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nine Yillages could not make a decision. Most of the villages 
that did not make a decision did so as a delaying tactic and not 
because they were against the plan. All but one village wer e 
glad to meet with the Fish and Wildlife Service to discuss the 
plan . 

Subsistence meeting held in Quinhagak 
in October to gather public testimony 
on federal management of subsistence. 

(Hunt) 

Another section of the plan had to do ~ith the village harvest 
survey. Twenty- four agreed that the Fish and Wildlife could do a 
survey, one village said no because the households weren't giving 
Fish and Wildlife Service accurate data. One village 
(Atmautluak) refused to meet ~ith us, and nine villages could not 
mal\:e up their minds Hhich Has interpreted by us as a "no." There 
Has some progress made from past years. Toksook Bay and Chefornak 
approved the survey this year after being totally against in the 
past. (See village harvest survey section D. 5. b. for more 
details). 

Additional public involvement was done under the I isaralik River 
and Nunivak Reindeer/Muskox Management planning efforts, Teach 
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A total of 20 arctic foxes were removed from April 24 to May 9. 
One additional fox was shot by an observer in a tower on June 11. 
Fourteen males and seven females were taken. O~e female was 
gravid with seven embryos; no others showed signs of reproducing. 
A female with young was trapped at a den in the removal area on 
June 25 and equipped with a radio collar. Also, si~ fo~es (four 
females and two males) were trapped, fitted with a radio collar, 
and released in the check area. 'one of the radio collared foxes 
were relocated across the river from where they were captured. 

Unlil\e the previous two years, foxes were seen in regions with 
high goose nesting density in the removal area rather than in 
upland areas away from nesting habitat. Furthermore, during the 
total of 65 hours of observation in the check area and 63 hours 
in the removal area, foxes in the removal area appeared to be 
preying on goose nests more aggressively (1.75 eggs/hr compared 
to 0.11 egg/hr in the check area}. 

Tom Olson and Diana May preparing to 
trap microtines on the Magak marshes. 

(J. Lawler) 
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Trapping on established l ine s in the removal and check areas 
indicated that tundra vole populations ~ere greatly reduced from 
previous years. Only 2.4 voles were captured per 100 trap nights 
compared to 10.7/100 in 1989 and 16.6/100 in 1988. Sampling of 
subnivean vole sign immediately after snow melt also indicated 
that winter activity was reduced from previous years. 

Goose nesting success by species did not differ among eight 
sample plots each in the removal and check areas and totals 
included: cacklers- 57% (n = 173), emperors- 89% (n = 125), 
and whitefronts - 91% (n = 80). 

A red fox in midsummer watches a passing boat. 
(S. Kendall) 

Based on results from 1988-90, it is apparent that trapping and 
opportunistic shooting is inadequate to accomplish removal of all 
foxes from large areas of goose nesting habitat. The results of 
incomplete removal on goose nesting success is highly variable 
depending on the behavior of surviving foxes, abundance and 
distribution of foxes, and abundance of alternative prey (voles). 

Third, the sixth year of a study of nesting ecology of cacklers, 
emperors, and whitefronts near the Kashunuk River was completed. 
Nesting plots in this area were first established in 1974 and the 
continuing work provides some of the best long-term information 
available on the nesting ecology of these species. Nearly 1,200 
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cacklers have been neck collared on the study area since 1986, 
including 300 in 1990. Approximately 130 different collared 
cacklers were observed in 1990; 50% of these were of known age 
(marked as locals). Local females were much more likely to be 
observed than were males. Females marked as adults were also 
more likely than males to be observed in subsequent years. 
Cacklers are not faithful to specific nest sites, but return to 
nest in the vicinity of previous nest sites. 

Emperor geese remain in Alaska throughout 
the year - most nest on delta and winter 
in the Aleutian Islands. (J. Lawler) 

Fourth, work is continuing on a study of the distribution and 
migratory behavior or whitefronts from western Alaska. Movements 
of geese fitted with radio - transmitters have demonstrated 
significant differences between populations nesting on the Yukon­
Kuskokwim Delta and the Bristol Bay lowlands. Work in 1991 will 
concentrate on documenting the movement of nonbreeders between 
these two areas and describing breeding areas within the Bristol 
Bay region. Genetic differences between individuals from these 
two populations, and from other breeding locations in North 
America is also being assessed. 

