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-20,ooO square mUes in extent, pH;rides some. of .the finest waterfowl b~eed!ng 

-~WGUnde . in ~s~~. M~ s1ll*Yqa • (19J..9-s0) ~icated a population- ~t i7 ,: 
•'"1·· 

b.~s ~~'~quan -~e -~·the el1tire -~~- Jl~r .. the 800 .square XJIU.e ~~$tt 
' . :· - ' ' . - . ' ' . 

·strip J."W.1ning fl'Oln: Ig1a.k Ba;r to the sQlth shore ot Nelsou. Islam su~ a 

breGding ·population (~inci~ M.e.ck Brant and Cackling Geese) of 130 per 

sqll.Bl"G mile. Prel.iJninary studies on this strip disclose that nany nests a.re 

at ·an eleva.ti()n below the line of high1 on-shore storm tides as indicated. by 

driftwood deposits. ln addition,. severe nesting and brood losses from gulls, 

3aegers, _and f'axee haw be8n NPorted. I)Qfing June and July or' 1951 an inves' 

· ga~ion ot the nesting ccnditions in the lower Ka.shunuk River region was dondw 

. · Gd, b7 ·SigUrd !. Olson, Wi:td.:Lite Management Biologist 1 with the . assi~ce ot 
·.. ' ' . . ' . .;~ . : . . ' 

. two Eskimo hel.~$1 Matthew PeteJ'SOil of Mt. ·village, and Ja.ok ~ ot Chtm 

Pat:ticular emphasis was placed on the effects of gull predation aJlcl. the etfeoi 

ing data •. 

On June 12th, OlSon was flown to Chevak: by- Fish ani WUdlife ·Widgeon a.i: 

cra.ft where an 18 toot boat, motors, and camping equipment md b$en stored by 

the Fish. attl · WUdlUe S~ee· attar the 1950 wat8l'fowl banding season. DUrln1 

·,.-the next;. three ~-the S$~es ot the t:wo native ass:rat:aiits-were procured, 

auppl.ies am additional"·tquip:nent purchased, am the beat snd motors readiGd 

tor the sea.son~s work. On June 16th, the p9.rt.y '-ett Chevak and proceeded to 

t.he lower Kasbnnuk River where a base camp was established 10 air-miles from 

th:l mouth of· the river. Except tor ~ obsePVationa made enroute, 
' ' 
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· · · the study prop$r was begun. cDl June 17th; am was t aminated on July loth• 
. . 

'After July lOth, a waterfowl band:lng program was ild.tiated. HoW'ter information 

pertinent to th$. continuation of certain phases or the study was recOl"d~~ during 

this period also. 

METHODS 
' ,· 
·, ., "•'. 

and 17th revealed that the brant and gaose neet:ing season was well underway. 

The study originallJ was designed to encompass the entire breeding season from 

the onset r:>f nesting through its completion, hotnwer 1 unavoidable delays 1n 

transportatiOn to the study area, coupled with an early spring (l<>-14)dqa) made 

this· inipOssible; Incubation was gene~ found to't8 in its later stages trr 

nearly all waterfowl. 

· ·Thl'ee·. study' areas 'wre· .set up with the intention of sampling the nestiug 

pOpUlation rot the three.tairly disttnct topographic zones found to occur here, 

with regard to species composition, production, nesting and breed mortal~ty due 

tor nests by three persons walld.ng abreast apprOJdmg,tel.y f:IJ yards apart_ ani traVt 

ing back and forth untU the entire ~tudy area lm.d been covered. During the ear: 

stages of the study 1 vegetation had not grown tall enough to .f'umim adequate co 

to conceal the inoubating birds1 (fig. 3)1 thus it 1e believed that no less than 
, .. 

90.' ·or all nests on each area. were located.. Xn ol"der to cl:le.ak the effect of. marl 

iilg,nests tor late~· reference, nests· wre not marked on Areas 1 and 3 during the 

initial SUl"V'q of the three areas. Nests marked on.Area 2 dild not sutter any 
I 

I 

increased predation over those found and left unmarked on Areas l ani 31 theref'm 

on subsequent checks 1. all nests were marked on all areas. The nests were narked 

in ~.he following manner: a small driftwood marker S to 10 inches high was 

pl.aced not cl~er than 20 t~et from a nest. It no . stake was available, .a 
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A · · ~ .~:: e~r ~ •~ ·ad: .M . ._,, ... o~·, Beata 1de:r to•t··tiGtohtt;c>!- ... 
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t~ed-w$: tur$b$l' WU'ke4 b7. ·art.~ .a ·(ttq•:-~ · th~ oentu ot. tht·neat lA· or4Q 

~-' ., 1IOUl4 I)Ot. be -~eua 11\ii• ~hllllllt.ll. , ;~. "' 
- Each atuclt ar.a waG Clh•kecl tompletGlJ' at •appzutmatQly weel4j ~te:rvals 

ud. e.s manr iiests relocated as pouS.tJlG. l Jlocor4.s were kept on ~· -4~~~~at1ve 
....... >: .. ,. - : . _-_. - . . \ .. · . -· .. . ·.. -. . ::. :; .. , .~-;::·:~·:·:-::: :~rf:._(:.- :· . : 

bas1e :rather ·t'blln. on 1ndJ.v14ua1 neete · beoa\l$e ·it w&$ ·not alwayS possible to 
~.: ... :.':.': .. · .... · ....... , .. ~ : ... ·.· ... •.; .. i/~ifl·" .. :·; · ... ).~ . . ::,.,,. 

relocate -8'1017 neat · Gf.lCh . ts.ms. Al@O, be.U$fl ot ""'6;~G 

~ 
. 
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pb781Cal t$at1J:E'Ss, 1t W&e. seldom posef.ble to kp.ow nest was whioh each 
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tlme lt waS. toun4. kf UttJ.e uast Ol:letldns .• poastbio ..... done. dtut~ .cold 

o~ st~197 -~t~'l!·b~ ot th··--· streets ~t ragb.t haw ~-;~·essa. . ' . 
; ' ' -. ' - ·.. ~ • • • . . • ··- : '. • -. •I • ' ' • : :_ . :. • ; _:l • __ •• '- . .,... .; 

or ~ deae~~ tYia -~· b:r _,h& ·a~~-. --· -h ooaUttto~. 
-- _: ~~-~:\::~~~;t~J~::r£-i.:};J~p~_':-- __ : . ~ ~- : _ . - , · - · · __ _ · · ~- ; · - ~-~ 

-· · D~tt8.c:;oet• •• made b7 boat along an eatab11slla4 transect ~te extend-
: )?;i;~;;:if1~2~~~1~t;f,: '-. • ' . . .·· . : ' . . ·. ; ' . . · .... ' . . : ::_. . :, . . 

tne:;:f;:o.1if':fHiae oe.t!l1) to the .-uth ot the Xashtm11k atw~ an4 Ntu••: (JD17 tl:ioae 

b~".;:~l!at "~~t~ ~t&J¥.be ~i'4.4.1Ua· as.~ bio• _.,,a.u.,~~-- · · 
':.· .. ·; .";. . . ;> .... •' :.:·· .... . .· '·· .. :· ":.:~·t~~'·i::.:;.:.~·. 

:·-. 

' . . ~~n~ • ·. ·'· .. ~~A.IOli OJ' J\RIA;'• ; 
.; ' .... . . --. . • . ., •I;. 

. , Area.~l.:,,~~~ ~l.e·.:bf::ODe):~~~,.:1.rtJ.u.tent• 1e·.ohaftcte~ze.~::by·;~ ~t~~ 

co~tant : dur~~g ·:'~h$. s~lf· · No .:t~~-· fflou.s~ :~ tll'rourJl; ·:t~~:.·s~Q.· ~~t,~gh . . . 

:: ::.~::~,on t~• -t~ o~ •. ~ -~~~·t-~ f0;~.~ ~o~ 
· .. l/1-e~ .~~"Ptt9~ o~ ~ht;~b~·~t't:',~~~'~.i~f.t- :ma, ·the ,:ow. ~t. ~ectgQ. 

.,·.~·. t:tata an4 :zr~ea- Ue .int.•p~$4 ~-~he po~ ~41•• . ,~~~li 
!(:-=-~~:.:) . . ' ·.. . . . . ,,·... ' . . . ' . . . !.!"'"' 1· • ' • ' ·" • • ' .• : 7'::~·:·:~/ .; . 

