cliff. These observations suggest that many avian 
prey species passing in front of nesting .cliffs are simply picked up by 
the adult peregrines perching above. This hunting technique also has 
been reported for peregrines in other areas (Cade 1960). 

Arctic National Wildlife Range 
Surveys for cliff-nesting raptors, including Peregrine Falcons, 

have been conducted previously in the ANWR in northeastern Alaska. In 
1971 the Canning River between the confluence of the Marsh Fork and the 
vicinity of Red Hill was floated by White and Spofford (C. M. White 
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personal communication 1974). In 1972 and 1973 aerial surveys were 

specifically conducted to identify raptor nesting locations along two 
proposed gas pipeline routes in this region (Roseneau 1973, 1974). 
During this study the Arctic Slope drainages between the Ivishak River 
and the U.S.-Canada border received relatively complete survey coverage. 
In 1973 and 1974, the Alaska Department of Fish and Game participated 
cooperatively in these and other raptor surveys in this region, and 
additional datawere collected through 1975 (Roseneau et at. 1976). 
Roseneau et at. (1976) summarized all of the results pertaining to 
peregrines obtained in this region during 1972-1975. These data pro­
vided the basis for the selection of the specific areas surveyed by us 
in 1980. 

All raptor locations found in 1980 in the selected survey areas 
within the ANWR are listed in Appendix 3 and are shown on the attached 
USGS topographic maps (Maps No. 9 anq 10). No Peregrine Falcons were 
observed at any of the locations within the five areas surveyed in 1980. 
Our results are reported here by river drainage. 

Canning River 
Threeperegrine nesting locations, CAN-3, CAN-5 and CAN-6, were 

discovered near the confluence of the Marsh Fork and Canning River in 
1972-1973 (Roseneau 1974). two of these locations, CAN-3 and CAN-5, 
were not occupied by any raptor species in 1980. The remaining 
location, CAN-6, was occupied by a pair of Gyrfalcons (F. rustico"lus). 

However, that pair had apparently failed to successfully produce young; 
no evidence of a successful nesting attempt could be found on the cliff. 

A single Gyrfalcon was observed at CAN-9, about 6 km upstream of 
Shublik Island. At this location the river flows between two opposing 
cliffs, both of which have been used by raptors in the past. Two empty 
stick nests and an unoccupied ledge were found in this area. One nest 
site on the east-facing cliff near its downstream end appears particu­
larly favorable to peregrines. Rough-legged Ha\l!ks (Buteo tagopus) had 
nested at this location in 1972-1973, and at least one Gryfalcon was 
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present in 1973, however, peregrines were not present in 1971-1975 

. (Roseneau 1974; Roseneau et aZ. 1976, l..Jhite personal colmlunication). 
Peregrines were reported to have nested in this vicinity in 1963 (M. D. 
Mangus personal COOII1Unication to c. r~. ~Jhite 1975). 

The west bank of the Canning River between the vicinities of Mount 
Copleston and Red Hill offers a number of locations suitable for cliff­
nesting raptors. In 1980 \'Je found only two active Rough-legged Hawk 
nests in this section of the river (Locations CAN-11 and CAN-12); and 
several unoccupied ledges and stick nests. In 1972-1973, one pair of 
Gyrfalcons and one pair of Rough-1 egged HavJks nested at or very near 
these locations each year, and one additional pair of Rough-legged Hawks 
nested both years opposite the mouth of Ignek Creek (CAN-13). 

Peregrines were never observed nesting along this section of the 
Canning River in 1971-1975 (Roseneau 1974, Roseneau et aZ. 1976, White 
personal corrmunication). A pair of peregrines was, ho\'Jever, reported 
to have nested at or in the immediate vicinity of CAN-11 and CAN-12 in 
1963, and another pair was reported to have nested at or several kilo­
meters to the north of CAN-13 in 1947 (M. D. t1angus personal conmunica­
tion to C. M. White 1975). 

' 

The remainder of the Canning River course between the Red Hill 
vicinity and the Staines River does not appear to offer potential 
nesting habitat to falcons, hawks or eagles. This section of the river 
contains a few soil and dirt banks. These locations, however, appear 
marginal at best, and no evidence of any current or past use by nesting 
raptors could be found at them in 1980, or in previous years (Roseneau 
1974, Roseneau et aZ. 1976). 

Katakturuk River 
We know of only three nesting locations north of the Sadlerochit 

Mountains in the Katakuruk River drainage. All of these locations, KAT-1, 
KAT-2 and KAT-3, \vere unoccupied in 1980. Location KAT-1 \'Jas occupied 
by a pair of Rough-legged Hawks, and KAT~2 was occupied by Golden 
Eagles (AquiZa ahrysaetos) in 1973 (Roseneau 1974). A pair of 
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peregrines was reported to have nested at or very near Location KAT-2 in 

1963 and 1966 (r4. D. Mangus personal conmunication to C. M. White 1975). 
Location KAT-3 was not used by any species in 1972-1977, and was con­
sidered an unlikely nesting site (Roseneau 1974 personal observation). 
However, a pair of Gyrfalcons v;as reported to have nested there in 1966 
(M. D. f1angus personal convnunication to C. M. White 1975). 

Sadlerochit River 
We surveyed a small section of concentrated nesting habitat in the 

Sadlerochit River drainage in 1980. This area was included because 
there have been occasional, though unconfirmed, reports of peregrines 
inhabiting it in recent years. Only four nesting locations, SAD-1, 
SAD-2, SAD-3 and SAD-4, occur in this area. All four locations \·Jere 
also documented by Roseneau (1974). 

Only location SAD-2 may have had an active nest at it in 1980. An 
adult Golden Eagle was perched on the cliff near a stick nest that 
appeared to be empty (Appendix 3). Several other large stick nests 

~ · occur ~n~his cliff, however, and we may have missed seeing an active 
· tr------------nestsite because of local weather conditions. 
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Hulahula River 
Only three nesting locations were found in the Kikiktat Mountain 

vicinity along the Hulahula River in 1930. None of these locations 
(HUL-l, HUL-2 and HUL-3) \'/ere occupied, ~nd two of them, HUL-l and HUL-3, 
had stick nests that had fallen from the cliff. Evidence was found that 
Gyrfalcons had used the Golden Eagle nest at HUL-l before it slumped 
off the cliff (Appendix 3). 

Aichilik River · 
Seven nesting locations or potential nesting locations, AIC-1, 

AIC-2, AIC-3, AIC~4, AIC-5, AIC-6 and AIC-7, occur in the section of the 
Aichilik River drainage we surveyed in 1980. Two of these locations, 
AIC-1 and. AIC-7 could not be surveyed because of the local weather con­
ditions that persisted during 12-14 August. Only two of the remaining 
five locations, AIC-4 and AIC-5 were occupied. A single adult Golden 
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Eagle was observed at AIC-4, and un unsuccessful nesting attempt was 

found at that cliff. .1\t AIC-5 an abandoned clutch of three Gyrfa leon 

eggs was observed on a ledge. Adults were not present. The other 

locations were unoccupied (Appendix 3). 

Two of the locations, AIC-2 and AIC-7, represent vicinities where 

pairs of peregrines were reported to have nested in 1966 and 1969 {M. D. 

Mangus personal communication to C. M. White 1975). At Location AIC-2, 
nesting habitat appeared margi na 1. Even though Location AIC-7 was not 
checked by us in 1980, we know nesting habitat is somewhat marginal 
there too, and peregrines were never observed at either location in 

1972-1976 {Roseneau 1974 personal observation, Roseneau et aZ. 1976). 
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DISCUSSION 

Yukon River 

The numbers and productivity of peregrines nesting along the Yukon 
River between Stevens Village and St. ~1arys in 1980 were higher by about 
35% and 100%, respectively, than in 1979. These figures represent a· 
marked increase over levels already considered to be good (Springer 
et at. 1979a, b). This increased size of the subpopulation in the lower 
Yukon River study area probably influenced the distribution of occupied 
versus unoccupied nesting locations. Data obtained along this section 
of the river in 1978 and 1979 suggested that about one-third of the 
population was mobile {Springer et at. 1979b). In each of those years 
about the same number of locations \'lere occupied, but in 1978 most of 
those locations were downriver of Grayling, while in 1979 most of them 
were upriver of Grayling. In 1980, when more birds were present, occu­
pancy was distributed relatively uniformly throughout the length of the 
entire study area. 

The 100% increase in productivity that we observed throughout most 
of the Yukon River below Stevens Village in 1980 was dramatic. Several 

- factors contributed to that increase. The absolute number-of adults 
increased by 32 individuals (34%), and 12 (32%) more pairs were present 
in 1980. Nesting failures, based on total occupied locations, decreased 
slightly over that of the previous year (16% in 1980 vs. 23% in 1979), 
and a much higher proportion (42%) of the total pairs present in 1980 
nested successfully. Large brood sizes \'Jere also common in 1980. For 
example, of four successful nests in the middle section of the Yukon 
River, one contained a brood of four young and another contained a brood 
of three young. Similarly, the lower Yukon River study area had six 
pairs with broods of four young and eight other nests contained broods 
of three young. Thus, the increased mean number of young produced per 
nesting attenpt and per successful pair also contributed to the doubled 
production observed this year. 
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Even though the distribution of occupied locations was relatively 
uniform in 1980 and overall productivity was higher than in past years, 
the nesting success of peregrine pairs inhabiting the lower Yukon River 
study area was not uniform. Below Holy Cross productivity was consid­
erably lower than at nesting locations upriver of that village. The 

I 

influence of coa sta 1 (maritime} weather may account for the differen-
tial success of birds nesting along this portion of the study area. 
Raptor surveys we made on the Se\·Jard Peninsula in early July indicated 
that inclement weather during June and early July may have reduced the 
productivity of Gyrfalcons. Numerous addled eggs, small and large dead 
nestlings and wet 1 ive nestlings prone to hypothermia were found at many 
nest sites. ihis evidence of mortality correlates with excessively un­
favorable ~reather conditions in this region during most of June and 
early July (C. Gravogel personal communication}. Along the lower Yukon 
River we found a nestling Gyrfalcon (Location LY-54} that had succumbed 
to exposure after a severe coastal storm. These same weather conditions, 
occurring during peregrine incubation and nestling periods, may have 
reduced the success of pairs that attempted to nest downstream of Holy 
Cross in 1980. 

The reproductive phenology of peregrines nesting along the Yukon 
River between Stevens Village and St. Marys was about one week earlier 
than in 1978 and 1979 (Springer et aZ. l979b). Similar phenological 
patterns were observed on the upper Yukon River, the Porcupine River and 
the Tanana River in 1980 (R. E. Jlmbrose personal communication, Roseneau 
and Bente 1980}. These data suggest that the advanced breeding season 
for peregrines was a general state-wide phenomenon and may have been in­
fluenced by favorable climatic conditions during migration and arrival 
periods. 

Despite the low nesting success and productivity in the downstream 
section of the lower Yukon River study area, the overall high numbers 
and excellent productivity in the remainder of the Yukon River drainage 
upstream to Stevens Village is extremely encouraging. 
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Our data from 1978-1980 indicates a continual increase in the 
numbers of peregrines in what already appeared to be a substantial sub­
population. The increase in numbers that has occurred in this part of 
the Yukon River is matched by similar increases in much of the remainder 
of the Yukon drainage {Curatolo and Ambrose 1978, Ambrose 1979, Curatolo 
and Ritchie 1979, D. Mossop personal communication). All these data now 
suggest that a strong up\'tard trend in both the numbers and productivity 

·of northern anatum peregrines has developed over a broad region of their 
nesting range in the last four years. 

Arctic National Hildl ife Range 
The absence of peregrines in the areas surveyed in the ANHR in 1980 

is not particularly surprising considering the quality of the nesting 
habitat and the previous observations made in this region (Roseneau 
1974, Roseneau et a't. 1976). Roseneau et a't. (1976) evaluated 21 Arctic 
Slope rivers east of the Sagavanirktok River, and for perspective we 
have included that information in Appendix 7. 

It appears unlikely that a substantial number of peregrines h~ve · 
ever nested on the Arctic Slope of Alaska east of the Sagavanirktok 
River drainage, including the AN~JR. There are no sections of habitat 
comparable to that used by peregrines on the western Arctic Slope (e.g. 
.Sagavanirktok and Colville river drainages). The habitat that does 
exist in the ANWR is generally poor and either is restricted to 1 imi ted 
sections of the Canning, Sadlerochit and Kongakut rivers, or ~ccurs as 
scattered, individual nesting locations (Roseneau et a't. 1976). 

Even though nesting habitat and nesting 1 ocat ions for peregrines 
are not conmon in the ANHR, a 1 imited number of pairs have been recorded 
nesting there in past years (Cade 1960, Roseneau et a't. 1976). The 
current lack of nesting pairs in some of the better areas of available 
nesting habitat probably reflects the current depressed state of the 
F. p. tundrius population. He hypothesize that once pairs are lost, 
for what ever reason, in regions that contain only widely scattered 
nesting locations, much longer periods of time may be required for 
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repopulation than in areas of more concentrated nesting (e.g. the 
Colville River drainage). 

