A STUDY OF GOOSE ANDA BRANT NESTING O THE YURON-KUSKOKWIM DELTA, = &%
Ny m/xemz;on - |
o e Wuskawim Delta; (fig. 1), a vaat marshy coastal tundra rogion
: 20,000 gquare miles in extenb, provides scme af the finest mterfowl braeding

.- -groumds in Aaska, Aerisl surveys. (1949+50) indicated a population of 17 .

" -:;»_,birda per aquam mﬂe mr the entire. am, ‘howevey the soo .square. mz.le aoastz
‘strip rmning fram Igiak Bay to the soath shore of Nelscn Islard supports a
breeding- population (principally Black Brant snd Gackling Geese) of 130 per

\ square mile, Prelﬁninarg studies on this strip disclose that many nests are
' at ‘an eleﬁ'atibn below th; line of high,- on=shore storm tides as indicated‘bif

driftwood daposits; In addition, sevare mestdng and brood losses from gﬂlls,

E aaegers, and fwms have been raported. Buring June and July of 1951 an inves’
A ~' gaticn of the nesting conditions in the lmrer Kashunuk River region was dondu

. e by Sigurd 7. Oloon, Wilalite Management Biologist, with tho sssistance of
) wo Eeldmo helpers, Matthew Petorson of Mt. Villago, and Jack Paniyak of Chev:
Patticular mnphaais was placed on the effects of gull predation and the effect
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T ing data,

On June 12%11, Olson was flam to Chevak by Fish an:l wWildlife Widgean al:
craft where an 18 foot boat, motors, and camping equipment had been stored by
" the Fieh and. Wildlife Serviee after the. 1950 waterfowl banding season, Duz'im
,‘_l’:'hhe next. three éaya the aervices of the twn nativa agsistants 1 ware proeureﬁ,
5"‘Stippliea and &ddition&l“eqnimm purchased, and the boat md mobors readied-
for the season's work., On June 16th, the party left Chevak and proceeded to
the lower Kashunuk River vhere a base camp was established 10 airemiles from
the Mh of the river, Except for m'elimimry obsemtions mde enroute,
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' the study proper was begun off Jme 17th, and was t eminated on July 10ths
After Jﬂly 10th; a waterfuwl bamiing program was initiated, I-Iamr in.t‘omation

partinent to the contmuation of certain phases of the study was racorded during
A ,_this paried also. : .
| o | mﬂons L

Initial raemnaissanee of the leuer Kaahtmuk area by Mwboat June léth R
'_ ard 17th revealed that the brant and goose nesting season wa_s well underway, -
Thé’ study originally was designed to .encompass the entire breeding seagbn from
the onset of n‘esting through its completien, however, unavoidable delays in
transportation to the study area, coupled with an early spring (lG—-lh ‘days) made
‘ ‘:hhis impossibls, Inaubatim wvas generally found tobs in its later stages for

" nearly all waterfowl.
'I'hree study areas were set, up with the mwntion of aampling the nes'bmg
pulation sof the three. fair]y dis{;inet topographic gones fcund to occur here,

\fit&: mgard t.o specles composition, production, nesting snd breed mortality due

R A

. ‘for nests by three parsons walking abreaat approximtely 60 yards apart and trav
L ing back and forth until the entire study ares had been covered, During the ear
| étages of the study, vegetation Had not grown tall enough to furnish adequate co
‘ ta aoneeal the ineubat.ing birds, (fig. 3), thus it is believed that no less than

90% of all nests on each area were located, In order to check the effect of mar!
ing neats for later refemnce ’ nests were not rarked on Areas 1l and 3 dwring the

initia) survey of the three arcas, HNests marked on Area 2 did not suffer any

' " 4nereased predation over those found and left ummarked on Areas 1 ard 3, therefo
~on subsequent checks; all nests were marked on all areas, The nests were mrked
inthe following manner: a smllvdrift.wood marker 8 to 10 1nches high was

: placed not closer than 20 feeb from a nest, J.fgm Aa'ta.ke was available, &
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1. hummock of mud or sod was mmmm. Ham Later foma mehea or des
tmya& WeTQ: f‘uzthar marke& by drxv&ng a aﬁako m the genter of ﬁhe ne&% 13 orm

that it uan).d nat ba racm&ad !.n 1aeaz emks;

relocate wery nest aach tlme. uao. beaausa of tue*

| ma‘k ﬁas tahioh. eaeh

Phyaical featu:me. 1% vas seidom poaéiblo to know :

.:...«( i

eima it waa fonné. o uttla nast ahaaking as pasaible wag done during eold :
or ato:w matbar beaanaa at tha eéversa effo&ts it might !m?e on tha egga }
or Ayuunadeaertaa om tmmmruy by tha a&u‘we unasr aueh eonutiom.

