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.<:-:::: c ut ivc Sl! -Jii : ··· 

Te r:J.-fiel.: c:-t:H S do~u!Jc nL ~ · ] L -. ~ nest in g t -!I L·· ' \t · ~•·_;:- , . 'JI'C l!S a nd ;,::J )',i \Ltur!e 
of p::-ed:: : .:.. .:m , and pn· .~::c:i. v:i. ty o:' - !~·c:; · 'l e:: :::., ·-~ ~ ec ~;. :~ r:n th~ 

Yu~on-Kus :-:·:'.: ~ ;io delt a . 1:,.:, ~:·i oar:: u bj._ct~:.·,; u L this study · .. •;: ;e to 
mo:1ito r r:1e i!:lpac t of t! ii'IH:c :, :1-J anir.:1l ;::·,-~ t;,y : :-. '1 to cl e t ci'I.J !ll0. net 
g oose proc:..:-:: tivity on t hl' cc. ltil. 

Nesting c :::·onology durir t; t !:i:; 1:i 20.G oa H.1 :; . ;~ L!:i. n _ . .-:: "typica l" r <~ ngc, 
yet four t o :' ive days l nt e :- t t-,an in 1983 . ~:l ute:\ :=; :z e s for all species 
(brc.:J.t: :x=3 .6, n=l06; c.3c::le rs: x=5.1, n=9 7; e ::J-: -::-ors : x""5.9, n=31; 
ac.d white-:ronts: x=S . l, 1:=9) were Hit l-: in t hr, normal ran13e uhe"l 
co:::1pared t o the 15-year averc..3e. ~esting success this year uas lm.fer 
t hau. obse::-·:.::d in previous yec.r s for br<J n t, cnp ~:: :.· c :·:; and vlhite-fronts. 
Cacklers ..i ::.i poorer Hhe:J. c r.:::1 pared to l ~1 8J :m d br:t:.~:- Hhen c ora p;1red to 
19 82 ; no:J.e:heless, c ack l er productivit y •:~s medic-::::e to poor. Thus, 
overall nest ing succes .:; uas poor for b :-::n t, r:w -.i iocre to poor for 
cacklers; ::ed iocre to f ·iir f o r e mperors; ;>.:1• \ whit e-fronts exhi hi ted a 
fair to gocj yea r des pi l~ e a:: a pparent dec !'L<lse i:1 ::ur:1be rs of gee~e 0 .1 
t he various . tud y plots . 

Prelicina:::-y a nalysis of tl:e :·!el ta s tud y C!r l!:l:; s ho·,., :'1,1t nestin~; failur ~ 
was due i-:1 large Iaeasur :· to <2.::nn:nalinn and tt \·ian :J -::- e ·ia tors. The mu~ber 

of wao.mali.:::.-:2 predators .:.l J-l pC.!l' d to be hi ~\h Lh~s ~ ; pr>g . We bP.li ~ ve thn t 
the relat.:.ve ly mil d <' ll"-'iro r.menta l c ondlLion:.; v::s e rved durl nl_; Ll1 e 
1933- 198-'t ·.;inter contr ibuted sign ifican t! y to t :.e total n. mo unt of 
pred c.tor activi t y . Furthe r, :1uch of t he ohse rve ~ :i epredalion on t he 
stuC.:: plo t s occurred prior to t~e £i :cst su -c·v..,:;s c c :-.:::u ctecl by the field 
cre-;..·s. So::e egging of ·ors.nt :md c a c klers ·.,·,l s do..:: t::::;ented , but no jump 
s ho~ting '..'2 3 reported tb ~s yea r. Tl:e gene r al i r:1p:::-css ion was a reductio'.l 
in the vol ;.ue of sprin;:; s u bs ist e nce harvest:. 
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' Introduction 

Ten field crews distributed throughout the Yukon-Kuskokwim delta (Figure 
1 ) cocumented the nesting chronology, pred3tion and productivity of four 
s pec!e s of arctic nesting geese from April 25th through July 20th 1984. 
The primary objectives of this study ar~ to monitor bo th the sources and 
magnitude of animal and human preda tion and to determine net 
productivit y of goose populati ons on the delta (Garrett, Butler and Wege 
1983). This report is a preliminary assessment of these data available 
as 1Jf July 13th. Specifically, th:Ls report presents a preliminary 
assessment of weather conditions, temporal and spati2l aspects of 
migration, nesting chronology, depredation and net productivity ·of 
Pacific black brant, cackling Canada geese, emperor geeE:e and Pacific 
white-fronted geese. 