"-C? ratsefo-'laossy h~Jal or hU1oo.kB 11e above the o~ level o~ •o48e tlats 
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... azd Ve.J!T ln siBG ham a few feet 8Cl'OS8 to nearly all aCt'&• . The nori.heim 
·:: ')$ 

~- and the northeastern comer in partic'lll.al" ·is somewhat raised abol.\1. tile 

. _:.~~ .. mo.q hummOcks. and .b,Ulocke are numerouS and csxtensi~, !ntersp~r$et~· .' 
·.""··-~~·-.:--::·-~-·?:'~-:·· .. ~:. ~·-·-:.. ,,,..• 1"._.;.... -·: •. .... . :,.,, -·~.- .: -.. - :· ·.. :_.. . :::·:. _.:·· • .:;··:-. 

with·lew wet' sodge flats: and ponds. 'lhe vegetation on these hurmnooks is chie_t. 

olub mo$s1 CX'f!M and sal.niOn berrt1 caribou moss and Uchens, dwarf birch and 

sedges. Along the slough banks ani in. the send-raised areas scattered over 

. _the. area., a species or ~gras~ 10· to 20 inches tall is found growing 1n 

··rather rank clmps and patches. An irregular deposit of c:lrithwood lett by · 
' . . ~' . -~ . .,.--, 

;i" ~~gti atorm ~ide dUring the fall ot 195() marks the high ground on this a.t'ea1 

Oh~ehli• it 1e not regularl.7 subject to tidal. action • 
. . '.~·. ~~- ~ 

,.·· 

DESCRIPTION OF AREA 2 

.. a 21 also a mile long and a hw.t mile wide, is chai"acterieed by tnall7 

· t. .. small 1/10 to 1/2 acre brackish ponds lS to 24 inches deep, which are -intel'Spe 

~ ~~i~~l~~{~~'i.1!~~~!m~-J~~t:;li{Ri:.~l~~~;~•~1~~-~ 

I ~ ~.· ... : ' 

.,- :!-. 

I 
I ''"' i: :·. 

. , ' . 

ri.Ye.r bank .inland approxima.tel\v a fourth mUe end comprise about 9S pal'Cent of 

the cov~ on that strip. The t$lllaird.ng S }»rcent consists of isolated ol.umps 

and patches ot t$11 grass. ·The sedge f'la.t zono gradually merges into a sone 
. ' . / : . . -· . ' 

·< · ot :irlb.ed sedge ard grass occurring 1n nearq equal propOrtions. ~~ the· 
..... I. 

· .. ··· ,·-~ern ~ of the area howeverj the· sedges give W&7. to the -grass. 1n. a 

. ratio ot 2S to 7S peroent respectively. The grass also is tc:W:u.t in dense ·starl 

along the banks of tt:ie sloughs ani their tributaries, (fig.S). 'J.'hus it is i"ou 

along the nortdt and south boundanes ot the area. On the southwest comer ot 

the a,.._ is a small tidal mudfla.t o£ one ani one-halt or two acres. This Br$1i 

itt subject to soma daily. tidal action, .tor it borders the river ai'l.d has· severs . . . . . . . . 

. · Small s1oughs ~g tbi-ongh it. 
;:p;; 
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.. Afta ·5 wa8; tbti!l-'~···· ot:~t}l.;th-·8tu4J· tlrea$t'·be1Jl;g 0D$''~fi~·Dllt. ill-
. ' :-... .... ;~-- ::::·,~-.. . , ·'. ;.~-~::::-. 

extent.. too4ta4 ort ·the· oh8t- :or. -tbe . BG~ru& · ~ea at.·. the mouth :o:r: t~:Ji• -~-' .. ·w· · mk . ' 

Bi._, it ooeupp1!14 the; loloelit. 8r8 S!l .J'lDti.Oilcto aea ,_,_ Of ~·.~f the. t-

.- un4e~ ob~tlon, tJ.sa. Yen4 If, me•. lte oxtonolve =4 tht~~-jle~ 

subject w 4&117 t1W action •. -fh; mosuo pattern ot ext•1ve ......... ~ .. )~ 

seaP. ~~-~,-~.A ~' l'Adtall.r -b, ~-- slQugbi ••mo . ..,-

. ! 

I w •. 

~ 
'I 
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... -. ··-· --: 

or abO~ e$4g.,~,. Oeoaa~one1 patcheS and ·iu$so~ka ot' taU ~ss.of.3·, an-~:~~~s . 
"·.) - .· -:. .. _ -. . . , . - < : -: _: . . ·. . ·"f.;.-~,·,_ :: ·. ·,r;:~--: .... -._ --~ _: .. · _;:;\>::;·:~ -~;-· - . 

are toun~ along th<r ~- at· tll~ a1~-~·-or ill t-tated --o:LWilps_ ru1d. :pa~~~-· · 
Th~ cntiro - 1a (nlbJ~t· to ·aatly: ~J~ ~~tietn,; ·--~ on.:tha·h~'..;.i,,~i4-4' tide, 

. . - : . . . . : :. . ; . : .:·,-:· : -t .... ·: .·.. . : . . .· .· - ; .. ·-~~: ··:·_·:·::·.~:.::/;;>>· .. ~. . .· ' .. 
mo.- ot th9 -..s fl,at~· a:rt l!mn4ate4• ·'·''l!16);, ~--• •fiet+.4 ee~'~DOm the . lac~t 

. · .. . : . . · · . . ·: .. _:·-.('~ ... ' ..... ·,. ·.· ·.. . ·. · ··. . ... -,_~·.::··_.:~~~--~._{:~~f3~J~:z:~_.-·.t·:· - .· ~ .·. · 
~- ot Y<t~a~1.o~ A!£'iro th• .a 1Qlo .. •~• ·*-lf popt -to- l'o:t'm a wi4~:pglj\1(~-~ 

• • ~~: ·-~-. • • • • • •. p • • . ' .. : ·: .:t-::' . .:-- .. ' 
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· SPm~- 0 CUPOSITXON 

oackU~--~.-. --~- ~~--8~~ ihft pftlaom$1.1ent sp~Joiea roiult~~-
. .. .. •' { .. " ',<··-~~- >; . ': ; .. . .. : '?" • . _,.. __ ~- ... ~:-:t·, . . ·:::{·. . 

oa tilt _lowe~ ~taollUDUk iiwat a•udJ ~ oam,prted &»' ot ~· ttn~ ~'Wul.at-
. . - • * '. . . • 

to-.· '!able 1 PJitatenta ,., apl01•• e~1t10a as toua4 on the th~ (ltu4¥ 

utaa as nil. al tol' the·..,.. u· a 'llh01e. Th$, .:~t~n 1D. spec1& ~­

e1tiozl on ,~;·thwe.·atuq -~ :!8 belifted to ~~agon4 .to: tlie-.~~~\,j. 
. - . . . . . ;- ·:_ . · . .' ·-.</ :·:: t<-~<.::-:;· ;' ,.\ 

· "llab11al ia •l&tsoa ·to ·tltlal ~ton, elemtion;· e.n4 -•ecetation ~ ~~ _: 
. . ' ... ·~. 

•• eo$t··.1.Dl4d• 1Jhe outftaDI1!ne ~1e Qt this 1l$ .. ptoientf:td b,: ' ·· · 
:the O(J.~l'all~ Of ''bha\ aftt1 -·tdkltNt·· _,he ·;tQalt)~ MOQIIf.:US $'f8S':_:lilG~ -~: . . . . . " ' ' . •. ~ ' . 

. . . . 

. 1~ ·no dettn'te del.Wths litle bet~- the SJ$l$.es,. tor thq f.U.I8 bqtb fWml 
. . - . . " . . ' . . ... ,• ·: . 

'.\ . .:;·· . . . -· ' . _· _· .-.;\·: . ~: =.:.. . . 

-'ut_lliz:f.ns the ·~ 1.u tluJ 't.lolnltr ot Area-... a.. T~ · htme~tt, --~ th8 1Ql.lm4 

· ,_~._ tor b-~~ t~- th«b)t·•:il't·liOt found nesttns· OA·Rea 1, ~ ~ .. ~~·:oJ ·. 
' • • • ,1' • • • ':. :~·; ~' • 

. even afl ~-.~,.. oq ·'the 014 fish .tl!ll9 a.,.. -- 2.- WhS.i;o~~nt,~· · .. -. \ . '. ' . -· -.: . :': .. :·. ~. 

. . . . 
taoled Bf.4ers-were·tound n•at.lng on all-three UGdt but weru·-'more ~®rmPil. 

t~J'Cla· tfu\t'Jouiiit.. S1Jel~- .Si~N were· :round·neeting on1.1 on· .Area. ~ •.. ~·bttt_ 
· wel'Q Ell.so observed tl.G$t~: ~~ inland bet~n ~as 2 a.nd l-

T)l1a $tvno senet'C.\lipattem wu t:rue ot uoa~~~ 'bir<W ala0,1 althlbuah 

scattered flocks of all . .speo1ea i:Abab1tlns. thte-ent!ra urea· uei'e.~soho4 

on all the:atu47 IUiGU ·at :Y.-lOUS t~. 1-0l" &~16 ami~ tlOokk.\md Pall"$ 

ot WUtef~l\~.!- ant\ :~~'wo..; not~: feedins.·4ia JUt-.. a ·Wll' 3 ' .• i~liO~­
tbey.we~:-~/toua« Me\Sil •. · Wl, •. ,~-Wd tJUO· Of b:rant whlOh··~;~z::~~~~'~ . 

