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FOREWORD 

The attached report by Peter G. Mickelson is submitted·as a progress report 
for Refuge Management Study No. 3, Part A-3 - Populations and Ecology of 
ClikHn§ Geese. 

The report summarizes the results of a comprehensive study of cackling geese 
Mickelson in partial fulfillment of requirements for the degree 
Philosophy at the University of Michigan. 

field 0 

Nearly the entire world population of cackling geese nests on the Yukon Delta 
and of these, most nest in a relatively narrow coastal segment of the Clarence 
Rhode National Wildlife Range. Because_ of the limited breeding range and the 
concentration of most of the breeding population within the boundaries of a 
wildlife refuge, we consider this study to be of particular importance to 
refUge management, as well as being significant to waterfowl management in the 
Pacific Flyway. There has been no prior study of the,ecology. of this smallest 
and most colonial of all the Canada geese. · 

Principal support -':ror 'thiS: ~tudy;;'ht~s b~~~,i~¥$~f1aJd by· th~ N~1A6nal ci~6graphfc 
Society and the Bureau of Sport Fisheries and Wildli'fe~ Support by the Bureau 
consisted chiefly in providing logistical services, including use of aircraft 
and boats, furnishing field' camps, equipment, and various supplies, assisting 
in banding programs, and providing results from censuses and surveys conducted 
prior to and during the study. 

. -,,,.,:.·· 

-~' ' 

Calvin J. Lensink 
Refuge Manager 
Clarence Rhode National Wildlife Pange 

. '·>. ,; . . . ~,; •• ,\.;"•"•• ,, ....... .:... ;..,..· ... 
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I N'I' P ODDC'!'I ON 

'Phc purpose of this paper· is to summarize the results of 
the 1·)71 field ;research on the "Breod1ng Ecology of the CactJ.j ng 
Goose (Branta canadensis minima) on the Yukon-Kuskokwim Deltn, 
A.laska". A literature rev1.ew J.s not. included s:i.nce this is mere
ly a progress report. 

The priDary objectives of my study on the Cackling Goose are: 

1. to determine nesting phenology during four breeding 
seasons 

2. to determine the factors limiting goose nesting densl.ty 
- -:--- (availability of .nest sites, competition for nest 

· sites, and territorial behavior of geese) 

J. to des~ribe the nesting habitat of the Cackling Goose 
in comparison with that of other goose species 

4. to determine reproductive success 

5. and to determine the effect of predation on each sex 
of all ages of Cackling Geese. 

A fundamental purpose of this study is the co~lection of 
1 ~-fe hi::~tory dat'l for the Cackling Goose. This information wj 11 
be available for comparison with any future study on the 'T'aver
ner's Canada Goose which nests nearby and further inland, 

Also, by studying the factors limiting goose nesting densi
ties on my Study Area, the conclusions I reach may be 3.pplied 
towards management efforts to increase goose nesting densities 
of other areas. 

Special objectives for the 1971 field season included: 

1, observe territoriality 

?.. observe copulatory behavior 

J. record vocalizations 

J:J-. observe geese in order to locate color leg-banded 
yearlings and adults 

5. sample food habits--especially· foods of yotirig goslings 

6. ~ample flying insect abundance 

?. determine the relative abundance of mammals 

8. estimate primary terrestrial production 
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9. and collect soil and plant samples for nutrient analyses. 

Four summers will be spent on this project as I want to fol
low one age class of Cackling Geese from hatching to sexual matur
ity. 

For further specific information on the 1969 and 1970 field 
seasons, please refer to the previous unpublished progress report 
available at: School of Natural Resources, University of Michigan, 
Ann Arbor, Michigan 48104, 

Acknowledgements 

I wish to acknowledge the assistance of Dr~ . John A. Kajlec 
for his criticisms of this manuscript. I received many sugges
tions concerning planning for the 1971 field season from Dr~. 
John A. Kadlec, Dale R. McCullough, Robert W. Storer, Calvi~ J. 
Lensink, and Gary.W. Fowler. Thanks are due to the staff of the 
Clarence Rhode National Wildlife Range, student David Eisen·.lauer 
of the University of Montana, and student Carl Strang of Pu::::-due 
University for help during banding drives, Equipment and lJdging 
was made available by the U.S. Fish and Wildlife Service. ?hate
graphic equipment was supplied by the National Ge agraphic S'JC iety. 