K wmta wam made hy boat- along an eatabnahed. tmnsact mte exten&-

<Y ﬁ'ig-._. base oanp eo the mnth of tha Kaahumk Rawr and raﬁnm, my ema ,
bmds that coum &erm&ely be mrﬂeﬁ aa singla bweaa were tani RS ,

?ﬂ.eh ea:eemtan of 'ehe mrthaaﬁtem faurth m‘:‘ the . mn, the m, ,mt godge .
i rlata and mécws lie intmgsmd among tﬁe ponds and lekes, Gemional

N
i

misa&”wsy mmeka or mloeka ne above the common :l.evel cme aaﬂge’ flats
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} . fan‘i vary in size from a few feet asross to nearly an acre. The nbrthe‘m A
o ,qtm'tar and the nurtheastem corner in particular is somewhat raised abnva the
elmt‘ion ef the reat of tha area appromately three to five feet, Here ther
- * gad_,_moaay hmmnocks and hmocka ere maarous and extensive, intarsparaed
witﬂ. 1ow wat sedge ﬁ.ats and ponds, The vegatation on these hwmooks is chﬁaf
club moss, erow and aa]man berry, ecaribou moss and lichens, dwarf birch and
| se&ges. Along the s‘lou’gh banks and in. the s emi-raised aress scattered over

the srea, a species of ryesgrass 10 to 20 inches tell is found growing in

| l"rather rank clumps and patchea. in irvegular deposit of driftwood left by

a higz stm-mtlde dm’ing the fall of 1950 marks the high ground on tnis area,
othervise 1t 1s not, regulaﬂy subject to tidal action,

, |  DESCRIPTION OF AREA 2 |
- Area 2, algo a mile long ard a half mile wlde, is characterized by many
emell 1/10 to 1/2 acre brackish ponds 18 to 24 inehes deep, which are »:!ntez’spe

gras ’ , 4 . i
) river bank inland apprexinately a fourth mile and comprise about 95 percent of
the cover on that strip, The remaining 5 percent consiste of isolated clumps
. and patches of tall grasss The aédge. flat gone gradually merges into a gone
ef ‘mixad sadge and grass accming in nearly equal propwtions. Toward the-
eaetem bwudary or the aree. howmr, the sedges give way. t.o the gress. in &
: ratio of 25 to 75 peroen*b respectivelys, The grass also is fmnd in dense stan
along the banks of the sloughs ard their tributa.ries, (£fig.5)s Thus 1t is fou
along the north and south boundaries of the area. On the southwest corner of

. the area is & small tidal mudflat of one ard one~half or two acress This ares
1s subject to same daily $idal action, for it borders the ri:m' and has severs
bl amall aloughs running through ite o R




DE&RMI@ OF ARBA B -

erzza thia a:ea. 5& very anghs platm bewaen 1 and a fee% highar

J . rest of fhe araa 108 naaa.-ly at t.he cantar of the ares and. 18 pa r
'_ e:tent. A iarge open $1dad fot’ ‘funa nearly m

the area from the eoaat o8 the mthuast. aml another rrmn Rankm 8__
‘ . he aonth. 3evoral. leaser md rlats mdmetly mnnected lith th
Q ’ _'rlataﬂ in theu' anum%y occuppy alzaoaﬁ half nf the Ma@ or g

sodge ﬂaﬁa, raisea 10 to 20 menea abo'm the 19731 or the_mudr ta

8 1%e acatﬁared. -Qver tho eatm area mept for the: ansht pla

and azaalxar as th@ eoaat is n*:pmsaheﬂ, and finally becoms mere':fx or
tuseoeks a tesv reet in diameter studﬂing tha 3ds) zone in & DRYTO twlse -

band, (izg. e.\ - . |
'Ihe mgetation on tha area 13 fairly nnifum cmai&ting Top. ,tkz atpart

of ahnrt sadges. Oeaasional pa‘hch@s and tusaoeka of tall mssma and.




* ‘babite® in rslation za tidel aef:.ion. elevation, and- vag%auen fm
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' ‘ 3%!3% cmsmxou . ;
cackii:ng Gaeaa and Black ant. the pra&amimt apmiaa fauml ‘hzeaaing

on tna mr Kashu:mk ﬁivar atu&y &rea campriaaa 835 or tha braeﬁing p@u&nﬁ-

io:u ?ab:aa 1 pramta kho axmaiu emaei%m aa fma oa the thm stmss
areas as aen a8 rar ihe ares 892 whole, Tke vaﬂauan in species oty
sition on t«he thpee study areas 18 helieve& to aomapand to, f.he ¢:

-n‘-m—-

goa eoasﬁ mm.» The mﬂ:aﬁa»mng ez:ampla of’ -bhia i pmaanted by

| the aqcumnw of bm’ﬁ mﬂ @acmre, the Torner becoming ever: mam mwxw
| oug tawm the ¢oast and the 1atber hesming mm PUSToUs miaxsﬁ. Thﬁra
Y- o dnfinita dalimiﬁns Atne betm the miaa; Poxr-they m ’cm’sh_fmm
'utmamg m ma in the vioinity ar Aves-2e Thig, however, 'mar:m tm in:t,w
N mm for bmnt fop &hey were nob found neaﬁing on.Area 1, neay: basa an.sp ax '
:awn an far amm aa tm 014 £4sh camp above Avea 2. %itafmni 4

Gmese and Emga:m» Geage wero Kuown $o nest inl.anﬁ £rom Areal - Fscific and Speaa -
taalea Kiéars wors ound nes%ing oD ali. three amaa. ut wers: mure uoszmn

tmr&a tha aeast. stel%rs Bideprs. were found zmating only on Area :»3, bnt

. WOYe also obaemd nesting furthez inland between Areos B ancl 1-

This samg goneral: gaﬂ%m w8 true of nan»bmdmg birds alaa. a}.tmugh
acamema flocb:s of all spaes.ea Mbiting this-entire avea uers ahsarvaﬂ
on all %he: amdy ameas a\‘s ?arlm tmes. Ifcr emle axaan flacks ana pairs
of ?mﬁafmn g and EPOTALS WOrD mtsa fesding OR-AREAS B and’ <] a.mmng _ h

thay mm m, :!?ouaﬁ naatinav "ﬂm aam was true of bmnis wmah wma » MQW ‘

ally goen 1:3 the viaixmv of. .M'aa X ana eRen’ mm wfy far asf}hevak. éﬁm

wore m}ﬁed m falrly large tlam {24 to 80 hima) bsween Ghamiz a.n

© Tish camp, Wb m 2oldom m bolow that pe:lnh
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‘oppoeeﬂ ta only 9 in hhe ITVER gma a_
- on" sedge flats, g te, @