. . . . -: . . ' . ' . . .. ; . ; . :_/ ! . ~·:c . -~ .• 

. ally teen ia tbe ·vl4~ty: ft.AJ-ea -1 ~4 ehll"-,1ft1ar4,,~ -taJt'·a&-Ch···-~. 

I 0. fl$11 "C8lll»• bUt.· ... 8fl4tli. .... '-19\f t-- pQlD-~ 

I 

i 
~ 
~ 

! 
i 

1·- .. 

i. 



.. 1· ... : .. 

... 

I 

I (__) 

I· 
1-.-o:,'\-

<·) .. : 
. '\.i;.; 

I 
I 
I 
I 

lu 
I 

.I' .. 

···-~,~. 

· Vihlstling··· · · 
SweJ]. 

·Spec·•-· E1de,_. ·· . 

:Pacific:,. · · 
.·. · Eider 

Stel.l.er'·s .:.·.:~ .. : · 
:e1ae1- · · 

. Pihtail;t'~'-·;:··· .·, .. , ·.,, 1';;.;;;"'-.c;"'''YI·::'.""""-''·''•·•·····' 

-~ : . 

.... · .. 

' . 

.,· . : . ~,· 

··:<:i:Y.·::> 
i£:.-::·· ·;~: '• 

. "'J 

';:;, ·. 

·' 

! 
'j . 

... :1,···· .. ·.· 

.. f://" 

~ 
........ ' .... 

. ·_.···_.· ... 

·I 
i 

. I 

I 
' I -I 

·.; ..... ~'::;:': 
! 



I' 
I\.· 
I n ' -~ __ ,. "' 

I 
I 
I 

'
~ . I 

I 
I 

lo 
1-
b 
I 
I 
I 
I 

:· 

I 
ll) 

I 

_ __,. .. -.... ~. 
~";: 

. ~~-;_·:·, . · :~m~m ~.t~a ·, .. · 

. . ·Tho ~~~· ~~~cj.es· ot. wa·terf~1; -~~t\iils on -~ l~h~ stuey::·~··· 4i&oo 
~-J->(. . . . . . . . . . . . . . . ... ' . ' ' . '·· :_ . ' . . .. : . .' ·. . '' ... ' . . :i(/<:';: . . : .... 
''1$~·~ a x~k~ :~$!il\~flt ot t~l~l.*f.UlCEt to~ ope ~notheh 'l'h.e ~~-~g p(d~.tem · 

I .. 

