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| The zttached ocutline for a detailed study of waterfowl utilization by
} Esliines of western Alaska has been developed jointly by percomnel ef this
' office and Dr. Klein. It is proposed that the study be finsmnced, initiclly

i at least, fron this office.

! With your concurrence \we Uould like tc start the study this mcanth so that
one of the investigators can be present on the Delta befere waterfeul start
toc errive in the vicinity of native villages. I will plun te call eilther
yeu or ir. Griffith on Honday, April 13, te discuss this rroject and sclicit
zny edditicnzl thonghts ycu may have con the matter.

~

Ray Yoclfcrd
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ares of primury concern is the Yoken-Ruchelkwin delta. It n.:y ba doseri-
25 the drafnages of the Yolen and Jushkeluqdm Rivers vect ¢f & line betiecon
villuges of Chogamet sud Ralskag., Vestern cutrexmities zre the cenpinl
ringes between Carter Spit on the acuth and Chanilfut cn the morth.

e
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b jectives

spring wmigrations of waterfoul inte the areny

-

1. Determine the timing of s
(%4
abunience and seasenzl varistions in mumbers; sod opocies composition of

L0iTd ;QpﬁlngLUuw.

2. Determine the eutent of utilizstion by speties by residents during (1)
spring misrotion; (2) westing (ezg g,u»herm&}; gnd (3) woult (drives).

perr

»

3. Study eccaomic, social znd ethnic features of indivisual snd crasnized

greurs of residente to detarmine vhot extent these fectors comiribule to

the dexree and potteorn of L..*licrt tom. ..
e

Juatifienticn

The inhobitantes of the YuboreRuskokoin u‘}.t.s: cre srercuderantly Dshines
facestrally they heve killed ducks end goese fer foed without reserd to tho
téme ¢f yesr oT other restriction. Inigi.,ll}' the horvest uss oocomplished
by egz gotheriny during the nesting pericd, by the clubking of flightlecs
birvds c‘;x‘rr the woule, é:.m, by teking on the ving with the crvdest of

speriginnl Jevices. The dintroducticn of fivesrms te nubives of Alashe bogus
in the lste 18:5%s and azte_ the tucn cf the century increased :-.ruc’:l}?. To=
dey the Bslidme hunter iz well eguisped with =dern fircarms end z supply ¢
smmmition limited only b_;! his &ollity to pay. Awnilible to him ere pethed
and moans of traospertatien giving him grester owbility than ever befora,

o.r:vr,‘d

3

Treaties betwean the Unlted States, Canads 2nd Hernice provide that there
chall be z closed scuzen on migretory waterfiesl during the interval betusen
Murch 1% and Septesbsr 1 of esth yeor, Iodest efforts within the past four




yoors bte limit spriog hunting fn this arec hove pet with resistunce, Too

cpinicn bhas been exyreossad thet the sprinz take of birds 45 inmsignificumt

and 45 ¢f little ecnseguence to management, bat# fo suvppert this allezi~

tien, or the revarse, are lacking.

Proavicus Werl

Scme backgrcund informztisn 4s availsble from varlcus sources. Ethmelogi-

czl studies of the Eskirw pecple of the Yuroo-Euzkokuim delta reglon have

becn condueted by Casalt (1900, 19862-83, and 1883); Von Stone end Osual

~
A

(15565) end Lentis (1959) and these furnish en ipsizht into the sccfel znd

-
ethnic characterietics of these native greoura.

The problem of evaluation of the eignificance cof nstive use ol waterfow
in ths study zrez haez been appreached in the post by biclogigts wething
in the ares (Scect 1948, Clsem 1951, Leansisk 1953, IBZ Frog. Reports II
and IV 1557) ond by sdminlstrators sttespiing te estimate total nstive
utilizatien of vi1ldliife turoughcut Alasks (Scott 1931 znd Haancen 1957).

Unfortunctely, these efforte, within the study cres, hove been incidentcl
tc breozder investigstions znd have yielded only the st curcery fnformo-
fen cn notive whbilizztion of waeterfcwl, Toese reperts do, bhowever, pro-

vide ¢ buse of information uveeful in plomming thiz mere intensive imvestis

fiez.

rocedurs

%
-~

1. Imformation relative to the timing of spriog migrations ¢f vaterfoul
inty the sreaj cbumdence aad seasonsl verictions in pumbors; srecies
cug ecmposition of bird populaticns cen be cbtiined frem the following

*

‘.'?G.’

.

e
SoUreRs

(2} Reports of previons biclegical studies in the zree (Sooti 1342
Clesen 1851, Adems 1052, Lensiak 1953, Willizmseon 1957, ond
Zhepherd 1953).

{¥) Field netes of UIFE biolegists, pem nznogecent egents znd
refuge persouonel woriing in the area.

{r) Through the coeperation of Dureeun of Imdicn Affzirs villzsoe
teachers.

(¢} Torough direst cbservation of the investigstors and r2fuge
persoonel ehile veorkipz within the srea.

2. Thoe szteat of vhilization of waterfowl by species by residents dzing

(1) arring migraticm; (2) nmesting (ezz sothering)) and (3) molt (dr
car ba ebtained through gyathesis of date from severel scurces:

{2) Deota evelleble frca published literature ond Teports fxca pro-
vicus studies in area,

F)
L




{b) Burecu of Indinsn 4ffeirs reportes cf native ure of wildlife. -

{c) Direct eontuct will be made with BIX echiel teachers im the
verious villegea throushout the eren to enlist their coepers-
tion In reccrding datz on native wrilizsticn of szterfoul.

(<) Ciwmfler contact vwill be made with nezive villepe ecuncils tiwough-
out the area tc sclicit their cooperation in the study. 4 wveli-
cducated natéiva cf the ares vill ba emplogad te act as interpreter
end intervie:er to essist in moking centects with the villepa
councils and te gid 1a interviews with natives,

(c) Trsding posts throughaut the arex '....11 be vicited end inferms=
ticn relative ko soymaition sales will be sought.

() The princinel investigator cnd acvictant trill grend time travel-
ing tb.rcu;t,h the zren durinz the peris d: of zpring wigraticn,
nesting znd molt te obtain first hond chbeservaticnr on nxtive
utiilzsticn to enuble reslistic psynthezic cf the data frem all

uTCd,

Inventipgsticn imic the econcmic, egecizl, ond ethinlic features ¢f {ndivi=-
éucl and ovganized groups rf residcr*ts tc deotermine whot evtent these
fectera contribute to the degres ond pattern of utilicotien will bo
cecomnlichod 25 fellows:

(<) Historical Infermaticn or the ethnoleny, “10‘;‘,’, znd ecopomics
¢f tho cres will bza cbizined from peblished literature.

{t) Trepuleticn dntz ond recent end precent stutiztics on the soon
of the arexz w1iil be ebtatned from Rureau c¢f the Ccns'-s repork
{l'u-) Euresu ¢f Indizn Affcirs reporis, State and Ped tersl w
fore progran suxmries and. dpkrcn reaerdés.

L%y

a
ole
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{c) Income froem the Sur horvest cca be calenlsted from duts cc..t:.‘_m
in the ¥ thesis by Jcéhn Dirne (10564, Mink Honepemont Stud in
the Yubon=-Rusitclwim Deltn Regiom, Ualv. of Alesks

{d} The Alsshks Do :—". ¢f Laber will be costacted for infermaticn rela-
~T

tive to expleoyment status vithin the crex, the fze of tho lzber
pool, unermloymesnt commenseticon, vage esrninge in aren, ete,

Y '!CU wia.l bc 0".:30.:::_
end Gamez ond the

{=} Incoma from commercizl and pexrsonmnl ure fis
from re;}crts <f the Aleska Departmont of Fis
Buresu of Corrxereizl Fisheries,

tha srea is z:vailable in
L]

(£} IReligicus influcace on the people of
suclt, 1563; Illardicn 1853~1863, cond

scvers) nublished reperte (©
Laatig, 1259),

4



{3) The principal Lmvestigstor end assisteat will guether supplementc
informaticn cu all of the cbove facets of the study while In the
erea a8 well oo seexing additionel knwledrme of the attitudes ol
the peeple touard concervation, legzl restrictions cn wildlife
utilization and lav enforecament 25 2 resuli of vhite imfluence
throush education, cultural comtact; the eprabte &nd federal gooe
lav epfcrcemonl programs, etce.

Frebable iretion

Arril 22 (epprem.) - Hay 15, 1954
Frioneipal dovestigeotor in the field to mobe initisl contzrts,
1fns uvp notive assistant, contact scheol teschers and villago

councils end cbzerve spring srrival of waterfowl end uwtilization.

June 1 =~ June 30, 1564
Frincipal fmvestigstor endfey egsistent in £leld to fLollow uwn
contects with cchoel teacheres ond villege councils zad vésit
trading posts., Cboervation of utilizaticn ¢f waterfcwl eges.

July 1 = August 20, 1904
te follev wp contects with school teachers and vi
Sept. 1« 0o, 31; 1654

Hotive sgsictont to complete inmferviews with villege councils to

chitzin yeerly uilifinstion dats.

Tov. 1 - Mov. 33, 1954
Ireporetics of Fhase I repd®t,

Tozze II:
1985 seaeon = collection of supplemental inferm-licn where 195% dnis
iz ingufficient,
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Surgrvision
the project will be nnder the direct supervizion of Dr. Dovid L. Elein.
Dr. Klelu will cocrdinste cctivities with the Alnska 131dlife Adminfotru-
tor in Juneaw ond Buresy of Sport Fisherles opd Wildlife persommel familicr
vwith the srea. Additicacily, Ley ®Hoolford, Alselks Ui1dlife Laministrater,
vill serve in the copacity of adviscr nnd cecpirater,
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Em s
Scivyier

trinelpal fovastigstor (2 moathe=fleld worhk, surervieicn and
Tepert prepevatlicnd inmcluded in Coop. Uait budzet.,

Futive sselistant (2 moaths)
to Juns 30 6568.4
Jely 1 = Cet, 31 553.4

Sysducte essistznt {3 months)
te Juae 3§ §3.50
July 1 = Sept, 1 1,338.07
£53,5345.0.
Yor Diem
frineizel investigatoer
to June 30 225.83

July 1 = Aum, 23 125,50

U
e
83554.04

Bont rental

te June 32 2350.50
July 1 = 2eg. 32 2003 .00

i



Supplies end Miscellanecus
Picld cupplies for graduate sssistant
to June 29
July 1 = Aug, 23
Gihier {masps, printing, ete,)

to Junz 30
July 1 « Hov. 30

Totsl to Juus 30
Tetal July 1 - Eov. 30

Grand total

.y

155.22
150,05

2.05
75.0¢
§375.00

P bt

3,761’:}3

4,384.09

$8,145.60
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AVAITLABILITY AND UTILIZATION OF MIGRATORY WATERFOVWL
IN WESTERN ALASKA

David R, Klein and Darwin E. Seim

The inhabitants of the Yukon-Kuskokwim Delta are preponderantly Eskimos. An-
cestrally they have killed ducks and geese for food without regard to the time
of year or other res*riction. Initially the harvest was accomplished by egg
gathering during the nesting period, by the clubbing of flightless birds during
the molt, and by taking on the wing with the crudest of aboriginal devices.