Financial support for this study was provided by the National 
Geographic Society and the iVildlife Management Institute. 

Descriution of the Study Area 

My four-square-mile Study Area is located 25 miles southeast 
of Hooper Bay, Alaska, and is six miles east of the Bering Sea 
(Figure 1). The center of the area is at latitude 61° 21' north 
and longitude 165° 27' west. This land is administered by -:;he 
staff of the Clarence Rhode National Wildlife Range with head- . 
quarters in Bethel, Alaska, The Range operates a field sta-:::ion 
at Old Chevak, five miles north of the Study Area (Figure 2). 

A lowland floodplain interspersed with many shallow ponds 
and meandering sloughs characterizes the Study Area. Most ponds 
are less than two acres in size, have many small islands, and 
have .. highly irregular shorelines. Much of the land area ( 95 per . 
cent) can be best described as a wet meadow 1t feet above mean · 
high tide and is underlain by permafrost. Carex rariflora, 
Carex mackenziei, and Poa eminens are the most abundant plant 
specl.es. r.l'he remaining land area is tundra u~ feet above mean 
high tide) where lichens, Sphagnum spp., Empetrum nigrum, t.edum 
decumbens, Salix ovalifolia, and Betula nana are the predominant 
specl.es. Ponds and sloughs make up apprOXImately 50 per cent 

, ... _ 



FIGURE 1. Location of Study Area. 
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of the Study Area (Figure J). 

ME'rHODS AND MATERIALS 

General Observations 

Observations of bird migration, snow and ice cover on the 
Study Area, weather conditions, animals seen, predation, and 
mortality were taken each day on the Study Area from May 16 to 
September 6, 1971. 

Behavioral Observations 

Most observations of behavior were made from an 8 ft. x 10 
ft. plywood shack (which served as my camp), and from eight 
blinds. Each blind was 4ft. x 4ft. x 5 ft., constructed of 
nylon or canvas, Two blinds were portable and supported by 
aluminum tubular frames, The other six blinds were placed on 
wooden frames constructed on the top of wooden towers:- ten feet 
tall. 

The portable blinds and the shack were essential for obser
vations of territorial behavior, copulations, ahd foods eaten 
by geese, An additional use was for photographing behavior ~f 
geese. 

Many of the observations on activities of nesting geese and 
their mates, and brood counts were made from the elevated blinds, 
Also, rough census estimates were obtained from counts taken while 
on the.wooden towers. 

Blinds were used every day of the field season. Equipme~t 
used within the shack and the blinds included: a 10 x 40 bi~
ocular, a spotting scope with 20x and J2x lenses, a portable 
cassette tape_recorder, a portable 4-speed tape recorder, tw~ 
35 mm single lens reflex cameras with 55mm, 1J5mm, 200mm, JO,Jmm, 
ru1d 400mm lenses. 

Observation periods usually lasted 1~ hours, but were 
occasionally up to eight hours long. From May Jl until lrune 7 
I confined myself inside the shack for_a continuous 111 hour 
pHriod, During this time I recorded 16 observations on terri
toriality, 27 bird copulations, and observed 7 different color-
banded Cackling Geese.- In a typical observation period the _ 
following was recorded: location·, "time of' day; weather conditions,· 
and activity of the geese, whether mating, defending a terri~ory, 
incubating eggs, feeding, or loafing. 

-----------------
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An attempt was made to record the calls of Cackling Geese, 
I used a Uher portable, 4-speed, tape recorder and Sennheiser 
microphone which was mounted in a window of my shack. Record
inGs were made when geese were within JO yards of the shack 
and the wind speed was less than three knots. 

Nesting 

During the latter half of the laying period and in the early 
incubation period I systematically searched the islands and pen
insulas of each pond for Cackling Goose nests. Nests of other 
species were also found during this initial search, but most 
were located in the mid- or late incubation period. Each nest 
was marked with a numbered, six-inch long tongue depressor s~oved 
into the ground along the nest rim. The information for a nast 
was recorded on a standard Nest Data Form (Figure 4). All nest 
locations were marked on a map (scale: 6 in. = 1 mi.) of the 
Study Area. 