I 

~~~~- ' 
. , .... , .... 
. --~·· . 

1 . 
I 
I 
I 

showed a tbO~ugh .1nt~~pe1~ion. of elPOOi&a .on -~ -~- ~.t.u~~-; . t~J::~ ..... 
. . . . . . . . . . . . . . - . : .. • !€;:·:'<{:;,;~} '. . . . I . ·. 

goveFl):Ul$' i"ae:tor..·s~eminertQ,b~i -aite·and::·~O'W~• · ~t end- Cackl~r,·~~~-~-:~fln f.~d. 1 

.. : :1n::·::;;;:'.b·;:t::::::~:::1::i1l~~r: 
·--.~~7;:. 

a, ~t; o~ one octttiiion.- Whlte;trrmtsi Z.p-er.qre• tin:4 t~e. Jd.da;.v$. Jvt:i~_.,spatt~ 

tnde.a~rinlinat~li owt the nl'$d w~, ._ tht) s5. te and cover 1no~: t~~;-~~qu1r-: . 
' ~ . ·,. . --~ 

menta. ,. . . : : . ' ,';:;}~~)~ . 
., Tae only ~01'464 inst.ance ot actwill1Beentm<m~. -~- anot4~:4~eoi:oa 

ot'.-~t-~owi~. ru)te4. with .re~ to~: and P~cAti~ -~:Con$• _.On~: :i·_·t,a .. a~t 
. .·,:~ ,.. . . . ·-?M~~~ ·' .. : _:_ -_ ::_;.;~ .. 
~ · ~1i-}~ was ~en·~ Vi~~ ~~-t:.Of e::;l.Conlw.hioh -~- .. ~~::~~ · 

"' ·~ : .. •• • w - ... - .. ·._;w:~~.:.~~r~~ · · ·,_ · · ·. - .. · \ · : -· · ·.: · _ · ·· · _.: . · ~: ·,_ . · _· . _ _ -~ _·! :: .. :·~~:~>~·::-/3f~:--. _ .: ·: 
· · roi'J'iltie · ~· haw 1 ts _1\Qtst on . on$ of the PQn4s tllat·· the. .nan famil-y -ha~ · ~w4 

·' 
1~to ener hatching.· ·1he looaJ.despea.,lr tr1e4 to .a'#'Oiu the; ~··• ~a-tJinb 

.-.;;-·----~~--:~~=;;~_:<tm-! . . ~5~'~r~\:::·~:~~~~~~~-; ·. -t.~::;;~- · 

\Jut tiM11y• •after ·lo tutUe m1~t9s of' t11"1'1llU ~ -1W ;act~,~~.~ t 
t1ew ott • .l()atrlng the ~nd to the ~.,. · · . _ _ · ~- ... ;. . 

NF.Sl'ING 
·r ... 

S.&!.t mn4 cqm: lftJ:r.t-t tonmhiu 
';f;:-

:;;~·~~~~:>•; '!-.. 

The .vanoQ· speQiea ot--watertoWl'e~ibited 4lr1nitc ·pX\lJferer..~~:.f9.r.cm~ . . . . .·~.. . . . ' . v . ':''·:,·· ., __ 
typf:is of nesting Bitt) an4 OOW).t1 S$&: .• b1e ·2• Brunt. p:rofotX"Sd .. _ 

. ~ 

ccrre~ OVG1" taU ~~ f1st t.• ~11\f~fi,.:·-J\~· :~rt. s1tuatt<f-1nSth$JjeClge 

~pposed ·to· 9nl;y.1~ ,n. thQ tell':gf8.8•···o~i~Q.·::2•';:.. .· · 
. . .. ' . . . . . . . . 

·on· aease r~ts. i'-~~ · po1nt$•!f~»-'1$lot:a_~.:~t(ll~n-eho~a·.ot lJo~d8•:'···.:, . 

· _··!n ~au·~sa:"olumga·~~ pato~tt·~~:·X·:-~ .. a ~l ~-islet• Notei:·::~t;·:. ·• 
. majort tr ot ot ·brant nests. on Afta a· ·~e~ l~~cdseCI. ·1u the $1\ol't se~@/ ~~.. . 

. . ' . . . . 

P~lellng the riv,,.., and beoW!$ l$•D c~ -..1th the 1ncreaee or~- .....,s 
.. •' 

tmher inland. On Area 3147 out· ot 49 brant nests W$1'9 located -~ :'(hol't aecl!!e 
···--::_, 
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co.er.·::., Choito··ot·."sittJ: wd:~aimoat: fl·~ijalii·cUvj~,-·1? neste toun4.·.~A;:-. 

flat~; ai• d!J,W.~!tll ·o~ ·~kil, · 4;~:pQ1l>t,J IHm t~ 15~ ~~~~~ .,;d .. ··. 

2 ~) .tsiet~' 1'Ro nasta,~ t4.una.·ut1iiz1ns· ~an. ·~a· ottas. ·. · 
- : : - . . ~ ·; . . ' . ,; . . :. . . ' . . 

. •: ~ckle.rs-'0~~-~\·l··.aet~teJ\7 · · · ssdge-.co.:r· · 

watei-1 .·f·1s•:·4J···"20'·· SJiie·a- O<t<t'UPPii»t{ · 
< ' • ' ~. 

tle.t$• · 91111 : ... :1 ilE$J$'~·~d 1~· th,. ~~~; ~~ .... 411d-'tl:tfj$o· t~ .: .. 
.. .::·.> .. 

the o~ ol'Pm.cts::tnd latos. on ~ '2 ... 
' ' ,:,, ,~· ...... : l .. ~' 

graee~· oD1J :4·.·()f 1'!lll.Oh · ~ · ··iirono~atel1.: ~d~ad~t to ·va~:r;t, 'Q.f:l~JP:LJ~'"'\1'~"' 

th~ we:re.·~ -aran11 ~,. avei.labl•• ,,.tt'~'wom t~ ia:~lnf. · · 

e ot ·Wl:t.tatr.•er•~· ~d.*ent ·to .. ~te.~., · s.Vsn· •Eire 1o.C.te4 o~ ·-~~ ·.···. 
aa te .Q':,,cs: :t.,e~· ~m·.the 1.1~st ~tot.··<·· 

. . . ~- . 

· Whft~~s detWtOly preter.re4;t~il .. ·t\r pat~~ t!f: ·tal+ ... 
•' '··: • • •• • •• • •.• • - •. t 

..... , 

I ,--, . a~ ~. a~at;.u~e·trom.watett•·· f1s•:·10•:,··>~tx:~$st~·~ra_·~oa~·ui-:~'-'··~;,·.~ .~iij~Ji1w•• 
.,::~~~),.,_~:"2 cm·taU::~ae::rle.ts·adJacent"·to sl~~···Sl~·'ot ·the'9 naa,J;; .·· .. 

I~J1. {>,a·~'~t&d ·t~:e. 4enee ··elump ot· ctead·· ~sa· :tror~r·tluJ<p~\'i<Jus aea~• ·@CJWt~b· 

,,~~':s~i;.'o::: :::r:::.~::= ::~::~ ::.:-0~,~'~rt 
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&edge, t~ oth~zt··1·n a tell smutB• · . . . ·'':i .· -;::{·~fL~~:·i'-'" .. 
· .Th•· ti$.nsle on ono- ot--~'Ju· · ''Ltl~ndra 

•• :;<'.'. . ~ :. ,~· •. ' • 

~:p;:' . 

oreaa ·midway· b~en · ·ho· gon(1s· approxiniat$l;y · :aoo :teet ·apart I. t~t&Jt':f .. 

· · · Bpeote9,1~(1 e4 .Paci£:1« Ei4$~ wm<roUJJ,d nesti.n'g -in' a' ~i~ti:, ,;rf~·Ulons. 
on,all 'tltre~!·.:~~~·<·Th'r·~to' sel~~'.f~\1. ·he~t~s , .. /,.··;: '~:~Ovl.?e,.-1 

·_ - . - . . - . .>.·_ .- . ' . -~ -~;.. . ~ ·. ' - ' . -_ ·:_ ;:~---:~:i,~~~·\. ~~~: 
e~erdas ~-'PJief$.1' lile4Bt ·flat$ o:r··tu$~c.kln;~~ed ·(3 ·on . . · ~- ~i~~ .•. t1$t' '· 

. . ~ . .. . . . . : ·. · .. -., :. . . .... ; · -. ,:··._ · .·;: _ . .'_/<:.~~s-;:::·~·.;:·-~~· ~ -
flats, :1.2 ·1ft. s~ ·tu.eu ott ~okQ) .: .. · ~-atollda JUaeri ta~ -~ · 

. .~ . :' ' .· . . ·.. . . ' . . . . . . .. . .. ·. . . .:; ; ·:·t2 ':;~:3; £", ,(~/. 
4etUS$' irt~ ot ~~'l lA the QtUJea ot· the thr&~ · n~;t~,,.. on J'U"Ga !J; 't~i:t~tl'~ :, ' . . . . . ' . . . ' . ; '/ {i!;l~~" 
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WA~ NEST PRODUCTION 

On the two square mUes or study area (Areas J., 2, and .3) a total of 

,306 active brant, goose., duek1 and loon nests were round giving an ovel"all ne~t· 

ing density of 1.53 per square. mile. This however;, does not pre~ent an entirely . 

~alid. picbtttie; as nesting density varied on the three study areas both in · 

regard to: the . species and ar~a... Table 1' presents. a breakdown or the nest 

density by- species and area. It can readily be seen that Area 2 'W'as by far ,...,6 ' 
the most }ll!'oducti ve of the three (Sie nests per square mile)# Area. 3 the least 

productive .(74 per square mile); and Area 1 about midway- between (l88 per 

Whlle all the reasons for the variation in density are not known;; it 

is t.hougbt t~t the extensive tidal mud flats on Area 3 cut. down available 

b~ediilg ground by nearly halt, and thus l:l.mi ts nesting. In a s1ndlar manner 1 

the Hgher dryer mossy mounds and hummocks on Area 1 were little used as nest 

sites ·a.nd1h1is the pr$f$rred neSting .ground available was .lessened• . With 
' ~ . ' " . ) . " . . . . 

the e:xneptiori of a few ver.r small mud flats, the majority· of Area 2 was 

available as nesting site,· and thus had a higher nesting population. 

The extremely high nest production as indicated by the abov~ figures 

more than donfirms the tremendous importance of this Area· as a key breeding 

groUnd.t P,artioularq in .regard t-o caolding gees~ axxi. brant. 'fbe Vet'y tact 
- ·. ' ,_,' .. .. 

: the.t '~e~ii ·~ ~oose,· br.ant nesting is concan trated. On this rel~tiv~l.; 11mited 

area pPacticill;r dictates that if tut~re prcduction is to ~ sategwrded an::l . . . . ' . . ' 

properlt ~aged, recognition of all possible tactOJ'S influencing production 

:lat nace.saJ7• 
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. • lllollblit~ f~ ~ aP, ~~'1¥teiJ ~ :~ to ~ ~;ft·~ . 
stages b7. t:he ·:etw. · ot ·t~ '·thi~ ·~~ ·.~·· Jqn$:_.. TM' ·:t.'irft.·$?1del\9~.~s,t;x~'o~ , ~ 

· s~ """' nOt~·~.r .... )'lith )ol@i a: blriia4 ;~~ ~\c!Wi.bl'an~ we~,~~i: .· 