The introduction of firearms to natives of Alaska began in the late 1800's and
after the turn of the century increased rapidly. Today the Eskimo hunter is
well equipped with modern firearms and a supply of ammunition limited only by
his ability to pay. Available to him are methods and means of transportatxon
giving him greater mobility than ever before.

in May of 1951, in the Yukon-Kuskokwim Delta region, attempts were made by U. S.
Fish and Wildlife Service agents to enforce the stipulations of the Migratory
Bird Treaties with Canada and Mexico, which prohibit the taking of waterfowl
between March 10 and September 1. These enforcement attempts were met with an
outcry of indignation from the Esikimo people of the area who bhad been in the
habit of hunting waterfowl whenever they were available, and in one case, a Fish
and Wildlife Service aircraft and personnel were fired upon by natives resisting
attempts to apprehend them in the act of hunting. As the controversy developed,
both state and national political figures became involved in the issue. Although
there was much heated debate and discussion of the problem, and general condem-
nation of beth the action of the federal government and the anarchistic attitude
of the natives, no satisfactory solution to the problem resulted. In fact, the
entire controversy, as reported by the prgss, was characterized by a general
lack of knowledge of the magnitude of the problem of native use of waterfowl
from the standpoint of the effect on the waterfow! resource and the significance
of seasonal use of waterfowl to the Eskimos themselves.

This study was undertaken with the broad objective of providing basic informa-
tion necessary for an objective appraisal of the problem of seasonal use of
waterfowl by Eskimos in the Yuknn-Kuskokwim Delta (Figure 1). Specific objec-
tives are as follows:

1. To determine the timing of spring migrations of waterfowl into
the area; abundance and seasonal variation in numbers; and
species composition of bird populations.

2. To determine the extent of utilization by species by residents
during spring migration; nesting (egg gathering); molt (drives);
and fall hunting.

3. To study economic, social and ethnic features of individual and
organized groups of residents to determine to what extent these
factors contribute to the degree and pattern of utilization.

The first objective, that of determining the timing of spring migrations of

£
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Yukon-Kuskokwim Delta area of Alaska (Scale 1:2,500,000).
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waterfow!, abundance, seasonal variations in numbers and species composition,
was undertaken in the study area by Darwin E. Seim, a graduate assistant at the
Alaska Cooperative Vildlife Research Unit. Mr. Seim spent the spring and sum-
mer of 1964 traveling in the study area, recording observations on distribution
and abundance of waterfowl by species, and conducting quantitative investiga-
tions of nesting densities of waterfowl and concentrations of molting adult
birds. Mr. Seim's report on his summer's investigations is included as Part i
of this report.

PART |

ESKIMO UTILIZATION OF WATERFOWL
"ON THE YUKON-KUSKOKWIM DELTA

David R, Klein

The utilization studies were conducted by the principal investigator during
April, May and June of 1964 and during February 1965. Preliminary contact was
made by correspondence with each village council within the study area, explain-
ing the nature of our study and requesting the cooperation of the men of the
village in the interest of providing a basis for a realistic appraisal of the
problem. The letters to the village councils explained that ! would visit the
villages shortly after the spring hunting period and would inquire of them at
that time information about the use they make of waterfow!l throughout the en-
tire vear.

S .
Travel to the villages was accomplishedriﬁrough the use of chartered aircraft.
Mr. Ray Christiansen, who operates an air charter service out of Bethel, flew me
to most of the villages surveyed. Mr. Christiansen is an Eskimo as well as a
representative in the state legislature and he acted as interpreter in many of
the,villages. His personal friendship with natives in the villages and the
fact that he is himself an Eskimo were of considerable value in enabling the
establishment of a degree of rapport with the men of the villages during the

_interviews. | flew to the remainder of the villages visited with Samuelson
Flying Service of Bethel, which is owned and operated by an Eskimo and which
employs Eskimo pilots almost exclusively,

Upon arriving at a village, the village council president (chief) or other coun-
cil member was contacted and arrangements were made to meet with the men of the
village. The usual meeting place was the National Guard armory, although meet~
ings were also held in trading posts, school and church buildings, community
houses, and out of doors. Although the meetings were held on short notice,
generally 20 to 30 men were in attendance. Actual attendance varied from eight
at Akiak to 45 at Hooper Bay. Meetings were held in 25 different villages.

The general procedure during the meetings was to explain the nature and justi-
fication of the study, pointing out the advantage to everyone involved of the
availability of factual information so that an objective appraisal of the prob=-
lem would be possible. Specific questions were then asked to ascertain the

£
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numbers by species of waterfowl obtained by the average hunter during the spring
and fall shooting periods and these values were then related to the average take
per household. The number of eggs gathered per household and the primary species
involved was also sought as well as the number and species of birds caught 'in
summer drives of flightless adults. The men were also questioned as to the use
made of the birds; the numbers eaten fresh and the amount preserved and methods
employed; trends in recent years in the take and use of waterfowl; the types

.and amounts of other wildlife resources available to the people, such as fish,
marine mammals, moose, fur bearers and small game.

Generally, the cooperation and response of the people in the villages was excel~
lent. In one instance, in response to my preliminary letter, each hunter in

the village had reported his daily take of waterfowl during the spring hunt to
the scribe of the local Alaska Scout platoon. The scribe in turn tallied the
total take for each man in the village. This record was then presented to me
when.! visited the village. In another area, where the people had physically
resisted enforcement attempts by Fish and Wildlife Service agents in 1961, the
men were extremely cautious about divulging information about their use of
waterfowl.  Generally, however, the people freely provided the information |
requested about their spring and fall harvest of geese and ducks. This is
substantiated by comparison of these data for villages on the lower Yukon with
similar data collected by Branch of River Basin Studies personnel during 1956
(Progress Report No. V. Fish & Wildlife Resources of the Lower Yukon River.
U.S.F.W.S, Juneau, Alaska. 1957). In an attempt to gain the confidence of the
people in the villages surveyed, the BRBS personnel delayed their interviews
until after they had been in the area for some time. Their data reflects great~-
er harvests of waterfowl than had been previously estimated. While | was unable
to have the obvious advantage of familiarity.with the people, the fact that |
used an interpreter and that he was an Eskimo and was well known to the people,
and further, that | was not identified with' the U,S, Fish & Wildlife Service,
undoubtedly contributed to the reliability of the data | collected. It is note-
worthy that data from this study and the BRBS study for Emmonak and Mountain
Village, where BRBS personnel spent considerable time, are quite similar while
the data for Pilot Station, where BRBS personnel had very limited contact, show
wide differences. These comparisons of average waterfow! harvest per household
are as follows: ’

Total Geese Reported Taken ~Total Ducks Reported Taken

Klein BRBS Klein BRBS
Emmonak ' 30 22.5 15 5
Mountain Village 38 21.6 12 12
Pilot Station 170 22.8 , 75 11

Because the Eskimos of the Yukon-Kuskokwim Delta region feel strongly about
their need and "right' to hunt geese and ducks in the spring, they generally
were not reluctant to speak of their spring waterfow! harvest and they apparent=-
ly feel justified in this defiance of the migratory waterfowl regulations. How-
ever, Eskimos appear to feel less secure in justifying the spring hunting of
swans and cranes, egg gathering, and summer drives of molting flightless water-
fowl. This is presumably because they cannot usually justify these activities
on the basis of need, and they harbor some concern about the possible harmful
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effects of these activities on the waterfow! populations, Consequently, Eskimos
were at times somewhat reluctant to give specific information about their take
of swans and crames and to talk about egg gathering and drives of flightless
birds. The data obtained relative to these activities is, therefore,of a less
reliable nature than the goose and duck harvest data.

Population and economic data for the study area have been obtained from various
published and mimeographed reports which are cited in the text. Of particular
value in this respect is Mr., Lado A. Kozely's '"Overall economic development plan
relating to the Yukon-Kuskokwim River basins'', Bethel District O0ffice, Bureau of
Indian Affairs. 1964,

Ethnological and historical information about the Eskimo people of the area was
obtained from the literature. More detailed descriptions of the cultural changes
taking place in the area, the roots of origin and historical cultures of the
people, and the ethnography of the Eskimo can be obtained by reading Oswalt's
""Mission of change in Alaska'' and 'Napaskiak', Illarion's 'Journals of Hiermonk
I1larion, Russian Orthodox Church Missionary'', and Nelson's ''The Eskimo about
Bering Strait''.

This report deals primarily with the seasonal utilization of waterfow!l by
Eskimos on the Yukon-Kuskokwim Delta. Demographxc economic, sociologic, and
ethnographic information is presented only in so far as it may relate to the

problem of native use of waterfowl. Secondarily, knowledge of the abundance and
distribution of waterfow!l by species which resulted from Mr. Seim's field work
is also included in Part 1l of this report.

The People:

The Yukon-Kuskokwim Delta area has an avepage population density of about one
person per three square miles. With thé exception of less than 25 people IlVlng
in isolated locations, the entire population of the area, estimated at 9,521 in
1963, lives in 35 villages and the town of Bethel. The population of Bethel in
1963 was 1,538 and the other villages ranged in size from 3! to 531. |In 1963
only~three villages had a population less than 100, thirteen were in the 100-200
range, eleven in the 200-300 range, seven in the 300-400 range and only Hooper
Bay had a population in excess of 500 people.

S:nce ‘the introduction of aspects of Western culture and economy into the area,
there has been a general abandonment of the smaller villages where subsistence
hunting and fishing were the only economy. The Eskimo people have in turn con-
- centrated in the larger villages along the Kuskokwim and Yukon Rivers, and on
the coast of the Bering Sea where schools, churches, and stores are available.
Kozely (19Gk) lists over fifty villages within the study area that have been
abandoned during the past three decades. Many of these now abandoned villages
were located on the tundra of the Delta at some distance from the two main
rivers. +As .a result of this shift in population distribution, vast areas of
the Delta which were previously spotted with small villages are now completely
unpopulated.

The Yukdn—Kuskohuim Delta area supports the largest concentration of Eskimo
people existing today. Eskimos constitute over 97 percent of the total human



-S-.

population of the area. With the exception of white school teachers in most of
the villages, and white missionaries and traders in some of the villages, the
major portion of the white segment of the population is in Bethel, where in 1962
whites numbered 231, The ratio of whites to Eskimos is presently decreasing

due to a faster rate of increase among the Eskimos. Children under 14 years of
age made up 49 percent of the population of the study area in 1963. The average
annual rate of increase in the area is 4.18 percent. This compares to 1.4 per-
cent for the entire United States and rates of two percent for India and 3.5 per-
cent for Mestico.

In a U. 5. Public Health Service study of a sample of ten villages in the Yukon-
Kuskokwim Delta area, including 420 housing units, it was found that 86 percent
of the houses had only one room, ten percent had two rooms, and four percent had
three rooms. The typical family consisted of eight persons; the mother's age

was 25 to 29, she-had five living children, and 40 percent of the mothers studied
had tuberculosis,

The Eskimos of the Yukon-Kusiokwim Delta regions are all members of the Bering
Sea Eskimo sub-group. This group is further broken down into the following
tribes within the study area: Chnagmiut - the lower Yukon including the Delta;
lkogmiut ~ the Yukon River above Marshall and historically as far up river as
Paimiut; Magemiut - the coastal area from the mouth of the Yukon to Cape Roman=-
zof; Kaialigmiut - the coastal area and adjacent tundra from Cape Romanzof to
the mouth of the Kuskokwim; Kuskwogmiut =~ the Kuskokwim River upstream to Aniak.
In addition, the Eskimos of Goodnews Bay are derived from the Nushagamiut of the
Nushagak River in Bristol Bay (Collins, 1954). All of these people speak the
same basic Yuk dialect which is one of the three dialects of VWestern Eskimo.