Fifth, in conjunction with studies of geese and arctic fox at the 
Old Chevak and Manokinak River field camps, the breeding biology 
of lesser sandhill cranes has been documented since 1986. The 
refuge may host the largest concentration of nesting cranes in 
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North America and little information has been collected since a 
study by Cheryl Boise between 1975-80. In 1990, the fate of 27 
nests at Old Chevak and 37 nests at Manokinak River wa s 
determined. Eighty percent of the nests were initiated during 
the third week of May, with 56% occurring on May 19 and 20. 
Eighty-two percent of the nests hatched the third week of June , 
with 68% of them between June 18 - 20. Nest success 1•as 82% at 
Old Chevak and 95% at Manokinak River. As was true for geese at 
Manokinak River in 1990, there were no consistent differences in 
crane nesting success between the check and removal areas. An 
incubation period of 30 days (range 27 - 32 days) was calculated 
for five nests with known dates of egg laying and hatch. Prior 
to this, the incubation period (28 days) was known from a single 
nest followed by Boise in the late 1970 ' s. 

There was increased emphasis on banding sandhill 
cranes on the delta in 1990. (S. Kendall) 

Float angles for eggs from 25 nests with known hatch dates were 
recorded to determine if this method is an accurate predictor of 
incubation stage. There was substantial variation in predicted 
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Unlike the other three species of subarctic 
nesting geese, Pacific black brant popula­
tions did not decline dramatically. 

(D. May) 

The refuge again maintained a field camp at Kokechik Bay. Field 
personnel monitored goose production and assessed the number and 
impact of resident fox on nesting success. With generally 
favorable weather conditions, nest success was above average for 
brant (64%, n = 206), cacklers (72%, n = 92), emperors (73%, n = 
59), and whitefronts (91%, n = 11). As was the case in 1989, it 
appeared only two of the approximately four resident pairs of 
arctic fox produced kits and their impact on goose production was 
minimal. 
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Thomas Olson, a local hire employee from Hooper Bay 
worked at Camp Lake on Kokechik flats. {J. Lawler) 

Subsistence Waterfowl Harvest Survey - Research and 
Development Effort 

For the second year in a row, a household survey of subsistence 
waterfowl take was conducted directly by the refuge staff and the 
Migratory Bird Management division of the Service. This survey 
has been conducted on the refuge since 1980; previously it was 
conducted by Dr. John Copp through a contract with Oregon State 
Uni\ersity. 

Yukon-Kuskokwim Delta residents harvested approximately 93,000 
birds for subsistence in 1990 (Table 2). Half of these were 
ducks; primarily pintails and mallards. About one out of every 
four birds taken was a goose: pacific whitefronts Here the most 
common goose taken in 1990. Other birds taken most often were 
ptarmigan, swans, and cranes. Ptarmigan were taken in greater 
numbers in 1990 than any other single bird species. 
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TABLE 2. YUKON DELTA NATIONAL WILDLIFE REFUGE, 1985-90. 

1'-UGRATORY BIRD SUBSISTENCE HARVEST ESTIMATES 
YUKON KUSKOKWIM DELTA 
1985 - 1990 

1985 1986 1987 1989 1990 5 YR AVG 
GEESE 
Whitefronted Geese 3803 2806 3722 5324 7896 4710 
Cackling Canada Geese 1485 2067 3218 3584 5603 3191 
Emperor Geese 4031 3091 1352 1616 3232 2664 
Black Brant 2168 1483 1030 2372 2994 2009 

------------------------------------------------------
Total GMP Species 11487 9447 9322 12896 19725 12575 

Taverner's Canada Geese 4060 3649 4497 5455 4026 4337 
Lesser Snow Geese 1206 2102 5201 889 1233 2126 

------------------------------------------------------
TOTAL GEESE 16753 15198 19020 19240 24984 19039 

TUNDRA SWANS 3531 5363 6721 6034 5348 5399 
SANDHILL CRANES 3289 3477 2191 3193 2096 2849 

DUCKS 
Pin tails 8090 9934 17540 6893 8230 10137 
Mallards 4818 8907 9073 6908 11934 8328 
Unidentified ducks 1827 2514 2627 2171 1608 2149 
Wigeons 1356 1199 2799 824 2867 1809 
Shovelers 560 1381 2395 806 809 1190 
Green wing teals 2195 2353 4264 1605 2512 2586 
Buffleheads 153 298 281 514 231 295 
Harlequins 11 179 242 393 141 193 
Greater Scaup 1783 4554 6256 2237 1395 3245 
Goldeneyes 310 774 2332 1129 1796 1268 
Oldsquaws 2680 2783 2691 4638 1481 2855 
White wing scoters 767 1136 2143 630 4027 1741 
Black scoters 3163 5079 5987 4629 4394 4650 
Surf Scoters 256 342 956 462 1848 - 773 
Common Eiders 571 971 322 634 404 580 
King Eiders 4258 1816 3360 3107 2123 2933 
Spectacled Eiders 297 321 296 493 273 336 
Common Mergansers 32 304 304 118 74 166 
Red breasted merganser 61 203 299 187 230 196 