Study Plots 

In 1969 th~ee i-square-mile plots were established on the 
Study Area (Figure J). These plots were chosen to correlate 
predation ori Cackling Goose eggs , and Cackling Goose nest 
density,with human visitations. The easternmost plot (1) was 
visited four times before the peak of hatching in 1971, plot 
2 was visited eight times before the peak of hatching, and plot 
3 (the westernmost) was visited six times before the peak of 
hatching. · 

Artificial Islands 

In 1971 one artificial nesting island was constructed in 
a pond one-half mile northeast of camp (Figure J). Materials 
used were similar to those used for the three islands constructed 
in 1970 (a 55 gal. drum, mud, chicken wire, boards, and sod). 
The artificial island was designed to simulate a natural nesting 
island. 

Broods 

Observations of brood sizes were made daily throughotit the 
brood season. Most counts were made while watching from towers, 
although some counts were made from camp and from a motorized, 
16 ft. boat. 
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Nest Trapping 

It was necessary to band a number of. breeding Cackling Geese 
on their nests in order to identify pairs, and hens with br:c9ds. 
Four bow-net nest traps (described.· in Addy, 19'.56) with up' t(f''· · 
700 feet of string (used to manually trip the trap) were used. 
When the trap was in place over a nest with incubated eggs, 
I waited at the end of the trip cord until the hen sat on the 
eggs. Then the tri? cord was pulled to entrap the goose. 

Banding and Marking 

At least two leg bands wer~ placed on all adult or class 
IIc or III Cackling Geese captured. The standard u.s. Fish 
and Vfildlife Service monel band and one or more colored-plastic 
leg bands were used on all birds. A color code was arranged to 
distinguish individual nesting hens; adult males, local mal~s 
and females, and local web-tagged males and females. The colored 
bands were obtained from A.C •. Hughes, 1 High Street, Hampton 
Hills, England. 

In addition, nest-trapped hens had parts of their plumag~ 
dyed. White, red, green, orange, yellow, and black dyes were 
applied to feathers on the breast, belly, upper and lower tail, 
flank, and upper wir.g (secondaries only). The dyes were pur
chased from Speedry Chemical Products Company, 8400 7Jrd Avenue, 
Glendale, New York 11227. 

Also, all Cackler (Cackling Goose--male or female, any age) 
goslings found in (cr as they were leaving) nests were marked 
with a size one, nurrbered, fingerling-fish tag attached to the 
right half of the right foot in the·web. The purpose of the 
web-tag was to individually identify each marked gosling re
?aptu:ed. T.he technique is more fully d. escribed and illustrated 
1.n Gr1.ce and Rodgers (1965). Web-tags were purchased from . 
National Band and Tag Company, Newport, Kentucky. 

Most of the Cacklers banded on the Study Area were captured 
by driving them into a trap. A banding drive covered an area 
slightly larE;er than one-square mile with four people partici
pating in each drive. A small corral made of fish net hung on 
stakes plus up to 800 feet of net for each wing lead was uset 
in the trap. 

Captive Birds 

Two pipped 'raverner 's Canada Goose eggs and two pipped 
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Cackling Goose eggs were taken from goose nests in the vici~ity 
of Old Chevak. All four eggs hatched. These goslings, plus 
an orphaned Cackler gosling and a Blaclc Brant gosling, were kept 
in a 20 ft. x 60 ft. chickenwire pen at Old Chevak. All were 
fed dog food and had access. to wat~r and green vegetation. 
These birds·wereweighed, measured, and their plumage recorded 
at weekly intervals. 

Measurements of Birds 

All cautured or dead Cacklers were weighed and measured with 
all information recorded on a standard Data Form (Figure 5). 

Food Habits 

Adult and young Cackling Geese were observed feeding, then 
collected by shooting or caught by hand, Immediately, the giz
zard and esophagus were removed, slit open, and their contents 
placed in a labeled bottle with JO ml. of 70 per cent ethyl 
alcohol. The entire operation--from collection of the bird to 
alcohol emersion of the food contents--was completed in less than 
ten minutes. The bottles containing foods were returned to my 
camp whe~e the contents were weighed, their volume determined, 
and species of foods identified. 