Patterns of VWaterfowl Use:

o
Prior to the coming of the first whites to the Yukon-Kuskokwim Delta, and before
the introduction of firearms, Eskimos relied upon primitive weapons and tech-
niques to take waterfowl. Although their bow with blunt~tipped arrow and the
throwing bola, which were used for taking waterfow!, were relatively inefficient
in contrast to the shotgun, a much greater effort was expended in the pursuit of
~waterfowl over a longer duration of time than is presently the case. Egg gath-
ering and drives of flightless adult birds in the summer are still undertaken in
essentially the same manner as they were in the past, although the use of out-
board motors has added to the mobility of the Eskimo and motor powered boats are
a definite asset in conducting drives on large lakes or lake systems. The
patterns of waterfowl use by the Eskimos of the Delta region vary considerably
from the coastal areas to the up~-river regions where the tundra intergrades with
the shrub type and spruce forests.,

The coastal Eskimos, which include the pecople of the villages of Scammon Bay,
Hooper Bay, Tanunak, Nightmute, Newiktok, Kipnuk, Chefornak, Kwigillingok,
Kwinhagak, and Goodnews Bay, derive much of their subsistence economy from the
sea, although they are not oriented toward the sea to as great an extent as
Eskimos on the islands of the Bering Sea or those on the Arctic Ocean coast of
Alaska. Fish, primarily tomcod, and seals are the resources of the sea upon
which they draw most heavily, Other marine mammals, such as walrus and beluga
whales, are not abundant in this region. Seal hunting is an important winter
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occupation and continues into the spring and early summer until the sea ice
leaves the coastal areas. A few men from the villages on the Yukon Delta, the
villages of Chevak, Tuntatuliak and Eek, and as far up the Kuskokwim as Napaski-
ak, travel by dog sled to the coastal areas to hunt seals.

It is during the early spring (late April and early May, see Table I) that large
numbers of northward migrating eider ducks become available to seal hunters.

The eiders come in almost continuous flocks of a few to several hundred birds

each and fly low over the open leads adjacent to the shore ice. Their date of
arrival and availability is governed to a large extent by the ice conditions and
occurrence of open water. Seal hunters shoot the eiders as they pass over them
while they are lying in wait for seals. Seal hunters are reluctant to shoot
eiders when seals are present in the area because they feel their shooting will
frighten the seals; however, the eiders are readily taken during periods when
seals may be temporarily unavailable. The eiders are an important food source

for the seal hunters, who may remain afield for several days at a time, and they
are also taken back to the villages for food when they can be killed in sufficient
quantity. Because the eiders are among the first waterfowl available after a long
winter of living on fish and seal, they are looked forward to by the people as a
pleasant variation to their diet. In those years when fish stored for winter use
are depleted before spring and fresh fish and seals are not abundant, eiders be-
come an important supplimentary source of food.

Vhile fircarms have enabled seal hunters to take larger numbers of eiders on a
given hunt than was the case with aboriginal techniques, in recent years the
presence of a cash economy has resulted in increased dependence on purchased
foods with a corresponding reduction in the effort expended in seal hunting.
Even with a substantial increase in the cash value of raw seal hides, only an
average of about 20 percent of the men of the coastal villages continue to hunt
seals. Seal hunting is of greatest importdnce in the villages of Scammon Bay,
Hooper Bay and Tanunak. o

As the spring progresses in the coastal areas, other early arriving species be-
come available (Tables 1, 2, 3 and 4). The Cackling and White-fronted Geese
arrive in abundance in early May, although a few birds generally arrive by late
April. The Emperor Goose is generally a little later in arriving with the ex-
ception of the Goodnews Bay area where Emperors congregate in large numbers in
late ‘April. The Emperor Goose is taken in greater numbers than any other goose
in all of the coastal villages from Goodnews Bay to Newktok. In Chevak, Hooper
Bay, and Scammon Bay, the Cackling and White-fronted Geese constitute the larger
portion of the spring take.

Pintail ducks are also taken in large numbers throughout the coastal area (Table
3). Although they are not as eagerly sought as geese, because each duck repre=-
sents a smaller amount of meat than does a goose, they are more readily obtain-
able than geese after the tundra ponds and lakes become free of ice. Mallards
are not as abundant in the coastal tundra as they are in the areas further back
from the coast and they, therefore, are not taken in appreciable numbers by
Eskimos in the coastal villages.

During the early spring immediately after the birds first start arriving on the
tundra, the hunting is most intensive. At this time the people are eager for a
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change of diet, other food is in as short supply as at any other time of the year,
and after a winter of unemployment, financial reserves are at a yearly low. There
is no question but that the need is greater at this time for the birds than at any
other time of the year. The men generally travel 10 to 20 miles daily by dog team
to favored hunting locations where pass shooting is possible or where exposed mud
bars are favored by geese as resting sites. Blinds of snow and ice or dead vege-
tation are used as well as decoys of mud and sticks or dead birds.

Further in from the coast and on the lower Yulkon and Kuskokwim Rivers, the pattern
of spring hunting is quite similar to that on the coast. Species composition,
however, shows more variation from area to area. On the Kuskokwim River, includ-
ing the tundra villages of Nunapichuk and Kasigluk, the Canada goose varieties
(Cackling and Lesser Canada Geese) and to a slightly lesser extent the White-
fronted Goose, are the only geese taken in numbers during the spring hunt (Table
2). Although among the ducks, Pintails are taken in greatest number, Mallards
assume increasing importance in the upriver areas. Most of the early spring
hunting is done along the Kuskokwim River itself, which is an important flight-
way for migrating geese and ducks. Bluffs and high cutbanks are favored locations
for pass shooting and exposed river bars, which are used as resting areas by the
birds before any open water is available, are also good hunting locations.

The species of waterfowl taken during the spring hunting period on the Yukon
River vary considerably more from area to area than is the case on the Kuskokwim
River. At Russian Mission, the Canada geese varieties are taken in greatest
numbers while hunters from Marshall and Pilot Station take more brant and lesser
numbers of White-fronted and Canada geese. At Andraefsky, White-fronted Geese
predominate in the bag; and at Mountain Village, Snow Geese and White-fronted
Geese are taken in almost equal numbers, with brant and the Canada varieties
being of lesser importance. Pintails and Mallards are taken in equal numbers on
the Yukon from Russian Mission to the mosh.

Without doubt, the importance to the Eskimo of spring hunting on the Yukon-
Kuskokwim Delta, and the take of waterfowl associated with it, have increased
substantially since the introduction of modern firearms inte the area. Because
of the increased human population throughout the entire Delta area and the con-
centration of these people in relatively few villages, instead of being dis~
persed as they were before the advent of schools, churches and stores, a greater
pressure is exerted upon the land resources available from any one village.
Consequently, although the resources of the land are less efficiently utilized
in the more remote areas than was the case in the past, those areas adjacent to
the villages are not able to provide the abundance of subsistence foods that is
necessary to feed the village populations without pronounced seasonal shortages.
Since the period of the year during which food shortages are most likely to
occur coincides with the spring arrival of waterfowl, it is understandable that
use of these birds is greatest at this time.

The intensity of spring hunting is greatest immediately after the birds first
arrive and until thaw conditions render travel by dog team on the rivers, sloughs,
and tundra no longer possible. During the breakup of ice in the rivers (early
May on the Kuskolkwim and late May on the Yukon) and until the ice ceases to flow
in the rivers, travel is greatly restricted and hunting effort is naturally cur-
tailed. Only a few years ago it was the custom of virtually all of the Eskimos
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of the river and tundra villages to leave the villages before spring breakup and
travel as family units to individual! hunting camps which were dispersed through-
out the tundra of the Delta. At these camps, muskrat hunting was the primary
occupation, although waterfowl were shot for food. The families generally stayed
at the spring hunting camps until salmon were beginning to run in the rivers and
travel back to the villages was possibie by boat. During recent years there has
been decreased interest in muskrat hunting because of the reduced prices offered
for their pelts; and, in addition, parents have beome more reluctant to take
their children out of school during this period. As a result, there are present-
ly only a few families in each village who continue to make the annual move to
the spring hunting camps. This trend has accordingly reduced the late spring
hunting pressure on waterfowl which is of a more dispersed nature than the early
spring hunting. In addition, the waterfowl hunting associated with muskrat
hunting results in the take of birds that may have already begun nesting.

During the summer an occasional bird may be shot for food throughout the Delta
region, but generally the abundance of fresh fish does not allow for any shortage
of food and the people are usually occupied at this time with the many activities
associated with the catching and preservation of fish. Also in recent years,
increasing numbers of men jn the lower Yukon and Kuskokwim River areas have be~
come engaged in commercial fishing activities and many men from the villages of
the coast near the mouth of the Kuskokwim each year travel to the Bristol Bay
area to be employed in salmon canneries. These cash-yielding occupations, which
are important to the economy of the villages, obviously take precedence over
subsistence hunting.

The gathering of eggs from the nestis of waterfowl has traditionally been prac-
ticed throughout the Delta region; however, it has been of greatest importance
in the coastal tundra where nesting densities are highest (Table 4). It seems
likely that in spite of the increased human population, fewer eggs are gathered
presently each season than was the case’in the past. With the people concen-
trated in the villages and fewer people dispersed over the tundra, the total
area presently searched for eggs is much less than was previously the case, and
egg gathering is mainly restricted to the areas adjacent to the tundra and
coastal villages. There is no significant amount of waterfowl nesting in the
shrub and forest zones adjacent to the upriver villages on both the Yukon and
Kuskokwim Rivers, consequently, egg gathering by the Eskimos in these villages
is only practiced by those families who travel to spring hunting camps on the
tundra. As mentioned above, the proportion of families in the upriver villages
that go to the spring hunting camps is quite small.

Egg gathering is done primarily by the women and children of the coastal and
turdra villages. Although the eggs obtained are important as food, there is
undoubtedly additional incentive for egg gathering associated with its tradi-
tional significance in the culture of the people and the recreation obtained
from such group outings. While most of the egg gathering is done adjacent to
these villages, it is not uncommon in favorable weather for groups of women and
children to be transported scveral miles by boat for a day of egg gathering in
more productive habitat. In the spring hunting camps of the upriver Eskimos,
eggs are gathered by the men in association with their muskrat hunting excursions
as well as in the vicinity of the camps by the women and children.

P

s



-9 -

v B

The larger the egg the greater its value as food, consequently, the eggs of the
various species of geese nesting throughout the region are preferred although
any eggs encountered are usually utilized, down to and including the smallest
eggs of passerine species. In the coastal fringe of tundra from Scammon Bay to
Kwinhagak, the eggs of Emperor Geese are readily available and constitute the
major proportion of eggs taken. The eggs of Cackling Geese are also fairly
abundant throughout this same region and at Chevak and possibly Newktok, they
are most frequently taken. The eggs of sea gulls comprise a significant part
of the total eggs taken and at Scammon Bay, Tanunak, Tiksik Bay (new site of
Nightmute), and Goodnews Bay, the eggs of murres, puffins, and other sea birds

“are available and are gathered. In the tundra areas of the Delta further back
“from the coast, eggs collected represent a more random assortment of species.

An important method of taking waterfowl in the past has been that of staging
drives of flightless birds in mid-summer when adults are molting their flight
feathers and before juveniles have attained flight. These drives have involved
large numbers of people (usually all those in a village who were physically
able) and were usually conducted among the’ lake systems where the ducks and
geese concentrate during the molt. 1In recent years the drives have lost much
of their significance to the economy of the villages and each year sees a re-
duction in the total number of drives made throughout the area.