_ 'ed- a z.arked dag,raﬁ or 'cole;mnce towm'da one anutaem The nasnng pabtarn ‘

ghowed g thomugh int»mperaian of speciaa on ali araaa atudied,
.@wxnins f‘actor-saemin@ t0:de site»am emrp Brant anﬁ- Gac}cle

cma w**m a@lt ~

dmne and Pacifig Locmsc

foﬂuna 'ﬁo have ns nas on one or the pcn&s that th«s swan fa:nily 'had mwad

inte aﬁer hatchmg. “The loonl despemtaly tried to avoid the sﬁan’s aﬁtzmks

but ”‘m‘ny aﬁ“" 10 fubile minutes of Aiving and -evasive aettm <
few off, 1eaving tho ;ponﬂ to the owangs

typos of nesting aita snd uowr. eee
cover over tall aruss, m. 9o ?my-ﬂw neats wera aiﬁwatad m

- ma:lo:ity of of brant nmg on Amﬁ a were 1ocatad m tho ghort sedge :
© peralleling the river, and becans legs cowson with the mamm of tall grase

further inland. On &rea 3,47 oub of 49 drant nests wore located in short sodge
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nm. 83. mwfmsaacm o moka, g on;igaint H S;m ths ahbraa 1

- an iswka. '.i'wc nes‘ka mra i‘s:suna utnizwg tall gmms aitas.

&aemmmm 1 aefmmyﬁ ot sedge. cover ant adjapent

wator, lgs féi; 8.8 sitaa mcappﬁng :90131%.: Fidan
388, enly-;'
the. ea@m of ymids and miew. m}f.ff

8 of vmich ware adwent to_sater, S@rwen mm 10&&156& on sé&s
a8 far as *m fset rmm tha resvast’ mﬂam Pt ‘,,i '**-'f

a$ 2] dsa’kmsa rrom smar, i‘igﬁ A0 3&:: neats wam docated .tn

ha‘ other 3 wore fmmd 4n ney eurmm‘: grm:hs of tall grswa;

- Both ﬁmpamr nests were found on ait.ea adjacont to *zza‘eer.

saemmg ta«pmfar mge ﬂaﬁa o3 mssaek:s i‘inmaad (3 op ‘bainta,
- £iats, 12 m saﬁgo fuagocks op mm). m mme:*a mam fa
 danse. pbands of gmaa in the cuses ot ﬁhe: thros nogts on A.raa




WATERFOWL NEST PRODUCTION

On the two square miles of study area (AreaQ 1, 2, and 3) a total of
306 atﬁtiira brant, goose 5 duck, and loon nests were found giving én 6verall negte
ing density of 153 per squara mile, This however, does not wesent an entirely '
t Valid p&cms nes’c.ing densi%y varied on t.he 'hhree study areas bath in '
rega;d to the apecies and axfea. Table 1 presents a breakdown of the nast , o f
density by species and area. It ean readlly be geen that Area 2 was by far

276
the most preductive of the three (336 nests per square mile), Area 3 the least

pzroduct:!ve {74 per square mile), and Area 1 about midway between (188 per

While all the reasons for the variation in density are not knewn, it
ia thqught that the extensive tidal mud flats on Area 3 cub down available
bréedixi‘g' grmmd by nearly half, and thus limits nesting, Ins similar ‘manner,
the h!ghar dryer mossy mounds and hummocks on Area ]. weore 1little used as nest
aitee arid fhus the preferred nesting ground avaﬁ.lable was 1easened. ‘With R
-Vtha exception of a few very small mud flats, the majority of Area 2 was 3
, amﬂaﬁls as nestiné site, and thus had a higher nesting populatiom,

The extremely high ﬁest production as indica’oed by the above figures
m‘oré than donfirms the tremendous importance of this Avea as a key breeding
greund, particularly in regard to cackling geeseand brant. The very fae.t
f‘chnt nea;r'.ly all goose,. bra.nt nesting is coneentrated on. thia relatively hmited |

area practieally dictates that if future production is to be aa.feguarded and

|

|

properly managed, recognition of all possible facters influencing productima ‘
1s necessary, I
%

]



seese an& ﬁ\mka. Thi

- 1st week of Julw Tablu swiaes thavmmaﬂ ar hatching e.a
appmxﬁ.mtely weokly aren checkdy . |
Table. - Prosmaa ot mmng a:xd I-Iatehug (a}.l agaciw)

nest was obaem& hatching. Th@ final amek on m,-as, 2, .Tuly _J.th mvealed

one brant nm and 3. pintail neaﬁ saill undar mcn‘bati.on, Both neata- azza




-result of late nest:l.ng or: renesting wag: not d'ateminady Inqui_'

H

that they: iéra"-'lat‘ é"“nebt‘érs&'-m"r*ﬁb@éi‘iﬂﬁf‘ft’o‘ : thageess;brant, .;'an&--:eldéi"s .
After J'u]y mn, 8-S chank ﬁuring ban&mg apera*tlona ot tha mumnce of

young lass than a mek eld was made. By fJu].y 15th 3 -85-pereent: o

banded were of thia groups ohack ‘mader onTuly: aathandicaseﬁ that ‘his age
clasa conmrise‘d--'not--mom'= 'l;han 5 pereentw On ﬁngua‘br ety xonly- X '