------------------------------------------------------
TOTAL DUCKS 33188 45048 64167 38378 46377 45432 

PTARMIGAN * 8926 15092 13371 12507 12474 

OTHER BIRDS 
Yellow billed loons 132 381 143 88 89 167 
Red throated loons 50 133 44 463 90 156 
Common loons 362 662 1179 689 353 649 
Arctic loons 127 91 42 96 32 78 
Common murres 51 242 354 228 21 179 
Small shorebirds 1975 604 225 101 48 591 
Large shorebirds 75 124 19 141 90 
Mew gulls 5 21 14 0 11 10 
Sabines gulls 30 7 35 0 0 14 
Glaucous gulls 412 217 287 21 576 303 



Arctic terns 21 193 42 0 12 

TOTAL OTHER BIRDS 3165 2626 2489 1705 1373 

TOTAL BIRDS NOT INCLUDING 
PTARMIGAN 59926 71712 94588 68550 80178 

TOTAL BIRDS INCLUDING 
PTARMIGAN * 80638 109680 81921 92685 

*Not surveyed 

**This figure is the sum of the 4 year average for ptarmigan ( 12,4 7 4) 
and the 5 year average for all other birds (74,991). 
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An alert brood of tundra swan cygnets. 
(D . May) 

In 1990, 871 households in 23 delta villages (Fig. 4) 
participated in the harvest survey. This was a record level of 
participation: one out of every four households on the delta was 
sampled. The following villages participated in the survey: 
Akiachak, Alakanuk, Aniak, Bethel, Chefornak, Chevak, Eek, 
Emmonak, Hooper Bay, Lower Kalskag, Upper Kalskag, Kotlik, 
Kwethluk, Marshall, Napakiak, Napaskiak, Nunapitchuk, Pilot 
Station, Russian Mission, Scammon Bay, St. Mary's, Tuluksak, and 
Toksook Bay. 

The refuge also employed a record number of local village survey 
workers to pass out and collect survey forms: 34 workers were 
hired as contract employees. Only four of these left the job 
without finding and training their own replacement. Most survey 
workers completed their assignments successfully: 14 received 
bonuses for getting all forms in on time. A total of about 
$39,000 went directly into local village economies, in the form 
of payments to these survey workers. Each survey worker earned 
an average of about $1,150. 

Survey results for 1990 showed, as they have every year, that 
spring is the most important time for waterforl hunting . In 
1990, as in other years, half of the total bird harvest occurred 
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area in all three years (1988-1990), and each subsequent fall, 
she has been detected on Laysan Island, HaHaii, by curlew 
researchers from the University of Montana . 

Bristle-thighed curlew recordings made by 
Volunteer Christine McCaf f ery will be 
included on the new Peterson Field Guide 
to Western Bird Songs. 

(B. McCaffery) 

T1•o other birds banded at Curlew Lake in previous years Here 
sighted in Hawaii later in the summer. #020 was banded near 
Curle1• Lake on July 15, 1989, and was seen on the study site only 
once thereafter, on June 27 , 1990 . This male was next resighted 
on Midway Island (August 9-10, 1990), and then again on Laysan 
Island (28 August 1990) . #024, one of only two curlew chicks to 
fledge from the Curlew Lake study area in 1989, was resighted 
this year on Lisianski Island, where it was noted off and on 
throughout the summer. 
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This female br i stle- thighed curlew was nicknamed 
Charity after she mated with a ma le who courted 
3 other females without success . (C. Harwood) 

At Curlew Lake in 1990 , five pairs and one territorial bachelor 
were monitored regul a rly throughout the breeding season. Nine of 
10 paired birds were color-banded. The unpaired male and the 
bachelor male were consistently identifiable on the basis of 
plumage and vocalization characteristics, respectively. An 
additional 2 pairs also nested on, or immediately adjacent to the 
study area . Six of the 7 nests initiated hatched young, the 
highest nest success yet recorded for this species on the refuge. 
It is probably not a coincidence that, for the first time, ravens 
were not nesting near our curlew study areas. At least 3 broods, 
and possibly as many as 5 , survived through the first week of 
July. Our crew's last field day at Curlew Lake was July 8, 
before any young were old enough to fledge. 