On ~una ~h.·:· ·t~~;b!OC?4iJ. Of :eQo~j.i'~O· ot b~tmf• · an\i(ip& ,0~· ei?.~.¢; ~~. . , . 

. ::::::~;.:;:~~:;=.:::~::t~;~~~-:· 
ma,: 25 ana '30,): ' ·.thtt·+'Jntli'e ··~& ap;Wn-ed ·to ·explode·~~:,'~~t. 

- - ·_::;r- )- -- . - ·. · .- · · ~: -_ · - / . · ." · . _ :.;:--:.:~_~::::;-.. :-~;\·.L·. --. · 

sees• .and ·due~.·. The.~ Of;. ~tOh cam ·4Ul'1ng tile :last·1ieek or llltif).,i:f¢4 thG · 
- ' ' . .. ' . - : . ·,· ·,;-·:. : 

'' 

app~-ly:WtHiJd7 .-a Oheekil.t' . · < .. 

Table::. .. P~~~;~.~~·.,;cl,~'IJb~:·:(~),l·· agGQl·~)· :. 
-.. ·. 

' . 
luna -~~&:··. ,. 

· :run. ~'1..ju17. a .. · 
· :ff.O , , , ''· mf 
. ·· n .. o·· , · :, 130: 

.. ,-"-,. 
:· .. 

. ·."'·' · .. :\~;~~,';': 

12~8·· . 

--~·-··-· ·-· ~-~--· ~~-~...,;_.·_·~~~--.--· :-· -·--·--,, ...... -~~---.-··,-~~ ...;;':·..;,;·· ~~~:)f~~,prl.~-;.:~,.,~,y:~~--<.;..; ··-· ·"""· ,,..,..;·w··_..;. ... ..., .. _·, ~·Ba:. ·t-.;... _ _.;;,~ ........ --~0-,_,_.. 

I ·By .1Uly:l0th_ ·nc» knOwn incuba.tlcXJ.:1!18S inproereeu on ~ea l •. ~a.,~~·~. 

I 
I 
I 
I 

nest was ob~rvad. · hatGbi!lS• : ~· i*inRl :ol•sck· on Area Sj'. Ju~1 !;Lth roov:eille4 
. . '' ' . ·.. -. . 

· 1n the ·late etese& h~. Two brant' neste, alSo -late. in incubatlOl'lV~-~t=t~ 

·on r\roa ti',&t~ th~ ·t!me C)fHbhe laat nest :cb.ec~ ·July: Sth~ .. . ' 
. , .. . . . ' 

· 'I'h~: .aPP.•aretl tf) 1be J1914tfle~c•f ·in. .,~~~logy or, ·hatching b .. ~ ~taul'm,· 

vutous ~p&~t;!e'. ot. .&te~-1 •. eri:th· t~ ·oiceptio~ :Of,,,loonlk:d . 
- . . .; . . . ',- - ' 

. . -/~ '. ' . . ·: . • _;,~~~~ (' :. i 

~ppeued't~ be appl'oXima~ely ··~,:Or J.t?·~day"·:ll)t•l"• Al.tl1oui!h no ni;J~tiJst.· 

I 0 4tl.a~ ~ .lo!lat64 OA tha $tll4f u.U. ;lle .tat•,.\. - ta b~~~e4 
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that· they ··Yiere·lat&<neSt,.,,.iif·;•ooJ~~PuUf*::;to·· t~.-~-~••:t·:'bwnti }hnci .. e14$ra. 
After Ju-11· ~iOth•·:·_•;,,~b~otc·r(tttring·;~~anti1~·oP.~toJJ8·!~0-the: :~~rra~ o~ · 

young laBS than ·a· ".ek 'old·~~~'llfade~~'·?•<Sy;''U·U~y-·;l{;tl:rt<·~?25•·.-p~rCen:t·;;·o1L}i:OUl18·. birdS 
. . . . . . . ~-- '. ; :·~: :. . ' . 

; ,,:, •·:: 

banded were Of ·this· ·groUpt• , ... ;k ··~hec~·-··me.de·•:on rJul;y •20t;h·~·iD.dicat~(l: it~~·<~hls ~e 

class comprised ·not more· ·tb.all·: 5 ·p~reen,t. · .. On: ·Au~·'·lst',,. ·:onq·' lt;:1l.~~~~~-of the 
. ·'. ·:;j::'-_:·::,- '. 

juvanlles· were··less ·than,_·t:r·.fi~ek"'·oid'f,' \llhethel'.dr<·:not· --these·•latri·~:~S:·· .. :~e~& th(t·_ 

· resUlt <~>' l.a~e- it~ing ~ ~es~m-Wo,$' ~Nets...dn<id>' 111<!~~~~;]_~~ +lfts 

in re-gard ··to·,··reneeting···producedr:tw·:··eTtdenee-·'Of·•a)~pc;s-itt-ve··'nat~: •. ~. :Thet"G: 

·no nests. located during··t~e··:J.tnri:·'(twcf''weeks···of"tl!.e 'stUd)" that wer€t:.:n,_()t. li1$1i along 
• • ._ ! • • DQ!t. . . _ _ : --~'··. i\:· _ .. 
in inoubationv. {A.Unew-Deate/previQualJ:::lqcated-,_~er,_·:the'''i'irs~,,;b~; ;cb.eom· on-

. . ~ . . -~-.... ' ; ' ~: : ·. :· . . . . -. 

·an area-,:Were·oheoked by .the .egga .. in W$.ttr:$'~ ·get· an idea: of ·the;~,stage. 

·· ot inc~~;,;}~, ~ the.~~l!N4;<1 p~~~~-. .Of, -tl.n~~~df~~. 
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~ .. e~iles\~·-~ •.• ~-~otfilll!4·73~ r.iii~ti~,,i~t; <~ 
.. . pe:eoent ·sue~-. ·qf thlt;f»8nacl$1 · e14JW ·ia ·un~t..U.;v lOw .aw. ·. tc> ~:~~ 

I~:J.~~~·;.; -F·,:~~ard· n~-;:;t ·neat• ~ ~ fate• : ·t~te be\te:r· suo-.sa ot ~~~· · , 
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Jil:ob•bl• .11&.:;~. ne$81.1:16 . auoees$e shoUld ··ber .. ~hat :sWlaii.::'~;:J,~;:d: 

. :·'"-~-~~ta~f01-'·ilboait1p~oiea .£o~ W.htoh. o~·:•·t.W %i~:1uti:~_;.l 1 x 
iricl~4ed_:~~so.:; ~u~ .. t~e numb•:t$·· eire no.~· ·1~ o~ t~ .be ·si.;ijl. 

" •. .. . ;. . ~ . . ' . ' . . . ' .· . ' •.:·' ) 

are. merely· p*'aentea. for· ~h'· ·race 'f21u.e. ,· 

~ :=::~~:.::::~ ~··=~= &~b01G4 ::·:~~:·\~1,!1vel1 ~ 
. ·· •. :;·1.~...... . 

of thaae ~ .. t.' w&~ "lost" clue t·llff re.p1d ~wth of th$ tall ~- '::ijlided 

to ldde ·'h .. •"~ marltllr8 •.•. ru~~-~s ~~w4:· ~.~ ~t ~ •t~z s~E1~ 
the tall ~ toJ? nesting to e. srea1i..~xt•nt• '·· .. ·. . c . ,~{:}~·/:. 

, .. Bo,~~~ <W•,on aHt~ •-~'i'orctll18 • ta o>'nui.J;~~;~OH · 
it ·tB tmPdS~l~l~>·~O batt -~-t!Utl'· or :no:'''the ··c·t ii~XV-..:>~·:'j;J;~· · '• 

'. . •· ;.: .... ·, ... ,_- .. , . . ·. ~ .'"'. ·.·. ' .. ' .-. ·. . ·: ... _,_·:::··:~. (:·~~~~\~ 

l· w111 howetn' erw ae e·'ba!!J~,·ot. ca+.aP¢• ,fc# the ~t~ -~~:~:~).·· 
1 _ . , • · : · . .. _ · : . . ·: . :' -~:···.·:.·\.·: :. , , __ :>: i~-~.:~ . ·: .}~~ :.~ · · . ·: ·-: · · :: ··:· ~ ~:,·;r 

~n inaex to, t~e.. JJ'9~blt ue.-~ i'Juoce'-1~ :\a :~1hi_, ~JtaQOfll• 
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(l-94:3} ~ (5 for b:~.-·m:..t ·,~1d 4 f::n· '¢."aGklo:t·s). :\.vt::rsr;<•s for ~L'.1 ot~LE:J~ 
. ·. ' ~ 

species, i:'J0\'1\7VO~, co:rtw;;J.re ffni':n·:eJJl:;;. J'~~~e reason f<:J1: titn tL::.Bller clutcl·. 

Table 4·a Average eliltch sizss··or watex·fowl 'found nesting on the 

':· '. '· -"'"' ~-~;. ;~:~~-,- .-~-,:~::..:'·,·;.~=~-- ::··o..-lt<:·{~~<~;. ';.":'t:-~·-.-:. ·''· -· ·.. . ; 
·----~- - .... -..- ____ ........, __________ _ 

Average 3pGcios No. heats '.Co tal xw. 
-~:.::.:.:::~·::..::.2.:::..~'t~lt' . 9&~~- ,c._.lutcl:l. 

Bra:n.t -116' 400 3.5 

Cac!clar 9'7 390 4.0 

Whi tefr...-m-t 9 4.1 4.6 

Enweror. 2 14 7.0 

Swan 1 6 6-.0 

SpcctAcl8d eid0r 19 9'7 5.1 

Pe:ctfic eid~r u 66 6.0 

Stellers eider 3 21 '7.0 

Pintail· 2 1..'3 6.5 

PA.oi:f'ic ~?PE-·- 5 10 1'!..!9__ 
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tc:Jases d,u.e to n•t~ng te.tl.~ wttrtl found t()' :" o~:rlsingl.ylow; du.rine the 

1951 ~t ing s~Q:IJ. . g$ 1nd1e~tod below in «,rablfl . · • The pose¥1))le; soUl'CU of nest 

mortality. ei.l!a na tollori' 11l · . their ~l'!tattel$1 

le J.vi~ prt}~t10D • gla.utOUS. suli.e.,: jas-~, $11d ·ahortbmed ·gW.U 

s. Floodtna d~. t.o tiJo' :s;na: et~~ .. .. . 

3., _Bunan· p;re&\tt® • •ss ·:o.ollectln~~l>:v ~~lwu~ 

•· . Monrns,ltsn pl'$da"t1on • t~11 · ~-· 'an4 'f.'fJasle 
··.' .'• 

:: .· 

-· -,. . . . 

. sreat.J 2t. ~~ian ·f~tta. . . ._ . .· .. 
The majority of -•tt~e t~\\~ -~ ~~un4 due ~o glauc~: _gull.~ ~i: ·.· .. 

· jaeae~• fo what $lttC*nt,.,each ·1~ ra~na!ble.w@ uo' dete~ne(l{ h~;-~·;;8 
- . . . -· - . ~ - · .. : :· :.:::•;'·:·.~ . 

. ........ -, 

faUure, avis.n .P:re.~tiQh 1?118 t\.Pl>4tte~l'b•::. 1~ ·th&',ltgh:b ~r thfl p&rcent~s ~reaonted 
- . ' :.~ . 

1n Table· above, 1t ··is t,lt. tha' · s-for at least.)o o~ 
. _-_. ··. -:--. 

12 pero$D.t ·of ·n9et klluw:ia ·th1a ~··· . 'rabl~ - . tntUeates that :pl'Sdation 

1no~ ®rinB the 11~ thl'eec wee•"'l)f'·::,tb·e ~uq ·,u4 'then cl~~~ ~17 .. · 
. '" ' 

Uel.fJ to· :-thej·:uo ~tt•~• ,,~•··J;s :antirel.y;:posalbl~·~~'' 
- ., -· :·· .. ·: .. 

some n.te wtl'G 4t~e4 ~1JSt_ JUl4 t~11' $$88 p1uucten4 late:.• 't~ b8 :·~.n~•Uuy · 
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l.5f.J .. :. elie~~~d·'off>·aa ··predatiqxi~· · wo· .what·iaxt~nt·:this aetuaily- ooQurrti<t.Yi$.s·:not dOte~ 