"The drives require considerable organization and advance planning within the

village. Boats must be committed to transport the people to the drive area and
to be used in .the actual drive on the lakes. The birds are herded into one
large flock on the lakes through the use of boats and kayaks and then are forced
onto the land where additional people drive them ahead of them into fish nets in
which they become entangled or through a line of waiting people who kill the birds
with clubs. The social aspect of the drives, the thrill of the chase, and the
general excitement all contribute to makg#i'them a pleasant diversion from the
summer's fishing activities. The number of birds taken in a single drive, of
course, varies with the habitat in which the drive is conducted as well as with
the efficiency of the drive in terms of numbers of people and boats .and general
organization. Generally, in order to be worthwhile, a drive involving most of
the people of a village would have to yield at least several hundred birds.

From reports of the distribution of birds per family resulting from:drives, the
average take per drive quite likely falls:between one and two thousand birds.
Additionally, small drives may occasionally be undertaiken by several men with
boats when they are afield in the summer and conditions are favorable. Such
drives generally yield from 20 to 100 birds. :

Traditionally, at least one drive was conducted by the people in each of the
villages of the coastal, tundra and downriver areas. Drives were not generally
undertaken by the people in the upriver regions because it was necessary to
travel too great distances from the summer fish camps on the rivers to reach
suitable areas for drives. The social and recreational aspects of drives have
perhaps always been of nearly equal significance to the actual need for food at
a time when other food is quite abundant. With the increase in wage employment

~in recent years, the demands of commercial and subsistence fishing, and the more

frequent absence of men from the villages during the summer months, there is less
opportunity and incentive to organize village drives. Also, the Eskimo people
realize this activity is in violation of federal laws, and because they cannot

E
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justify it in their own minds on the basis of need for food, there is increasing
hesitation among them to undertake a drive which requires advance decisions and
planning. It is always more difficult to rationalize a questionable action be-
fore than after the fact. Further, there is concern by the people that they
may be apprehended by federal agents while they are in the act of making a

drive and they realize that an organized drive on the treeless tundra involving
several boats and dozens of people is readily visible from a plane flying over
the area.

Organized village drives during 1963 were apparently restricted to a few coastal
villages including Scammon Bay and Chefornak and possibly others, the two tundra
villages of Kasigluk and Nunapichuk, and Napaskiak. The estimated total take in
the Scammon Bay drive was 2,500 birds, while the estimated take from a drive at
Napaskiak in 1951 was 1,400 birds. The Chefornak drive, on the other hand,
apparently involved less than 200 birds, mostly Emperor Geese. Other organized
drives may have taken place during 1963, but we are not aware of them. In the
coastal areas, Emperor Geese are the birds taken most frequently in the drives
while in the tundra viliages and at Napaskiak, ducks (Pintail, Canvasback, and
Mallard) apparently predominate with some Lesser Canada Geese also being taken,

Fall hunting of waterfowl is of considerably lesser importance throughout most of

- the Delta region than is spring hunting (Tables 2 and 3). The exceptions are the

Yukon River villages of Marshall, Pilot Station, and Andraefsky, where fall hunt-
ing results in a greater take of birds than does spring hunting, and the coastal
villages of Scammon Bay and Hooper Bay where fall and spring hunting are about
equal, There are several reasons for the general reduced take of waterfowl in
the fall which include the availability and abundance of other food at this time,
the demands of other activities such as subsistence fishing and fish preserva~
tion, moose hunting in upriver areas, the high cost of salt for preservation of
birds for winter use, the greater warnneéﬁ of the birds than in the spring, and
the absence of well deflned flightways in the fall,

Geese are not as readily available for hunting in the fall as in the spring.
Consequently, there is a much greater reduction in the number of geese taken
durlng the fall than is the case among ducks. This characteristic of the fall
take_.is most pronounced in the villages of the Kuskokwim River above Bethel.
The take of swans and cranes during the fall is relatively insignificant in
contrast to the spring take.

There are a few individuals in some of the villages who preserve birds shot in

the fall for use during the winter period, although most of the birds taken dur=~
ing the fall throughout the area are used as they become available as food. Be-
cause of the damp rainy weather, which is common during the fall, birds cannot
usually be preserved by drying as is sometimes done in the spring, and cold
storage facilities are not available, linstead, it is necessary to use salt as

a preservative and the salted carcasses are stored in wooden barrels, The salt
and barrels necessary for preservation of birds in this manner are quite expen-
sive in these remote villages; consequently, only the occasional, more affluent
Eskimo can afford to preserve for winter use birds which are shot in the fall. .

Traditionaffy, in addition to the meat of waterfowl as food, use was made of the
bird skins, with feathers left on, for the construction of parkas; goose and eidern

Ed
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down was used to a limited extent as insulation in garments; showy Teathers were
used as decoration on mammal! skin parkas and for ornamentation on masks, fans,
and other ceremonial objects; and needles and other implements and tools were
made from bird bones. Bird~-skin parkas were common throughout the Yukon-Kuskok-
wim Delta area as recent as 30 to 20 years ago. They were most frequently made
from the vental surface skins of geese, brant, and eider ducks; and while ex-
tremely warm, these parkas do not wear as well as most mammal-skin parkas.
Bird-sikin parkas are now extremely rare throughout the area. Feathers are still
used to some extent Tor decoration on parkas and in the construction of ceremonial
fans and masks which are exported for sale to tourists. Metal implements and
tools have completely replaced the uses previously made of bird bone.

Economic Status of Area:

The basic economy of the entire Yukon~Kuskokwim Deltas area is that of subsis~
tence hunting, fishing, and gathering. The major portion of the food consumed
by the people and their dogs comes from the wildlife resources of the area,
virtually all of the fuel for cooking and heating is locally obtained wood or
seal oil, and much of the Eskimo clothing is made from hides of the marine and
land mammals of the area.

By far the most important single item in the subsistence economy of the area is
salmon. Virtually all of the villages, with the exception of those in the
coastal areas, are dependent for their primary food source upon the annual mi-
gratory runs of salmon up the Yukon and Kuskokwim Rivers. Large quantities of
salmon are caught in giil nets as they move up the rivers and are sun dried on
racks and stored for winter use for human consumption and for food for dogs,
which are essential as draft animals. On the upriver portions of the Yukon and
Kuskokwim Rivers, above tidal effects, fish wheels are occasionally used to take
salmon. Vhen drying weather is poor in./ate summer and early fall, the fish
racks may be covered and fires used to hasten drying or the salmon may be placed
in pits lined with sedges or other vegetation and covered until ready for use in
late fall or early winter. With the beginning of the fish runs, the people
disperse from the villages to fishing camps along the rivers. These are tradi-
tionally used fishing sites occupied by one to a few families each, -and with
permanent fish drying racks and storage sheds. Tents are used for summer living.
People at the villages of Kasigluk and Nunapichuk, where salmon are not avail-
able, annually travel down the Johnson River to its confuence with the Kuskok-
wim where they fish for salmon.

s

Among the salmon, the kings are of primary importance to both the subsistence

and commercial fisheries. Chum salmon are very abundant and are caught and
preserved in large numbers primarily for dog food. Chums are fished commercially
and are also caught for personal use. Red salmon are only available in numbers
on the Kuskokwim, and are caught for subsistence purposes in the fall. |In
addition to salmon, other fish available seasonally throughout the area include
sheefish, smelt, blackfish, whitefish, pike, Tush (ling cod), and in the coastal
areas needle fish, tomcod, herring, flounder, and trout.

Other food resources of the area, in addition to fish and waterfowl, include
marine mammals, moose, ptarmigan, snowshoe and arctic hare, carcasses of mammals
taken for their pelts (such as muskrat and mink), berries and greens from wild
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plants, and limited production of leaf and root crops in home gardens.

The cash economy of the area is supplimental to the subsistence economy which
meets many of the basic needs of the people. Nevertheless, cash is essential

to purchase the many staple food items introduced into the Eskimo diet by whites,
such as tea, coffee, salt, flour, milk and sugar; it is also required for cloth-
ing, outboard motors and fuel, fish nets, rifles and ammunition, household items,
etc. Less basic to the needs of the people, but important to their psychological
well being, are such things as food delicacies from the trading post, dress
clothing, radios, occasional air transportation, movie attendance money, and
religious items and offerings.

Sources and amounts of cash income for 10 villages in the Yukon-Kuskokwim Delta
area are presented in Table 5. \‘lages are derived mainly from cannery or saltery
work, National Guard participation, work for the local village traders and Bureau
of Indian Affairs, school facilities, and longshoring. Commercial fishing is an
important source of income on the Kuskokwim River downstream from Kwethluik, and
on the Yukon River from St. Marys to the sea. King, silver, and chum salmon are
the three species of fish upon which the commercial fisheries is based. There

is no commercial fishery in the coastal areas south of the Yukon Delta.

Hunting and trapping income is derived from the shooting of muskrats and trapping
of mink for their pelts, and the sale of seal hides. Mink trapping has been by
far the most important activity of this nature and averages annually 15,000 to
20,000 mink valued at between $375,000 and $500,000 (Burns, 1953). Mink from the
Yukon=Kuskokwim Delta are considered the largest and the best quality mink in
North America, and they command premium prices at fur auctions. Oswalt (19563)
indicates that $250 to $375 was the average value of mink to each trapper in

1956 at Napaskiak. In the past two years the harvest has been considerably be-
low these levels due to poor weather conditions during the trapping season and

a pronounced reduction in the value of mihikon the market. Hair seal pelts have
increased in value in the last few years and now bring prices of $20 to $30 per
peit. Muskrats have yielded reduced income from trapping in recent years due to
low value of pelts and the general decreased interest in spring rat hunting
discussed earlier. Oswalt states that during 1956, which was a poor year with
local prices of $.40 to $.35 per pelt, the range in income by Napaskiak muskrat
hunters was $20 to $200.. Other fur bearers of lower abundance and frequently
only locally available throughout the area, but which contribute to the overall
income from trapping, are weasel, beaver, marten, river otter, snowshoe hare,
Tynx, wolf, and fox. '

Income from arts and crafts involves the sale of items of women's handicraft such
as baskets of grasses, sedges, and roots; parkas and mukluks; dolls and beadwork.
In some of the coastal villages, men do limited ivory and wood carving. Utili-
tarian articles constructed for local sale by some men with special craft abili=~
ties include river boats, kayaks, and dog sleds.

Total personal income within the study area can only be estimated from the in-
complete data available; however, it exceeds $4 million annually. Earned income
constitutes approximately 35 percent of the total income of the area, the re-
mainder being welfare income from state and federal sources (Table 7). Welfare
money is available mainly under the following categories: old age assistance,
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aid to dependent children, aid to the blind, unemployment compensation, social
security, and direct Bureau of Indian Affairs and State of Alaska payments to
individuals without other sources of income and unable to subsist from the land.
Of the total welfare monies coming into the area, approximately 80 percent are
from the State of Alasia, and most of the remainder is through the Bureau of
Indian Affairs. It is interesting that the distribution of welfare money to

the villages appears to be correlated with the proximity of the village to the
town of Bethel, where the district welfare‘agency offices are located. For
éxamplé,'fﬁé"ﬁ]llage of NapasiKiak, which is only seven miles from Bethel, has a
per capita income $17 above the average for the area and 30.2 percent of its in-
come is derived from welfare. While Pilot Station, approximately 90 miles from
Bethel and on the Yukon River, has a per capita income $106 below the area aver-
age, yet only 9.1 percent of its income is from welfare. In addition to direct
welfare payments, those individuals with Eskimo blood are also given free medical
care through the auspices of the U, S. Public Health Service, which has a large
staffed hospital in Bethel and sends nurse and doctor teams on frequent visits
to the villages.