In 1990, we expanded our investigat i on of curle~ foraging 
behavior at Curlew Lake . Eighty-six foraging samples (6:00 
minutes each) were obtained from a total of 27 different 
individuals between May 8 - July 1. The mean number of berries 
consumed per sample was 10.1 (1.68/min. ). As first suggested in 
1989, the appearance of blueberry flowers {Vaccinium uliginosum) 
in mid-June dramatically affects the curlews' behavior. Foraging 
samples collected prior to the onset of flowering yielded a mean 
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of 15.3 berries (2.55/min. ), whereas samples collected during 
blueberry flowering yielded a mean of 4 . 1 berries (0.68/minl. 
Meanwhile, the mean number of blueberry blossoms consumed per 6 
minute sample during the 3-week flowering period was 68.2 
(11.34/min . ). In fact, during the first half of the flowering 
period, curlews foraging on flowers consumed an average of 98.5 
blossoms/sample (16.42/min . ). One male curlew ingested 219 
blossoms during a single 6 minute sample, more than 1 blossom 
every 2 seconds! We also collected 83 fecal samples from 
bristle-thighed curlews on our study area. Preliminary analyses 
have been completed on 37; 36 contained the seeds of crowberry 
(Empetrum nigrum). 

Curlew Lake Camp - home to the researchers 
working with bristle-thighed curlews. 

(B. McCaffery) 

In order to better understand the importance of o.-erwintered 
berries in the spring diet of curlews, we attempted to determine 
the proportion of the fall berry crop which actually survives the 
winter. In August 1989, 36 small plots were established at 
Curlew Lake to assess overwinter survivorship of berries. At our 
study site, crowberries, mountain cranberries (~ vitis-idaea), 
bog cranberries (Oxycoccus microcarpus), and bearberries 
(Arctostaphylos alpina) regularly overwinter, and were considered 
in this study. At 18 stations, a control and an e "·perimental 
plot were staked, and all berries were counted. The 18 
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YCC employees "Buzz" Chaney and John Jensen. 
(Jensen) 

4 . Volunteer Programs 

Three volunteers worked on the refuge this summer. Tommy Co oper 
helped extensively on the goose plot work during the spring and 
later on the ground work associated with the duck brood survey. 
Christine McCaffery and Chris Harwood both worked with bristle­
thighed curlews. Christine also worked in the visitor center 
helping the Outdoor Recreation Planner and Chris aided in the 
seabird survey on Nunivak Island. Altogether their hard work 
contributed very significantly to many important refuge projects. 

5. Funding 

In the last four years, the FY- 88 budget was t he best for both 
amount and timeliness. The FY-91 budget is finally complete but 
has vacillated widely in the planning period, which made our 
planning nearly impossible . 
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The mangled remains of the Chevy S-10 pickup 
after a high speed accident on the ice road. 
Two occupants were uninjured because they 
were wearing seatbelts and shoulder harnesses. 

(C. Hunt) 

Deputy Refuge Manager Dennis Strom and RIT supervisor Chuck Hunt 
drove to the scene of the ice-road vehicle accident. Alaska 
State Troopers were examining the scene and measuring the tracks 
and the distance where the vehicle went off the ice-road, 
tumbled, and rested overturned. The Chevy S-10 was wrecked 
beyond repair. 

Upon questioning the investigating Alaska State Troopers, they 
said that the vehicle was moving in excess of 60 miles per hour. 
The vehicle skidded off the ice-road, hit the snowbank, flipped 
over t'·ice and rested upside down some 300 feet from where it 
went off the ice-road. As a result of this ice-road vehicle 
accident, the driver's government license was revoked. 

When the monthly safety meetings were not held, the safety 
officer wrote a monthly safety reminder which was distributed to 
all staff including field personnel in the villages. 
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bordering the Bering Sea. This narrow strip of land is 
unquestionably the most productive goose nesting habitat in 
Alaska. As a result of the Alaska Submerged Lands Act, 
additional acres on and adjacent to this coastal strip may be 
selected from refuge lands by Native corporations in the years 
ahead. 

3 . Forests 

Kokechik flats, lying south of the Askinuk 
Mountains, is one of the most productive 
nesting areas for waterfowl on the delta. 