Alternatively the complete lack of nesting peregrines in the areas 
surveyed this year may be the result of unfavorable nesting conditions 
in this region this year. All other cliff-nesting raptors appeared to 
experience poor nesting success in the areas 'IJe surveyed in the AN~~R 
and in parts of the central Arctic Slope, and in parts of the Yukon 
Territory {D. r1ossop personal communication). It is possbile that a few 

peregrines, present earlier in the season in the ANl:JR, abandoned their 
attempts to nest and were absent by the time of our surveys. 
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Status of nesting locations used by Peregine Falcons 
(Falco peregrinus anatwn) on the middle Yukon River between 
Fort Hamlin and Tanana, Alaska, 1980. 

MY-1 1980--Unoccupied. 

MY-2 1980--A single female peregrine was observed at this cliff on 
9 June. Two adult peregrines \-Jere seen on 5 July. There 
was no evidence of successful nesting by this pair. 
Neither adult exhibited defensive behavior when we 
-visited the cliff. Two newly formed but otherwise unused 
scrapes were located on the cliff. 

MY-3 1980--Unoccupied. 

MY-4 1980--Unoccupied. 

MY-5 1980--Unoccupied. 

MY-5.1 1980--A female peregine was flushed from a nesting ledge on 
10 June as we approached this cliff in a raft. On 5 July 
a pair was present and 2 young were observed and subse­
quently banded. 

MY-6 1980--Peregrines were not at this cliff when we checked it on 
10 June and 5 July.· However, D. Modrow {personal commun­
ication} reported that he had seen a pair of peregrines 
at this cliff when he visited the nearby creek to get 
drinking water. His last observation was made several 
days before our arri'L~l_j_n_JJJJY~- $_ome __ fr-esh_prey __ remaj_ns---­
found-onth-e beach during June a 1 so confirm the presence 
of peregrines at this cliff. 

MY-7 1980--Unoccupied. 

MY~s 1980--A defensive pair of peregrines was present at this cliff 
on 10 June. This pair produced four young which we 
banded on 6 July 1980. 

MY-9 1980--Unoccupied. 

MY-9. 1 1980--This newly designated cliff was unoccupied by peregrines 
but offers good nesting potential. Close inspection of 
this cliff is \'larranted in future years. 

MY-10 1980--Unoccupied. 
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MY-11 1980--Unoccupied. 

MY-12 1980--A defensive pair of peregrines was observed at this cliff 
on 11 June and 6 July. This pair successfully produced 
three young. We banded these nestlings on our 6 July 
visit to it. 

r~Y-13 1980--Unoccupied. 

MY-14 1980-~Unoccupied. 

r.W-15 1980--This cliff was occupied by a pair of ravens with four 
young that were nearly ready to fledge on 11 June. 

MY-16 1980--A male peregrine was seen returning with food on 12 June, 
although its mate could not be located at that time. 
Some weak vocalizations from the cliff suggested the 
female \'tas sitting tightly on the nest ledge. A mildly 
defensive pair was present on 7 July and two young were. 
located near the scrape. While banding __ t_t}gse_bit:ds,_a __ 

-- maggot-.;.·infe_s-te_d--fnJury--was--not feed- -on- the wing of one 
other\·Jise healthy nestling. The wound was cleansed and 
chances of recovery seemed good but it is not known if 
this chick fledged successfully. 
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Status of nesting locations used by Peregrine Falcons 
(Falco peregrinus anatum) on the lower Yukon River between 
Tanana and St. Marys, Alaska, 1980. 

LY-1 1980--Unoccupied. 

LY-2 1980--Unoccupied. 

LY-3 1980--Unoccupied. 

LY-3.1 1980--A defensive adult female peregrine was seen on 14 June 
when she flushed from a probable ledge area. Four 
young were present in the same ledge used in 1979. 
These nestlings were banded on 9 July. 

LY-3.2 1980--A pair of ravens raised three young at this cliff. One 
young was out of the nest on 14 June. 

LY-3.3 

LY-4 

LY-5 

1980--Peregrines were not observed at this cliff during our 
visit on 14 June but a successful nest was located here 
on 9 July. This pair hatched four young in a small un-

- __ stab]e _ledge area. __ Three nest] ings-about-20 days o~d-- --­
were found dead in a narro\'J rock slide chute below the 
ledge. These chicks apparently died when they fell 
from the nest {Appendix 4). The remaining nestling was 
banded and the dead chicks were collected for pollutant 
residue ana ly s i ~s ·~~~~~~~~~---c-

1980--A quiet adult male peregrine was perched on this cliff 
on 14 June. A pair with two young (at the same ledge 
used in ]979) was located on 10 July. \~hile \'Je \'Jere 
banding the two young a boat stopped to observe our 
activities. A fish\Atheel was located almost directly 
below the ledge used by the peregrines. \~e observed 
the pair defending the nest site and then they per­
formed a food transfer while several people were working 
on the wheel at the base ~f the cliff. We concluded 
the birds were mildly disturbed by this fishing 
activity but were able to continue their normal activ­
ities (i.e. feeding) because people were at the fish 
wheel for only short periods of time. 

1980--No peregrines were observed at this cliff on 14 June, 
but a pair with four young was located here on 10 July. 
We stopped in at a fish camp slightly upstream of this 
site and learned that peregrines are also sometimes 
present at LY-6. The pair was not defensive until we 
climbed close to the ledge in preparation to band the 
four nestlings. This pair occupied the same location 
where peregrines were observed in June l 979. 
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LY-6 1980--No peregrines were observed at this ·cliff on either 
14-15 June and 10 July. In June, a pair of ravens with 
four fledged young were present at the dovmstream end 
of this cliff. In July, a pair of Rough-legged Hawks 
with three large young v1as present at the upstream end 
of this ,cliff. A woman in the fish camp located near 
LY-5 reported that falcons occupy this cliff in some 
years. 

LY-6.1 1980--A non-defensive pair of adult peregrines \'las present on 
15 June and performed much flying in front of, and above· 
the c 1 i.ff. On 11 July we located and banded four young 
on a ledge near another ledge that had been abandoned in 
1979. A third, subadult male peregrine also defended 
this nest site while--~,ewere.visiting the cliff. 

LY-7 1980--Unoccupied. 

LY-8 1980--Unoccupied. 

LY-9 1980--Unoccupied. 

LY -10 1980--A pair of peregrines engaged in a food .transfer on 15 
June as vre watched the cliff. The female continued eat­
ing while we were present, and neither bird defended the 
cliff. This pair had four young on 12 July and three of 
them were banded. The adults were absent for most of 
our visit ~ut_ ci ~fe_n~~ci _lo_uciJY _wlJ.eo _they~ returned.--~-- ---- ~- - -

- LY-11 1980--No peregrines were seen at this cliff during rainy ---
weather on 15 June, but a pair with three young was 
found here on 12 July. A small crevice in the rock, 
not very obvious from the river, v1as used as a 1 edge. 
The condition of the ledge suggested that it had been 
used in previous years. 

LY-12 1980--Unoccupied. 

LY-12.1 1980--Peregrines were not found at this location during rainy 
weather on 15 June. A pair of peregrines with one 
young on a very small rock ledge was present on 12 July. 
Both adults defended the nest site while this chick was 
banded. A new ledge, approximately 0.4 km do~~stream 
of the 1979 site,was used this year. 

LY-12.2 1980--A pair of adult peregrines was present on 15 June, al­
though they did not defend the cliff while we were pre­
sent. Calls by the birds included much mutual ~ailing. 
On 12 July, the pair was present, but nondefensive. 
These birds failed to nest successfully. 



8. . 
' . 

Cta 
c 
[ 

[ 

[ 

c 
0 
R 
8 

36 

LY-13 1980--A single adult female flushed from the cliff at our 
approach on 15 June. A food transfer and feeding of 
chicks was heard on 13 July while we \>Jere returning 
fran inspecting the 1979 site. A ledge with four young 
was located approximately 0.4 km from the 1979 scrape 
areas. All nestlings were banded. 

LY-14 1980--A pair of quiet peregrines and a raven nest with four 
young were seen here on 16 June. When leaving the area 
we saw the female peregrine carefully walk into a 
ledge. On 13 July, a pair with two nestlings was found 
at this location. Both chicks were banded. The same 
ledge was used in 1979 and 1980. 

LY-14. 1 1980--Unoccupied, but a pair of peregrines nested at a near­
by alternate location (LY-14.2). 

LY-14.2 1980--A defensive pair of peregrines was present at this 
location on 16 June. The female walked into a scrape 
as we departed the area. Three young were banded at 
this location on 13 July. 

LY-15 1980--A defensive pair of peregrines occupied this location­
on 16 June. Two young were banded on 14 July, and the 
remains of another dead nestling was found at the IJI ledge •. The same ledge was used in both 1979 and 1980 •. 

___ . ___ --------------l-¥-16-----~-l-980--Unoccupl ed·.-
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LY-16.1 1980--This location is a raven nest on a soil bank and should 
probably not be classed as a potential peregrine 
nesting location. Ravens successfully raised young at 
this site this year. 

LY-17 1980--A female peregrine was flushed from a new ledge area on 
16 June. No birds were present on 14 July. The pere­
grines at this location failed to nest successfully; no 
evidence of a successful attempt was found. 

LY-17.1 1980--No peregrines were observed during poor weather on 
16 June. An adult male peregrine was perched on the 
cliff oh 14 July. The residents at Blackburn reported 
a pair defending the cliff approximately one week 
before our arrival but we could find no evidence of a 
successful nesting attempt. 

LY-18 1980--A poorly defensive pair of peregrines occupied this 
site on 16 June, but no birds were present on 14 July. 
No evidence of a nesting attempt was found. 
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LY-19 1980--A pair of peregrines was present at this site on 
16 June, and three young were banded at this location 
on 15 July. A new ledge area was used this year. 

LY-19.1 · 1980--Unoccupied. 

LY-19.2 1980--Unoccupied. 

LY-20 1980--Unoccupied. 

LY-21 1980--Unoccupied. 

LY-21.1 1980--A pair of peregrines conducted a food transfer at this 
location on 17 June, and we observed the female walk to 
the scrape area used in 1979. Three young were banded 
at this location on 15 July. 

LY-22 1980--Unoccupied. 

LY-22. 1 1980--A female peregrine flushed from this cliff on 17 June 
and a pair with three young was present on 16 July. 
All nestlings were banded. 

LY-23 1980--Unoccupied. 

LY-24 1980_--Unoccupied. 

LY-25 1_980--0n 17 June ~nadult male peregd.ne was perched near the-
ledge area that was used in 1979. Four young were 

LY-26 

LY-27 

LY-28 

LY-29 

banded on 16 July at a large ledge nearby the 1979 
site. A large shell fragment was collected from the 
scrape area. 

1980--Unoccupied. 

1980--No peregrines were found at this cliff on 17 June, but 
a pair with two young ~1ere present on 16 July. One 
nestling had fallen below the nest ledge and was 
returned to the scrape during banding activities. 

1980--A pair of peregrines was seen flying in front of this 
cliff (probably engaged in a food transfer) on 17 June. 
An inaccessible nest ledge contained at least two 
young on 17 July. These young were not banded. 

1980--A pair of weakly defensive peregrines was present at 
this site on 18 June. A single nestling was banded 
and an addled egg collected on 17 July at a new ledge. 
The nestling was below the ledge and other young may 
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LY-29 (continued) 

LY-30 

LY-31 

LY-32 

LY-32.1 

LY-33 

LY-34 

LY-35 

LY-36 

LY-37 

have fallen out of the nest. When we arrived in July 
we noticed a recent set of footprints indicating that 
somebody had climbed the cliff to observe the nest. No 
evidence suggested the person actually entered the nest. 

1980--A pair of peregrines was seen at this location on 
18 June and a single fledgling was observed on 
17-18 July. This young bird was not banded. 

1980--A pair of peregrines was present at this cliff on 
18 June, and the adult female was observed feeding five 
day old nestlings on a small ledge. Two fledglings 
were located on the beach and banded on 18 July. Prey 
remains along the beachline showed that, like last year, 
the young fell from the nest prior to fledging. A pair 
of Rough-legged Hawks was also nesting at this location 
in June. 

1980--A pair of peregrines with recently hatched young, and a 
pair of ravens with four young were present along this 
section of cliff on 18 June. Two young peregrines that 
were on the beach under an alder tree \'Jere banded on 
18 July. These young had probably fallen from the nest 
prior to fledging. A new nesting location was used in 
1980. 

1980--A female was flushed from the ledge used in 1979 on 
18 June, and at least three nearly fledged young were 
observed on 18 July. These young were not banded. 
While walking below the nest cliff we found the remains 
of a nestling peregrine that had fallen from the cliff 
during some previous year. 

1980--Unoccupied. 

1980--Unoccupied. 
0 

(. /lH·l~··d ~!!~ ) 
1980--A female peregr1ne was observed at a nest ledge on t,£.,..,· .. -tl. ... d! 

18 June, and two young \~re banded at this location on 
18 July. A new nest ledge was used this year. 

1980--Unoccupied. 

1980--0n 18 June a female peregrine was observed incubating 
in the nest used in 1978. No peregrines were present 
on 19 July and the remains of a broken egg were 
collected from the scrape. 

, 
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LY-40 

LY-41 

LY-42 

LY-42. 1 
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1980--Unoccupied. 