The per capita cash income for the area is obviously among the lowest in the
nation. The average per capita income of $432 for the villages, for which com-
plete data is available, compares to the 19563 averages of $2,839 for all of
Alaska, $2,500 for all 50 states and $1,390 for Mississippi which has the lowest
average in the nation. The contrast is obviously great and is reflected in the
standard of living of the Eskimo people. However, a direct comparison of cash
income of this nature does not take into consideration the value of the subsis-
tence commodities that the Yukon-Kuskokwim Delta produces and the extent to
which these commodities supplant the need for cash expenditures. The importance
of the fish, wildlife, and plant resources of the area to the Eskimo people is
further appreciated when it is realized that the extremely high costs of any
imported items renders the buying power of.the dollar less than one half of what
it is in Seattle or other lest coast crblés

The Waterfowl Populations:

Waterfowl populaticn data for the Yukon-Kuskokwim Delta area are sketchy. For
those species which, for the most part, nest only in this area, such as the
Emperor and Cackling Geese, population estimates are available based on counts

of birds in their wintering areas or based on aerial or ground counts of breeding
pairs on the nesting grounds. For more cosmopolitan nesters, such as the Lesser
Canada and White-fronted Geese, estimates of the Yukon-Kuskokwim component of
their populations are either lacking or are empirical guesses by workers familiar
with the particular species. Available population estimates for waterfowl species
which are taken by Eskimo hunters in the Yukon-Kuskokwim Delta area are listed in
Table 8 in comparison with the Eskimo harvest.

Cackling Geese and White-fronted Geese receive greater hunting pressure than any
other waterfowl species on the Delta area. The spring take by Eskimos may
approach 15 percent of the total spring population of each species. Lesser

Canada Geese, which are included with Cackling Geese in the utilization data,
apparently are considerably less numerous throughout the Delta area than Cackllng
Geese, and therefore represent the smaller component of the Canada goose varieties
reported taken. Black Brant, Emperor and Snow Geese are only locally available

Car
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throughout the Delta area and harvests of these species are accordingly lower
than for Canadas and White-fronts which are more widely distributed during the
spring migration. Although species populations of Brant, Emperor and Snow

Geese resident in, or passing through, the Deita area are comparable to the
White-fronted and Cackling Geese populations, the portions of their populations
harvested by Eskimos are considerably less than is the case for the White~fronts
and Cacklers. This is apparently directly related to their more restricted local
availability. Probably not more than two to three percent of the total spring
population of Black Brant is taken by Eskimo hunters each year, while the fall
harvest is perhaps three percent. The maximum spring harvest of Emperor Geese
by Eskimos would not likely exceed six percent of the spring population of these
birds, while the fall harvest accounts for about one percent of the population
at that time of the year. Snow Geese do not nest on the Delta, but are avail-
able during spring migration along the coast and on the Yukon Delta. These
birds apparently are destined for nesting areas on Wrangell lsland and the
northeast coastal areas of the Chukchi Peninsula of Siberia and constitute about
300,000 geese (Cooch 196L). On the basis of this population estimate, the
spring harvest by Esikimos on the Yukon-Kuskokwim Delta amounts to approximately
one to two percent of this segment of the total Lesser Snow Goose population.

No population estimates are available for the species of ducks involved in the
harvest. Eiders, which are taken in significant numbers only in early spring,
represent a very small percentage of the total number of eiders which migrate
northward along the coast each spring. Pintails and Mallards, while taken in
greater numbers than eiders, are not as eagerly sought by the Eskimos as geese.
Their harvest is both a product of availability and hunting effort. The take of
over twice as many Pintails as Mallards is the direct result of the relative
abundance of these two species throughout the Delta area. Because the hunting
effort on ducks is considerably less than on geese, it is doubtful if the harvest
of any species of duck approaches five pergent of the spring population.

AV

Most of the Eskimo harvest of swans on the Yukon-Kuskokwim Delta takes place
during the spring. As far as is known, only Whistling Swans are taken, as
Trumpeters apparently do not occur in the area. This harvest accounts for
approximately six to eight percent of the total Whistling Swan population in
North America.

G
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Table 1. Earliest Dates of Arrival of Waterfowl Species in the Yukon-Kuskokwim
Delta Region (data from Gabrielson and Lincoln, 1959)

Species Dates locations
Cackling Goose Apr. 2L Bethel
Apr. 29 Mt. Village
Lesser Canada Goose Apr. 17 Bethel
Emperor Goose ' May 15 Hooper Bay
White~fronted Goose Apr. 17 Bethe]
Apr. 17 Chevak
Apr. 25 Mt. Village
Black Brant May § St. Michael
May 20 Hooper Bay
May 25 Mt, Village
Snow Goose Apr. 29 Mt. Village
Mallard : Apr. 13 Bethel
Apr. 156 Mt. Village
Apr. 23 Pilot Station
Pintail Apr. 14 Marshall
Apr. 19 Eek
Apr. 20 St. Michael
May 8 Hooper Bay
Whistling Swan 740 Mid=April St. Michael
s Apr. 21 Mt. Village
May 7 Bethel
L.esser Sandhill Crane Apr. 29 Mt. Village
< May 2 St. Michael
Pacific Eider May &4 Hooper Bay
King Eider May 4 Hooper Bay
Spectacled Eider May 2 Cape Romanzof
May § Hooper Bay
May 6 St. Michael




-17 -

Table 2. Take of Geese and Brant by Eskimos on the Yukon-Kuskokwim Delta
Spring Fall
Relative Importance Relative lmportance
Fw} -
> g T o
0] '6 E - [+4] B 8 e
~oNE |®o w O NOiNLEl v w o
—_— - O o 7} o’ Xl — o)~ o © ) b -
M~ {0 u i} - o 3 Vel om—]lownl @ ] ) 2 ocCc
ETIBE | : & & BEIETIgE|s = £ g 20
Village es 22 (S £ 8§ & zasllf5|f28 £ 8 & =ao
Yukon River
Russian Mission 240 | 12 ] 120 61 1
Marshall 1120 | 35 2 1 11600 50) 3| 2 1
Pilot Station 2640 | 60 3 2 1 |4840 t 1101 3| 2 I
*Andraefsky 1892 | &3 3 1 LI 2 127281 62 2} 1 3
Mountain Village 1650 | 25 3 1 11 4 71881 131 21 1
*Hamilton 92 | 23 3 2 1 36 9§ 2 1
*Kotlik L | 23 3 2 i 162 91 2 1
*Chenel iak 161 | 23 3 2 1 72 gl 21 1
*Pastolik 23 | 23 3 2 1 9 g1 2 1
*Bill Moore Slough Lo |23 3 2 ] 18 9 2} 1
%Akers Slough 23 | 23 3 2 1 S 91 2 i
Emmonak (Kwiguk) 1250 | 20 3 2 ] 6301 101 24 1
Alukanuk 1500 | 25 3 2 ] L80 81 1| 2 3
Kuskokwim River
*Upper Kalskag 520 { 20 1 1 130 5 1
Lower Kalskag 620 | 20 1 ] . 155 5i 1
Tuluksak 750 | 25 2 1} 390 131 2 ]
Akiak 870 | 30 1 2 232 81 1 2
Akiachak 2250 | 50 ] 2 kso | 1o 1] 2
“Kwethluk 2520 { Lo 1 2 567 91 1 2
*Bethel 812 L 1 2 406 21 14 2
“Oscarville 250 | 25 1 100 10 i
*Napaskiak 875 25 1 350 10 ]
Napakiak 1075 | 25 1 430§ 10} 1
*Tuntatuliak L30 | 20 1 120 51 1
Eek 780 1} 20 ] ] 195 g5 ]
Kwigillingok 1250 | 25 2 1 500 10
Kwinhagak 810 18 2 1 3 135 3 ]
*Nunapichuk LoGo | 3o 1 2 3720 | 604 1} 2
*Kasigluk 3120 { S0 1 2 2340 | 60 1 2
Bering Sea
Sheldon Point 330 15 3 1 2 110 51 2 1
Scammon Bay 2600 {100 [ 312415 oo floof 1] 31 2
Hooper Bay 5480 | 90 1 21 4 3 {7200 {100 | 1121 & 3
Chevak 1134 113 1 21314 319 | 13 1 21314

o
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Table 2. Take of Geese and Brant by Eskimos on the Yukon-Kuskokwim Delta (Cont'd)

Spring A Fall
Relative Importance 7 Relative Importance
S bt
o fng = j g
— o] — [o]
L+9) o] — i (3] O P -
~NoiINE] o w o ~N ol £ o o
— G =~ - 4] ju A A e (D e O © [} o X
3 o [} m e ) 3 vl M~ n © 4+ (] 2 vUC
s=l63|l & = £ 2 2% 8=|o3dik = £ 2202
Village = x| o F w v oal =z, o T W » me
Bering Sea (cont'd)
*Newktok L20| 21 2 1 260} 12 |1
Tanunak 900 | 25 1 5hot 15 | 1
*Nightmute 9871 21 2 1 564 12 ]
Chefornak L5o | 15 2 31 1 240 8111 2
Kipnuk 1125 25 2 1 675 15 1
Goodnews Bay
{(Mumtrak) 429} 13 ] 2] 165 511
Total L7858 34935
Approx. take by
species 20000 113500 | 65C0 1540012500 182€0|9100[1700 {L00 {5500
Average per hunter 31 , 23

*Basis for extrapolating data between ecologically similar villages to obtain
estimates for those villages which were not visited is as follows;:

Andraefsky = average of Pilot Statiggﬁand Mountain Village

¥yt
L
:

Hamilton )
Kotlik

Cheneliak )
Pastol ik )
Bill Moore Slough )
Akers Slough )

= average of Emmonak and Alukanuk

Upper Kalskag = Lower Kalskag
Kwethluk = average of Akiak and Akiachak
Bethel (native) = estimate based on FWS, BIA, and other reports

Oscarville)

Napaskiak ) Napakiak

i

Tuntatuliak = Eek
Kasigluk = Nunapichuk

Nightmute) _ .
Newktok ) ~ 2verage of Chefornak, Tanunak, and Kipnuk
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Table 3. Take of Ducks by Eskimos on the Yukon-Kuskokwim Delta