, . .. ·'. ., . . : : -···~ ~ .! . ' . . .. . •.. -. . . . . • .· . . . :· ... : . . . . . ·. :. " ' . . 
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. IliJ.nad :d,~r~g'thi~"Stu~,.: .. :">' ' :.···.• '-: ~-:,., ·:v.<·.·. · •·• • <~· •.cc·.·. :·••":,.,,,":'' "" .. . .. , •. ·. 

· · : · · •For ·a ·detailed ·de'soussi6n· of gull' preda-tion ·see t·he· ·~~arate ··~po;-t (tovering 
I 
i 

. '-~- -, . : . .. ·. ::~;:::,:::::":~=~Neot~ ·.· ·· '' < , .. · 

.· ·: ·. ·: · · The•'•antirfJ coa~tal·· nesting >area ·ttn49r·f'Observa'b1ott-;?-oQul4·<f~~1.bli ibe a'@~ .. 

~:::rde:::~::::t::z:::~,::~:::~;:h~,~:~~-
··how~vor~ •no' su~nJ\qsses·'oc·curted1 despite···t:t:ie occurreao·•·of-: ·s,ve~:.'~~AA~ .·· 
t1d~s,·aur~'the first· M:tt .or July~ ·: . . ···~;:\ .... ·. 

· . The three study ·area~ 'b$came progressively ~erabl~ towards the .coast 
. . . . ..... ·, ·. _:.: _·. ~ . . . . '•" . ,; \ ';?··\)~~; :/>. 

vi th regard ·to nesting losses from rai,ees in wter ieve~. M$as1lremei:rts>twcen · . . . -· . . ' . ·. ·., . 

i 
I 

I 
! •• .r·-.. · .. · .· 

high tide on JUne 27th wuld be neeese~ tO, f'lood .the lower sadge arid ~ss 
·'•·,• o",, • •''·, 

,-_ ... 

. . . ,. \. . . 

i 
in elevation uould be. nearq entirely war~ by a rise in· Wa.te~ le-Vel of two !!•'>•">··· .. 

or three. feet, a~ the highest x'ecOrd~ Jane t.tde 1n that aroo, fiB•' :1• .. 
1
>W,; 

f'late "mere mostof the nesting took place. Areas 2 and 3. however,: being lower 
• . • • •• • • • . • , .• ~ . . •• .':. l' ' . • 

Inqufry made· of natives with reference to the :flooding of nesi~!5:areas. /· ': 

produced a stock reply as follm·Js: "I1i. is an old saying that the resiiiilg. grounds. · ! .. : 
:··':. 

. . ·.. , • . . ' . r· 

of the. birds are never flo~d~ durillil~.~.e~t:t~ tilne•"··· Jio l,'lativeof\the~.~e,a eoul.d . j·. 
·ever remember seeing the uest~n.g ~~r:::O.ooded .dJlT1.rig·~y1 J~e·:or·e>at:l1;~ •. : .·. J ·.· .. ". 

They J:q. agre~ hc~~wr, 'th:tit.: ·~~ •... ~.·.:· •. ·~.~s .. '.j···· usuall.· ·. '.··.' J' ~ ~ .. ru··.·tth.·.r.-.·:·.ini···.:·:·d·d··'l .. ·e · .... ol:,. j .. ~~~p.t:!';: 
July and on through the fall created fl«*-1 o.on9ittons: ~t·· timei:J~· · DUr.~:-·t.he· :. · . . j;·,o . 

ear~ fill ~f 19;o, a severe ·southWij~1rt4pds~m·~r~ated ·~ .hlg~~~-l~~~,l.;~:.~· ~ . . :'':·::;~~;;,., 
•• • ·• :. ~ :~.: ••• ; •. ,.. • ••• ·, ' • .•· . • ••• _·; · .• :, __ .,·.~-~---.. ~ ,,:;,-~:- • .<'_. 

·;_. 
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tor the "d.ri.ttvood linea that coincides roughly vi th the high ground 3ust east 

at Area 1, ~.J-(." eJld also . ....,._ts for the fae\ that 4l + 11De.s found 

on the lover areas :nearer the coast in previous years vere obli 'berated, leav:I.Dg merely : 
. • • , . •· . . , . .. , . ~ • . •• --- - . . . , I 

miscellaneous scatterings on the higher ground tho.t !'ollo~o.'ed no pa:rticula:r pattern . -· ' ,- . 

. ot distribution• 

Bo al:mormaJ.l.y high tides were noted dul":t.ng Jtme, but four ocC'IJlted _during 3uJ.1' 
. . . -,- .. . ' 

l9Sl* ~- .el'lll7 4th aud 5th1 wo V£117 high :aight . tides· toot pl8ce, . ~Cfl!d . by 

. a two dq windstorm from. the sout..l:rwest. At the base camp; betveeu Areas.~ .. ~ 

2t tha Rter rose lO wrt.\oa1 ~bee .,_. the ~01JB. high recOrded for. the --1 ... 
·on June 27th •. A check of AreaS 1 and 2 revealed DO f'3.oodiDg or eVen prox!.Ddt7 '5' · 

. --,.., -·-· . '• ' . . ·-' '•- . .,. '" .". ~ -· :·· --- '., ' '·: . . /' .~ 

to f'loo4 Conditions, as the ri'Vf>r and. sloughs rema:Lned well within their banks. 
• •- ., '· ~ "•·' ' ' • c">-< ' • "' •. • " • • ., ' 

Since Area 3 was _the lowest of the thre~" it vas obeaked. most tbo~ to.r . 

f'J.ooding. ~blr.te (veget4tJ:ve1 d:riftwood, mol ted tea.thers etc.) and vate 

marks revea,lei that although the ll!Udf'lats and sloughs had ~ver flowed "' ...... e:ru­

none of the_ nesting sites on even the lo-west s4e flats m:d tussocks ~ 

edt fig•/@. Eleven nests (7 brant and 4 eider). because or their p:rox1mit? 

to tidal and coastal mudfiat~ <. all vitbiillOO yards) :were considered to _be on 

key areas. None of these bad been affected. A brant U$St ilith:tn so f'eet or ~ le.ri 

mk. Four nests J.oeated in the hu:!mnook &"1d tussock zone along the ooastal mud 

;flats were .all S to 12 inches above the high tide mark• Two days la~~~.~ the 

evening of.~ 7tb1 a still hi~e~ tide ocourred, rising almost five inehes highe4 
than its predeoessor. . 1be ~. ar.eas on Area 3 were .o.gatn checked,. lmt no~;~1~!3e 
ot flooding vas found. Fortywnine additioual nest sites were alQO checked, land 

"' " . '. 

all sitefi were still five to ai:·~ inches above the highest tide ma.rkSi·'·'-~ tbi.s time 

however, on3.1 two or these nests were active, all. others ha.ving ci tber hatched or 
' . . v . . . . . 
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·The· highest tide of the 1951 season occurred on July 15th as a 

rewit of a severe Windstorm which blew for two days from the southern 
H 

quarterlf The pO&t•storm check of the three study a:reas indicated that 
r 

.Area -1. baa ·riot been t.lfOciG<l apprec:ia'bl7t but that Areas 2 ,am 3 had. been 

partiall.y and al.mOat entir$l.y' :tlood.&~)l~t/ispectiwq. · Check of Area 2 

HVeal.d new tidal debris forming a. tide ~k 150 yards. 1nland from the 

J-iver bank-. Had this ~id:e:taken place th!"ee weeks earlier it would have 

destroyed at.least 30 to 40. percent of the nesting here. Check of _Area 3. 

obliterated byt he tide. It is estimated that 90 to 100 pel"'ent or the 

nests 'Would. have-been lost on this Area. Conclusive evidence of the extent 

ot hooding was~- i\mWs~d by a marked SS gallon tuei cdl dn1m ~ · 
. lo~ted ~n hea 3 at a: Point a halt mile inland from the Kashunuk River and 

a foUrth ~e f~ the" coast. This same barrel was .fOilnd after the high 

. tid~ on Area ·2~ 1Scf7ai-ds inland ·on the new tide mark~ . 
'rile :foregoing. data thus discloses that a catastrophic tl.oodin,g of these 

important nesting grounds is not improbable. While there is little that 

could be done trom. a management standpoint to forestall such a happening_. 

!.tts hmi.ediate possibility sould be kept in mind in the event that it .-ver 

· . does- ooc~ ·and- ,oons~uent· regula tiona devided to :Sat~gaard breedbis. e~cok · . 

inthe Mure,.· 
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Effect of' Hu:man Predatio:n 

The actual eftfr;:~ct. of•:"th~··h'tlnlan•'predatiol); on nesting ·is not accura·tel:y 

kn.ownli <however it· :1.s·· believed·,tha:'t ·with the exaaption of those areas 

surroundin:g native ·villages and=fish·ca:nps;· nestint; suffers <l.ittle as a 

wole•"·SOJD.eb~egg,,·col·J;ec~ting· i·e··praottcec.\·according to·- the I:ski.ruo ·assistants, 

·recent ·yeam canneries and 

·government constl"'iotions·~'~jects ·have ·taken a rlarge portion of 'the lllale 

population of Esk::i.lnQ's in this· arati dUl'ing the.· summer months, end With the 

'increased··in:comer waterfowl are not in as great demand as fonnerly. 