Juvaniles were lesy than a week olci, Wiethey o:* 1ot thes‘e 1a‘te




'nas’s.'mg ﬁa:’ '""by Vabudy araas snﬂ tcasal ax'eas»

Aenjmd nesting meaaa mt;as of ?9 and 78 .gammt mm@:lfem-
'amclaa aidar 1a nn&mbtedly 1ow dud’ to

' _pamant anngass of tho
argd nm f"r'nem or mm :atm

: rm Mter ameeas cr r

‘ Via grobably more aaarly aomat, aﬁm Waiw"~m-'rfwé ne

fpmbahla that_i—f neatm&; aucama swum ba aemsnhat simnar
L Samas ﬁa‘ha i’sz** *bho&ﬂpeéiea i’or &%hiﬂh anl?' 8 fw 1“33’5 :

im:mde& alsa, us the numbars ara mﬂ: 1@@6 amugh im ba ﬁign:li’i

' are marely p 2 semad for: mn& fnca value.

to hide the msast markars. ‘I’hizs a8 aapeaially tm of c a 11lzed

the ta).l gmss;far naating ta a graat, ;sxtant. L

| ~'an maax 'ba t!w pmtmhle neﬂ%;lng auc“

Brm-mgacmm. ‘bhe e aost: Amﬁm spolea of m (co slta oren



N
cossful -

g

| i ,»‘}j:: s x

O

Succes

- Bpectucled;
Blder



e

~

average clutehr slzes Dor uc voricug spsclios af waterfowl found
nesting on bhe shudy area oXe srecentied in Wuble 4-a. Averases for

(1843), (5 for brant aad 4 for ¢

R s . At e, e ) sy s py A -t e » - AP
caeMIors are lower thea tio averages siven by Fortrioht

branb a

e

eklerst. Aversges for Ll ot

apecies, nowever, conpure fuvorably. The reason For tno sazller clutel

" wize of braat exd cacklers is not kuown,

Table 4-a Average cliteh #1288 of waterfowl Toucd nestivg on the
s YukOn -~ s Delta - 1001 '

- da;

o, nests ~ Total no. Average

Species
e e s gy vame e - - -agEd - elaboh

Brant - - . 116 408 3.8
Cacklor a7 590 4.0
whitefrnntl , .9 41 4.8
Emperor -3 14 7.0
Swon 1 6 840
Spectacled pidor - 19 97 - 8.
Pacific aldor n 66 6.0
Stellers elder 3 21 7.0
Pinteil " 2 3 645

Paoific loon __ © 10 20




_mortality are es fcllaws m

' Jae@ers. To what axtent ‘sach ‘18 regnnsible, ¥os not daﬁamined, hmum

mema dnring tbe £1rah three weeka 0L A

' 318ble to ;
' song noats wore ﬁéaarteﬂ ru-aa and thaﬂ.r ems plundared latar. 'ee be ewntuany

s

Cg
i,
o

L "mmcm:@ _ .
L0889S dua (1% nasting failum wem fouxzd 0 be surpriaingly low dnring the
1951 im ing 50a50n 68 1nd.1oatea below in Table . o The posmza sources of nest
thair mpémanees P

1. avien predation = glauem gum, jaegem, end smmm@a gulls |

2, Wloo&ing dua o u aa ana etoms

B

By Eum'an gmﬁaﬂoﬂ - egg collect‘.ln,g by nativaa
: 4 Enamlian pwﬁation - fox, mnk, am‘l masla

/

Table - - ﬁesting Lésmnnww 3__;, -'a;'.f-,, md,::? .

The mjoritv af neating faj','.yms %m foun& ﬂna no glaucous gulls and -

all cases whem enoungh evmenca rama:lned to furniah a elne a2 the raason i’or
In ‘bhs Iight of the parcenta@ev pms@ntad

railure, avian predation was amrentu \
in Table abm, 1% 48 2alt that avien pmd‘atiﬂn“%aunts for at 1eaat J.G or
12 pereant of ‘nesi i‘auaraa 1n this m&. ‘i‘ab&p- : =_1_néieates t;hat-psggdat-i@;n

durin.g Yhe fourth wesky Tha aaau :

 time, tha majority of” naa‘aa haé : =
. toat pradanon can'at ‘c:tma nsaak deaminn :ln @m daserted nasta aro mow

iince thay are mt%n&aﬁ. It ia antirely pmssible



Ry ehecd d{ off as pradaticna ‘l’o wha?; extant this act\mlly occurred we. d’q d'_ataré

- mined durinsz thrs study,

however. no such 1osses occmed, despite tha occurrance. of save
$1des Quring the Firet half of Julys - - Sk