Spring Fall
Relative Relative
Importance Importance
) o
<5 |~8 B = <% |~8 2 -
S Y R R T B - BRI
it o3 — c kv ] it - I =
Village s |82 =2 = o | 2% (8] £ =
Yukon River
Russian Mission sbo | 27 2 1 260 | 13 2 1
Marshall 320 10 1 2 160 5 1 2
Pilot Station 1100 | 25 2 i 2200 { 50 2 1
*Andreafsky 704 16 2 ] 1188 { 27 2 1
Mountain Village L52 7 1 2 330 5 ] 2
“*Hamilton 24 6 2 ] L8 | 12 ] 1
sKotlik 103 6 2 1 216 12 2 1
*Cheneliak L2 6 2 1 341 12 2 ]
“Pastol ik ) 5 2 1 12 1 12 2 1
*Bil]l Moore Slough 12 6 2 ] 2k} 12 2 1
“Akers Slough 5 5 2 | 12 ] 12 2 ]
Emmonak (Kwiguk) 315 5 1 630 |} 10 |
Alukanuk L20 7 2 1 900 | 15 2 1
Kuskokwim River
*Upper Kalskag 260 | 10 1 2 130 5 1 2
Lower Kalskag 310 |10 V] #2 158 5 ] 2
Tuluksak 300 |10 21 1 210 7 2 i
Akiak 370 30 2 1 L93 17 2 1
Akiachak 315 7 2 1 675 15 2 i
*HKwethluk 1134 118 2 ] 1003 | 16 2 1
*Bethel 609 3 2 1 203 [ 2 1
*Qscarville 150 15 1 30 3 1
*Napaskiak 525 15 1 105 3 1
Napakiak - 6hs {15 1 129 3 ]
*Tuntatuliak 288 112 1 72 3 1
Eek Ls8 12 1 117 3 1
‘wigillingok 750 | 15 3 2 1 250 | 5 2 1
Kwinhagak kso | 10 ] 2 225 5 ]
Nunapichuk - 1360 | 30 2 1 930 | 15 2 ]
Kasigluk 1170 {30 2 1 585 | 15 2 ]
Bering Sea
Sheldon Point 110 5 1 2506 1 13 2 1
Scammon Bay 650 | 25 3 2 1 520 | 20 2 ]
Hooper Bay 1080 |15 I 2 364 | 12 ‘ |
Chevak 504 3 1 2 okt | 15 ]
*Newk tok 5ho |27 2 1 200 { 10 1
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Table 3. Take of Ducks by Eskimos on the Yukon-Kuskokwim Delta {(Cont'd)
Spring Fall
Relative Relative
- Importance - importance
o R — v © - —_
NS - L o - ~ O T et L Ll
— @ fe © o w© L _© —_ © o
T »— o — + Q T — @ n — et
=i b= R c 2 g 5 3 = £
Village s B2 2 a. w g - = = a
Bering Sea (cont'd)
Tanunak 720 {20 2 1 4681 13
*Nightmute 1269 27 2 ! hLyo 10 1
Chefornak 500 20 3 2 1 390 13 2 ]
Kipnuk 1300 |40 ] 225 5 1
Goodnews Bay (Mumtrai)| 264 3 i 56 2 1
Total 21700 15315
Approx. take by
species 4700 12000f 3300 L300 10500
Average per hunter 14 10

*Data calculated from ecologically similar villages.

See footnote Table 1.
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Table 4. Take of Swans, Cranes, and Bird Eggs by Eskimos on the Yukon-Kuskokwim
Delta
Swans Cranes Eags
e h: =
<& <2 ~ o N2 S N
T= oo T~ T ° = LR
el g 3 L i - T e — 3
Village S S 22 25 L2 25 22
Yukon River
Russian Mission GO 3 5 n.s.
Marshall 123 L 10 240
Pilot Station 352 3 30 90
Andraefsky 300 7 30 225
Mountain Village 330 5 30 n.s.
“*Hamilton 12 3 2 26
*Kotlik 5L 3 7 119
*Chenel iak 21 3 3 L6
*Pastol ik 3 3 n.s. 7
*Bill Moore Slough 6 3 n.s. 13
*Akers Slough 3 3 n.s. 7
Emmonak (Kwiguk) 252 b 30 500
Alukanuk 120 2 20 310
Kuskokwim River
*Upper Kalskag 52 2 5 n.s.
Lower Kalskag 62 2 5 n.s.
Tuluksak 30 T o 10 T4 24
Akiak 116 y 7 S 120 24
Akiachak 150 10 135 3 312 2k
Kwethluk Ll 7 126 2 336
“Bethel Lo 10 n.s.
*0scarville 20 2 2 L3
“Napaskiak 70 2 6 192
Napakiak 35 2 8 2156
*Tuntatuliak S6 L 25 86k 36
Eek 156 4 30 1404 36
*Kwigillingok 200 L Lig 1300 36
*Kwinhagaic 130 L L2 1620 36
Nunapichuk 620 10 136 3 2976 3
Kasigluk 390 10 117 3 1872 3
Bering Sea
Sheldon Point 110 5 22 1 100
“*Scammon Bay 78 3 10 1243 L3
Hooper Bay 216 3 16 7200 100
#Chevak 139 3 13 3780 60
“Newktok 60 3 5 1200 &0
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Table 4. Take of Swans, Cranes, and Bird Eggs by Eskimos on the Yukon-Kuskokwim

Delta {(Cont'd)

Swans Cranes Eqgs
= 2 =
<5 2 ~5 ~2 <5 2
e 1] sl ] o (G - @ o T -0
0 — o 0 e 1 D) T - T n
2 23 e 23 o= 53
Village 2= 22 2 22 L= = £
Bering Sea (cont'd)

Tanunak 72 2 10 35600 100
*Nightmute gl 2 13 2820 60
Chefornak i0 5 3000 100
“Kipnuk 90 2 13 2700 50
Goodnews Bay (Mumtrak) 8 n.s. 660 20

Totals 5535 1033 39795

*Data calculated from ecologically similar villages.

n.s. - amount taken not significant

L)

See footnote Table 1.
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Table 5. VYukon-Kuskoiwim Delta Village Populations (Data from U. S. Bureau of

the Census 1932 and Kozely 1964,

Yukon-Kuskokwim River basins.)

Overall economic development plan,

U.s. "BiA Village Census Ho.

Census Households
Village 1960 1961 1962 1963 1662
Yukon River
Russian Mission 102 123 20k
Marshall 166 201+ 3%k
Pilot Station 219 248 247 251 L
Andraefsky 225 272 Ly
Mountain Village 300 316 325 351 65
Hamilton 35 31 31 32 L
Kotlik 57 119 123 155 13
Cheneliak 97 22 23 31 7
Pastolik 16 10 [ Sedele
Bill Moore Slough 32 L 2
Akers Slough 12 5 Joedak
Emmonak (Kwiguk) 358 393 334 333 $3uk
Alukanulk 273 332 343 3562 50
Kuskokwim River
Upper Kalskag 147 155 151 121 26
Lower Kalskag 122 140 140 148 31
Tuluksak 137 146 155 165% 30
Alkiak 137 &30 184 194 29
Akiachak 229 7237 252 277% hg
Kwethluk 325 345 356 366 53
Bethel 1253 1538 203%%
Oscarville 51 G 10
Napasiiak 154 163 163 186 35
Napakiak 190 244 2435 254 L3
“Tuntatuliak 14y 152 160 169 2L
Eek 154 209 216 212 39
Kwigillingok 341 310 299 318 50
Kwinhagak 2283 252 264 280 Lok
Nunapichuk 327 363 337 392 62
Kasigluk 2Ly 253 345 229 39
Bering Sea
Sheldon Point 125 130% 925t
Scammon Bay 115 155 163 169 26
Hooper Bay LGo L2 509 531 72
Chevak 315 343 353 372 63
Newktok 129 143 146 144 20
Tanunak 183 204 215 232 36
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Table 5. Yukon-Kuskokwim Delta Village Populations (Data from U. S, Bureau of
the Census 1962 and Kozely 19GL. Overall economic development plan,
Yukon=Kusikokwim River basins.) (Cont'd)

u.s. B1A Village Census No.
Census Households

Village 1960 1961 1062 1963 1962
Bering Sea (cont'd)
Nightmute 237 : 244 262 253 L7
Chefornak 133 133 143 139 30
Kipnuk 221 256 255 27k L5
Goodnews Bay (Mumtrak) 154 153 167 159 33k
Total 9521 1530

*Estimates based on average population change of other villages.

**Estimates based on average household size of 5.2; in the case of Bethel, it
includes only the Eskimo population.

w1963

Felee k1961
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Table 5. Sources and Amounts of Earned Income Within Villages on the Yukon-
{uskokwim Delta,

1962

(Data from Kozely 1904,
development plan, Yukon-Kusiokwim River basins.)

Overall economic

Other
Hunting& Arts & Activ= Private

Village tages Fishing Trapping Crafts itics Business Total
Yulkkon River
Pilot Station 32,993 5,250 16,115 2,990 340 3,500 67,188
Mountain Village 37,000 150,000 15,700 770 1,600 - 205,070
Kotlik 19,500 5,000 10,500 1,400 - - 36,400
Alukanuk 124,000 25,000 16,800 3,200 - 220 5,000 174,220
Kuskokwim River
iwethlul 21,000 50,000 21,660 21,500 3,200 1,000 108,360
Napaskiak 20,500 15,000 10,050 3,700 1,050 - 58,300
Napakiak 35,3095 12,000 12,242 3,372 1,200 - 63,709
Tuntatul fak 21,035 13,090 13,641 3,611 3,265 1,900 56,545
Kwigillingok L5, 225 30,000 19,510 3,090 3,970 3,000 111,095
Kasigluk 15,000 61,000 25,500 5,000 7,000 10,000 123,500
Bering Sea
Scammon Bay 15,500 13,500 11,035 6,500 1,200 7,000 58,085
Hooper Bay 23,000 10,000 23,470 1,400 3,000 3,000 73,870
Newk tok 19,700 - 5,512 1,670 575 - 27,457
Tanunak 70,000 5,020 154200 5,175 1,020 7,000 104,415
Nightmute 19,900 1,600 --87150 11,100 1,500 8,500 50,750
Chefornaic -26,500 12,500 22,550 2,790 700 1,000 66,140
Kipnuk 93,000 7,500 32,200 5,700 7,150 5,000 156,550
Goodnews Bay

(Mumtrak) 100,000 4,400 3.260 1,620 75 Loo 110,355
Percent of Total Lc 7 2b.9 17.9 5.1 2.5 3.8

S
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Table 7. Total Cash Income Vithin Villages on the Yukon-Kuskokwim Delta (Data
: Overall economic development plan, Yukon-Kuskokwim

from Kozely 1906L.

River basins.)

19562  ncome
1653 Total Per Per

Welfare Earned Capita House-
Village BIA State lncome Income hold
Yukon River
Pilot Station 1,425 13,295 57,188 326 1,862
Mountain Village 256 20,312 205,070 643 3,419
Kotlik - 5,765 36,400 252 2,398
Cheneliak 539 2,340
Emmonak (Kwiguk) 13,840
Alukanuk 798 28,552 174,220 562 3,393
Kuskokwim River
Upper Kalskag 2,6kl 10,712
Lower Kalskag L o5k
Tuluksak 33
Akiak 2,529 9,920
Akiachak St 17,603
Kwethluk 1,933 14, 34l 108,350 341 1,975
Napaskiak 34l 24,935 58,300 Lhkg 2,385
Napakiak 1,593 16,L52 58,709 342 2,020
Tuntatuliak L30 13,752 56,545 L19 2,950
Eek 666 10,572
wigillingok L3G s 111,095
\winhagai 1,517 3,295
Nunapichuk 9,001
Kas igluk 8,028 12,563 123,500 633 3,715
Bering Sea
Scammon Bay 511 9,636 53,085 Lok 2,524
Hooper Bay 5,191 21,412 73,3570 191 1,409
Chevak 1,230 17,463
Newktok 530 6, Tk 27,457 237 1,709
Tanunak 3,543 10,228 104,415 509 3,283
Nightmute 13 10,492 50,750 233 1,305
Chefornak & 12,595 66,140 563 2,630
Kipnuk 2,02 20,423 156,550 656 3,996
Goodnews Bay (Mumtrai) 357 11,720 110,355 773 3,725
Average 5132 2,611

v
-
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Table G. Comparison of waterfowl population estimates for the Yukon-Kuskolwim
Delta with the estimated take by Eskimos

Take by Eskimos

Yaterfowl
Species Source Population Spring Fall Total
Cackling Geese NelsongHansen 1959  (spring) 80,000 20,000 13,200 38,200
(fall) 250,000
White~fronted .
Geese Dzubin et al. 1964 200,000 13,500 9,100 22,600
Black Brant HansengNelson 1957 100-200,000 2,500 5,500 8,000
Barry 19566k 100=-175,000 :
Emperor Geese Barry 1954 200,000 5,500 1,700 3,200
Snow Geese Cooch 1964 300,000 5,5L00 Loo 5,300
Whistling Swans Banko & Mackay 1954 70-50,000 5,535
L a y




PART 11

DISTRIBUTION AND COMPOSITION OF
WATERFOWL ON THE YUKON-KUSKOKWIM DELTA

Darwin E., Seim

Summer 1964

Introduction:

This general study includes a survey of species distribution, production, and
also, limited information pertaining to native utilization of waterfowl! in the
Yukon=-Kuskokwim Delta regions. The areas studied include the Yukon River area
from Marshall to the mouth, fanning across the Delta from Sheldon Point to
Kotlik. Kuskokwim area observations include the tundra expanse southeast of
Bethel from the Kwethluk River to the Eek River, the Johnson (Tundra) River
southwest of Bethel to Kasigluk and the area from Kasigluk to Nunavakpak Lake.