(J. Lawler) 

Less than 5% of the refuge is considered to be forested. Narrow 
bands of riparian, black spruce-hardwood, mixed black spruce­
balsam poplar, and balsam poplar woodlands extend on to the delta 
along the Yukon and Kuskokwim Rivers and their tributaries. In 
addition, pockets of black spruce and white spruce are 
interspersed throughout the Kilbuck and Andreafsky Mountains. 
, one of the wooded areas on the refuge contains commercially 
harvestable timber. 

6. Other Habitats 

The refuge is primarily composed of subarctic wetland/tundra, 
scrub, forest, and alpine tundra habitats. Another habitat is 
intertidal mudflats which are extremely important feeding, 
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have been so designated. 

The land Hithin the former boundaries of the old Clarence Rhode 
~ational Wildlife Range and the Hazen Bay ~igratory WaterfoHl 
Refuge has been named the Clarence Rhode ational ;atural 
Landmark. This is the only such "Special Area" presently 
designated within the Yukon Delta National Wildlife Refuge . In 
1987, the officjal plaque recognizing this status was mounted in 
the entrance to.the refuge headquarters building in Bethel. 

G. WILDLIFE 

1. Wildlife Diversity 

Migratory birds that utilize the Yukon-Kuskokwim Delta as a 
nesting place or molting area, or even as a spring or fall 
staging area migrate through all flyHays of North America . Of 
the 68 species of shorebirds recorded in Alaska, 52 occur in this 
region. Some 15 of these are Asiatic in origin and straggle to 
Alaska in small numbers. Migratory shorebirds stage over 
littoral and supralittoral habitats of coastal areas on the 

Rock ptarmigan males retain their Hhite 
winter plumage well into June . 

(C. McCaffery) 
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Female rock ptarmigan may be distinguished from 
willow ptarmigan by their proportionately smaller 
bills. (C. McCaffery) 

refuge where total numbers may swell into the millions. Because 
of the great diversity and abundance of shorebirds using the 
refuge, much of the coastal strip, the Andreafsky Wilderness, and 
the coast of the Nunivak Wilderness were nominated by the refuge 
for inclusion in the Western Hemisphere Shorebird Reserve 
. etwork. In addition to the shorebirds which use the delta for 
breeding and foraging, large numbers of seabirds and other water 
birds, including gulls, jaegers, cranes, and waterfowl use the 
area. 
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Yellow wagtails are among the few Alaskan passerines 
which winter in Asia. (B. McCaffery) 

In past years, the refuge hosted over half of the continental 
population of black brant, ranging between 50 and 75%. Today, 
however, fewer than 20,000 brant nest on the refuge. 
Additionally, at one time the number of cackling Canada geese 
numbered in the hundreds of thousands. Today there are 
approximately 110,000. The 1990 estimates for Pacific white­
fronted geese and emperor geese are 241,000 and 67,600, 
respectively. Undoubtedly, these species have been a significant 
factor in the shaping of the coastal ecosystem. 
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McKay's buntings nest almost exclusively on 
St . MattheH Island in the Bering Sea. After breeding, 

they migrate 250 miles east over water to winter on the delta. 
(B. McCaffery) 

Despite the sharp reduction in geese from historical levels, the 
refuge still supports large numbers of ducks. The 1990 breeding 
pair survey estimated over 1.5 million ducks on the refuge in 
early June. The principal species were northern pintail, greater 
scaup, and oldsquaw. Mallards, wigeon, green - winged teal, 
northern shovelers, and black seaters are also regularly reported 
in good numbers during the breeding pair survey. Common eiders 
are fairly common in the vicinity of brant colonies, but the 
population of the formerly abundant Spectacled Eider has declined 
precipitously over the last 20 years. From an average breeding 
population of about 100,000 birds in the early 1970's, the 
population has fallen to the 1990 estimate of 2,100 breeding 
pairs. 
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A mingling of muskox on Nunivak Island. 
The population is near 625. (J. Morgart) 

With the exception of approximately 20,000 humans, large mammals 
are not abundant on the refuge. Muskox are found on Nunivak and 
Nelson Islands. Over the past few years, muskox sightings on the 
mainland have increased, with sightings ranging from the coast, 
north to Mountain Village, and east to the refuge boundary. 
Caribou exist in the Nulato Hills and the Kilbuck Mountains. 
While the number of caribou in the Nulato Hills is small 
(probably less than 200), the population in the Kilbuck areas has 
increased dramatically since hunting was closed in 1985. Current 
estimate s suggest the herd may exceed 1,200 animals. 