- The. three stsudy areas became progressively vulnerable towards the coas‘b |

| with renard to nest:uag losses ﬁ'om raiaea in water 1evel» Meamta :téken

(- : on Area 1 revealed that rises oi‘ tuo '&o t.hree feet above the highast recorded

high t:.de on .‘hme 27th mld be necessarv  flood the lower sedge end g,Tass
| ﬂats where 'mostof the nestmg took plaee. Areas 2 and 3 hnwever, being louer
in elevatiun wcmld be nea:cly entirely mrered by a rige in- uater bvel oi’ two

or tnree fent, above the highest recorded J‘ﬂne tide in that area, fig, ’ w
Inquiry mdde of natlves m.th referenca to the. flcading of nest:mg areas

produced a Q‘oock “eply as follows- "It is an old aaylng that the nesting grcmnds‘_ ‘

of‘ the birds are hever: f’iooded durmg nesttng time." No nat_ve of the area could |

ever remenber se“a.ng the nesting Seds ":ﬂooded during May, June or: early July'

| early i‘s.’ll of 1950, a severe sauthwest w:.ndstoz'm cz'ea'bed 'bhe higha st had

 of the. 19.31; 15 or 20 years. I'l'. f‘looded the entire coasta.l area inlaud as« far
L,j N “as chev‘ak, leavmg :mly tha highest grmmd above the wa'ber‘ Th:ls a.e ts ‘if?r_k_a L
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for the "drﬁ‘tmod linev that coinecides roughly with the high mxmd Just east

of Araa 3, ﬂg-) s end 2lso sccounts for the fact that 41 dr

on the lower sress nearer the coast in previous yeara were obln:bamted, leaving merely
mdseellanecus scatterings :m the highem grovnd ’Bh:‘fb followed na particular pattern
of diatribuﬁ.en. A -
Fo abtnormally high ‘bides vere noted dnr:lng June, bu*i', four ocoured during July
1951, Over July 4th and Sthy two very high night tides took place, induced by

M——

8 tuo day windstorn from the southvests A the base camp, betwoen Aveas 1 and

\ 2 the water rose 10 verticsl inchos over the previous high recorded for the seasan
©on June 7%k, . A cheok of Areas 1 @ 2 vovosled 20 flooding or oven moxlally
%0 flood conditions, 8o the river end sloughs remained well within thelr banke,
Since Atea 3 vas the lowest of the tiweo, 1t vas chedked most thoroughly for
flooding, Debris (vegetative, mocd; molted feathers ete,) and uater ‘ |
marks revealed that although the mudflats and sloughs hed over flowed sligh
none of the nesting sites on even the lowest sed?‘e flats ard tussocks were affoete-
edy figs J& » Eloven nests (7 brant and 4 eider), because of their proximity
to tidal and coastal mdflats ( sll within 100 yards) wers considered to be on

) key aveas, Nome of these had besn affected. A brant nest within 50 feot of the lar.

- rudflat directly connected to the mst flats, was still 12 inches above the high tid

mark. Four nests locabed in the Immmock and tussock zone along the coastal mud
 flate vere all 8 to 12 inches above the high tide mark. Mo days later, on the

svening of July 7th, & still higher tide ocourred, rising almost five inches highe

than its predecessor. The key areas on Area 3 were again checked, bt no & |

of flooding was found, Fortywnine additicmal nest siles were also cw,_ and

a1l sites vere still five o six inches abovo the highest tide navkos. By this tme

houever, only two of thece nests were ective, all othiors heving cither hatohed or
() et '




£a

O The highest tide ;ﬁf the 1951 season occurred on July 15th as a
resilt of a severs winds’oom which blew for two days from the southern
 quarter, The post-stom check of t.he three study areas indicat.ed that
Are'a'?l had n not been modad appreciably, but that Arveas 2 and 3 had been
‘ part.ially and almost entflrely ﬂocdad raspeetively. ‘Cheek of Area 2
revealad new ’c.:ldal debris :E'm'ming a tide mark 150 yerds inland from the
river bank, Had this ;tidejaken .placqthree weeks earlier it would have
destroyed atizlaast 30 £q 40 percent of the nesting heres Check of Area 3

. obliterated byt he tide. It is astimted that 90 to 100 percent of the

nests wnuld have been loat on this Area, Gonelusive evidence of the extent
of floodingwas i\xrnishadby a marked 55 gallon fuel oil drmoriginally | _
'1ocated on Area 3ata point a half mile inland i’rom the Kashn:mk Rivar and

a fom'th nile from thef coast, This same barrel was: fca.md after the high
'tide on Area 2, 150 yards inland an the new tide mark,

. The fore‘going data thus discloses that a catastrophic flooding of ’c.iieaé
important nesting grownds is not improbable, While there is little that
could be dene from a management standpoint to forestall such a happening,
1815 imisdiste possibility sould be kept in mind in the event thab it ever

. doss -oscur ‘and cansaquent regnlationa devided to- safegaard buraeding Bf»@ck

" inthe futwe,
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~The actual -efPret -of--the-human-predation on nesting is not accurately

- known, ‘however it is- belisved that with the exception of those areas

- gurrounding native villages and-fish-camps,; nesting suffers-little as a

wholey - Some-egg-coilesting: 13 prac‘kieeé aceerding to-the Lskino assistents,

but Dot on the 88
oS

government constmcticns xﬁrojects have taken a-large portion of the male

_,Inz--reaent years -canneries and

population of Eskimos in-this ares during the summer months, snd with the

"inéreaaed*’income;f waterfowl ave not in as great demend as formerly.

Effect of Mammalisn Predetion

- Nest fallure due to fox, mink, and weag

; predation- kn thic area was
neglible, - Only one instance of possible fox émdation on & eacklier nest

was noted, The only fox:-sign recorded during the study was found in::'b_he_“

vioinity of an old, 1ong abandoﬁed— Eskimo village a balf wile north of

Area ls Although fox tracks were found ln the mud, intensive search of the

a0

] ads and hummocks in the vieinity failled to produce any evidence of

dens, - ‘Blsewhere, scarches of the raised drier sites, thousght by the native

old

assistants to be potential denning sites, producsd no resulis. The Lskimos
stated the the fox is rarely seen during bthe Bwmmer woniis on the lower

wet coagtal tundra, geeming lusbes d to prefer the drier inland country.