The study was conducted by the author with Paul Panuyak, an Eskimo from Chevak,

as field assistant. Field observations on the Yukon River area began on June 20
and continued to July 20 while Kuskokwim area observations began on July 28 and

terminated on August 26.

In late June and early July, an attempt was made to find nesting areas and de-
termine nesting success by walking random transects. This was complicated
somewhat by the late breakup and persistent high waters. After the nesting

season, field time was devoted to observi®ig broods and concentrations of molting

birds. It should be emphasized that field time was divided between the Yukon
and Kuskokwim areas, therefore, prohibiting concentrated observations in any
particular area.

k4
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Methods:

Observations in the Yukon River ares were made from a 16-foot plywood riverboat
powered by an 15 horsepower Evinrude outboard motor. While the small size of
the boat prohibited traveling in rough water, it did allow passage through most
of the smaller sloughs and lakes.

During the early part of the summer, random transects were walked to determine
nesting density and success. An attempt was made to observe all the different

types of habitat to determine any effects late breaikup and floods had on water~

fowl populations. Areas walked included open meadows between willows and
brush on the upper part of the Yukon Delta and the swampy and tundra expanses
nearer the coast of the Bering Sea. A limited number of nests were found in
the willows, but it is believed that more nesting occurred a greater distance
from the sloughs and river due to the high water levels,

Observations were made to determine if any renesting occurred in the wettest
areas. Eggs were candled in different types of habitat to determine and com-
pare approximate phenological stages.

{uskokwim area observations were made from a 22-foot plank riverboat powered
by the same 13 horsepower outboard motor. The larger boat proved to be quite
satisfactory as a considerable amount of rough water can be expected on the
Kuskokwim River during the month of August. Large quantities of gasoline had
to be transported because it could not be obtained in several of the villages.

In most cases, brood counts were made while the young were in the water. Num=
ber of broods, age and species were recorded whenever possible., In those
instances where it was not possible to record accurately the brood size,
species and approximate age werc recorded.

During the month of August, weeds prohibited travel in many of the lakes and
smaller sloughs. It is believed that. gtfarger area could be covered more

efficiently with the use of a canoe.

Habitat Conditions:

The habitat conditions were abnormal this year due to a late breakup followed
by persistent high waters. Flood conditions produced obvious adverse effects
on the breeding population in certain arcas. Residents Tiving in these areas
reported that at the normal time for arrival of waterfowl, most of the lakes
and ponds were still frozen. It is possible that there was considerable re-
shuffling of waterfowl concentrations because suitable habitat was unavail-
able.

Islands in the Yukon River from below Mountain Village to Alakanuk, reportedly
had only the tops of willows above water. According to natives in the area,
these islands are ''stopping of f'' places for spring waterfowl and some are

also utilized for nesting.

The "'driftwood line' showed that waterlevels extended considerable distances
into the open areas along the Yukon River. Evidence of destroyed nests due to
flooding was found in some of these areas. Judging from concentrations of
ducks and geese flying in and out of these areas, it is believed that the
wettest areas are utilized for feeding rather than nesting,

i
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Vaterfowl concentrations were observed on visable sandbars, however, high .
water levels covered the majority of these. As previously mentioned, lack of
suitable habitat probably caused larger concentrations to occur in the limited

areas available. This correlates with statements by the natives that in cer-

tain areas larger concentrations of waterfowl were observed, while in other

areas previousliy utilized there were only a Tew or no waterfowl!.

Population Composition:

From the large size of the area covered, it was found that abundance and com-
position by species varied according to the local habitat. It is also believed
that species composition varies in an area during different parts of the summer
due to activities of the birds, such as nesting, molting and congregation
prior to migration.

Adult birds were recorded where accurate counts could be made and population
composition percentages were calculated from these observations. This method
proved rather satisfactory for the smaller sloughs and lakes where the water-
fowl concentrations were smaller. In those areas where it was not possible to
get accurate counts on individual birds, the approximate percentages were
estimated by observing the flock composition. It was easier to get counts on
individual birds in the sloughs of the Yukon Delta during the early part of

the surmer, however, Kuskoiwim observations were made during the peak of the
mo it and shortly after, making it more difficult to estimate population compo-
sition in that area.

The various species are discussed to provide a more detailed picture of distri-
bution according to the existing habitat conditions throughout the arca,

Tables 1, 2, 3, & and 5 show the approximate population composition for these
areas. The species composition tables were calculated largely from counts of
individual birds within arcas. In some areas, however, not all birds could be
counted in this manner. For the most part, the upper Yukon Delta supporis
dense willow growth which makes observdtion of waterfowl difficult, Individ~
ual birds could be counted as we traveled through the sloughs. Since all birds
in the area could not be counted, our figures are useful as a basis Tor compar-
ison of relative numbers of waterfowl between areas rather than as total counts.
Some of the islands in the Yukon and Kuskokwim Rivers contained large numbers -
of waterfowl. Islands on the Yukon River worthy of mention include: Hills
Istand near Pilot Station and the unnamed islands between Mountain Village and
Acres Fish Saltery on Middle Mouth. On June 20, approximately 500-700 ducks
were observed on Hills lIsland, however, one week later there were only about
200. Most islands in the Yukon River were flooded but numerous waterfowl were
flushed from the partially submerged willows when traveling by. Natives re-
ported that spring waterfowl could not utilize these islands because of the
flood conditions, however, prior to fall migration large numbers of waterfowl
are reported to congregate there.

The areas where greatest densities of waterfowl on the Yukon Delta were observed
include the coastal areas, particularly the area from Sheldon Point south to-

ward Black River and also the area between Middle Mouth and Pastolik River.

There is less human activity in these areas as there are fewer fish camps and
villages than elsewhere on the Delta. + .

In the Kuskokwim River area, greatest densities were observed in the lake




area southeast of Fowler Island, the Eenayarak River erea and the tundra ex-
panse between Kasigluk and Nunavakpuk Lalke. As mentioned earlier, progressive=-
ly more waterfow! were seen during the month of August. By the end of the
month, large flocks were forming on the larger lakes southwest of Bethel and

on the islands in the river, particularly Fowler and Eek lslands.

The most common and abundant species over almost the entire area was the Pin-
tail. In general, the greatest concentrations of this species were found in
the more open grass~-covered areas where there were numerous tundra pools and
shallow lakes. During travel on the main Yukon and Kuskokwim Rivers, Pintails
were the most commonly observed species. Along some of the heavily willowed
sloughs below Mountain Village and around Marshali on the Yukon River, how=
ever, American YWidgeon were almost or more abundant than Pintails, ~On some of
the larger lakes in the more open areas nearer the Bering Sea, Scaup were
equally abundant.

The distribution of American VWidgeon seemed to follow the heavily willowed
slough areas with the greatest concentrations occurring in the Yukon Delta
below Mountain Village in the thirty mile slough (Tunuroikpak Channel) area and
around Marshall., During the ecarly part of the summer, large numbers of this
species were observed on the visable sandbars and smaller lakes in these areas.
Lesser concentrations were observed in the St. Marys and Andreafsky River ares
of the Yukon Delta and in the slough and lake country southeast of Bethel on

the Kuskokwim River. The lower regions of both the Yuiton and Kuskokwim Deltas
contained only thin scatterings of Yidgeon with no major areas of concentration.

Scaup were most commonly observed in the areas where there were larger bodies
of water interspersed with open arcas of grass and sedge. Although this
species did not occur in as great numbers as the Pintail, they were rather
evenly distributed on the main rivers with greatest concentrations in areas
adjacent to the rivers nearer the coast of the Bering Sea.

Mallards were thinly but rather evenlyfﬁgattered over the entire area and
were usually observed in small numbers. During the early part of the summer,
pairs were observed along the ‘'slow' side of the main Yukon River where there
were log jams or other irregularities in the riverbank causing "quiet'® water.
In the smaller lakes and ponds around Hamilton on the Yukon River, more
Mallards were observed than in any other area. This perhaps was unusual
judging from comments of natives living in the area who said that during past
years they had not seen as many Mallards in the immediate vicinity.

Green Yinged Teal were observed throughout the area with greatest numbers
occurring in the grassy or swampy areas between dense willow growth. They
were commonly associated with Widgeon on sandbars along some of the smaller
sloughs but were more widely distributed. 1In a few areas, Green ¥inged Teal
were considered to have approximate equal abundance as the Mallard, but were
usually observed in slightly larger flock sizes.

The greatest portion of the Shoveler population was seen during June and July.
They are of lesser importance in the species composition than the species .
already discussed but were represented in small numbers over the greater part
of the Yukon Delta. Only a few Shovelers were observed in the Kuskokwim area
during the month of August.

Oldsquaw were restricted to the largest bodies of water, primarily those
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nearest the Bering Sca. They were observed most frequently in the areas ad-
jacent to Kwemeluk Pass south of Sheldon Point and the coastal areas across
the lower Yukon Delta to Hamilton. Some of the largest lakes between the
Kwethluk and Eek Rivers, and also in the area around Nunavakpuk Lake in the
Kusikokwim region contained smaller numbers of this species,.

Species rarely observed in these arcas included Canvasback and American
Goldeneye. The upper parts of the Yukon Delta where there were larger wooded
areas was the only place where Golideneyes were observed. A few Canvasbacks
were seen in the tundra area between Kasigluk and Nunavaipuk Lake.

It was more difficult to get accurate estimates of the composition of the goose
population because they were usually observed in larger flock sizes. The
greatest part of the goose population on the Yukon Delta was observed in ‘the
flat swampy coastal areas with fewer numbers occurring in the Nanvaranak Slough
and lake area east of New Fort Hamilton. The molting geese in particular
seemed to follow the tides rather closely, feeding on the mud flats when the
tide was out and then going back out into the shallow coastal waters when the
tide was in.

The largest numbers of geese in the Kuskokwim area were observed on the tundra
expanses around the Eeik and Eenayarak Rivers and the larger islands in the
Kuskokwim River, particularly Eek Island. Increasingly larger numbers were
seen during the latter part of August when the molt was finished and flocks
were forming prior to migration,

Both the Lesser Canada and Cackling Goose were present throughout the study
areas, The Lesser Canada Goose was the most common of these two geese on the
Yukon River above the Delta and in the Kuskolwim study area; moving down the
Yukon Delta to the coast, the Lesser Canada Goose became less common while the
Cacikling Goose was the most prevalent form in the coastal fringes. Differen-
tation of the two species in the field was difficult under the best of condi~
tions and often not possible when the bjgds were in flight at some distance.
Consequently, both Lesser Canada and Cackling Geese are listed under the gen-
eral heading Canada in the accompanying tables.