1980--No peregrines were found at this cliff.on 19 June, but 
two nestlings were banded on 19 July. The ledge used 
this year was not the same as the ledge used in 1978. 

1980-..;.Rough-legged Hawks were present at this location on 
19 June. No peregrines were observed in either June or 
July. 

1980--Rough-legged Hawks with at least one young and ravens 
with four young were found at this cliff on 19 June. 
No peregrines were observed in June but on 19-20 July a 
pair of nondefensive peregrines were present at the 
cliff. This pair failed in their attempt to nest. 

1980--Unoccupied. This tree nest should not be considered as 
nesting potential for peregrines and will be removed 
from our list of sites. 

1980--A Rough-legged Hawk was sitting on a nest during our 
visit on 19 June. At least two fledglings were present 
at this site when we passed it on 20 July. 

0 
, 2. i .. · ~ ___ ~ __ _ _ _ . L Y -43 . . 

1980--A single peregrine flushed from this cliff during windy 
__ and r-a_iny weather on 19 June. No peregrines were-··--- -

present at this site on 20 June. 
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LY-44 1980--Unoccupied. 

LY-44.1 1980--Unoccupied. 

LY-45 1980--A loudly defensive pair of peregrines was at this cliff 
on 19 June. A 1 edge \·Ji th three nearly fledged young 
was found on 20 July. These young were not banded. 

LY-46 1980--Unoccupied. 

LY-46.1 1980-~Unoccupied. 

LY-46.2 1980--Unoccupied. 

LY-47 1980--A pair of peregrines was present at this cliff on 
20 June and two fledglings were seen flying with the 
adults on 20 July. These young birds were not banded. 

LY-47.1 1980--An adult Great Horned Owl flushed from this cliff on 
20 July . 
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1980--A raven with at least two fledged young, and a Rough-
legged Hawk brooding tightly on a nest were observed on 
20 June. During our visit on 20 July a single adult 
female peregrine flushed from the cliff, and the 
Rough-1 egged Ha\'tks had at 1 east one large nestling in 
their nest. In 1979 we had flushed a single subadult 
female peregrine from this cliff. 

1980--A pair of Rough-legged Hawks with three fledged young 
was present at this cliff on 20 July. No peregrines 
were present at this cliff in either June or July. 

LY-50 1980--A single peregrine was flushed from this cliff on 
20 June, and no peregrines were found on 20 July. 

LY-50. 1 1980--No. peregrines were observed on 20 June, but on 20 July 
a pair \vas present at this cliff. This pair was not 
successful in their attempt to nest. A pair of ravens 
raised at least t~ro young, and a pair of Rough-legged 
Ha\'tks fledged three young from this cliff. 

LY-50.2 · 1980--Unoccupied. 

LY-51 1980--A pair of Rough-legged Hawks had fledged at least two 
young when we \'Jere present on 21 Ju Ty. 

LY-51.1 1980--Unoccupied. 

LY-51.2 1980--No peregrines \vere observed at this location on 20 June 
but a single adult female was flushed from the cliff on 
21 July. No young were raised at this location . 

LY-52 1980--Unoccupied. 

LY-53 

LY-54 

1980--A single adult female peregrine was flushed from this 
cliff on 20 June and 21 July, but no evidence of suc­
cessful nesting was found during either visit. 

19~0--This low riverfront hill contained a small ledge that 
was occupied by Gyrfalcons (FaZao rustiaoZus) with two 
young on 20 June. One dead chick, found below the 
ledge, probably died in a heavy wind and rain storm on 
18-19 June. Evidence at the site shows that it ha~ 
been used in previous years. This location was checked 
by H. K. Springer in a previous year (Springer et aZ. 
1979a, H. K. Springer personal communication). 
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Appendix 3. Status of nesting locations used by cliff-nesting raptors 
in the Arctic National Wildlife Range in northeastern 
Alaska, 1980. 

Canning River 

CAN-1 

CAN-2 

CAN-3 

CAN-4 

CAN-5 

CAN-6 

CAN-7 

CAN-8 

1980--The south bank of this tributary creek contained two 
recently constructed Golden Eagle nests. Both nests 
were unoccupied this year. 

1980--The north bank of this tributary creek has an unoccu­
pied ledge and an unoccupied Golden Eagle nest. 

1980--An unoccupied ledge was found on the south bank of this 
tributary creek. Falcons (either Gryfalcons or 
Peregrine Falcons) were present at this location during 
1972, and peregrines occupied a nest site here in 1973 
(Roseneau 1974, Roseneau et al. 1976). 

1980--An empty Golden Eagle nest was found on a hillside rock 
outcrop that faces the Canning River. No evidence of 
recent use by raptors was observed. 

1980--An unoccupied ledge suitable for use by falcons was ob­
served at this location. In 1972 this nesting location 
was used by peregrines, but_ it was unoccupied when 
checked in 1973 (Roseneau 1974, Roseneau et al. 1976). 

1980--A pair of unsuccessful Gyrfalcons was present at this 
location on 8 August. The north bank of the tributary 
creek contained a recently built stick nest and an old 
flattened Golden Eagle nest. No evidence of an 
attempted nesting by the Gyrfalcons was found. The 
\'leathered remains of a dead nestling Gyrfalcon were 
found opposite the Golden Eagle nest, indicating that 
falcons have used this site. Peregrine Falcons were 
observed nesting here in 1972, and one adult peregrine 
was seen in 1973. The remains of a dead nestling 
peregine that was probably raised in 1973 was found at 
this ~ite in 1974 (Roseneau 1974, Roseneau et al. 1976). 

1980--The north side of this slope contains good raptor 
nesting habitat. No active nests were located but this 
area should be considered good potential habitat. 

1980--An area of good potential habitat occurs along this 
tributary creek. No raptors were evident when we ob­
served this location from the Canning River. 

v 

<-· 
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1980--A single male Gyrfalcon was flushed from this section 
of the river on 5 August ·but no evidence of successful 
nesting was found. Both sides of the river offer 
nesting locations for raptors and a ledge and two empty 
Rough-legged Hawk nests were observed. Peregrines were 
reported to have nested in the vicinity of this loca­
tion in 1963 (~1. C. Mangus personal communication to 
C. M. White 1975). In 1972 and 1973, Rough-legged 
Hawksnested here, and in 1973 a pair of Gyrfalcons also 
attempted to nest at this location (Roseneau 1974). 

1980--Three unoccupied stick nests were seen at this location. 
One nest was probably constructed by Common Ravens and 
the others were made by Rough-1 egged Hawks. 

,, 

CAN-11 1980--An active Rough-legged Hawk nest with at least one ~ 

- CAN-12 

fledged young was found on 5 August. A nest ledge that 
showed evidence of previous use by Gyrfalcons was also 
located in this area. In 1972 Rough-legged Hawks 
occupied a nest at this location, and in 1973 Gyrfalcons 
nested here (Roseneau 1974). A pair of peregrines was 
reported to have nested in this vicinity in 1963 (M. D. 
Mangus personal corrmunication to C. M. White 1975). 

1980-.;.A Rough-1 egged Hawk nest with two young near fledging G-

age was located here on 5 August. One other weathered 
stick nest was found downstream of the active nest. In 

· 1972 GYrfalco-ns were present here~ "and fn 1973 Rough.: 
legged Hawks nested at this location (Roseneau 1974). 
A pair of peregrines was reported to have nested in 
this vicinity in 1963 (see CAN-11 above). 

CAN-13 1980--Five unoccupied Rough-legged Hawk nests were present 
along 2 km of dirt bluff in this area. None of the 

(. 

nests showed recent use, although some evidence of 
perching by raptors was found along the bluff. An 
adult Golden Eagle was observed soaring high above this 
area on 5 August. Rough-legged Hawks nested here in 
both 1972 and 1973 (Roseneau 1974). A pair of 
peregrines was reported to have nested at or near here 
in 1947 (M. D. Mangus personal communication to C. M. 
White 1975). 

Katakturuk River 

KAT-1 1980--A small rock exposure on the east bank had an unoccu-
pied 'Rough-legged Hawk nest on it. Rough-legged Hawks 
occupied a nest here in 1973 (Roseneau 1974). 
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KAT-2 1980--An unoccupied Rough-legged Hawk nest was seen at this 
location on 9 August. Golden Eagles nested here in 
1973 (Roseneau 1974). Peregrines were reported nesting 
at this location in 1963 and 1966 (M. D. Man9us personal 
coomunication to C. ~1. ~Jhite 1975). 

KAT-3 1980--A small outcrop shm·ling some potential for Rough-legged 
Hawks was observed at this location, but no raptors 
were present on 9 August. Some snow was still present 
at the base of the cliff and it is possible that this 
location was not snow free during the early nesting 
season. Gyrfalcons were reported at this location in 
1966 (M. D. t·1angus personal communication to C. M. 
White 1975). No raptors were present in 1973-1976 
(Roseneau 1974, unpublished field notes). 

Sadlerochit River 

SAD-1 

__ S_AD-2 

SAD-3 

SAD-4 

1980--This location has two unoccupied Rough-legged Hawk 
nests and an excellent falcon ledge at the downstream 
portion of the cliff. No raptors were present during 
our survey on 9 and 15 August. Gyrfalcons have been 
observed-at-this location in-1969 (M-. D. Mangos personal 
communication to C. M. \~hite 1975). In 1972 it was 
occupie<:.i- t>y-Gyr~a-le ons-c,-but--i n--1973-- it--was-unuc-ca·p-i eo-- ------
(Roseneau 197 4). 

l9SO--An adult Golden Eag-le was perched at a nest during a 
rain storm on 9 August but no evidence of a successful 
nesting attempt was observed. No eagles were present 
on 15 August. Roseneau (1974) observed Golden Eagles 
nesting at this location in 1973, and in 1972 it was 
occupied by a c 1 iff-nesting spec i e~_o_th~r_t_h~ __ fa l~Q.I}~_. ___ _ 

1980--An unoccupied Rough-legged Hawk nest was present at 
this location. In previous years, 1972, 1973 and 
1976, this nesting location was used by Rough-legged 
Hawks (Roseneau 1974, Roseneau unpublished field notes). 

1980--No evidence of raptor use was found at this cliff on 
9 and 15 August but J. Jacobsen (personal communica­
tion) reported seeing a peregrine near here during 
June 1980. A falcon (Falco sp.) was flushed from this 
cliff in 1977 and it is possible that it was a 
peregrine. In 1976 the remains of a collapsed Rough­
legged Hawk nest was found here (Roseneau personal 
observation),and in 1972 and 1973 this location was 
unoccupied (Roseneau 1974). 
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Hul ahula River 

HUL-l 1980--An old, slumped Golden Eagle nest with evidence of use 
by Gyrfalcons was present at this location. Until the 
nest is rebuilt it is unlikely that falcons will be 
able to nest here. No birds were present on 10 August. 

HUL-2 1980--An unoccupied Golden Eagle nest was observed at this 
location. An adult Golden Eagle was seen flying high 
above Kikiktat Mountain but no evidence of a nesting 
attempt was found in this area . 

HUL-3- 1980--The remains of an old stick nest was present on the 
east bank of the Hulahula River. This location has not 
been used for nesting in recent years. 

Aichi 1 ik River 

AIC-1 

AJC-2 --

1980--This location was not surveyed because it was obscured 
by fog on 12-14 August 1980. An unoccupied stick nest 
was found here in 1973 (Roseneau 1974). 

1980--No nests,- ledges, or-suitable -ncrbTtat were found here 
dUring aerial survey on 12 August. A pair of Peregrine 
Falcons was reported to have nested in this vicinity in 
1966 and 1969 (M. D. Mangus personal communication to 
C. M. White 1975). 

__ __... ______ ~.------------: ---------

==-==·=-=-====-===-=--Ate---s=-=--1980-.;.-An unoccupied stick nest was present at a low river 
fl front cliff on the west bank. No raptors were observed 
0 in this area. 
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1980--An unsuccessful Golden Eagle nest was found at this 
cliff on 13 August, and a single adult Golden Eagle was 
observed flying above and perching at this cliff. 

1980--This location contains several nests, and provides 
excellent habitat for raptors. An abandoned clutch of 
three Gyrfalcon eggs was present at one well-used 
ledge. No birds were present when we surveyed the 
area on 12-13 August. Gyrfalcons fledged three young 
at this location in 1973, but it was unoccupied in 
1972 (Roseneau 1974). 

1980--This location contai~s at least two flattened stick 
nests that have been used by Gyrfalcons in previous 
years. One unoccupied Golden Eagle nest was also 
present. Raptors were not observed at this location 
on 12-13 August. 
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1980--This location was obscured by fog during 12-14 August 
and was not surveyed. A pair of peregrines was 
reported to have nested here in 1966 and 1969 {M. D . 
Mangus personal communication to C. M. White 1975). 
Peregrine Falcons were never observed in this vicinity 
during 1972-1977 {Roseneau unpublished field notes). 

/ 
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Appendix 4. Peregrine Falcon (Falco peregrinus anatum) tissues col­
lected from eyries along the Yukon River between Stevens 
Village and St. Marys, Alaska, 1980. 

PEREGRINE EGG (WHOLE) 
Lower Yukon River, Alaska 
17 July 1980 
Cliff Location no. LY-29 
!dent. no. P-LY-29-80 

Nest produced one nestling estimated to be 32+ days old on 17 July: 
banded female 987-47147. 