Etf'e,9t of 1tJ!a~~iian ,?redation 

· Uest ;failure due to :tox1 .n~ and we · predation in this area i~Jas 

negllble. ·Only ·ana instance ·of' possible•tox predation on a cackler nest 

Area 1. Althoue.h f'ox tra'Cks were found· in the mud_. intensive seat•cb of the 

old ~ds and hu.mmoeke in the Vicinity failed to produce any evi dance or 

dens.· El:sewhere, searches .. of the ·mised drier sites; thought by the native 

assist·ants to be :potential denn±ng sites, produced ur,) :result;s. The Esldmos 

stated the the fox- is ra-rely seen during ·the Slllil!l1<2l' tu.ontt.a on the lower 

wet coastal tundra; seeming instead to prefer ·the drier irlla:.ld country. 

·The nUlltEirous streams; ti·dal sloughs, and lakes tend to lim:L t their movements 

according to obser~tions made in 1950~ 

· · •' Mink sign was· noted· along the hanks of the Kas:t:unuk .River and its 

··tributary' sloughs's ··but ·was not common. · There is a posaibili ty of some . 
neat predl'lti-on :rom ·this sotirc · . ut none was recogn.i~ea. F~lll'i.U'S due to 

mink is believed to be or minor im,port. No weasel sign was observed. 
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Other 

Al.t l::.our;h srrr.cll, t'!:.ere a.re t1-10 factors whi oh contribute to ·partial 

nest failure ·in sdC.i tion to the n"ljor ~nes' discussed abova, the occurrence f~~ · 
~:~y 

of infertile ecss and (1ggs witJ1 embrJOS eitJ·1er too v.•eak to pip out or 

too lata· tn ·hatcldng. to join- the rest of ·tha<brood when the nest is 

doner.-saven cackler nests·. 6 brant nests, wd 2 eicl.er nests were 

. found c:Jntainin3 infertile ee-.,gs (usually l, rnxel;.m~) after t:ht1 successful 

hatch of' the rest of' the eggs in the clutch•: ·Sfmjltn:•ly, 3 b:J:a.nt nests, 

f I l 
_...L.·· I 

5 cackler nest·s • 2 :-:1ider rL·Jr:it s, t'<.r..d 1 sw:ar.: nest· were fQt'.T'.r1 cont~dning 

e[-!gs (usually l, r~"'cly 2) viith f:tll;,r devclo.rcd e.ttlbryos (of't~n. still 

el1.ve) cit.he:r pP..l'tblly h!ltched or still 't.Utbatthed. Tb.~e finc1:i.ncs 
' .. ;_;~, 

occassions FUlls were found to contain :rott~~_eggs. 
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Table' · · · is· n compil:e.Mon of· brood datu arranged• on a~:app:ro:dmate VI~$~. 
l:r·ba.sis. ln additiOn: to ··mi'SC'ellaneou:q:·•brood .records''{· ke:tJt .'on· a. .daily .. · 

a broo·d transect· was run:· hy"bo~t' ·onae· during 'ea¢n· period· :Ln:· an ·?-tto~t/to esta"" 
. . . . . . . . ·<: :". 

···~: -.. ··: .. 

. . ' ~ ·. ~~~ . - ! ' ., __ :. :·~- ._:. : ' . 

·to, the:·mouth ot·· the~ · ·· ..•.. · .. rv~a·liock:teus,h,r·.a,nd'.·retunrt '"-I:t_· also ;lJiC<!Ii .· 

· ·luded:·"a·slde-:-:trip intoA'?on·neet;ion, ugh, nnd·.~in Slou~ Only ·-t¥se b%0Q4~ 
· attended: · ts were· tallied~ The t~tal ~)mbe;co ot broods for 

~--~ ~ . . - ' 

. si'dered BJr index to·production since many' broods. could not be aceuratel3' 
. ' .•. . . '. -

counted !'or the f'ollav-1ine; reasons~ 

··l·· Brant broods tet.nded to band.· ·together in sfYV~ral 'fam.Uy gro:p~'.',· 
. (fig. ') ..... ''• •. ,., ' 

·-... 

2. · ca·~,kler, ·~tefrent aJ?-d'fmP'ero~· are :nOre l'laJ:Y than b~t an:a ~ 
. ' \f8~ tota.Ily missed or a, com,plete tally of the entire braod was not 

possible. 
' : .. 

• 

3• 'Weather often governed brood ~ctivity 1 {on ver:r w.tndy daya tlle U.I.""'""·"" 

·'·stsyed·oft· the··larg&r··sloughs'wrd rivers-. :remaining in t:ha smaller 

slough's ·and grass flats il)..e;ccessible 'by boo.t 4i 

. . 

Brood··sizes· for the-m?st'·Pal't ·:declined o.nly·sii'ghtly• a& 'the seas~ 

progressed and··1n··o11$ ·tnstance·, inqra~e4·;foao~er$l;•'···:This'"is· believe not to 

I indfcate'·l<wr·morba:Utytbut~ia'··rathe:r·a·:flmotion''Q·f'·brood'·beha'rlor wherein 

seve~l·fe:milies ·ot1atrt"'onmbinEr·f.oroes .or stray goslings-merely. attach them-

... s8fres ·. to· 'th&• ftrst f'$1111'11 gl"Ottp''tha~ 'they· 'enoo.u.nte:N ·ThiS· behavior is p~t ... 

1ou1U7 tl'Ue>·ot· b~t'•···and·to a S()m.ewhat·lesser ·exten1vct cacklers. Tb,e l&;sest 

t&111l7 group encoW1t&red conat~;ted'?t: 21,; brant. Wilh1J1 t~s~ group, aif, least 

tui.e il1 .. t~ ~ I!J'Oupa ! one we·~~rt-· &ll\l• ~ ~ 0~4) we;,. . 
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'Viera 'comm:ui'~ -out o:f 93 brant 

families and :r;:J.:n..;j nf, in elze from 5 to 21. 

B;:jgd MortaJ,i t'£_ 
~-. . . 
· · Beeause of the b;rood behnviol;'' described- above~··it "WaG not possible to 

determine either -~ne actual decrease .;Ln ·pradu.o-t;:ion: ·or an ·index·to the decrease, 
-- ~ ..... -

It is knovm· oo·weve:-, t:r..a.t. several morla:lity ;factors o:pera.te jointly to decimate 

the current production,. l;S. follows: 

1 •. Avian predation .. 

3. · l'leakness and stz-aying 

4~o H:nnan interference 

It is b~1licved tbat · rlaucous e;;ulls ·create the greatest depredations on 

the young geess1 b.rar1t and: ducks in ·this region.. Stomo.ch a.I12'.l;iai.s of J,49 · 

_''?'····i~'·)3 gulls shoo.ed that 6? percent or·-gulls··examin~d ·had duck, goose, or 
0 • 

brant, or·aVian remains Cunidenti!iabla as to ·species) in them. To a las~,ar 

extent shortbilled ·-gulls an.d perhaps jaagers aontriou·te. Soe separate report 

on G.,-ull predation in tl:is ar-ea. 

.:·· :- ~..:.: 

Cl:i,.!J'Ia·tic factors such as severe wind (:md rain s-:;c:rmo undoubtedly cont1•ibute 

to b.rood losses, pa.rli~ularly just a.t ·hatching, and. during the vzeek t'olloVling. 

Althougl.J. no losses we:re.·actUally recorded duo ··to these 1'actors it is conceivable 

that H' tb.e,adult bini were in someway- caused to· desert the young te.m.Poraril.y 

at -this crucial·· t:l.me-. , so100 mortality •Could. ensue.. It is :f'urth.:~;r :possible 

that· st~yed young ~ugr.~.t out in a aevere rain e~d per-·befra-a finding 
:t:: 

another brood and. protection. 

I, 
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those younr. SC!l;•.ttereti either. by 'human'd:istu.rbanca, predators, or rrwNly 

inned ·above'• th~ weath:; r. :Du:rw..g nest c-heckS, 

~~--

this critical p13riotl, they appa.;ren.tly were better able to r:~e since· none 

of' this age grou.p were ever ft.)t1i1d• 

As stated ea:t'lier:; th~ infrequent- oecu:rrence o:f' ll".ili11l:ll.Ci.lian predators 

such as fo;, :GinkJ G.nd weasels ·re.ndara this mortality fe.ctoT o:o.e (lf minor 

il:nport~moe. 

General;fotel!....Q.£.. BeJl.avip]Z 
'"" 'f 

So.:m ~:.f.tor n.atching .(usually wi thir~ a duy: nr two) the pi~rEmt 'brnn,t e:ad 

geese usu.all:, r:;.;>vo.:1 t'b:Clir r..aw f::.t:-::Ulies to the neerest slong';:; or riveri deserting 
/ 

deserted a:ftr!lr tt:.e r;eak o:r hatchin.::-: llad passed... The main bod;r of the bx-a.n·h 

woek in J uly• fig. • 
''I' 

]'or t ':~a ·o st. p;:u"i; a tbe broo ilB usually r$.G"eln.nd in the sarr.10 virrciri ' ./ 

until they lr.:nrned to fly. This was sl:;..:.":'.'Il by roca.p'tura· of currently: banoed 

ware however noted to bo oa;pable ·o1'· rather 001;tended mov::m1errli early in. lite. 