Moose, grizzly bear, black bear, wolves, wolverine, marten, 
beaver, and many small mammals occur on the refuge. One curious 
observation over the past few years has been the range extensions 
of beaver. Fifteen years ago, beaver were not known in the 
coastal areas. Today their numbers have increased substantially 
and are found in the coastal zone well beyond the tree line. Fox 
(red and arctic) populations remain high on the delta. 

The delta sustains a large fishery resource, and 1990 saw the 
completion of the refuge's fishery management plan. Five species 
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Still wet after hatching, in just two months 
these golden plover chicks will migrate 
4,000 km over the Pacific Ocean enroute to 
Hawaiian Islands. (C. Harwood) 

The whimbrel population at Curlew Lake experienced a major 
reproductive failure in 1990. The first indication that the 
birds were having trouble was the delay between spring arrival 
and the initiation of nesting. In 1988-1989, the time between 
first appearance of pairs and the mean nest initiation date 
averaged 12 days. In 1990, the first nests were initiated 14 
days after the first pairs were detected, and the mean initiation 
date was 20 days after the first pairs were detected. Not only 
did whimbrels begin nesting later in 1990, but fewer nested as 
well. In past years, all whimbrel pairs nesting in the study 
area have initiated nesting in the tussocky dwarf shrub meadows 
of the lower valley slopes. In 1988 and 1989, 7 and 6 nests, 
respectively, were found in the valley. In 1990, only 2 pairs 
nested in the valley. An additional 2 pairs nested in the mo1st 
meadows between alpine summits of the site's main ridge system. 
Whether this habitat shift was a reflection of poor conditions in 
the valley could not be ascertained. 
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Whimbrels exper i enced abysmal reproductive 
success in 1990. (C. Harwood) 

There were other signs of reproductive difficulty as well. In 
1988 and 1989, 12 complete clutches all contained 4 eggs. In 
1990, 3 complete clutches included 4 eggs, but 2 included only 3 
(one nest was found outs i de the main study area ) . Two of the 5 
nests (both with 4-egg clutches) were depredated, not an 
unusually high inciden ce of nest loss. Of the remaining 3 nests, 
both 3-egg clutches hatched successfully, but only a single egg 
hatched from the remaining 4-egg clutch . This nest was 
discovered while an adult was apparently attempting to remove a 
broken, unpigmented egg from the nest early in incubation. The 
shell seemed very soft and pliable. It was collected for future 
analysis. Subsequently, two additional eggs disappeared from the 
nest. 
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This whimbrel nest was discovered as 
the adult tried to remove the broken, 
unpigmented egg from the nest cut. 

(B. McCaffery) 

As briefly detailed above, several different parameters of 
reproductive effort were affected in 1990. Perhaps the most 
reYealing way to highlight the reproductive failure is to compare 
the number of eggs produced and the number successfully hatched 
during the three field seasons at Curlew Lake. In 1988, 1989, 
and 1990, the local whimbrel population produced ~26, ~22 and 1 4 
eggs, respectively. Of these, 19, 14, and 7 hatched in the 3 
years, respectively. We currently are unable to determine the 
cause of the 1990 reproductive failure. Circumstantial evidence 
implicates factors on the breeding grounds, but we have not yet 
tested the broken egg for possible contaminant residues 
accumulated en route to the delta. 
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Parakeet auklets (cyclorrhynchus psittacula) are 
by far the most abundant auklet on Nunivak 
Island. 

(C. Harwood) 

Cliffs on the southwest side of Nunivak Island provide nesting 
sites for an estimated 500,000 seabirds, primarily common murres 
and blac~-legged kittiwake, but also including pelagic and red­
faced cormorants, glaucous-winged and glaucous-winged X glaucous 
hybrid gulls, horned and tufted puffins, parakeet and crested 
auklets, and pigeon guillemots. In 1990, a 4-man refuge crew 
conducted repeated censuses of murres and kittiwakes on our 18 
permanent plots, and also obtained productivity data for murres, 
kittiwakes, and pelagic cormorants. 
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Unlike many other cliff - nesting seabirds, 
murres incubate their pyriform eggs without 
the protection of a nest, crevice, or burrow. 