Whole egg was in scrape, nestling was below on grassy ledges. 

Collected by: Peter J. Bente and David G. Ros~neau 

~ PEREGRINE EGG SHELL FRAGMENTS 
Lower Yukon River, Alaska 

· R-------- · - -10-July 1980 
l} · Cliff Location no. LY-4 
· Ident. no. P-LY-4-80 

~ Nest produced two nestlings estimated to be 28 days old on 10 July: 
____ ~--~ _____ banded_ male~ 98"l.-471-l3 ,-banded- female -987-471-14.- - - · - - --·-·---
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Shell fragments were about 1 m from scrape. 

Collected by: Peter J. Bente and David G. Roseneau 

PEREGRINE EGG SHELL FRAGt1ENTS 
Lower Yukon River, Alaska 
13 July 1980 
Cliff Location no. LY-14.2 
fdent. no. P-LY-14.2-80 

Nest produced three nestlings estimated to be 18 days old on 13 July: 
banded male 987-47132, banded male 987-47133, banded male 987-47134. 

Shell fragments were in scrape area and are from successfully hatched 
eggs; they appear to represent the ends of two different eggs. 

Collected by: Peter J. Bente and David G. Roseneau 
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PEREGRINE EGG SHELL FRAGMENT 
Lower Yukon River, Alaska 
16 July 1980 
Cliff Location no. LY-25 
ldent. no. P-LY-25-80 
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Nest produced four nestlings estimated to be 30 days old on 16 July: 
banded male 987-47143, banded female 987-47142, banded female 987-47144, 
banded female 877-47442. 

Shell fragment was near scrape and is fran a successfully hatched egg; 
it is the entire shell minus the cap end. 

Collected by: Peter J. Bente and David G. Roseneau 

PEREGRINE EGG SHELL FRAGMENTS 
Lower Yukon River, Alaska 
19 July 1980 
Cliff Location no. LY-37 
Ident. no. P-LY-37~80 

u-----------Ne-st att~mpt failed completely. Adult female brooding on scrape · .. 
_. 18 June but not present on 19 July. No male observed on either 18 June 

a- or 19 July. This adult fema 1 e appeared to be attending the nest site 
alone. -

n 
L1 

[ 

[ 

c 
r 
tJ 

~ 
C 
U 

One entire broken (crushed) egg with much membrane was lying in back of 
scrape.and there was no valid evidence that other eggs had been present. 
It should be noted that this is the same location and same scrape where 
we collected an addled whole egg on 7 August 1978 (pair with two fledged 
young also present). Data from that egg are presented by Springer et aZ. 
(1979b). 

Collected by: David G. Roseneau and Peter J. Bente 

PEREGRINE CHICKS 
Lower Yukon River, Alaska 
9 July 1980 
Cliff Location no. LY-3.3 
!dent. nos. P-LY-3.3-80 No. 1, No. 2 and No. 3 

Nest produced four nestlings to estimated average age of 18-20 days old. 
On our visit 9 July only one healthy male nestling, estimated at that 
time to be 25 days old, was alive (banded male 987-47112). On entering 
the nest ledge, a dead large downy nestling was observed lying on the 
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rocky scree slope about 15 m below the ledge. On descent, that 
nestling, a male, was collected. It had obviously died from injuries 
sustained in the fall {rock-gashed lower abdominal area and intestines 
extruding from the anal region). On further descent down the long, 
steep, rubble-filled chute below the eyrie, two additional dead female 
nestlings \'Jere discovered lying in the rocks, an estimated 75 m from the 
first dead nestling. Those two nestlings were collected and may have 
died from a combination of injuries sustained in their fall from the 
nest ledge and exposure. All three dead nestlings appeared to have died 
3-5 days prior to 9 July. The male nestling, from state of decomposi­
tion, appeared to have died 1-2 days earlier than the two females. 
Several days prior to 9 July the Galena area had experienced a large 
storm and high winds. The nest ledge was very small (60 x 37 em), 
exposed and in very unstable soil/rock. More importantly, it had a 
large, very flattened expanse of /a:>temesia sp. that formed a "false 
floor" around its perimeter. Any nestling attempting to walk out on, 
or pushed out on that vegetation would have almost certainly fallen 
through it to the rocks where the male nestling was indeed found. We 
.believe a combination of those factors {small, over-crowded ledge with 
"false floor" exposed to winds and rain) were the elements that contri­
buted to the deaths of these three nestlings. 

Co 11 ected by: Peter J. Bente and David G. Rosene au 
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Peregrine Fa leon (Falco peregrinus anatwn) nestlings banded 
on the middle Yukon River in 1980~ 

_ Location Number Date Sex Band Number 

MY-5.1 5 July M 987-47101 
F 877-47447 1 

MY-8 6 July M 987-47102 
F 987-47103 
M 987-47104 
F 877-47433 1 

MY-12 6 July M 987-47105 
M 987-47106 
M 987-47107 

MY-16 7 July M 816-396011 
M 816-396021 

1 Bands transferred to the USFWS by Mr. Leonard J. Peyton, Institute of 
Arctic Biology, University of Alaska, Fairbanks, Alaska 99701. 
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Ut ' Appendix 6. Peregrine Falcon (Fatao peregrinus anatum) nestlings banded 
on the 1 O\'ter Yukon River in 1980. 

·c . -j .. ' 

Location Number Date Sexl Band Number 
[) 

LY;..3. 1 9 July F 987-47108 

[ F 987-47109 
M 987-47110 
M 987-47111 

c LY-3.3 9 July M 987-47112 

LY-4 10 July M 987-47113 

c F 987-47114 

LY-5 10 July F 987-47115 

c M 987-47116 
~1 987-47117 
F 877-474343 

(j-- ---- LV-6. 1 11 July M 987-47118 . 

• M 987-47119 , M2 987-47120 . 
M 987-47121 

l 

LY-10 12 July r.1 987-47122 
F 987-47123 [1 . F 987-47124 

E 
LY-11 12 July M 987-47125 

' M 987-47126 . 
F 877-47435 3 

[ LY-12.1 12 July ~1 987-47127 

LY-13 13 July F 987-47128 

c F 987-47129 
F 877-47 436 3 

F 877-47437 3 

E LY-14 13 July F 987-47130 
M 987-47131 

c LY-14.2 13 July M 987-47132 
- M 987-47133 

M 987-47134 

~ 
[ 

[ 
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Location Number 

LY-15 

LY-19 

LY-21.1 

LY-22. 1 

LY-25 

51 

Date 

14 July 

15 July 

15 July 

16 July 

16 July 

Sex1 Band Number 

F 987-47135 
F 877-474383 

F 987-47136 
M 987-47137 
F 877-47 439 3 

M 987-47138 
F 877-474403 
F 877-47 441 3 

r1 987-47139 
F 987-47140 
M 987-47141 

F 987-47142 
M 987-47143 

~=rr====================:~===-~= -
F"c - _ -- - '--c98Z:,.,;:4-1' -J44:c c: ' 
F - - -- - -Bi7 ~47442 3 

r1t 
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LY-27 

LY-29 

LY-31 

LY-32 

LY-35 

LY-39 

1 M =male, F = female. 

16 July 

17 July 

18 July 

18 July 

18 July 

19 July 

F 
M 

F 

F 
M 

M 
F 

~1 
F 

F 
F 

987-47145 
987-47146 

. 987-47147 

987-47148 
987-47149 

987-47150 
987-47151 

987-47152 
987-47153 

987-47154 
877-47443 3 

2 The male nestling carrying band number 987-47128 \'Jas found stunned, 
but otherwise in good condition, on a road in the State df Hashington 
on 23 September 1980 (B. Anderson personal communication 24 September 
1980). 

3 Bands transferred to the USFWS by Mr. Leonard J. Peyton, Institute of 
Arctic Biology, University of Alaska, Fairbanks, Alaska 99701. 

,. 
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Appendix 7. An evaluation of Arctic Slope riv~r drainag~~: in northeastern Alaska with regard to 
potential and known peregrine: nes~ting habita:t found in them. 

' II 

River drainage 

Ivishak 

Echooka 

Kadleroshilik 

Shaviovik 

Kavik 

Canning 

Tamayariak 

Katakturuk 

Marsh Creek 

Carter Creek 

Habitat 
classification! 

2-3 

2-3 

1 

2-3 

2 

6-7 

2 

2-3 

2-3 

2 

II 
II 
II 
II 

1111' 

Numb'er of conf{~ed or 
report~d nesting ;!Jocat ions 

,! ', 
!,1 

l!ll 

i 

' '. 

1 reported2 
i: 

3 confirm&J3 
3 report~ 2 

'· I 

1 reporte~2 
, .. 

i 

i. 
t:t,; 

:I . 

Potential habitat 
(if present) 

Small portions of mid and upper 
Juniper Creek. 

Small portion of headwaters and 
near 610 m asl. 

r~idwaters between 69° 37 I and 
69° 29 1 N. Upper drainage, 
primarily between 69° 21 1 and 
69° 00' N below 762 m asl. Best 
locations are generally at tribu­
tary valley entrances. 

Upper drainage - primarily the 
west fork between 244 and 610 m. 
contour lines. 

Upper main drainage between 305 
and 610 m contour lines. 

Lower 4.8 - 6.4 km. 

> c-::::J . 

m 
N 
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Appendix 7 (continued) 

River drainage 

Sadlerochit 

Hulahula 

Okpi lak 

Jago 

Aichilik 

Egaksrak 

Ekaluakat 

S i ks i kpa 1 a k 

Kongakut 

Clarence 
(Alaskan portion) 

Habitat 
classificationl 

4-5 

2-3 

2 

2-3 

3-4 

3-4 

2-3 

1 

5-6 

2-3 

c::m ~ • 
~· 
\...l .• J..W c::J 

I . 
Number of confi.rmed or 

report~d nesting .locations 

1 confinned4 

1 reporteds 

2 reported6 

1 2 reported2 

I . 

c:J CJ1 L:'""'1 L. ... CCJ CJ~ 

Potential habitat 
(if present) 

Between 274 and 762 m contour 
lines, but centered in upper 
reaches and Sadlerochit Springs 
area. 

Kingak Hill vicinity or Kikiktat 
Mountain vicinity. 

VABM Bitty vicinity 
Marie t·1ountain vicinity 

Primarily between 69° 29' and 
69° 20' N. 

Primarily between 69° 35' and 
69° 25' N. 

Headwaters area. 

Primarily between 69° 34' and 
69° 00' N. 

Between 69° 29' N and U.S.-Canada 
border. 

r:::J 

0"1 w 
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Appendix 7 (continued) 

'I 

~,'[.,,,,J.l 
I 

', 

C":""J C"'"1 r:-J C':J c:J" L:.~.] -
1 Habitat was classified on a scale of 1-lq: 1 ~very pOOlj,,· 5-6= fair, 10 = excellent. Classifications· 

were made on the basis of the tota 1 drain age. '.Even thou:gh a drainage may have a few potentia 1 nesting 
locations, its overall rating may be quite low. ' ' 

: I I 
, I 

2 Peregrines were said to have nested at orifi! loca;tjon on t:ne Kavik River in 1947; at two locations on the 
Canning River dm•mstream of about 69° 18': 'N in 1963, and!'at one location downstream of about 69° 18' N 
in 1947; at one location on the Katakturuk River', in 1963: and 1966; at two locations, simultaneously, on 
the Aichilik River in 1966 and 1969; and '1at thr,ee locatii'.ons, simultaneously, on the Kongakut River in 
1966 (M. D. Mangus personal communication to C. M. White '1975, memorandum C. M. White toT. J. Cade and 
D. G. Roseneau 1 November 1975). · · 

3 Roseneau ( 197 4 )'. 
I 

4 Cade (1960) found a pair with 4 eggs at albout the 670 m ~:evel in a head\'later tributary on 4 June 1959. 
We have never been able to relocate that ;nest site. The

1 

'site was definitely well upstream of the 
Sadlerochit Springs area (Cade personal c:ommunication 19716). We suspect the area may include a series 
of escarpments between Snow and Gravel cr~eks. No raptors were observed there in 1972-1975 (Roseneau 
1974, Roseneau et al. 1976). I • • 

i 

i ' 5 A nesting pair was reported present in 1975 (~1. Mills personal communication 1975). 
I ' 6 T. J. Cade received a report of t\'10 nesting pairs from J , Drew in 1957 (Cade personal communication 

1976), I 

c:J.' 

01 
+=-



tJNITJ<;D, STATES 
TnmNT.<H' TilE INTEHIOH 
JL,ilLC·>GICAL SUH\'EY 

-·< 

'8 
30 

'9 
0 fEET (ZONE 3) . •~-•~ ' l _· -----------

j -

- ·~--.:::: •; I --;-{ I ~ I _ -/-------.--·----r--------:;:-
n ""' .. 1 c::::: , ;J71 _ _ _ ~'- _ _ ... --1 - - - ~- -~ 

-- ·- ;t-0 

'"t 

"I 

2~-..... - I . .s:: ,_ ~ g 
/ - .•· \ . ;:_ 

flO -I I CZI • 

.o: 
f 

.~ 
' 1 ·t67o 

"• ·.\ 
bQ;­
-· ~ 

'i~·i_! 6. 