Two species that are apparently on the increase in the Yukon~Kuskokwim Delta
include Vhistling Swans and Lesser Sand Hill Cranes. This is based on infor=-
mation from people who have lived in the region for several years and also from
the frequency that these birds were observed.

i

Vhistling Swans had a wider distribution throughout the area while Lesser Sand
Hill Cranes were most numerous in the open tundra areas. Even though cranes
are a very wary bird, they were very frequently observed throughout all the
tundra habitat.

Nesting:

A limited amount of information on nesting was obtained in the Yukon Delta.

As field work started on June 20, and the first broods were observed on July

L, the observation time was rather short. This time was spent in walking

areas to find nests and to determine the effects of late breakup and high water
Tevels on phenology and production. Eggs were candled to compare phenology i
from wet and dry nesting sites to determine if renesting occurred.
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Nests that had been destroyed by floods were found in the open areas along the
Yukon River below Alaikanuk and also along the Alakanuk, Kwiguk and Kakachtoli
Passes. Eggs that had never been incubated and had been washed out of nests
were also found throughout these areas. Eskimos in several of the fish camps
along the Yukon River, and in particular the ones at the end of Kwiguk Pass,
reported that they frequently found eggs scattered around when they set up
fish camps early this spring.

In certain areas renesting occurred judging from comparisons of phenological
stages of eggs in wet and dry areas. In the dryer areas, eggs were hatching
while eggs found in the flooded arecas were in early stages of development.
Clutch sizes were usually smaller in these late deveioping nests causing the
average clutch sizes to be somewhat smaller than one might expect under nor-
mal conditions.

Although the number of nests found is rather small to yield significant data
on nesting densities, Table § gives some information on the number of nests
and average clutch size for the various species. The majority of nests were
found in the coastal tundra areas. In these areas nests were found very close
to the edge of shallow pools (usually less than 13 inches) and also on the
tiny islands in these pools. A few nests were found in the willow areas on
the upper Yukon Delta but not a significant number to reflect density. In

the coastal areas south of Sheldon Point and also around Kwiguk and Kangokakli
Passes, one or less nests could be found in an hours walking. In other areas
nests were more difficult to find because of water conditions and dense willow
growth. Throughout the nesting arecas a total of 17 empty nests were found.

Broods :

The first young were observed on July & in the Kwemeluk Pass area south of
Sheldon Point. Soon after the hatch occurs the young and the female leave
the nesting grounds and go to the 510L91s and lakes. Almost all of the duck
broods were observed swimming in the clo‘Ughs while young geese were observed
primarily in the coastal areas, particularly on the mud flats caused by tidal
action.

Tables 7, O and § show the average brood sizes for the different areas. Other
investigators have rcported a decrease in brood sizes as the season progresses,
however, in this investigation observations could not be made in the same areas
for extended periods of time. Although these tables do show a slight decrease
for most species, it should be pointed out that they represent different areas
which may be exposed to different environmental conditions.

Different developmental stages were represented within each particular species.
This is perhaps due in part to renesting and also the time factor caused by
availability of nesting sites early this spring. Green Winged Teal were more
advanced than the other species, however, by August 25 when field work term=-
inated, hardly any were well developed enough to fly. At this time, young of
the year were beginning to congregate into small groups.

Molting:

The first indication of molting was observed between July 2 and July 7. At
this time, however, only single or small numbers of molting birds were seen.
Adult males were grouping up in the small lakes adjacent to “Kwemeluk Pass and
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as continued observations were made across the Yukon Delta, larger numbers of
molting birds were seen. Numerous flocks of molting Pintails, between 10

and 30 birds per flock, were seen on the sloughs in the coastal area between
Apoon and Okahokwewhik Passes. In this same area flocks of molting White-
front and Canada reese were observed. As previously mentioned, these molting
geese followed the tides rather closely. The molting geese formed larger
flocks than did the molting duck species.

Kuskokwim observations started shortly after the peak of the molt. Although
large flocks of molting birds were reported for some of the lakes in the area,
most of these were beginning to disperse during and shortly after the first
week in August. By August 20, adult birds were beginning to concentrate into
large flights. '

Predation:

Avian predation was noted in several areas on the Yukon Delta. On almost all
of the coastal nesting grounds investigated, several eggs were found that had
been destroyed by gulls or jaegers. The Eskimos seem to think that the jaegers
destroy more waterfow! than other predatory species. This may be justified in
part because gulls probably destroy equally as many.

On separate occasions Glaucous Gulls were observed taking young Pintails and
young geese. 0On one occasion, a Glaucous Bull was seen tasking two young Pin=-
tails from a brood swimming in the Yukon River. Young geese secemed to be
more vulnerable to gull attacks when they are separated from the rest of the
brood. This was observed on the tidal mud flats near Apoon Pass on the Yukon
Delta.

Native Utilization:

Eskimos and whites living in the areas were very helpful throughout the summer.
They often gave advice on travel in unfériliar areas and information about
trading posts where supplies and gasoline could be purchased. Comments from
these people pertaining to utilization of waterfow! and economy of the area
were recorded and some of these seem worthy of mention. Information concern=-
ing egg hunting, spring hunting and molting drives was recorded whenever
possible. During the past several years, the economic structure of many of

the villages has changed with the onset of King Salmon fishing starting early
in the spring and also from monies of various welfare sources.

For the most part, the natives are busily engaged in King Salmon fishing soon
after spring breakup. This has apparently cut down the amount of egg gather=~
ing in most of these areas. Natives living around Acres Fish Saltery on
Middle Mouth said that they pick a ''few'' eggs in the spring, but this probably
occurs mostly in the areas nearest the fish camps. Another factor that re~
duces the number of eggs taken in this area is the fact that there are no
gregarious nesting species and nests are rather thinly scattered. Eggs of
species other than ducks and geese are also taken, particularly loon and
Lesser Sand Hill Cranes. Egg hunting reportedly occurs between May 18-20
when the ground is still frozen and walking is easy. The female is most
readily seen on the nest early in the morning at this time.

There are 130 natives living at Acres Fish Saltery during the fishing season,
and this spring they reportedly took 275-300 geese. Most of this hunting was
- saild to occur in the Middle Mouth area of the Yukon River. Because of the
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late breakup delaying the fishing season, some villages were very low on food
this spring. Yhen waterfowl arrived in the Eek area for example, a heavy kill
was reported. Unfortunately a definite number on kill could not be obtained.

Molting drives are not known to occur on the Yukon Delta. People living here
say that molting waterfowl do not congregate in large flocis as they do in
other areas. However, this observer did see rather large numbers of molting.
Pintails and geese near the coast of the Bering Sea. Molting drives do
occur in the Kuskokwim area. The village of Napaiskaik had a drive on or
about August 1. Unfortunately the number of waterfowl taken was not learned,
but in a drive that took place in 1961, approximately 1,L00 birds were taken.
The villages of Eek and Kasigluk were reported to have separate drives prior
to August 1. These drives took place before our field work started on the
Kuskokwim, therefore, only limited information asbout the drives was received
after they took place.

Natives were occasionally seen taking waterfowl throughout the summer, partic-
ularly near their fish and berry camps. They started hunting geese in the
Kuskokwim River area about the middle of August. Trading posts reported an
increase in the sale of shotqun shells at this time,

TABLE 1. Approximate waterfow! population composition of the area between
Marshall and the Fish Village slough area north of Mountain Village
(Area 1). Figured from observations of 2,723 birds.

Species Percentage of Population
Pintail 39
Widgeon : 33
Green Winged Teal 13
Scaup LA 12
Mallard ’ 2
Shoveler 1
100

Ey

TJABLE 2. Approximate waterfowl population composition of the area between
Mountain Village, including thirty mile sltough (Tunurokpak Channel),
to Alakanuk (Area 2). Figured from observations of 501 birds.

Species Percentage of Population
Pintail 30
Widgeon L3
Scaup 21
Green Winged Teal L
Mallard i
Shoveler _1




TABLE 3.

TABLE L.
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Approximate waterfowl population composition of the area from
Alakanuk to Sheldon Point, including Kwemeluk Pass and Nioklakowik
Slough (Area 3). Figured from observations on 1,394 birds.

Species Percentage of Population
Pintail )
Scaup 35
0ldsquaw 14
Green Winged Teal L
Mallard 3
Shoveler 2
¥idgeon b
100

Figured from approximately 550 geese.

Species (Geese) Percentage of Population
White-front 55
Canada Lg

100

Approximate waterfow! population composition of the Yukon Delta
from Alakanuk to Hamilton including: Alakanuk, Akagowik, Kwiguk,
Kangokakli, Aproka, Kwikpak, Kawanak, and Apoon Passes (Area 4).
Figured from observations on 1,734 birds.

Species " Percentage of Population
Pintail L 4g
Scaup 31
O0ldsquaw 10
Widgeon L
Mallard L
Green V/inged Teal L
Shoveler _2
100

Figured from approximately 2,500 geese observed on mud flats and
shailow coastal water between Okshokwewhik and Okwega Passes,

Species (Geese) Percentage of Population
White -front 50
Canada Lo

o



TABLE 5.

TABLE 5.

TABLE 7.
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Approximate waterfowl population composition of the Kuskoikwim area
southeast of Bethel between the Kwethluk and Eek Rivers and also
the Tundra (Johnson) River to Kasigluk and Nunavakpuk Lake (Area
5). Figured from observations on approximately 3,000 birds.

Species Percentage of Population
Pintail : Lg
Scaup 20
Green \linged Teal 15
Oldsquaw 10
Widgeon, Mallard, Shoveler _lo

100

Figured from approximately 900 geese.

Species (Geese) Percentage of Population

Vhite -front 65
Canada o
100

Average clutch sizes of nests found on the Yuikon Delta.

Species Total Nests Total Eqgs Average Clutch Size
Pintail 15 110 7:3
Scaup 9 59 6.5
Green VWinged Teal 7 5l 9.1
Oldsquaw 5 ‘ 30 5.0
V/idgeon 5. F 35 7.2
Shoveler 5 L IR
Mallard L 3L 3.5
t/hite -front Goose 3 16 5.3
Canada ose 2 9 L.5

Brood sizes for the Yukon Delta from Kwemeluk Pass to Apoon Pass.
July & to July 25,

Species Jotal Broods Total Young Average Size
Pintail 1L 93 6.6k
Green \linged Teal S 63 0.5
Shoveler 7 L9 7.0
Scaup 5 32 5.k
Mallard L 27 5.75
0ldsquaw 3 14 L.55
Vhite -front Goose 14 30 5.7
Canada Goose 12 65
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TABLE OJ.

TABLE 9.
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Brood sizes for the Kuskokwim Delta for the Tundra (Johnson) River
area to Kasigluk and the slough and lake region from Kasigluk to
Nunavakpuik Lake. August 1-L.

Species Total Broods Total Young Average Size
Green VWinged Teal 26 202 7.7 - 3
Pintail 21 136 5.43
Scaup L 27 6.75
Oldsquaw 3 13 6.0
Mallard 2 1L 7.0
Shoveler 2 4 7.0
Canvasback 2 -9 L.5
Vhite-Front Goose L 17 4.25
Canada Goose 3 I5 5.0

Brood sizes for the Kuskakwim Delta between the Kwethluk and Eek
Rivers. August 5=25,

Species Total Broods Total Young Average Size
Pintail 23 117 5.00
Green VWinged Teal 15 39 5.93
Scaup 2 30 6.3
Mallard L 2L 5.0
Oldsquaw L 23 5.75
Shoveler 2 13 6.5
t/hite -front Goose 5 30 5.0
Canada Goose S 20 L.,56
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