(C. Harwood) 

The mean number of murres counted across the entire plot system 
was 4,712 (N =8 censuses), virtually identical to the 1989 average 
of 4,728. Murre productivity was apparently higher in 1990. 
Approximately 51% of all murres on our productivity subplots were 
tending either eggs or young, whereas in 1989, the comparable 
figure was 34%. 
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A horned puffin perched precariously, 
pondering the perils of precipitous 
perambulation. 

(C. Harwood) 
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A tufted puffin poses pensively . (C. Harwood) 
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Black-legged kittiwakes rallied dramatically in 1990, after their 
abysmal reproductive performance in 1989. The mean number of 
kittiwakes detected on the 18 plots in 1990 was 1,153, compared 
to 955 in 1989. More significantly, reproductive activity was 
much greater in 1990 . At the time of our survey, 65% of all 
kittiwake nests initiated in 1990 were still active (i.e., 
containing either eggs or chicks). In 1989, only 6% of nests 
were still active. For the first time since our annual survey 
began in 1987, we even detected broods including 2 large chicks 
(usually only a single chick survives). 

Ungainly in flight, murres also use 
their wings for "flying" underwater 
in pursuit of piscine prey. 

(C. Harwood) 

Populations of pelagic cormorants can be difficult to monitor 
since breeding birds are not necessarily site-faithful to 
specific nesting areas . At some sites in Alaska, entire 
cormorant "colonies" have shifted nesting locations between 
years. Thus repeated counts at the same site from year to year 
may or may not reflect actual changes in population size. As a 
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A rueful Henry Ivanoff while conducting the 
muskox census stands atop his snowmachine 
awaiting help . Overflow can be a danger 
any time in the winter . (Morgart) 

The annual Nunivak Island muskox census was conducted in .1arch 
and included participants from the Service, Alaska Department of 
Fish and Game, and Bering Sea Reindeer Products. In addition to 
the traditional ground survey conducted from snow machines, an 
aerial census was conducted in April to verify ground counts and 
to estimate reindeer numbers. The 1990 ground count was 
conducted under ideal conditions which resulted in a total of 568 
muskox being observed. There were 242 bulls, 219 cows, 71 
yearlings, and 36 unclassified. Census results show a decrease 
in musko.· numbers compared to the 1989 count. This may be in 
response to an increased harvest initiated by the Alaska 
Department of Fish and Game in 1989/90. The target population 
level for muskox on univak Island is 500 animals, pre-calving. 
A proposed transplant to the Soviet Union will facilitate muskox 
reduction on Nunivak Island. 

Moose 

Prior to 1950, moose were rarely seen on the Yukon-Kuskokwim 
Delta. During the following years, their numbers increased and 
moose presently inhabit the eastern boundary of the refuge and 
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The delta banding crew processing a large group 
of Pacific black brant. (USFWS) 

Craig Ely (Alaska Fish and Wildlife Research Center) and his crew 
banded and collared 290 cackling Canada geese near Old Chevak 
from June 19 to August 4, 1990. Marked cackling Canada geese and 
emperor geese from both operations will be studied to determine 
migration patterns, annual and seasonal mortality, and use of 
staging areas. In addition, marked birds in the cackling Canada 
goose population are used to derive the wintering ground 
population count. 

Ely's group also banded 10 greater white-fronted geese and 5 
tundra swans. Six of the geese were outfitted ~ith solar-powered 
neck collar transmitters. The radio-marked birds are used in a 
study on migration timing and wintering ground use. 

Jim Sedinger (University of Alaska, Fairbanks) banded 2,55 4 and 
498 black brant at the Tutakoke and Kokechik colonies, 
respectively. All brant were secondarily marked with colored 
t arsi bands. In addition, 10 brant were fitted with backpack 
radio-transmitters. These birds are for a study to determine the 
relationship between colonial nesting and reproductive success, 
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to in~estigate dispersal from colonies, and to estimate age­
specific sur~i~al and fecundity. 

The refuge embarked on a pintail banding program in response to a 
request by the Service's Pacific Flyway representative. It was 
decided that 1990 would be an experimental year to e~aluate traps 
and techniques. It was determined that molting flocks of failed 
and non-breeders were readily driven using a combination of float 
planes, boats, and people. Unfortunately, this method was not 
effective towards meeting a banding goal divided equally among 
sex and age classes. Waterfowl concentration areas were baited 
with cracked corn immediately pre- and post-fledging. Both bait 
traps and rocket nets proved efficient in capturing the desired 
ratio of age and sex groups. A total of 338 northern pintails 
were banded by the refuge staff in 1990. In addition, 129 non­
target green-winged teal were captured and banded as well. 