+--
1 0 

-·------- -~~--- ---
_r--:.__-

•, 

' 
.rP 

,_ t 
-~_, 



'--lr:' 
n j", j . ;· . r..: /1 •• , 

)·~~~- 1.' .... ;' ·.' .:..:' '::_."( .. g} ~~.· 
, {,- 1·~·· f!./r. V 

. ; ' l . ;, nel ... [;J .. ,. 

' : ''.ij' t ~i!~'. 

1< tt·, r 2 

I 

r 
r 

Twelvemile 
Island 

~--- .... ___ _ 

\~1-, 
•I J --;~! r.e - __ : \ ~ell I . -:-~· --.. ·~."C. 

, • I ' 

. .r o~l'l " __ .:)._ 1 &"''' ) MY. -0l" ·r' ~~~-•-- _ · ,/. -l2 . . ·~~ --- 'j ... \ ::;t;;::;)\1 y '13~ . . lJ , o ·c~~ ..,.Q 

_,· _L. ! '"et 
---·------- -- -------

.. 
( ~· ~~~'.·~b 

'J 

w· 

.. 
;:. ' 
•::. I 

~. 

'* -. 

·~~ 1~2 /. 

\: 

'1 
I 

'~--~~··J13J -·, 

,,. 
:f 

~ 

l 
' / 

'\ , ·-r, 

'· .. I 

·•~'. I 

.:·:~1 

(,f~rk 

i 
"j , . 
' 



_j 

~I 

\ 

f1 
[_i .'~~ 

c? ·.~. 
]\,""· .. 

u· 

-~ 

Ptfk :·1"-'J'~ '~~'"\'J'"''I ----~~. t~l-~ l ,·;,. I;. ; . - -----~ . c-G;. _. -;u 7 1'. .. ~ ' •. ~ . :J>> >.;' ¢'<,, ~" j-~.;;i? -~· . ·.· / ::d ' . . . . r - --=~;.:; L -:c-Xv3 Kl 

......... ' '.~ 
#-

c •"/ 
IJ6 

c--
c 

Pt:._, 

Nativt! 

·, 

Clta• 
l 

-, 
... _.__- .... 

Fish 
Lake 

8 eem l-------- a . 
' Spr111g "'p,· Bend : Camp 

1 

c""'e.f 

~h.ll,u:•' 

----...~J ;t . ---~. 

Long 
Lake LakP 1 ... 

.... /. 

-. LANDING 3 2 Ml 

. 61 

d ... - Ill '4 b ~ .~ ~ ss· 

~ -- -· --- ·-- -· --· ··- ··-

SCALE I 2:10000 

jl) I'· .. , f 

q 
'lt, 
~ 7'58 

7\ 

,\. 

-::: 



t!NJ n~u :STATES 
DEPARTMENT OF THE INT&HIOR 

{JEOl.OGICAL SUUVEY 

2~!J> '·-. 

-- / .-......_, 

Uos. 

c 
u 

u C• frrrk 
- -~ ~: 

c. 

<=' 

. ,· 357:.-:!' 

. II 

r< 19 £ I')': 
- ----:1-
,·~/._ 
' ) -
-~? '.. .... 

JOO 

; 
--~-

... ... ... 
7:" 

• 0~- -

\(") ... ... ... 
~ 

~446 

,'! 

i.._. 

cr'' 
r'-~ -1-'!'-, 

-· 
~ 

'. • ·_-r:._ . I 
' -- ·n ... 

41~· 

c,.rr,f -+ 
( 

rf•'"' ror 



nj . , 
'!" 
' 

(~' .... ,(! ,,"· ~: 
i,... 1 ... • .. .-r'i· ~ 

• ... , ! 

I-, . .,. 

I .. 
! 

,, --;-- ·-t. --;-__ ~~- :-

! I &..J5• 

~ .. .,. 
~' .. ~ 

Q 

~ 

'U [;~\ 

"""'\ /7 .. 

r~;.>f 
( ~ ~..:.. ',"' : 

. 
I\(~ 

. l-
.1 

G· 
-·-J 

.,~,\r 

.. -----

"<>. 

'. 

i 
\_ 

I 

·1··. 
r: •' l 

t. r · 
. i •. 
~ .. 

_, ... 
..... -- ~- ..... ~ -, . , 

,..,._. .... 
' 

G 

.• ...-::.·,. 
;. . 

' ,-
(... 

. . 
,-" 

l ~-

, 1-' -f-.,..,.;.. j_ •-f> 
--'-~-- L Y~3:2 _____ -i 

) ~~I' ----

_./t,rP( 
.. _) 

. '-- -,....-, 

·. _.' ,-r / j 
, I ' 

. ·,, 

I ; 
c / < ( 

. ~ I 

h.J ~ 

,J / rj 't 
J ·' / r 

r__, ~ r~?Je 11 11 ~· 
,- ( 

~ !'-· . ' { . I 8 . -~. ( /-. 
/'I; / ·'

1
',-, I.~ ~ -1(' 

__.., : ; f!!!. -

--:\· !'~~:,.~~-
-'.-' .., ' ( 

.I/.'~-~~- ~:~r~_ ri r. 
/j f./ .r ~ . '::-!_~ 
/ f -: ( . ..-" ' 
~ ri' ',o"''" r:-/; 

r--'1! !:. t- '~~ . "n -~ . 
~- :: {·_,# -/~ -,cfF::._"-.,-J\ :; 
,- . . - ;- . '· 

. _j . ' j 

c·~·,-· - -y("JV'r_ ·JO· .• r I 



~· . ' I ' ,I 
~-

f . .,.,..j (.- 'I ,,, ~ 
I ( 1 1 I' tllf\ 

I (,.' , / '" .· IJ1orl•·.! •·' - ' ·,,' ( ! (,'~•-" , c; ( . 1 ,. y-::,1 '-,' 
' I } '/ f . c ~ I ~ r. . ;;; - ~ """.r-z...,_ 

• : .. /(; . . : , ' . ;'·,··J "'LY 5 Vv(l._ 
~~-~''LN' 11'. ·I''. • '"~ ;f· .. ',j,V - ".!:'(,.., 

• • -~~. =::Jt, I .... I •· - ---f•.J---;---1 ~--;--..- -- t-- ·- ~-·--~~--- ~ -t- ---- ------~,---- -:- -r-
B/Ol • 1 ~·'' , ~ : Koyuk~k.-;/' ... 1,,, J ~<(- ' 
J. J \' ,.~ -~1-· f' j Mountamt ·1· ! ,_ · <<'G ! 

I I \.,_) )' .,J-Ci ·, ·~c;, I " --· . 'P~ I 
, I '7: . -<> 

~--.J<~yukuk/fem _ (_ y....;, 6 
"\. _.,..-Pranks , 

1 

! 
landmgi)J'., -',= ·.-:: ___ ·-- \ :~ ," 

l . . -· . W,ashdovm r I <?, \. .• L-
••• ~"'" .. ·-· "1 - ~ 

'~ .... 
~"' \-
\ .,, 

Cabins· Megotsol 1~ 1 · ~~ l ·. 
~o' ~ ' LY <~/ ,_u I , Y- -' 
t-v-~·;s. rt:.-- -~ . -J_.i __ ~ ___ . --~;:~P- - , _______ _ 

l.... I "o , - I _ j ~ "i>0 c1r .":·Yistl~taw 

- -~---------:.. 

, ~.. ,· -~([, 

Nulato 
-Island-- ---

,;-

•.'/. ., 
t 

, '. ~&' . o~~ . _... e; :C' 
1. :.;: -~~-:-.,'& 
i .j; .... ,c,, ,_;.,1"-:. 

~·: . .,er . >·;. :" . -
. (J~ ' .. >"·' ·' " 

• .# .• -~~~>· l '• / 

I'' -· ,;. •. • · .- So-· 
_,;..-./' . _,.,.._ 

~- . ~ , .. _ ... -p~- - ~ 

~ :-·- . . .. ~ 
r1rnemll! -
IJ.amp .. 

.-;;\. 

' ~~ \ ' ·\"(-
~LY~..,_I, 
'l ~; t~~ 

i , t }· .1, 'J t n l r·- - . 
-L.Y...: I00i 

· ,t_ • 0 r· I · i..' . 

"t"~ "' . ·r ;· 
'• ~--~ 

'· 
. 1 {C 

#-1.1 

-:.., 
t\-., 

(I 

"I 

!. 

..... 
j 

/ 
l 

r-

:_ .. 
~ ..... : ... 

L Y :-: 77:: .~_ 
r · •. ____ "')., .• \,--

JI.,'' ' . '""\ \ .. ,_., ;\ /'<'< 

(- '­
' .... 
' .: 
I 

•) 

·" &' 

~ 
' c 

--·, '_ 

---(-

-·~ 

L;. __ (--

.. -" r c..:: t 

r: t:,~ .. ( 1:. • 1 i.. c 

( 1._.-_,!'-(,c<,[l 
(\_~: "r·,,·c1·• 

(.; ' l .. -.-'\.., < 

t-l \: ,''c' 

j ' 
Gone 

Pro~­
Pmnt 

it .r ~J 
Ui ~ 

~,, 

>-". 
• ;. ~ , ~ .. ..J_ .;V . o.\0 " .... ,., l .. vr_,. . • . ~or_ 

'"''" 

' ------~~PIIo.1 

~) 

~·i '.c~"[ r! 
· .. {f!i.).. \."')\'~1. v',,.. 

., ''""'''·{" ' ( ~ ~-t-~-- '.?J 

[• ~~Co -·-Y 
r; 

. - ~ t 

' v-,':_· , -~ 
/< . '.· f·v;_, 

·.r:V-/; ~· 
r-~) o;..rL-~ 
'-~ c 

.... ~·· 

~ 

7' 

·-t~f; 

./ 

. -r;.; 
~-: - r£' 

;; 
'"' 

·-, I_,. 

.· \,.' ( ) 
• ~ {,·-s -\.1! - o'-{ ·1' -) 

(: /[{!\ t~ . . c/ t t:.r' 
...,. l 

(' ~-. . 
<""' .) ·~--.r-· 
,_~-l '\. 
\ '-(, ,, / 

-f.] ~ 

Bl .· 'j 
. ; -( .. ,,.. 

' ··~o.- l. . :·~ ?'/f~ 
lq __ · . ,... . cL - , ., · .- r~ ~~~; . o,1ldetf - l ~, • . _·. j '! < b. . r 15'-;:-r·' ? -rf~-{ .' .. t. '/ ''" 

.- I'> ( • ' ( '\ ' ' ' . r I ·, . .,, '-1;-6 . ' . 1 ' ' r· ' - -.., 

'·· . -~ > ·~ ->-=--~---:-,-.- ·---- ~1-i~----·-·.-,-:-:· ·I·.,_--::.:::·_:·>~::. C ... ..-·; p I ~- . , -Cabm:; •- r 

-- ~ 

( 

\-: 

• ;' . • :J ~ • ' , • • / .. 
I (1 I 5o • • J '1 '!' • ,1" \ f , -•- '1 j, 

- !f (',} ~1 ••• • . ';\_ / ·.\:'{ '.,:·. 1 

'., r_, ' ' ' "' o , . ',. '· I I_ ' ·Q~ : ,~ ... ! Pike Trap · ~ -- · • . . • , __ . - · 
~ ~~ .- T 'Lakt ~,C ~ ~ . <-"(' (, __ _,_ .. •" ' . . ·.·.-- - . 

··' 

:-< -C.bio 

'' ' ... r · ~ • tf!. II · '/" · '· ·;;;· 

~ j ~~ . ·l· 
- 1.· .. 

F ' . ..1) ! -~-,. 'i ... ,, ... ''+=~~·· "1·~>.-N'. "'*" •,;;;,· · -~. ;·'\_2_._) · ---- -::.---r~:~:--------- -------1 L-=---.---~ -----.-: - -- · - ~~-- ,4:: 

C
-
; ..,.. .. .• 

.-f, 

-""" ~ r. 



L 

I 
rJ_!9,_;-;;A-
. ~, 

I .?+ I' _IOSl~W - '~Lqe:> 

~uopue.1 

\, )[-----:-

'I . 

.. :/ /' 
••11;/{, 

'":/ / 



·p·- r• / 'i--J'-1.\..:;. .. y f _ _...~. Q/',.·· \:..:'•11:' t -"'· L;' ')\.,. .'t"'--...,'17" , -.... ~,, ;,.:;._:. Y' d ' ,-
b 

f >'I --:- ~ 

' I 

I 

' ! 

; ! ·--:--.... , 
I 

( _I 
I 

. 
)' 

., 
" ~I!J 

~ 
.::1 ,;: 

. .f""Q t" I - -._ 
;· 1/_1-<,f• . · .. 

•. i ;I ···-- •. -,' IIQ,,>ltfed 

I ' . ..,; ( 
<. i .. ~-

,', ;':~~ ~-J ,~~-r ,:~ ~ 
~ ·• ' '"''--'. Pike Trap-.- · · 

~ }-:,g;., :::;:~r~;(~Y~ 
'··-~-r ·<---->/-· \,;;_',.., •(·,:~;;.· .... ·~G~.~:::· ·~".".< ~ ....__~ 

·:-,· 

•I • :::.1 ; -~ ~!1ri~t'~~ ?1 · 
' 'J'J3 •:J . 1 

e' ·:j~ t~f~ ',. 
.l' 

~".,). 