Determination of Insect Abundance 
~~~~~~~--- ~~~ ~--~~-

To correlate the amount of insects in the diet of Cackling 
Geese with abundance and availability of flying insects, sti::!ky 
boards were placed on the grass flats and tundra to catch flying 
insects. The technique of using·sticky-boards to trap insects 
is described by Southwood (1968, .pp. 196-197). Each sticky-
board consisted of a one-square-foot piece of floor tile with 
a mottled green-gray pattern. Two pieces of tile were nailed 
(in a vertical position) to a wooden support so that the bottom 
edge of the tile was six inches above the ground. The boards 
were aligned facing northwest and southeast. A thin coat of 
'l1ree Tangle foot resin was placed on each sticky board weeldy. 
One station (two boards) was set up near camp on June 19. On 
June 19 sixteen sticlcy-boards were randomly placed in a one
square-mile area around the shack (Figure 6). These eight 
stations were reduced to four on July 2J, The four remaining 
stations were operated until August 14, then only the station near 
camp was maintained unt-il August Jl, 
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FIGUR~; 5· BIRD DATA,·FORM;~';' 
~ ·· ... --·:.: -

Species USFW# Date ______________ __ 

Locationl------------------------~-----------------------------------Habitat 
Age ·~S~e-x----~C~l-a_s_s----~w~e~i~g~h~t~------~N~ar--e-s~--------c~u~lm~en=---------
Tarsus Totar--- Tarsus diag. M~ddle Toe ____ Wing Tail ____ 

Plumage, __ ~~--~----------------~~~~~------------~------------Marking: Left Leg I Right Leg ! __________ __ 
Pye ______ ~~~~~--~~~----~~~-----------n~=-~~---Time f£Tf Sky: Clear Rain Wind Temp.--.;.;__ __ 
Method of Collection Collector __________ __ 
Bursa Blood Smear __________________ __ 

Cause of Death:------------~~----~~~---Date Found ____________ __ 
Est. Date Died Time of Death'-=__,...--::--=--~---am pm 
Location --------------- Total Length. ____________ _ 
Ovary/Testes: Left Right·----~-~~~----------
Right Adrenal ------~L~e~f~t~A~d~r-e_n_a~l:~---------Thyro~d Rt. ________ __ 
Thyroid Lt. Fat: 
Emaciation -:::In,...._.,d,_e_x____ -------------------------------
Food: Gizzard: volume ____________ we~ght. __________________________ ___ 

Proventr1culus: volume _______________ Weight ____________________ ___ 

Parasites: None ______ __ 
Ectoparasi~t~e~s~-----------------------------------------

Species lg. int. sm. int. caeca GizzarEl Esoph. trachea Liv. Kidney 

Spec~men Mounted Stored At _______________________________ __ 
Parts Saved -----------

Food Contents Saved ________________________________________ None ____ __ 
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Each station was checked at approximately 86 hmlr intervals, 
on ~ruesday mornings and Friday evenings. 'rhe weaker flying insects 
became trapped on .the sticlcy-bonrds and remained until removed, 
All insects wer~ identified by family, then enumerated as they 
were scraped off each.board with a knife, Insects were.cat~E;pr
ized as craneflies (T1pulidae); large Dipterans (mainly hous'e.flies), 
mosquitos (Cuculidae), midges (Chironomidae), and blackflies 
(Sirnulidae), 

Determination of Mammal Abundance 

Observations of Arctic Fox (Alopex lagopus), Tundra Hare 
(Lepus othus), and Harbor Seal (Phoca vitulina) were recorded 
as number seen and date seen. To determ1ne abundance of micro
tines a mammal trapline was established on August 1 and removed 
August 7. The center of the transect was randomly chased (Figure 
6) using a random numbers table. A trap was placed every 100 
feet along the transect. Traps used included the standard V~c
tor house mouse snap-trap:; and small mammal live traps. The 
bait consisted of a mixture of oatmeal and peanut butter, The 
two kinds of traps were alternately placed at 100 foot intervals .. 
along the 2000 foot transect. The trapline was checked once 
daily, in Lhe morning. 

Esti~ation of Primary Terrestrial Production 