~fethodologies 

Data gathering methodologies are siC'lilar to those descr .ibed elsewhere 
(Garrett et al. 1983). While some adjustments were instHuted for the 
1984 field season, none of these changes disrupted the continuity of 
data gathering and will be described in the 198/~ Summary Report. 

Results 

The 1933-84 winter was characterized by moderate temperatures and little 
snow accumulation. Unseasonably warm temperatures d uring early April 
further reduced the snow cover. Cold temperatures in early May allowed 
snow machine travel to continue until about Hay 15th and boat travel 
began about June · lst. The chronology of the 1984 breakup "'as several 
day s later than 1983 and appeared to be an "average" year. Therefore, 
the -reprodt:ctive effort "as not hampered by environmental conditions, 
i.e. extreme temperatures and wind tides. 

Pacific Black Brant: 

The chronology of brant nesting as ascertained by field observe-rs is 
s hown in Table 1. In general, the nesting chronology was about four to 
fi ve day s later than during 1983 and 10-15 days "ahead" of 1982. 
Chronologically and environ::Jentally, conditions were "average and 
tended to . support a prognosis of "favorable productivity". Basic 
production data also support this notion; namely, average clutch size 
was 3.6 eggs per clutch compared to the 15-year average of 3.7 eggs per 
clutch (Garrett 1983). 

1 

s-



·. 

Despite favorable conditionS', tuo f:Jc:tor~; c.<•n t r_!_:.mted to poat· - brarit 
p roductivity. First, the total nunbe r of br,1n: · : 1· ':; ~in g on the r!P lta has 
decreased markedly over the past fou r years (Ta hle 5), perha ps as much 
a~ 76% or more. This year's popul ati on w .c; approximately half the 
number observed on the delta in 1983 -- fr o::1 3 '3 , 000 to 16, 2L;8 brant or 
from 16,500 pairs to fewer than 8,12l; pairs (C::.i..ir:: and Garrett 1984). 
Clearly, however, it is possible th.Jt: soJ·l c: hr.1:1t \ihich have typically 
nested on the delta have moved off the refnp, c~ t o nore northerly molting 
or nesting areas. Second, brant exhibit ed a najor nesting failure 
throughout the delta. Approximately 87% of the nesting attempts failed 
thisspring (i.e. nesting success was l J% conparEd to 53% in 1983, Table 
6): Most nesting failure is attributed to "an imal predation" durin~ the 
early stages of the nesting cycle. Both mau:r.n 1 i an and avian predators 
--·_specifically: fox, mink~ gulls and jaeger s -- appeared to be sharply 
fccused upon brant. The types of predators at any one location, 
however, appears to have been different between colonies; thus, the 
general or functional category "predator as semblage" more 
accurately describes both the breadth and ex tent: of predator activity. 
The salient point is that predator activity \.ms sharply focused upon 
b r ant at the onset of nesting and that several ~ inds of predators were 
involved. Additionally, some spring subsistence egging occurred at 
Kokechik Bay and Kigigak Island monitoring areas, but in contrast with 
observations made during 1982 and 1983, field observers did not witness 
j ump shooting of nesting brant. The generEl iQpression is that 
subsistence activity was less intense and' of l oue r volume this year as 
c cmpared with previous years. 