ing any furtller inland than .&'\.rea. 2. . 'l'he tandeno;y- to .re.main :uoar tlle hOm$ area 

41sa:ppaarad after flight v;as achieved by the young end the molted adults. 
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It is interesting to note that for the most · pa:rt 1 the species COl,llpoaition 

remained relatively the same throughout the area despite some brood movement:.. 

A striking illustration of this ~m.s· provided when traversing Hock Slough. At the 
" 

upper end of the slough, whitefronts, em.porers and cacklers -were predominant • 
• 

From the middle of the sl~ to the last half mile, mostly cacklers \·.rere seen., 

On the lot<mr fourth of the slough and thence on to the ooast.,. brant predominated 

l.dth only a £aw cacklers hare and the:re • .-

FLIGHT 

Juvenile brant and cacklers l\Tere first obsEII'Ved in flight on July 26 and 

by August 1 nearly all young were flying,. Nearly all juvenUe whi tei'ronts and 

emperors \'tere also flying by August 1. 

.. · : ... :', ' .. 

The postnuptial molt or brant and geese began the third week in June and 

continued throu~ 'Ju:t.y, the peak occur:ing approximately July 1;.-25. Nearly 95 

percent of the bi:rds were through molting by August 1. 

The first .flightless brant was seen on June 20th, however, no more flight­

less birds wore seen till Jm1e 27th, 'When the first molting cacklers were seen. 

By July 1st flightless adults of all species \"lEU>e fairly common,. Fifty percent 

of all adult gees~ and brant t>rere flightless by July loth. The first adults to 

l"Gga.in flight status wre noted July 26th ani by August l nearly a.l1 were on the 

wing again. 

There tras no recognizag:Le difference in the time of molt between breeding 
. ' k· . 

and non-breed;ng ~. · Flightless adults 1rdth young 1.zere noted simultaneously 

along with fllgi1tless non-breeders, and were otten found :in the same groups. 

Brant non-breeders forsook their r locks ard joined the .fa.miq groups when theh­

molt commenced_, thus the majority of the popula~ion was foUirl close to the larger 

coastal sloughs, rivers, and along the saa coast, ·Cacklers, whitefrontsp and 
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ae before t:be molt. 11bey did however, tend_ to move toward the uat~~ forth$ 

duration ot theuo molt~ 
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J"uly 2-11 

Cackler· 
June 1'7-t4 2 . 2 

4 

'4 '·1· ... 

4 ., ., 

18 

•· 9 · -~.· ~Ll!i "·ll!·· . ·· · ~ · •· ·• r·· ". ·"'' ·. · · • 50 · · 3 ,a 

July 2-11 1 7 ll, 20 14 2 
·-.:•!<•( .. •-. 

Wh1 te,front 
June 1'7-21: 

June 25-JuJ-y 1 

July•i~ll 
~~ ~---

June-'.fi5-July l·· 
~~:. 

July 2-11 

·., .... ~ '···'.""'·v·."~- '·r-" ~i"·:. ~:- ;'t.:~-- -.:< :_- · 
' . •·. 

' 'I • ·'· •. • • • .' ~- ~ '•":'' :,•7 ' 

1' ;.. 

,. .. -
... ... 

....... 

- -
June 25c-July l ··· ·- · "!" · • -

July 2~11 - l 

-·','1. 

1 1 

l> ,·, _,;;:· 

- ... 

.•... ·--· 
.... "'"''2' 

-
- .... .. 

·.l· ... 

... ... 

55 ~.8 
. ,123 ( 464 yg) 3;;7 

1 

-
- ... .. -

5 ( 34 y5) 

--~~ 
-:)'•. 

l 

-···· :· .... 

- - .. ---5 (25 yg) s.o 

... --
·.-......... .. 1: 5.0 

... ... l 4,,0 
') (9 yg). 4.5 ... 
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. Table·· 
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{-cont,-) Brood .. da:tra,·"rukonJ...t:uskokto;:lm Dolta; ·1951'··· 

' ... Date 

Specta.aled 'ffii.c}.e.r 
~ 2 

· June .. l'1•24 .. · · • · • · 

· · B1rood Size 
. ~.. 4 ••. ·5' 

Pacii'to F.i der 
June l '1•24 . - ·, ....... • ...... -
June ·m;;.J~uly 1· · 

1U.J.t 2-ll 

•.;;:. 

l 

1 l 2 -

;.-.. --. 
Total No., Ave • brood 

6 · 8· · prooda , . ~ize 

.... 
. 4 •. 5 

-~----1~6--~--~4~.3-------
51. (138 yg) 4.5 ' 

. ·:·. _.,., 

- . ... .. 

2 - I 
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2. ·~.rant Hnd cacklir;[ f~eElse, tb:~ tv;o :p:r.'edotnina:r.t species ·hroedinr, on this aJ:>ea 

....-. ~~----

CO.r;ii~l'li!';Cd 4£),3 FJJ!(~ ~~{>.7 rercunt· c,f ··t·he ·breE~dtrt.g P'Ptl..lation based on th.e 

areas net ·subject to *ida..l tlCtion.· Conversely* the J?Oinllatton density of 

but in nru.ch lessor m.:tmoera, 

t~te :;;nti:rc a.I"Ga, uut increaS<3d in nurnbers as·· the coasi; was a.pproache<l. Ste~ler~( 

4• All HUtLn• i'o,·d displ~:(VS•i a ·l•l~rked interopecifie tolerance and wara woll inter-

speJ'3ed,· covel:• i>'>ld .~tte eeemirlg the only govz.r.11i.u.g: facto:L" of nesting pattern• 

5, Brant :.):r.sfen·ed a.!:lo1•t sBdge cover; cacklera1 emperors. spectacled and Pacific 

,., .... 

g1•ass as did the Stollar'~ ei-ders. 

6, Ne8ting donai ty for ·iiho. entire coastal ·study· area· tor·all species was 15.2•!5 

, pe-r ;;v.uura wile. '.i.'he inland areaa, Area 1, so··tcwha-t ldghe1· in elevation had 

1lt':a nesting density of 185 nesta per square milo.. 3omowhet lower and inland 
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t·.) 5 miles (&-rea. ~-')· nuppu:c~ed the hig~EiE:lt 1Jentity, ·~w6 nests per SCfl\tU'e 
;,~~/ 

'.ii:c · c.vailabilH~' of su:':.table · r.esttns ,:11\f~ and . 
. >. 

Hest ins fo:c r,ll sp·:.,-cier, ~Jor;c,f1IJ.~,t~d tn":' lest Yiel~b.: of l'1la,v·• 'rho Li.rst n.es·t;s hatched 
. ''f 

during ~.:clG ti:.:ird ·~wei-: in Ju:n.e a:r;.c1 tr:A p oa.k ·) f' hr:;:b:: ld:n,s ca,"t'.o d'..L1' bg the last 

Brant w.1d cacl:.lers sho1~:ed e. gootl. nesti11g success of 79 <.:JJ.cl '73 pe1•r:c:r.t res-

pact1 valy. 

9 • Nestint losses were loVI during t}:e 19t'.l season awount!ng to 14 percent for 

of tl~e .nest failuru. Sowe desertion took place, but ~;a.s scJ:dor. reco::;;dzad 

because· predation undoub·t;edly tn..9.Sked it to so1:1e ·extent. 'No losseR o:ltte to 

flood ti::les were ·;r-a(~orded, but observations und · cieaSlJreln:mta of abnor.:nal 

. ra.ir:=;es in tho -tide levols dtl.rinc tt~o 19!51 season indicate tha:t an abnormal 

tide driv3Il by a wind storm fllt6m -the southern q_uart(');r is capa.ble of totally 

'" f.looiiill8 the i.nJmadiata COt".s·tnl areas inland 8t least a mile, and part .tall~~ 

flooding ( 30 to 40'}~) of areas inland 4 to 5 miles. E'lood tides of' this 

,~.re ·kere recorded after the nesting season, tm.t t11ere is ·no insurance that 

such "tide-s could not occur unseaaonelly three waeke or a month earlier and 

· thus devastate ·the,·mo·st ·-important brant·· and··· cacklir.g goose nest in~ groundth 

to be neglible·• · · ····- ' . . . . 

.~-~-. {~~­
Brood counts reveal ,that brood sizes did n.ot decrease- a.pprec1a.bl. \iring 

':tt· .>!::t~c·-~ -~ ·. 

the season in the case ot -brant and cacklel"s, due to the tendency ror 
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ft:Unilies to combine fo:cces aad. fo:r strays t join >he 1:-.t · fnmil;r they en-

' and. \ll!l.f)erora tand to ·rem.ai:ri •no:r>e aa famUy'units, however moltl~rs of theae 

The peak of tho 

112.o1t o<~cu:r.red. July lf.l-1i~· By J;,ugu.st 1, :!5 percent of t;~e birds were on 
·~ 
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