1~,).~0 -1 :;-_' :· 'I 

~I ~ )r : L y .:..12 :1' ·-: . .;-
_; . ~ 

·, 
\) 

·•. 
!\. \· 

~~-
I 

:J.,.·-'' /I 
' / ~ \ . ; - ') ~- -~ ~~ 'i -.) ;_..- ,\, 

( 
-- - ,. , - -:1 I 

., 

' ; ..;. ~ 
; '~ 

·. .... .... t . _, ........ 1\'\t 

~-.. - - .. ) '"\ 

.1 .., I - - • ~' > I J 

. . . ·- •. ~'·(. · FaU •amp ::. iL ·! . '(~\J ·r~ J' 
.'I 

.I ~1 )~ .. 
~ ~ 

\·' 'v , . / "" -.:._ _ -- Lake ·' . _ , . l lJ,i ,...LLi,.<;;:L.f-"""'~ 
- .;·,, ,-·- \ :_ __ --=----ff ,I' l )/' ·(It;~?> 

·,_ .. : :· ' ·.(: .' <o 1! / </! 'rJ . (-1 ' ., · ' " · ,, ,_" · · <tf' r · ·· ? w \ ' · ~-P'• '>v··,';;J:; '1!:;.' •. _...,, ' \I .,--. '\ T' . . ~ ''":><J,P';/jti,\ _(: \~ 
. "·" " ; . \ . te'" ,,.,,. ' " ·~-~- " 

- ( · :, ... n' o]f',',}~; -\ { . 'Vt"' : ·~ '. ~ j ~-. ,· ' ~ . ")) 
.t. ~:; -,.:··'t_...., -r·l·•. t-" 1 :( ;,(~) d. . ~ 

"v \'' !H " ··~ ·J ,;i: l ' :::.____ ' 

'.. 
.... 

·~ 
g 

fl 

e 
~ 

• 15 s 

r 
t 

17 5 I 

s<~·oo· 

,.9.00' 
. .: 

'"'<. 

I' .:' :~ 

~ 
-~· \ \ 

_J-~- t.;'' 
/I "' ..... / 

_, _L 
R. I W 

'( . I· 'l~s--,-. 9il, . ~<!;'' 
' ,_. :if ~-~~~i~? 

.. , ...... _ I (. 
I ' -, . 

'. "-~ ·~-··, ~ 

L;- -~-cr-:~ ·----:='~,~~_;- -, 
~ I 1.--~ . 
~?~ ~. _;.. ~'·~ >~( 

, /~~, f~}' ·~~-~E 
"z ··~ l, . - \ 11~ 
_)':-v .~ L-~t <' _.. ~ ... ~ /~ ~---- -~-:. ·: . . i)' '-' '\. .oo· -

~~ f 
~-t( 1 ~ Y-13 ~-~2-~ . ' l .,_,. . ,. r-r, 

\ . . - {~ \-682' 

; 

- }:;::~~·-

n ,_ 400 Ooo FEET I 
R IE 

/ 

. I 
,. I 

'--'-\' -.J ~ ) -~ 7 --
.c_ _ _,_ ____ r-~~- ·~ .. ; . . >-. ·-2~'(' r 

I --~ ' __/ _-._ . ~'/ 8 '---v ·- ::· '-) - -··. 1 -'(- "', / . ~ .. 
"' ) -' . I · "· .- ) < l -- · 

.. , I .. -. " I \ '; . 

·.·-.>)_:.~j -~· !(520 ,) ~)' ' ..__ ·. . ~ ' 
·. '"' ' ;665 ~ * : .r-- . \ 

I· _.- -~G~.\" ; -~ J J l- fm: - --

' .-.·==- '-~ ~ 
'. ·-. .,.--- .. < ~ 
'.., ;'_ ~ ~ ·:. 
------

! 

..... ..,._ 

30' R 2 E R. 3 E. Rdf 

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

JVIAPPED, EOITf:.D. AND PUBLISHED BY THE GE()lOCICAL SURVEY 

C
. JNTROl. BY NOS/NOAA AND IJSCF 

~JMPllfO IN I 'lr•6 I 1<1 ·M II S r;;_(Jt !)I ,1< AI 
'APSSIIR;f·l'" !'"·~ 

. ;l)RVIJ 1·1;3. •60 .• 1 fill '·, 



sol. 1 

·, 81 

.,, 
. I 

/ ,.-"' 
_,:,., 

_p_Y_IE!J~~ 

SoJ~IIns 

.. 
:1·'-. 
t~ ;J __ •• ;-' 

:! I i ,:-7.:' '-
t- . 

i('" ~~~ .. ~-
J'. au!w 
~swe!ll~ 

" 

. ' 

I/.' 

.-_; .. 

// .. 



L I 
.fhl .c:~:.~: JJ J 

]

I 

/JUtJI tJOU\I'.xJl 

H•••UIJ_:_~-~-------------· ---- ----·- ---- ------ I 
~~-------------------------------------~---------~----~~-~ 

... ~:;:-!:} 
>• . 

. ,. ...... , 
_,-,, D 

.... _. .• ,_ -----~ 

... - ··. 

- ')1tS 
'll~-.' 

)> - -. \ 
) 

.-./ / -· 

' 
\ 

.... .\ '\ 
. :.~ \;_ -<i~ \ 'c . 

. __ 4 ~-:.·-) 
_..... ~.(:~~:; 

:-o 



~ 

~: 
..,~·· -:;. 

'\.• 

p 

0 ' . 

c,.t'e.f ..... -

;., '"""' 

Cabin. 

. I ~;~f; ': 
~Cabi~ ' : :.J' 

1\J .:- -~~· ·• rO 
..,'-;. 

),.. 

-:::::- .,_ 
"" 

'. 

·'1:t~)''~ ._ ----.~ 

'·' .'•. 

·~ .... ·:·::-
. ~··· ~- ~._- :·: ~-;. 

Cref.k 

?oo 

•, 
', c 

.+ 

.-:··#,::_.._;-: . 

', 

._· j-..1 -~~~~· ..;;~-~ 
< f ''\ ;(i' ,.:: 
I' I (~ !:; 

· ..... _.::'~:/;_~:~:i~ ~ 

' ~- I: A-,. . ~. ·~t'_·:.,_ 
/.•'-/0_J'd' /•o./~_y~o(, ,. "'. ; ,>"">.>~" 
•.-.:\~;.; -;.-· ,' -~ -'j'f ( 

... >....,;_:;~··;:' ~·-; 
\~ ·~ fi 

~- -;,_,~ 
\) 

'\<}< 0; ~~n\ / ('"' 
r_:: :· ~·r-=::.,, 

~: .;( \ 
.-,'6! .·~ '· 

··~ ._ 

.... \', 
;,._.--. 

~ 

-~·L /--:::'?' 
L. '}- ( · .. ·• 

': _i'],, 

:;~~- .-. fi; 
:: :; :~c~(-1_ .. > g' _- ___ . 

- ~ .;.:. -~' 

- j .. .' - .::./-. .. :\ r/' 
~ ..,;. __,. .olo. ~--_._,__/ ··-

- -- ------- .... _ ~ ·•- . ta· 
Bon-nst -

.._....,.-__ .-· •.. 

-~ 
.~ ', ( 

\~} ,..:----
· .... r:. 

'40~1i 

~..; 

·'/ 
. _).' c ?15~. < 

'I ~···-

·-.r 
:: _. ... :._ 

t· 

.. 
->~.Y;! -
s: . ,,.. X . '~ifi:,qjl(_,, 

\ ""·-·"' '', -···'\t-:f,_tn. ·)~~ ..... :<i.tg 

3i'2. 

1!:1& 
. u_ --~ .' . .- --~ 

' ' 

/:.·-:. 1V'. I 

_ .. 
, __ ,..,.r·:...r-­

•_.1-

,_. cl· 

.·?_.-.... -.) 
J tr (!. .~- . 

.. ~" . \' 

. ,.t ' 
~~ft.\~" -

·284 

;;;; ;--,...' 
' ',' 

:l, 

;,:,;·, 

· .. -db~ 
. .. ... ... ~ 

·-~~~-=-~­
.' ! 

--t.,.Y_-:-_2 

• ~5' 

LY-22 

LY-23 

-25 

""· 1~~ __ -. 

-r~'t:l~ -· 

.. .:.· 
.:~_:: 

8-· 

{ 

\'· 
65· 

··:~ 
~i 

·~3 

.. ~ ·-
.:.:·;" 

LY 28. 
... -_.·. .... 

~ 

c: 



.;.:.· 

,· 
:~-"' .. -
~:·· 

.. · -r· 
I·' . .. : ' 

t.-9~-.;\ t 

J •• ~- . : '. r....;-;..) 
_,___ . 0 ·ifj1~\·:.~: - : ~. '~--~j\~~~~~~ \ .. ,,,'_i); -,~: i\:•· 

' ' ' ·- 4 S.-· y·< ' ' . " +: . ,. 
' !_ ·-·"r·~~:: C ,~ .>·--5~~ ... ~- ·-+ "· 

f 
~ I 

~ ... \ . . .. :··· .. 

\·;::>~~-

. ·_#(·· ;·/~ 
. ··-

·<~_./' '• c 
. r · · . \ Turtle ':: ... : .. ·: 

';"' , ' • · .... :· _, ·'·'-.:Island . ·-:·:-~·:.. ..... ~ •. ~ 
·-~- --~' :..;;.:n;..r~···.. t~7. . -: <:"U. V\.; . ·,. ·I -c. -' . . ·:::~\;l~;;f 

• 70 

\ 
..... '· 

72. 

··-. 

·, 
··:.· ... _; -.. 

I I 
: ~--~--··-------· 

.... 

. '~>.:::~-~-.,.;. "cc c .·~ 
,... .. :: ';:- ".: ..... ,-;i·· • .. (·· 

·~::;.... 

~ •'} 

:~ ·- .. LYt28 o-': ·''::.1.;·· 

_,• -~ 

~:' 
•.:....\ 

·,·J'If 
'c.··/ 

~J \ ·: 
..,"" (· 

v---~:-' 

: . 
.,.._:. 

. o"'e).e 
. ~"'-

- ..... "l'"j~ 

f..' 

'•, .-_ . .. ~,~. ;.\~' \ \~:~>:, .. ··:L \·:, 
; i?: .. o- \ ~ .......... '· ·:·. 

.. 'i !' . i ·~- :,, ,· . 
. • ·60 "\ 

-:•:. , · . .:,: 
--~-

·.:60·1 .:.~. .. .. ·-\.: .. ,·· 

·-~~:'>~)" ·::<::t~ab~n--·< . ~-· :~·:·.~.:.:l~ii~· 
·-··---~-~~:-<:.~ .,. -~-~--~~~~.. . :~--~~~~~ /•··#··· 

·.-. Horseslioe, ·:. ·J,.·
1
• 

:~~ ~'- -.- 7 ·:\;),,~~-:~:\· ::)_;;:~r~.;~~-;" \~=~,~~-<:_:~~ ~ ,;;\':\·~. 
i . .. , ' ·\. i!/8 •· . ..r. ·. .1."'·:.,;;::. .• • ... .. - "'. . . . .. lfo.x 

-- " J" · "~ ~-.. 3. .• : • ·\ ~c , ·:::~~::.:-.. .--:~f ~""~-::::-.'%~-~ ... ., ·, ' . . · .. --·-~ ; 

,. 

( 
. '- -~- ....:::::: ... 

·.~ \ ~-~t-;;~_.;; 

:·~.: 

. .. -

l[ / :·;~~;-~ .. ..-·;:, 
-··· 

; ·._ ~ 1• : .i~. ·· ~ , \' ·· .. G~os:::;t~C:;:.r.::.ee~k~-;;;···~~'---~,.._,_~::-~r-

:g~ -~,...._-_-_-c: ____ .__-'--_-_:-_-_-----~--.. _.,..· .-~--F~:-:c~~ , -~~~· : ~ ~~ .'~!~'~p~~i:- '.;~~~,~~ 
' - - .• 0520 . ,I f, r: 

. .;··:.·. 
.. ~v: 

'· -~ 
-. ..... 

'<:. 

8. . 

G,~;( 

·' 
-~-

fD·· 
~ 

. -
. f...,-

20• 

· _( ~, .. , :_'_ '•' Horse ..._, 
). ,.:; ! . .:;~\ • ~ Island ·' 
~ ' ----

~· ...... # -

··-·, 

' 

l 
I 

~J-· 

I< ,.. (0'~~ 
v~JINr£ ·. . '\l,,,, -~" 

'---r---Lv-.:J;"d····~ 
I I . .,:) 

J 
f 

.---! 

--· .. 

g -. ~ . :._ \\ ·. l ' 
- _,-=-- . ·' . . Cl.a.- -------
. ~ . - . =-' 

?0 2r. '·'It'-' 

"' ~ 

r. 
/ 

61· 

m-------------

c: 
:.: 
c: : 

-.: 

....... 

L(:c:A T1' -~, ~· ;; •r. 

...,. 

.,. 

';, 

::-

::: 

-~ .... ~ . 

f.l,t·.:~·-· 

<: 
) 

'.,:.· 



c RUSSIAN MISSION 

~-;-;r··­. __ '· ·___:L_--:::_,.-...,_T

1
-:-::.