Although many brant pairs failed to successfully produce goslings, the 
a verage brood -size from a limited sample of Class I broods · (3.0 
gvslings, n=3l•) shows an increase in siz e 'llhen ,-:oopared with 1983 (2.8 
gosling s per brood, n=l454). This s mall . inc r e2se in the number of 
gcslings per brood, nonetheless, is overshadow2 d by the magniturt e of the 
general nesting failure. 

Cackling Ca uada Geese: 

Flve' Canada geese (proh:-~bly c a cklers) He r e o1 ·. ~ ;l'r \·e .-l flying fr o1~ Nunivak 
Island toward the mainland on Apri l 4tll (Jac~ Williams, personal 
communica ti on ) • .. Higra tion-arrival • for c<Jck l en; on the ma inland 
(Manokinak ) ''a s April 27th (Table 2) ·- Despite a f:!.,; e to six <iay delay 
in nesting chronology, average clutch size (5 .1 e gg s per clutch, n=97) 
was similar to 1983 ( 5. 0 egg s per clutch, n= 213) and supported the 
impression that favorabl e conditions for productivity occurred. .:...:-~.!JK 

As · was 'the case for brant, hm;ever, tHo fnc.tor!; r esul ted in poor cackler 
productivit y on the del t u. First, cor.1pnahlc d;1ta for 1983 and 1984 
show tha t- _nesting attempts decreased by 35 per~ ent. In addition, 
long-tern data from the .. cackler plots .. suppor t the observation of a 
continued numerical · decline in nesting c.:1cklers on the delta (Butler 
1984). Second, there was a significant dcclin2 in nesting success (64% 
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compared to 46%) betHeen 1983 a nd 1 98!1 ('I' :-~b le 6) . As \-lith -brant~ 
nesting failure occurred prir:Jarily durin g t i1e ea rly stages of the 
nesting cycle. Both mamma li:1n an·3. avian preda t o r s, however, Here active 
throughout incubation; additionally, some sp r ing subsistence egging 
occurred on a few "cackle r plots'; at about the sar:Je level or slightly 
less than in previous years. 

Many cackler pairs, upwa rds to 50%, fail~i to s uccessfully produce 
goslings; furthernore, average brood size fro •n a li r.J ited sample of Class 
I broods (4.1 goslings, n=ll4) ;.:as s maller ~ his :-ea r compared to 1983 
(S.a- goslings per hood, n=46), and cont rl 'fJ utcd t o the poor cackler 
production observed delta-wicte this year. 

Emperor Geese : 

The chronology of events for emperor gee s e i s show11 in Table 3. The 
delay in migration-arrival and nesting ht·tween 1983 and 1984 was 
slight ly less for emperors (three to four days) than for brant and 
cacklers. Our preliminary assessment is th< . t en vi ronr:Jental conrl i tions 
were suitable f or good emperor production. 

In 1984, de spite a slight increase in clt'tch size ( 5. 9 eggs, n=Jl 
compared t o 5.4 eggs, n=l21) and Class I brooi size (3.8 goslings, n=l52 
compared to 3.7 goslings, n=52), compa~a ble data show that nesting 
attempts decr.eased by 34% from 1983. Fu·: thermor-e, nesting success 
dropped fro::J 73% in 1983 to 63% in 1984 (Ta ~)le 6); the result was, at 
best, aediocre emperor production on the delta. 

Pacific White-fronted Geese: 

The first wh ite-fronts \.,.ere observed at Hanokinak field camp on April 
26th. Subsequent observations at othe r field caops are reported in 
Table 4 along with nesting chronology data. As \-lith the three other 
goose species, white-fronts exhibited a dcl .:. yed nesting season. Nest 
init}ation wa s three to four days later this year when compared to 1983; 
although, the general chronology appears to be about "average" for 
white-fronts (Mickelson 1975, Ely 19~9). 