Gary Henry holding one of the pintails banded in 
August, illustrates the hazards of the profession. 

(S. Kendall) 
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H. PUBLIC USE 

1. General 

More than 90% of refuge public use involves subsistence 
activities (hunting, fishing, trapping, and the collection of 
greens and berries). Other public use activities include sport 
hunting and fishing, river floating, and wildlife/wildlands 
observation. 

The refuge is isolated from the common tourist travel routes in 
Alaska. Once people arrive in Bethel, they still must trave l 
great distances to get to the mountains, coast, or river systems 
other than the Kuskokwim. Travel to the more scenic areas of the 
refuge is expensive and keeps the number of non-local visits 
small . 

An old village site near the west end of Kgun Lake. 
The cross is the type used by the Russian Orthodox 
Faith. (S. Kendall) 
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Freeze-dried specimens are used extensively in the new visitor 
center display . (Rearden ) 

This display compares the old and the new. (Rearden) 
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A large relief map of the refuge is at 
the center of the displays. (Rearden) 

The visitor center has become an attraction in Bethel. We have 
been surprised at our visitor guest book revealing visitors from 
all over the world. We have had limited school visits by local 
Bethel schools. Outdoor Recreation Planner Dapkus developed a 
intern information sheet for local teachers to help in guiding 
their classes through the display. 

This mural is attached to the outside of the headquarters facing 
the high~ay - it depicts a delta fishcamp. (Rearden) 
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A male Amer i can robin forages for 
insects in a patch of labrador tea. 

(C . Harwood) 

12. Other Wildlife Oriented Recreation 

Other recreational activities, such as backpacking, boating, 
camping, hiking, photography, and river floating occur in small 
numbers on the refuge . Powerboating and camping are generally 
associated with subsistence hunting and fishing. There may be an 
increasing amount of floatboating use occurring on the Kisaralik 
River. since the refuge is so remote and expensive to get to, 
this use is exceedingly small, even when compared to other 
Alaskan conservation system units (all agencies). Activities 
associated with this floatboating include camping, hiking, 
wi ldlife observation, photography, and sportfishing. 

15. Off-Road Vehicling 

Transportation on the Yukon-Kuskokwim Delta is limited to 
aircraft, boats, and off-road vehicles, except in the immediate 
vicinity of villages . Snowmachines are used heavily, both for 
recreational and subsistence uses. Most snowmachine use is not a 
problem, although some residents occasionally use these vehic l es 
when there is insufficient or no snow cover. Three and four­
wheeler use is common in and around villages, but is not 
permitted on refuge lands. 
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Fireweed starts to bloom when 
the berries begin to ripen. 

(C. McCaffery) 

We are beginning to make local residents aware of refuge 
regulations regarding the use of off-road vehicles and 
snowmachines. There is a specific exhibit on the fragility of 
tundra in the new visitor center . 

16. Other Non-Wildlife Oriented Recreation 

Sled dog racing remains a popular winter activity. The most 
visible dog racing activity is the "Kuskokwim 300," a race which 
originates in Bethel, follows the Kuskokwim River to Aniak, and 
goes overland to 'vhitefish Lake and Tuluksak before rejoining the 
Kuskokwim on the way back to Bethel. Most of this race occurs on 
Native corporations lands, although some of it occurs, and is 
permitted, on refuge lands. 
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18. Cooperating Associations 

Christine McCaffery manning the Alaska Natural 
History Association Sales outlet -- the faste s t 
grow i ng in the state . (Rearden) 

The Yukon Delta National Wildlife Refuge operates a small sales 
outlet for the Alaska Natural History Association . When the 
museum/visitor center is complete, we expect sales to increase 
especially during the summer months . The sales outlet has 
already been appreciated by local residents and should be a 
benefit to all visitors who desire additional 
information/mementos of the delta and Alaska. We have several 
books specifically about the delta and its people, posters of 
delta birds and mammals, and have plans to offer new items about 
delta wildlife in 1991 . 

I . EQUIPMENT AND FACILITIES 

1. New Construction 

Two 8'x8' storage buildings were built this year as specified by 
Engineering in the Regional Office. One was built to house the 
VHF and the HF radio systems and was placed near the base of both 
antennas. The other was built to house the furnace that heats 
the water that circulates through the trailer residences to keep 
the pipes from freezing. Both storage buildings were wired with 
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Sunset over the Yukon Delta. 
(C. McCaffery) 
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