‘The nmuuerous sireams, tidal sloughs, and lakes tend to 1imit their movements

‘according to -observations made in 1950,

«+ Mink sign was-noted along the banks of the Xasrunuk River and i‘fa

“tributary: sloughs, but was not eommon, There 1s-a possibility of same

nest predation form this soumegﬁ’*’but none wes recognived, Iallura due to

mink ig belleved to be of minoy import. No weasel sign was observed.
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- found containing-infer%ile»eggs-(ngually“l,'rérélf

Othexr

Altrousk small, there are two factors which-contribute to partial

nest failure in sddition %o the mejor ones:Giscusssd above, the occurrence 5
of infertile encs and egzs with embryos either too week to pip out op
too late In natehing to joln-ths rest-of - tha brood when the nest is abez

d5ned, " Seven cacklsr nests, ‘6 brant nsste, .end 2 eider noshs were

12) after tue successful
haiteh of the rest of the ezgs in the clutechs Sinilerly, B brant nests,

5 cackler nests, 2 zider rosts, and‘l'swan"nest-ﬁﬁré fourd conteining
eces {usually 1, rarcly 2) with filly dévaloped embryos (often still

hed, These findings

e

plive) either pertizlly hgtched or still unha®
= geenrately ravresent the deg es to which these phenomana oceur

e knovm to utilize the abendoned eges s Tond. On several
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- Table -+ is v compila*icr oi‘ brood data arranged on g dpp:mnmata week»

ly+basis, In: a&ﬁltion o+ miscellaaeous brocd reccrdb, kept on- & daily

;“ imig,h; aml reyuri o It alao :men B

'each neriod. is a roﬁg,h inde# to. the progress o:f‘ batcbing, but cannot be eun-»‘v ‘

"sidered an 1ndex o pmﬂuction since many broods ccmld not be accurately

eounted for the follgv:ing reasons. - | o '
*l;f- Bram: bmods te,nde.é to band together in aeveml fam*l;sr g;coups S

- Cackler, 5 tefront arcrs ‘are more wery than- brant and many
) \‘.wsra tatally missed or. a complste tally af the entim brood was mt

‘posaible‘ e

Heather often govmrnea bmo& actlvity,(on very mnd.,r da 73 the bmod :

R
L.

~=--ﬂta;red off the- larger sloughs ami rivers, remaimng in ths. emaller'
":31011@19 and g;rasa flats inacaeasibla by boat o
Brood Sizs | o
Brood- sizaé “for-the -mosh ‘p"arft; «ﬁe‘efli‘ned"-only*~’slﬂ:ghtly-z as the season{ '
progreseed and in-one- incrtame ¥ j.neraaﬂed (oaoklers} g This is believa not to
‘ 1n&icate -Yow: martality, but is rathafr a- functiun of mod behavior whsrein
aeveral families often: combine fnrees or: stray wcslinga merely attach them-
s&es to tha ﬁrs’c family group tha’t they encovnters “Phig: bahaviar is part-
iculary true of brant, and to-a aomewhnt ‘lesser ‘exteént of cacklers. The 1argaatA

tanily p encounterad consistsd af 2k brant. Within thia: group, at leaat

thrae d:latinct age gmups (one waek, twoge| eek, and thvee wesk 0ld) were




distingutshable)s  Croups 1o
broods tallied on'JuneiSVtﬁ?'lﬁ'were'iﬁ“groups eonsisting or two or more

families and rancing in size from 5 4o 21,

Brod Mortelity

v Bécause of the-bgaed~bahuvio:fdescribed-abovagfit“wa§=not"possible to
déﬁexminé*either-the éctpa;~deorease-in“praduetian~drwan~index~to tue decrease,
It iéfkggngﬁowever,gthatfSQVQrul'mbrtality'factérs cperaste jointly to declumbe
the current production, asufollowé%

3 Avian predaiion:l

- 84 Climstic fzetors

3¢ Heakness and straying

4, Human interferance -
It is belisved théx'glaucous~gulls'create-theagreatest depredations on

the young zeess, brant'andlducksuin this regions OStomach anzlpls of 149;*3

E;aggﬁs gulls shoned‘that'SV percent of ‘gulls-examined -had -duck, goose, or
bra;;: or avian remains {unidentifisblo as to-species) In thems To a lesssp
exbtent shortbilled -gulls snd perbaps jasgers contribute. Soe separste report
on gull-p:adation in-this.érea.- |

Climatic factorw such as severe wind and rain svorus undoubte@lyiéontribu$e
to brood losses, particularly just at hatehing, and during the week following,
Althougl no losses wer;;aettally recordad due -te -these factors it 1s qbgceivable
that if the adult bird werd in somewey caused o desert the young temporarily
ab this érucialwtime;wsomaumnzﬁalityecould-enSuerf-It is~fﬁrthgr pdsaible

that'stxayad young cgught oub in a severs rain could perd;

~before Tinding

ancther brood and protvechion,



‘Straving 15 a déefiprite mortality fuetor, 'éxar’ting; “its influence on

those vouns, seebtered either by human-disturhancs, sredators, or merely ith

innste ability for the weaksr onss-to rkeep»up*, Quce alone,- the strays becous easy

game for zulls, or, 853 Txiﬁétloned above; the weathsme During vest checks,
baxding activities, and el hunbing, 88 young-wers fouad deads All of thess
were downy voung end-appeared not to be over a week-or-iten-days old. Aftor

-, O

this éri‘tical pariod they apparently were better sble o ceneEs since none '

of thkis agle group ‘ﬂwraf'e aver founds | |
AB stated eavlier, the inz?requent ‘oecurrence of mammalisn predators |

suck as fox, rink, snd wessels renders .this mortality fzetor one of minor

impart&nce.