This season only 123 nesting attempts were observed as compared to 327 
in 1983. This is explicable on two eount s : there we re fewer birds on 
the field plots and the white-front survey \-las less intensive this 
season. Based upon the population trends of other arctic nesting · geese 
on the . delta (Jarvis and Bartonek 1979, De rksen 1983, Garrett et al. 
1983) there is a strong tendency to infer that the white-front 
population nay be continuing to dec l ine also; our data sets are not 
strong eno~gh to say one way or the other. Nesting success, while less 
this year (79%) than observed in 1983 (88%) , is fair to good (Table 6). 
The nu~ber of eggs per clutch and the number of young per brood were not 
markedly di fferent from previous years (Table 4); thus, overall, 
white-fronts appear to have had a fairly pr oductive season despite lmver 
production compared with previous years. 

3 



Conclusions 

In general, net productivity is d own fr ou 1983 fo r f our species of Yukon 
Delta NW"R nesting geese. \.o/hile clutch s i ze and 'J rood size were about 
"average", the survivorship (to hat c h) of initiated clutchP. s was 
dramat i cally reduc ed, particularly for brant (Ta~le 6). Cacklers, 
emperors and whit e -fronts e xhibited progress i ':ely 'Je tter succes s , 46%, 
63% and 79% respectively, but collecttve l y the y t c:".ri ed to be lm·lt:r than 
in previous years ( Table 6). In large measure th i s year's lowered net 
productivity is attributed to predator activity i n the nesting areas. 
It appears that mild winter condi tions p r ooo::e d surivorship of 
terrestrial predato rs such as fox and mink; thus, fo x in particula r were 
noticeabl y abundant in some bran t areas prior to the field crews' 
initial surveys. I t should be noted that much of t he tcital depredation 
occurred prior t o the field crews entering t he survey plot~. In 
addition to terrestial predators, av:i.an predato rs >:ere very active --
both gulls and jaegers. \.[e found this "predator assemblage " both -
effect! ve and rela tively abundant; none theless , t he total impnc t this 
year may be magnified since small manma l nur.1be r s \..."e re particularly low 
at the various study areas. Thus, the combination of low re t urning 
numbers of breeding pairs, reasonably abunda nt nu~be rs of mammal i an and 
avian predators a1 id favorable enviromental conditions ap_pears lo have 
triggered a substantial switching t o vulne r able prey spec i es 
specifically nesting geese and their eggs. Additiona lly there vras some 
spring subsistence activity, but unlik e 1982 and 1983 when both egging 
and ju:np shooting of nesting birds \¥er e observed , '\·le observe·d only 
egging at Kigigak i sland, Kokec hik Bay and on several cackle r plocs. It 
appears that sprin g hunting a nd t he volume of harvest this y~a r was 
somewhat less than in 1983. 

In sum:nary, 1984 . brant production was poor and c a ckler production was 
poor to mediocre. Emperors exhibited a med ~ocre to fair level of 
prod1,1c tivity , yet 10% below t he past t h re e years' average production. 
White-fronts appear to have had a fa:Lr to good yea r but clearl:; belcH 
the 1983 level. The principal factor s contribut ing to louer than 
desired net productivity are f ewer returniJl,g n e st ir.g pairs and loss of 
eggs to both "predators" and "hunans" . While all t he data sets have not 
been analyz ed at this writing, it appears t hat b rant sustained the 
greate s t level of predation followed by cacklers, emperors and 
\vhite-fronts. While cacklers sustained a modera t e level of egging, it 
appears. that egging pressure was again grea t es t on brant but reduced 
from previous years. Emperors and whit e-front s sustained less hunting 
and e g_s i ng_ pressure than other goose specie s pre suc:mably because they 
are generally less accessible. 
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Table 1. Chronology of Pacific black brant nesting on the Yukon T>e1ta !NR, 1984 . 

P.ntry 
l\okech1k 

\4,·" t: 'fut HI(() lll! 