0
:Pa-:;.,7>7<; /~·-_z';;. ~..,... ,. 

- -- • • -' • - fO vc) ~"- 0 ,_._'_ . .-_.·. o. - • . . •"' ' . • .• : . <P ' •- ., I',!, •' r ·.':"-·•· 
1 &' ~· "'\ '~ .n • ~-1-\ .j. _\). S .. •.... . ,j·\ '·:. >: • S).' 

9.- ,'t~ _;~~ _ L -· -~ -.--u t, ~- , ___ ;..-- - - :..o[::r'.... .:..--c..'f '- . -~(. () - ~oO~= p' ~ I m ~ 0 I 'Q. . . . Po. p ... iul. _..;/ ~~ G~e .-,\ 
'"'if! " ~)/_., - . /" GOO ~ ~ fbO •• ·\-----. • Ill~---/ - S'l). v'-

.10' R C,j ;, H. 

C_: ?~ 
- \'\ 

~'.._. 

.-----

/. . ,, _) 

___Jj_-,.---; ~------ -----.. 
I 

- I •• , (.. 
': 

'.,J 

\C .. -- ,, -~ c • ' ...• ,... ~--· •"'' "h~CQ r !!i~~~=-:::~c-~·6:_. -~- I ~a ,.,_..,.,-:-:::-:o--------:.::"--~~ ~ l ' _lYi:32J ___ -
:ease I --' .. --~ .... ..;;.·--·' 

-; 

__ .-· \ 

\ 
\ .-..... 
'-.-· 

I 
~~' 

..... -~,_ _. > 

---·· 
· .......... __ __ 

\ -­,_. '· 
·-... 

LY-36 

,:--_--

LY-351. ! l 
I . 

I 
I 
I 

' . I 
c I 

I 
I 
I 
I 

' ' ' 
' fdJ if,. 

:~· 
-. --, 

,. 
\ ·-· '"-' 

-r:-::::J 
-~' 

5':15': ... ·------------.1--· ' 

'j·\ ·, . ·., ._:<X .:r..,--
( ,--

D~-\-
~( '·, . I 

/I : c 

-:._:::.:::;. 

(~. . . _,-

- c-;:--\::./: 
,·-~2.-f(- ·-.-)_ 

r:~ .,_ 
' 

I 
I 
r 

I 

CB -:~ k- c; 
}·_._~:---I, 

i ....... ~.:; 

..1 

/ -· f-
/ C.!. 

1
\ 

,-,I 
' / 

\ .._1 r 
. <· .'·- ' ·-· ) ( .' , / ·.·. I 

rn -
-- . ~~ f ( :_j '-,J • C:,_)'--' :_.-P·--w'· ') n '· \ / .. . -.. Sheli~; ~ ·• { 

~ ' '" ~ C,J' ' \ '-'-; C b. • I ik 'I -~ '- '• '--., C., -...5 . I \ -,,:, a on 1 

; '·· \~--.:..-!.-: -~~ C::> :.. 'C- S~C-~-.J.-~ C! ··7> i _;9 \l j/- -~~---: ;~ ! L. !/ 
·- "' ) · · ···' .. . .. ' .\ < ~) U L~ · ,-, C.J r· [ --- ~- ..., 1 ,_--' "-1 

- Lo'..;r -------- ·sh-Jt- -·-\· · · c.-'-' t_..- .- ' ' " - ·,, ... _. 1 ','-' q;-1 
, • , e ~ · ~ ~ \,._J r "'-' ,. · -~-... 1 · Or :tJ ~:;\~t"SJJ~i-;,i--~¥1!-":~c~; ~~---=-=----~~1- -~--_J1 --tt1 ~>~~ ~ ,.S)\_--~~7(.~~--~-~:1--%-

.. l :'; .... . \'- • \ C: r ~\"6 • I -· • • ._ 1 · ( ........ 1 • ";, ( ( \ ,.J 11 -., -.:_~ ,, c/ 1 '--T- · I 

. __ , / ', , .:_n \_.f>i ... , .... -L· ~ - /\) ''"r , 

] 
:__,_J ~', Kulik Lake ) r ·- :-:>C? c:7, ~(: ·~~ ,/ 0 / 

1
' -......., "P,..,., l " \. J ''\ <.J "'-> --- ,..""' V r? 11.~-

L- \ ~ .. \ -- -- -~·~ /r ·.-:~ ~\,~w-.; / ·-· 

~ 
(_ ) ··---'0-.J(_'l_ •. . \-----::...:.--\ .. - . ;' -, /: -~)-. ' Q -. -~ ~~--"-:.~,,;;-:-:;...;;,·; i?:O ~- \ ~ 

01 
_ ·-·. \,__ < \ > ', (' '· . ..._ -v' ';· I ( , c· I c..) d.::c_ I \ ~-1. ·:.-. '< .) -- .: .. -- .. ', • l / '-' (" (. 1 Cj_D ( .I ~:J _c-

,$) 'i• f"'.., \ / --.......', I - -.._...-_ -- ,~_; L',•r_\ ,·.(---... 

,- t:....::>r_ . ._ ~--~-~- ... r~.- __ : ~' "'-' (. ! ,I./ ~~ 0. -~\ c:.;·.'-) __ .. ~----
2 ' •, ' ( ·-" --;-., I " . . I I ...., -- \ ,-. ·'. I . s::;;_. ' ' ' . 'I '-' .·· : ( . " ' " -..., ~ - 1 
~-- -~ ~ ._, ... · .... /. , ..._:1 1 '·-. .' ,,;- Kukaklik L· \._ 1• .v -.-- 1 

~Fh·,-(!C ~' ;;] ._·:- : :~ -~ '-, .. -;; ,...__.-' ~~' / __ j Lake \ . '. \ / 

U :~ <(:~ _..·y', c: , ::: u_ ',,, ';..Y . / Ar/;'mnot Lq~ke ~":::-, ~-<::. \ c_ I Q, ... • . \ •.• .J '( I 

~ -~( • ' "- . "' ' ( I ., '> ,•' ) \ I 
J ' '"-~ \ · ... (ru '~ .. __.. ' ' 

, :-, v-~- - ( Q; I _r, I \ ' 
__ , .·. ' '· (•~ .-.·c· .. \ c·' ( J l. \ /' 

' ' ' ' \' ) ('~l<'-~---{ ~ '' (l (/[> I 
/ "/ :_n 

) \-\ c:.~r ·~. 
• --~:__-_r--- 'I ,---, ';v-.. .... , 

,_/ ,I 

\ 

--<(: 

........... ,., . 
~- ·.~ 

C· 

I, ~ I \ 
I . 

\, ~ 
', ... ,_ 

·\...--

•-.. '. Q,flj\ 

v"'.!'' 
/~ 

-----·' ...... 

·.I .. ., 
/(\, 

/ \ 
I • 
I 
I 
1 

0 

0 

. ' ~ 
I 500 
I 
I C> 

I 

00 

" 

8 ,, 

00 
'? 

0 C] ~ 
/------~-lknapunut 0 

( ~---· 

I _, 

II 

' 

I 
I 

0 

. -/ 

~ 
.. ~ 

' : l ,.,.-. . . . /; ~~ ' '· I·' \ I:; .r .--'-_· . ..-· ~- ', 

( _, - ~ ' 
... : .. .. ·.. . I -, \ ·, c-<0~~:' Shei!CI 

Li

e ... ' - • • .•" •_u.,,.• '"7. . ' ' • .. . ---t"'"'' 

• .... - .... , ,t ':F~!_{alskag _.,.-
___ , 

[ 

'--:- I / r .. -~~-..... -... 
I I 
I I 

\ , \ t~ I +. 

I I' 

Lower ~alska_{: •/ 
I 

I I ;;1,_; 

· .... --
\. j 

+~ 
'"".:: ii 

!-~- -
...... 

I '· I I .• 

/ 

-( I 

I. 
I 
\' 

-I 
/ 

/ 

/ ... -----

l_l __ _ 
i 
I 



I ~ITt•,J) :0..1:\IJ•,:-. 

J)Jt;PAHT!\IE='T 01•' TilE I='TEHIOH 
·'I] '.·~-~~, W·:ot.ocaCAL SFHVEY 
t~ ' ---'i • -·. - . 

R. 69 W 350000m.[. f1 liP. ··N 

r,..oo-' r"-...., 
/ ..... ,'- .... -- "./'--

_.' /'\ \.. / ........ 

·' . 

r-
1 

.-,_-

/ 

li L--; f'.l. 

.. /;Q 
~ _ .:-40o=-
..... -:-
~ ..... 

P.f 

00 

" 

.r 

LY 
LY::.:43 

4~~ounda6d.at-\---4..~ \" "tY~-zt.· 

__ , 

30' ~:_ 

- 16 \ 

-44.1 

\ 
\ 

\ 

,··~-

·_-:-:) 
\. 
' I, 

:-

\ 

' \ 
' ' ' ' ' ' 

i· 

\ 

' 

',,, 
' \ 

' \ 
\ 

> 

0• 

,, 

+ 

;, 

I 

Kako 
TAir Field 

' 

\. 

/ 

/ 

' ' 

1. 

\,. 

---

LY- 3~~=T~~ 

Russianfd~iii":tj;;_~:;: - ~L 'l' ~ 3c~- I 
l'-~· -

I 

·.-.:~- \ 
.·:· \ 

.;.· ' ....... 

I 
I 

I 
I _, -

I 
. I 

' ' . I 

I 
I 
I 
I 
I 
I 
I 

I 
I 

' \ 
I 

... , 
I 
I 
I 
I 
I 
I 

I 

i 
I 

c 

\c 

../ ,_-

' ~---

\.._":I 
(" '<: --.. (. ( t : 

I 
' : ~ 

() 

"' <:: 
-<:c 
,"' 

r 



:·;•·,v • . ~II'N 
!.' ' ~!,j n 163,; • P 7t: W f,OQOOO Ff[T (ZONE~- ____ pO '_! '_!:~----- -_--··- ·--·-,---. ------·- ·--~~ ·-

• .¥ • -- • , -· •• -------- --::-~ ~"" -- .. , r· " -.:n t. ' - .... , . - r .· "L.·. --. . -~ "''~- .,, , -- ..... , 
. ~-- • :f· ,·\. .. .-;- l -,= {f -~,f!.,/ / (- . ·• ·, ~· . __ J WINTER • -::, ~ ,,.! .. r· ' r ··r •. ' ·' . \ ;;,--.---·----- .::::) 

i.,c.,, .. j ] , · \ , _.::. .::t ~fl ~~ .-- / ,;, --- J I · , ; ,_.. --:-- ( q, 
· ' ,J · ·· . • ' , '(..~ -'"~> ft.-" ~ wrt-1~ ....... · / .• I r . , · - .. ',, .-~ 0 .-· . · ' . .:-'tv- 1Lv,J

1i; ,.'1-\) <~-- ---"/. 1 • - :· Poltes ', '\ 
/'':- ," ,• o 1'-:;_. • 'fV ~~('I - ~ ~ •. 'I i.' ·• - '· _.) ' k h k ~~(··, ,, ·-i:-,/ . .-,\.0) -f>/_.~ ·. I' J'-/ .~---------- -.T,~ sa 

.. l "( . '. I ' / • .f-7/ ,..-/·,:~. ,.. ·- ': , <•. / -·--- - .. -l 'The-oO . 
·., . ';:;. ~ ··.J·r\"ff:::=--3' ... ---., -·~~ I I i: , .. ...--. , - >, '- , • .... LY~l2 -m:vn~---. -. -

·tftt~-d-':!; )<~;.< L~.,S:~ -~ :.<J) ~~~'\\' ', ' ; , ,---; / , ,\ "-~ -':~--~~j./~, ': c". \\'\,~~ :'c_C 
--"*''·gioUQh -.y % :',t)__ .. ". __ \~-~:-: -_-~--,"";; .. --·-f-~< .,-WINtER \. ~'--L--~~!!--~> _,. ) I' .... _;Y.~- ( - ~q \. -;t ',1'__,- •' 

; . !i'':.' • -' -, -~ ., . · { '- ' , .. ·' .-?.-:•:;:.- I .-. -----;:-- ---"""'· •. I :'. • 1 ,1J .. ,...._, -· . }: \ '\ . I .,;~, ... - ~ •·" - LY 53 -.. .._.,- :·,_.,. ' 'b ·· • ,-\, ·Cabons_ .. ,. '· . . ,_.. _ . -----..:... ___ ~ ,, 
1 ·"·•· "-' · ·a - .,.,... · ·•.. , '-, ~- I ' ·: - • • - / ' ' - " • ' •. h• t{]"· .Hills_....,.._ .0..: 1/~ .. ~~.-,---~ "'.··.!·-,-;;;:;>' / 't'j -!. .. ''- - •\ \ · .. '-. -._, . ·/ ,.- .. , ) c__-:;..-.·-.c-,. ~ ' ' \r•'' ~ :·:; ... --.:.<~z;f Yf.:· ~--.. . ..:...-;:;;....--"t_.,.:s.;~ -...>.,~ --- q/'( (:'' '~ ___.. ~ ..... ___ :.' · .... _)(< ~ · i ...- ..l---'-" .,_,_ ... L~ MarsM.n· 

. 1,1~,l~Jl~iY:' 1f <:~~~---:~, """': ~ bogtoe>t'-i\1, \ , ___ ,·,' _ -·· lrk'o_J:r -· ---- ,.. :·-''~·: <fortuna~rlge 
.:.(i~~~t;ilf· ~ ~~~~Cb:..~';..~:____.r;; .:..:."f~ ... :.>/i-' ·,,. ~~ 1..- - \ \ . . . ~- . - '...,_.. 0~ •\ \:- \<\. 