Ceneral; ﬁotes on Bmavior

;’Z’x

Soan after hatehing - {ueuadly witiln a day or %wo) the parent brant =nd

gaese vsually moved tholr rew Tamilias to $he n eafest slougn or river, deserting
the nasting sitess As a conzequence, the nesting sress were almost c@mplet%ly
deserted after the veak of hatchinz had passed. Tha main body of the brant

and zooge nopulation was than io be found sloing the wstorways after the fivst

waek 1n July, £ig. .

Yor tho o3t part, the hroods ususlly remeinad in {he same 11;1@111%
until they learned-to fly, This was shown by recapture-of currantly baﬁés&
broods. These racpatures sczmet%msaﬁ lonz as a week afterwards, usually tound
the birds-in the Bave zenreal ’vicinitur a8 when Tirst caught. Some broods

wore however noted %o bo cgpable of rather ex'benﬁeé.- movament early ln life,.

~ Brant farilies were moted a3 fax inland as the mouth of the slouzh lfzdin,c

into Ares 1, with young lens than 2 week +1de Note! brant were aot fou:xd hreeds
ing any furtber inlasd than Area 2» The tendency e remsin noar the howe area

disappeared after flight was achieved by the young end the molted adults,.
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Ib is interesting to note that for the most part, the Speéé.es eamposition
remained relatively the same throughout the area despite some brood movemerd,

A striking illustra%ion of this was provided when traversing Hock Slough., At the

uppsr .end of the e;lough, whitefronts, emporers and cacklers were predominant,
From the middle of the slough to ihe last half mile, mostly cacklers were seen,
On the lower fourth of the slough and thence on to the coast, brant predominated
with only a few cacklers here ard there,

FLIGHT
Juvenile b.éant and cacklers were first observed in flight on July 26 and
by August 1 nearly all young were flyinge Nearly all juvenile whitefronts and

emparors were also flying by August L.

";I{{}LT ;s

The postnuptizl molt of brant and geese began the third week in June and
continued through July, the pesk oceuring approximately July 15-25, Nearly 95
pereent of the biI;ds werev through molting by August l. |

The first flightless brant was seen on June 20th, however, no more flight-
less birds were seen 111 June 27th, when the first molting cacklers were seen,
By July lst £lightless adults of all species were fairly commom. Fifty percent
of 211 adult zeese and brant were flightless by July 10th. The first adulis to
regain flight status were noted July 26th ani by August 1 nearly all were on tl’;e
wing again.

There was no recognizahle difference inthe time of molt between bresding
and non=-breeding bivds,  Flightless adults with young were noted simultansously
along with flightlfeas non=breeders, a nd were often found in the sawme groups.
Brant non-breederé forsook their £ locks amd joined the family groups vhen their
molt commenced, thus the majority of the populaif.inn was fourd close to the larger
coastal sloughs, r‘ivera, and along the soa soaati, 'Cacklers, whitefronts, and ‘
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é.upoéefé ‘ddd not. fem the large molbing flocks b&ﬁ inétead remained move or less
as 'befora ~1:he molt, They did however, tend to move toward the waterways for the
duration of thelr molt,
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Total Noe iAves brood

Date
o L 8 prnods gize

Brant
Juns 17=24 .

June zwuly 1 . 4_ 21 13 '86‘““40 (RS .lJ? [P 8,> e, ki '..;‘:“ em 1 110' T 5 .5 o
July 211 12 25 42 . %6 13 4 2 - __136 3.2

Cackle;;

Jume 17-284 - 2 £ A5 4 vl et .1 5ab

Juna 25_3‘1‘1 l]r%l B R —15 e Y ot R B - 5&8

July 2-11 1 7 138 14 8 - - __ 55 58

123 (464 ya) 347

Whitsfront. D hE
June 17-Z% - - 1 7= 1 1 -

=
o
o
<
(4]

July g-21 AT I = -

s
i
|
@
s
193]

J'une%:wuly Lrv i w8 e -

J uly B ll - - - P - - - - -
' ' 5 (25 yg) 540

Swan

June 25~July 1 e o+ @ e X e omt i - 550 .

1
July 2-11 e L | 4,0
. : : : ’ 2 (9 :‘/'g)- “}-95
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- Table {»cozﬂ:*,) Bmod da‘!m, ’fukon-Luskomvm Dal‘t‘a, 1951

2T

TDate — “Svood Sime

12

kci:

p

4

Spectaeleé{ mizgg:g

2
June~85~3’ul-y~1» B JCT T
July2ell 2 - 2 4

‘Pacj_i_‘;g,j‘; Tider o o

J’u.uazﬁ-J 'igly 1 = 3 4B
CJuly =11 1 - 1 3

Tune-17e84 v s & w200 A

d

9

To'sal Nm ' Ave‘.'y‘broed

o8 broods sizg

L

R SR

S

b R . :4“5:‘1

16 . 4,%

- 51 (139 ye) &.5

B . 4,0

19 (78 y) 4.1
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A nestirn wtudy of A oustal brezding orounds of the Takon-Xuskokwin

Lelte w1ttt prutic 'lﬂr B whos—;is on Yoages cuve to gull predetion ang tidal
flovding wag carvied oult betwsen Jure 15tk »rd July 10the Cull predstion
studi=g were continued through 4usust 1.