----·-;-·--------------·--··- -··-- -- .. 

ln1l1nl arrivn1 

Peak 'arrival 

tlcnt initiation 

Peak nest initiation 

Initiation of incubati on 

l'<·uk initiation 
of incubation 

flrat clutch to hutch 

Peak of hntch 

N~at1ng attcmptu 

lle:Jts for which no 
eggs vere laid 

Nears for which no 
<' ges hatc-hed 

Nl'utu for which one 
or more l'ggu hntchcd 

Nest status undetermined 

"Complete" clutch si~e 

"Incomplete" clutch size 

Class I brood size 

5/13 

5/27-5/29(1) 

5/22 

5/28-5/31 

5/ 26 

5/JIH:,/J 

6/17 

6/19-6/22 

1,106 

lfl 

657 

160 

271 

3.9 (n•30) 

2.6 (n•651) 

3.0 (n-20) 

.'.>/ 11 

5/19-5/21 

5/20 

5/25-5/JO 

5/26 

5/29-6 /1 

6/ lfj 

6/18-6/19 

460 

0 

471, 

~ 

1 

3.4 (n•21) 

3.0 (n•74) 

1.8 (n•5) 

l\1g1gnk 
T llllltlfl 

~/7 

5/13-5fl 6 

5/Hl 

5/27 

'.J/2) 

5/ 2'J 

6/17 

6/20 

274 

1 

241 

J:l 

0 

3.5 (n•55) 

1.0 (n•64) 

3. 5 ( n•9) 

~/16 

5/17-5/19 

0 

5/13 

5/19-5/20 

5/:.2 

5/22-5/2!. 

'j / 2fl 

6/'20 

6/21 

8 

0 

5 

0 

3.8 (n•5) 

Sout h Ncl 11on 

lulto".l 

5/11 

5/11-5/14 

0 

Ci!c.k l"r 
!' Jed II 

bb 

II 

9 

14htrcfronr 
~) \1 [" 1/t• y 

0 

1 Three distinct brant migration waves were observed. Few, if any , 'brant landed on J<okechik Bay between ~lay 13th-16th but some landed in the area 
between Hay 19th-2l+th, even though the bay was filled with ice. Host brant landed in the area during the fir.al wave (Hay 27th-29th) which coincided 
with break-up. 



' Ta ble 2. Chronolop,y of cacklinp, CanAda geese nesting on the Yukon Delta NWR, 1984. 

fntry 
Kokechik 

\/eat Tutnkoke 
!Ugigak 
Islnnd 

Old 
Chevak Hlmoklnnk 

--··~·-··---P--·-,---·-.. ··-·-• --·- 0 ·~· P ·----··---P- ... ------ _____ .. _________ ., ___ .. -----·- ..,._., ·- · .. --... --·- ~No-• - -
lllllllll 11n J vnJ ~/7 5/9 4/20-4/30 

l'cnk' arrival 5/11-5/14 5/11 5/13-~16 

Nest initiation 5/22 5/21 5/21 

Peak nest initia tion 5/28-5/31 5/22-5/24 5/26 

lnl tlntlon of incubati on 5/25 5/25 5/26 

l'l·nk In It j n t l on 
of 1nn il lot.1on ~/2')-6/1 5!'17-5/ 31 5/30 

l'1 n ;t clutch to hatch 6/20 6/22 6/19 

Peak of twtch 6/22-6/26 6/22-6/25 6/24 

Nesting attempt a 79 23 100 

Ne s ts for which no 
eggs vcre luid 0 0 0 

};l!li tS for which no 
('?,f:G h:~tcli ed 22 4 59 

fl•·nt H for which one 
or mtJ f 4..• • !ef~l.l hatc lw<l ~ l 12 io() 

Neat Gtatus unrlct c rmioed 6 7 1 

"Complete" clutch size 5.8 (n•8) 5.0 (n•49) 

"Incomplete" clutch size 4.6 (n•6S) 5.1 (n•ll) 2.0 ( n•l6) 

Class I brood size 3.5 (n-8) 4.8 (n•l4) 3.5 (n•31) 

1 
2 

Nest initiation had two peaks: Hay 22th-25th nod Ma y 28th-29th. 
Initiation of incubation had two peaks: ~~y 27th-28th and June let- 2nd. 
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Tnhle 3 . Chr.nn o log y of empt>ror f,C<'BC' nP. a t1ng on thP. Yuk o n De ltn NWK, 19fll•. 
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Tvo peaks of arrival: Hay 5th-6th and Hay 11th-13th. 
Includes three nests active as of July 1st. 
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Table 4. Chronolop,y of white-front erl geese nesting on the Yukon Delta NWR, 1984. 