["j 't.l <a · ...---- \ r:· ·· i ~~ •I '\).()- t" llnd••sA;,. 

IJ _- .• ~ >~: . '' '-'-~- . ' . c.,,.~ ····· ='-:· . "' ·~ ~· -~ ;_. ·. ~ ~-:.r 
r <.: .• , ( C' ·.··.·" • -.(.,. ·" ·- . . ... <o L_.· Cl, ~·---:- '- . .. --: ·\ . -~' '< ,· . . .. . ., ~ _.;.--- \ .... . ' -

,·. -l~ :--..., 'r---- ~--. -· ...... ( .. - . --- - .-.,.:-~=:~--- - .. -- . : ·, ·.. y;j'). "' 
, .. ,.~ , _ ·, . ! 1 . _ •·•.. ~ v~. \ ) _' • • / ' · · -, · · \ '{ - ~ ·. ';;, 

f-;_ --...';- I~ '<-• 
1

· ~.c··'\S\ ~ j' ~- "-- .,,...)'. -.,-r· {. - ~ :. J £ .. ---. ·\ ) \• --:- ~ 
n ·" 
6'. ·;-"\''-• 

-. .. ·. '0-

n 
IJ 

. ,:.~ 

~ -
~ 

• •'j ·'S:c''(j '\) ~,.:> ~. ·.) - ...... \_-.:,\. I·\.-<_ ·.~ () .. .-.-. • . . -~1 ,J\, 

.'f. ~t:·;~~:~~TJrf~if7~~-.'··~·,;\<;c·<~~~,, . 
_(_-.. 

'~~c> -~q; 
'-: 1.% ;~;"}~c 

0 ~ 
. c\.J.~:. -"'... • .. ,_ . /.,..,_. 

. . ~.:~s/ -, .... ,-_· ~ ____ · __ :;a-
·-· . --.-----------· · ... I"-- -.~- -:-::'~; ~,~- ~~ --------

· · , -· :. 1 , -~ .oa 
Oi, '( '+. 

.:' - -, . . ___ ;: ' :~:}\!;-(, '~ :~ 'v .... \ ~- •··. ,_ -/~ 
R--·-+.·~·--~·~ a /;.>w 

.'.'' 

_, ...... ) 

.)} \" 

1. ~0. 

..----
-~ 

~ ;..~ 

': 

The 

;~ .-'-.c: ·'I ·-.' ~ ~· . '• 1 0 1·~> dY '.;'---.!::_: d (\ ' ( ( -1 f (_ ·J•' J - . -~·, >---J: .,;-- .;:~- : / -~ ' -,~ · } .-~t-'-r• .. : · ·' !~ · ---;.~\f:. · . :.-~ .. /') · · · -. ~ .;:...-- · '· - ~..... . 
--·:--..: "-=- , ... \·.-. ·-' __ .·· 'J c __ ., · •: \.:t -.X: 1- ·t,s; .~-t. .·s l '>1 .. c··;- ,. .. r\ --~ l.r 

~-:t> ~- -• ; • ~ .· ... · \ =-' ~~~ ~.~ <{2~·~ ~~ [fj1t .. :,; ~ ~ }L~_~lL··~,"· .. ~ :~ ~·-2-------~ 
-~ -.. " • •.'- .'·. . •. r.-;-_, ·, b-",;J· --~::s.r '•"rc ··\)o.'· ·,':'.,',_)~, .·.•;. (,-.,.-:~~L\ ·~ • _,_ _J ~I 

" • ·. --. · · ~' '· · . ·j ·_.: •.: l:o, '• ~- · :~ . .,. ~~-'r(. J.... "'<-: ~-_,: ::, '0;.;- ~.,:-:,~ :~J,-:,·.~;;_ ~~· :._:r;" "& (" ·- _. " 
1 • -• -r: .-. '• ;• ·"· .. --: ~,,.,, c~_J,."r1, J '' ~~---~·"~ .. ,•·.:.: '.-,·:;·1~ ~ ~ --v' 

~
---. >~-

.. _ 

_-,;.:r 

_ <:r --~ : ;t-·- ···--~"·:~,- ·:~~: . :.· <. ·;:-:- • ':,•t >-- :;:_.-_\.:Lc:.:_:/' ;'~'----~~~~~ . .--·- -.~).- ~. <-·- · 0 :\. . .. :·---·-··:!· ' .· __ -..., ·'·! o f:r'vf . .l--, •:,,._. 'l ! ... ·.·-• -c~ '7 r,--~, I '/ • 1.-

-P,.... 
_.r..._ 

t]:~;: \;ri~:rt~:i::·:~<_:._: ~· . ·::~!};f}~ftf ·:<i:;it~~~t.~ ~:. :· j~: ·. ~ :· ~· I. . 

,· 

[L'·£:.~?;· :.r.·~~;:.;:~~\-·-::~~, ;< ~ ., 
..p '" 

=.J ~~~~\.'t;.rr f'-{r( t-2 · ~,; ·---...' ..-;-. ,_-··-·h. 

~- ·, ' ··, ~-~ --rl:. · · ~1.1 ri'Y{ , ' ~- t '; - ' .. £:. 
.t"l-~.. ......... ~ .. 1"~ ~ • .. ~ ., " ~, 

··:·,.v~· .. ~n ... ~·"---, ':-~ ... ~· ~. _·,:; 
O·c:. ~.::;· -~ :· ~ \" '\. ---':.::' .1 • J • 

, ~ (' e~ ... J -;..; j ·,.)_--.' ~ I .. ~ 
~ '~_. • f "' - I _" t.., t \ }j '<.1 ' 1 

-.~.'!:--;. ~-~g;~~~~-:;. -~ 'C-: i .) - : ~~·c :~/ '~~\ ,. 

• .. r;~; ·~nb U') - !' ~~-~~\ .~ ::·'.f: ~~ 
.. _ r r~ , .r "" <:£ C ''( -;: ' 1-i' ' -

,''-'; . ._ .... 
~- r· :' • 

~· b~. : 
! - ! l.. 

. , 
' -- .. 

t~·: 
: .... "' ' ~-: 

-.··:!'· 

""· -~- -~~ .'"::. ~ "' 

·'"' .. ~ 
,.· J 

•' ~ .. _ . ;. :::.., 

. \ .· ·l·;. f. .. -."- . ':' -~ 

_,,( -\";:;.,.:;1-::' ·;> ~·~" 
-.·~' j l. r' ,·. . 

./ 
v'!·,-\vc.~· ,-.-::;,.·: '\~ 

; ·'- ,c'_ ·.· - .. ..) \._ ~~- .. }1 
'\.·;,,cO: -~- .~_ 
-~ ~ . 

(· -~ 

._,-

: .. . "--·r: ··~ ' r-:~·-,. ~~ .. _/· ',, ........... /(·: ·t- ~i~ \. J. , ... J. ,, ,_ 
' '. r-.... • • S · -.r" ' ~~ i 

... : <· < ... r~:>\ . , 

(' 

-\ < • 
. \( 

-~2,,_)"' ' ~ . -~ 
:-·-r;, _, ~~' ,.,' 

!""' 
' ' 1. 

~' 

..... ... 
c:loc 

1' 

\.1 

t _. ( 

... 
/. 
)· 

-·. ,,. . 

/ / 

G
. l' ~ "t.t; , •. ,_ ..... - -,? ,..-', .. ~ , ... ' 

~·' •• ';·~~.· ~: .. r~ -~: '.~-: ~~:~ • c:·~~·. ·., ..-. 
\ · -y-. I•P· -- r , !··· I. . ~ , 

J '· " .. '• 

.l. '-( ( .. -.. . -~ 
._... 

."'=.- ~ 

~--

U ni· . ~~~.· 

-

,._<.: .. ". ;·. c: . 

f! .8 :;-: u ~-; 

~ , '- ::}:~< '-~ 
._,... ; -~ 

,_ ... 
~ I. 

~ I_.~ I! i 
---<;~·~:-.:.:., ~) ~ 

•r ~ --; 

....... ·: 'A 1_. :_;: 

,_ 
:' ..... _ .. ]. 

30 

;; __ ~- ..... 

· ... I 

. ";-~ . 
..:-. 

.. 
~ :;;~ 

:.· 
.-. ;--. 

'"" 
··. 

I. 

. f" r;~·e>, ' ; .. 1. _· ; .·. cq,r.c > 
u--· I ~-_::_~ . . I --- .. 

·~· 

• r' ~ -+ --""'. 
'SO ·:::J~ ··::: .... _ 

t<..., 
~ ... / 

""I ~J 
_--~i.- ;;; 

.-'- . .. ·· .. :··, 
f. ·l_<.,;"\. • ..:..:__. . ~·. 

q;
~ .. <.: .. :~_- '\ ~~ r 

•. :>'";. •. •, t~.. ' ' ; . f· -

___ ·_ -~~~c-'._· __ -~·~ i·~· ' 

..·,. • ... 'c: ... ~,- : .... • 

./ 
'<t-

------~ 
:\ 

,.,., 

c 
~ ... 



~~~~-~~~ r 
~~2P_L~J~~:JE~{ t~~c;' 

R 25 E 146° R. 26 E R 27 E. 30 R 28 E 

- ~- -· ~--- - - -- - - ---- --·- - - --- -- -- . - - --- -- --- - --~ ··- --- ---- -- --

JRVEY SCALE 1:250000 

~ 

AP'" ··c, 1'1'>6 '" fl '• 



·c··.··.··-;'"·.d ~' } 
_·. '_,: 

- .. 

[·~ 
u}' 

. ~">: ...... ·· 
' ''<> 

<:· 

, .. 

~"'i .'\· 

'? 
). 

'. Afl"-' 
~.ill::. '·1·'1 

------·-- ---;-.:--+- ' 
_(. r· \ ·.. ,.3-;,·----------- ------

r·'( ~ , 
\.I •1 ( '·: 

~/ .. \. '-.) ·~:; :. 

.,. 
' 

-.··( :~~ 
I 

(") 

~ 

\~ 

-.. -
,j; 

/ ·i 

'86~ 

. 
00 

_:4~~~ 

c . 655' 

\

7!.. 

4. 
.... -. 

t: 

\~" 

·&i'i' 

l .. ~ ....... ": 

8?2'". 

'· 

-.. ': 

o-_ ••• ,_ 
( 

/ I'~ ,l i 
. 1'- / .• 

') /,-/ ' 

::.;; / i 
L· .j-'/~ 

r~ 

-. 
.. ,~. 

\"· i 
" \: ...... . , .,. 

1~,. , .. 

_j-~=1 

/ 
'I 

'·. l 
·,~25 ·.r. 

~~,_0-· 
,._~. 

'870 

., . Cl_ ·. _'890 
.· ' .. ::.-:_ ... .,.... '·....._ 

\
. ' ·-.,. >""--."--;-. ·, ~.. . -....: 

. ·~~~-~~. I c-

~- ~-.: 

1~-:-~ .. ~--'.-·--- ~ 

·.:;;:i~.;}\~ 
/ ').-:'···. ,'«.'. ~ ~-

. . I 

~- ' 

··-..,. 

CAN- I 3.----~-· ~-
y~~"''&"•k 

,.-

'6?3 

'84!-' 

_) 

VABM. 
·~<f.IL).Tam 

,;~aO 

VAHt·1 t.. ~-1.lla · 
)9/· 

'212 

.oo 

-1-------------.. -----

·-g.~ 

" <t 
~ · ..... 

'l;-

·'·'· 
' 

'l 



i 1\!: 

~'. 
-~ 

1( "1'\ f 

'•. ,__ 

'1.1i'. 

it 
0.:??1r. 

~-c:' 
, .. 

·~.8~ 

i,, 
~ .· ,. 

•7;>6 

'6?0 

'<: 
~ 
:::. ..... 
Q:: 

4: 

'f('J 

""''"' 

,__ 

i 1/ 

l· " ~ ! 
.:; 

--...... 

.; .. ..:,: / 

~ ,. 

1 
\ 

' 

/ 

Okpifnk 

r:::::_ ~ ~ i.. 
\"S,_;. 11: 

3C 

) I=' " 't 
_/_~ r. ,~~ ~ 
·~ \. t 

I .(,<·.'Ar--·;:--·· · ... ' I· . 
rv-' .;___~ ..__ ~\ \ j~. 

V ~ . ·-. r · .. ~-\ r" .. r ·,~ r."" ~ 

· ~ rt_ ~· , .' 11 ~r·;;::~~ 
,.: f I t• • ~ '-" , : , • '~ i ' ~ \ \; 1 &t!!./;::;:, 1M~ ' " Q"1"'C~ 1 " 

' • , • · 
1 M1r1 ·t:<:-C"'n · -



) 
?.' 