Hrent and cackling meese, the twe-predominant species breading on this area

N

COB‘TZ‘«'l“iSE?-ﬁMJBDaIS s &Y reveont of ‘the breeding .;mvlqticm based on the

2a

oeourrance of nostSe. Asrial trangeebs of the area made in 1851 showsd closge

agraesmant, brart and cacklers compriaing 44 and 41 percent respsctively, of
the sopulsbilon,
3.‘ Brant “:r.:.-ed.é;;dna“;r-:d alany 1 coaab and becams less namerous in_land_‘ gvay Trom
aress nct sub jeet to :Eidal ancblons Converssly, the population density of
- cacilera increassd inlands Vhitefronts and emperors-were net found along the

f . 3
coast bub were Touwnd -bresding - inland several wiiles inters spersed with cucklers ,

dut in much lesser numbers, Spectacled and Pacifie eideors were commwn ove

tie sntire area, but ipersased In numbers as tie coash wes approached. Stegler's

elders wnd piaballs wers Tound inland, but wers not comaon.
4y ALl vatoer Tesl displayed a swriced Interapecifie tolerance and wors wall inter-
sperded, cover sud site seeming the ouly -gova-rniu.g faetor of nesting :oa‘t;term

~

5, Brant »referred snort sedge eover; cacklers; emperors, dpectuc.led and Paeific

eldars "i‘:"-ther tall or shorbt grass cover; whitefronts preferred tall

grass as did the Stoller s eiders.

8y Nesting density for ihe.eniire coastal -study avea for-all species was 1625
per scuare mllee The inland areus, Area 1, -Soiewhat bigher in elevation Bad

& nesting density of 186 nests per squere mile, “omewhst lower and inland
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(j) suppoItéd‘the htghﬁst'ﬂéﬁSity,‘E?B'neéts'per ggquare
Lmile, “he actuel coagtal acabiv:, ereas supporied a nesting dessity of only.
74 nests per stuave mlle, Tﬁe:availabili@y_of ﬁuitﬁbleinesting afﬁ% and
¢ovar Lls bolieved 4o aa?éfﬁ bre nesting donslty througi out the enlire nrea,
all sopiciss \'!orsf;";an,?};ed tha lagt week of Maye The [irst nests hatehed
_ % , _
during Loe toird wesk in June and the peak of hatching camo during the last
TR .
cweek of June and the first we ok of Ju Shronology of resting tor all speeies ¢
™ of water {1l was Lhe gsoe aieent Jov icons and old scuow ducks which were
7 Lo 10 days laten,
Brant and cacklers SLOhcd e goond nestipge success of 79 znd 73 narcvro o8~
vectlvaly. ‘
9, Nesting losses were low duriﬁg $ize 19E1 secascn amounting'tu~14 pefcent for
- the ontize arem. Glaucous rulls ané JuseeTs aleouutsd for el leest 'l0 percent

of ile rest fallure, OSowe desertion touk place, but was sclidon *‘cojnlzed
because predetion undoudbtedly masked it b0 some extent. No losses due to
flood tides were recorded, but observstions and measursmsnts of abnormal

. rajses in the tide lewvels during the 1951 season indicate that an abnormml

tide driven by a wind stora ggdm the southern quarter is capable of totally
=

flooding the inmmdiata-ooastai areas inland 2t least a mile, and pertially
flooding {30 to 40%) of areas inland 4 to 5 miles. ¥lood:tides of this

dfiare were recorded afer the nesting geagon, baut thare isno insurancs thah

such tides could not- ocour unseasonslly three wooks or a month earliar and

- thus devastate -the-most-important: brant and- cackling goose nesting prounds

Mammalian (foxg mink; snd weasel) predation snd husan predation were Touthy

tO be nﬁglibleg ST e ma G oL - Ve L B -

Brood counts reveal ‘bhat brood sizes did pot deerease.appreciad

the season in the ease of brant and cacklers, due to the tendency fox
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familias to comhine forces and For gbrave t - join fthe kot faxdly they en

countor, The averags brod size Tor brant was Ced acd Tor cacklors Se7s

p 2 LA e e AL X, P T
Brond sizes decreasad slighils anein

oo ogtesh of brood wordellly wes

sowiulity factorgcand thedr relasbive irportance. Gloueous puldls ave he

. L vy OIS ~ T R SN S EPIPR
ehief dovlmating Pactors Bixtveeignt perecert of glle sxaminsd had duck,

googe or brant, or avian vewnirs ln thelr gallets opr ghomachs. Straying

durin ¥ Dirat 7obo Myodzys of 1ife 1s arother i.mo

vourg of tris ape group wers {ound driny o giudye

13 of 1li%tle imporbtance.

-Hoon after hatching | 4wa or three davs) broods are uoved o tue sioushs and

Tivers and thevnosbing srounds are virtually dssorted., In bhe case of

*

heant, he broods are foon Joineld by wolilbing adulbs in bhe sloushs, rlvers!

aear the cosst -as well as along thecoast ltaselfe Tias-cscklers, whitefront s,' -

aund smperora tend t9 remeln more as family units, Lowever moliers of theae

apacies move 0 thy nammay when thelr moli camz&ez{ Sa  liie peak of the

%

2olt ocourred July lﬁw“i. By sugvst 1, 95 percant of toe blrds were on
. ‘% & » X

)
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