Knk<'ch !k Klgignk 
Entry ~cHt Tutakoke lulttnd 

------------------ --·~·-------

Jn lt! ol IJ rriv AI 5/6 5/4 Prior to 4/28 

Peak nl"r l val 5/J.J.-5 / 16 5/13 5/13- 5/11 

ti t! ti l. lnl t l11 t.lon 5/1')-~/26(2) 

Peak nest i n1t1n tl on 

Initiation of 1.ncuhati nn 5/25-5/ 28(3) 

l'ca k !n1l11Jl1 vn 
of l ncubut l on 

Firut clu t c h to hutc h 

Peak of hatch 

Nesting attempts 2 2 2 

Nests for which no 
e ggs ·vere l a id 0 0 1 

Ne s t n for "'hi c h no 
ce cr. hatched 0 0 

~tt. • tj lli for wl 11c h one 

or more ~-gr~tl hatc hed 0 

!It• til II t II t 'If ) IJtl <kt crm ined 1 2 1 

"Complete" clutch size 

"Incomplete" clutch size 6.0 (n•2) 6 . 5 (n•2) 3 

C1allS I brood size 3 .5 (n•2) 

Two peaks of arrival: Hay 6th ~nd Hay 11th-15th . 1 
2 
3 

Nest initia tion occurred in two waves : Hay 19th and Hay 26th. 
Nest incubation occurred in two wa ve s : Hay 25th and Hay 28th. 
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Table 5. Es timated num bers of Pacific black brant nesting on t he 
Yukon Ddta N\.ffi., 1981-198/+. 

Year 

1981 
1982 
1983 
1984 

Total 
three 

bra t1t 
maj ,)r 

45,301 
2l,,J05 
22,508 
8, 736 

ne s ting rt 
colonies 1) 

Total brant nestjngC~) 
t he Yttkon Delta N\.JR 

c -4rO CJ) 
67,783 
1,4' 700 (-34%) 

(-06%) 33,000 (-26 %) 
( -61%) 16,267 (-51%) 

1 The t~ree major bra nt nest ing c oloni es a r e l oca ted at Kokechik 
Bay, Tutakoke River and Kigigak Is land. The total number of 
birds estimated for these three co lonies was de termined by 
g c- our. j surveys. 

2 The tota l number of brant nesting on the Yukon Delta NHR i s the 
suo o : gro11nd surveys .:1 t the thret~ mn.ior nesting colonies anrl 
the s·..:::J of aerial surveys for t he remai ning colonies. 

3 Perc e~tage decline from previous year. 
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Table 6. Nesting success estimates(!) of geese on t he Yukon De:L ta NWR-, 
1981-1984. 

s ecies 

Year Brant(2) Cacklers Emperors(3) White-fronts 

1981 58% 61% 78I NA 
(n""l,Ol6) (n .. l96) (na9 0) 

1982 36% 25% 70% NA 
(n=4,080) (n=586) (n=178) 

1983 53% 64% 73% 88% 
(n=3,914) (n=724) (n=397) (n=282) 

1984 13% 46% 63% 79% 
(n=1,653) (n=571) (n=369) (n=87) 

1 Nesting success equals the number of nes ts for whi ch one or more eggs 
hatched divided by the number of nests for wh i ch productivity status was 
determined. 

2 KOkechik Bay West contains 19% of the total known brant neGting area, 
and Tutakoke River and Kigigak Island con t a in lOt and 26%, 
respectively. -. The remaining 45% a~e area~ that sustain c61onies ranging 
between 5Q-1,000 birds. 

3 Includes data from Kokechik Bay East (Petersen 1983 and 1984). 
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