To estimate primary terrestrial production ten sampling 
areas (each 2500 sq. ft.) were randomly chosen using a random 
numbers table (Figure 6), Each area was sampled at ten day 
intervals by tossing (over my shoulder) a wooden frame containing 
an area of 0.1 sq. M. All above-ground vegetation was clipped 
and placed in a marked plastic bag. The clipped area was marked 
with a flag and no further cli!ppings were made within a three 
foot radius. 

Contents of each clipped plot were separated into grasses, 
sedges, and "other" vegetation. The three groups were weighed, 
oven-dried for thr.ee hours at 300° F., and reweighed. The drying 
process removed approximately 95 per cent of the plant water con
tent. The ten plots were clipped over a three day period begin
ning June 24, approximately the beginning of the growing season, 
Clipp~ng of the ~ast 10 plots w~s completed by Au~ust 25, abcut 
the t1me vegetat1on ceased grow1ng. · 

Plant Ntitrient Analyses 

Two pooled samples of terr~strial vegetation from the sedge 
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r~r;1:"s portion of the ;;tudy Arna were analyzed for the following 
nntrinnt:.·1~ rd.tratn, prot~i.n. carbohydrates, P, K, CA, Mg, N:J., 
Al, :)a, fu, ;.:r, Jl, ':u, ?n, Mn, and Cr. In addition, the per 
nent nitrogen as amr1nnia, ash content, ether extract, fiber . 
contr:mt, caJoric conti-mt ,. · and· moisture contnnt w~~re deter•rnifi'A'd. 
A1l teste: v;erc pc::·forrned by the WARF In~-;tjtute, lr1c. o:l. r.'(l'")i.."'.on, 
Wi::;conni.n. 

Eanh sample confdsted of 20 subsamples (ea.ch 0.005 sq. M.) 
randomly chos0n in the manner as described for the primary 
terrestr5.al product~on plots. 

1.'he . fi r·st sam1'lo was taken ,Tu1y 16 and 1. 7, at tr1e peal\ of 
growth before seed heads formed. The last sample was collected 
Avgust 3 and 5 when veGetation. was at the fruit}ng stage 
( fr'J :i. ts not fnlly mat·urecl and dried) • Eacl1 sam/le was prepa::::-ed 
in the> 8[-"'Ylf=> r;1 ').r''"(-IY• 8~ dC'~"'>"l'!Od for VG.ctr>tptiO''' C};'Oped f'rQJYl i'hr> 
• .,_ ,) • •• <lo· J ,_... •', • J.J J ~ .o,\_ . _,I ···~..J... • • ,.-.. ,.,_,. b'•• A ,•.. l J -,--,I, _._- • . -- I ,) · • ,-

p:c lmary tsrrf; ~;:t~::- 1 ~1.1 prod1Jct 1 0'1 plats. 

Soil Nutrient Analvses 

Fivo soil sa~?le~ were collected froM the Study Are~ 011 

A~J~::;ust 31. Each of the five samples conf.d.::;ted of subsC~mpleF 
from 10 Jocationn (Figure 6) randomly chosen u.sing a random 
numhers t8 .. b1e. At each of the :10 1 ocatj ons a cylinder of soi 1 
(one inch :i.n d iD~'(~te~:--. 8.nd h. incho s deep: 'Nar~ :cemovcd f:r.om ··)rLi.c::r 
the nearer:t Po:> P.l!~i:nens, Elyr:1us arenar"iut:, Carf'X macken7,ld, 
c~ rarifl~L-and tundra. - ----

'J'hl~ soil was nlsced in a labeled pl~:1sti.c h8g and shipped 
for nutrient anal;ys:.s to the Department of Crop and Soil Sci
once, Michigan ;)t:lte TTni vers i ty, East Lonsing, Michigan h88? 3. 
F'or each sample the follovd.nc was determined: pH, content of 
r~ K, Fe, Na, Ca, Mg, Zn, 1\'in, Cu, rtnd per cent carr::m, 

Mo n~) il'lE. Vn get. at ion 

M8npine~ vce-et::!.t':.onal c.-·oups of the ~~tudy Arwo. w:::f~ cnmpJr~ted 
in the late numrncr of 1971.. A totnl of e1cven vc;_:,c~tation e:r·)•.xps 
WPre created. Map~; of a :~calc six inches to a mile W<~re use,J. 
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RESULTS 

The chronology of major events.in the past three field 
seasons was: 

arrival on Study Area 

first Cackling Goose seen 

meltwater flooding Study 
Area 

first waterfowl nest 
started (Whistling Swan) 

first Cackler copulation 
observed 

last day of Spring snow-
fall · 

snow cover gone 

first Cackling Goose nest 
found 

ice cover gone 

beginning of Kashunuk 

May 12 

May 12 

May 13 

May 20 

May 13 

May 25 

May 20 

May 25 

River ice breakup May 25 

Kashunuk River free of ice June 1 

first green grass and sedge 
shoots June 9 

first Cackling Goose eggs 
hatched June 19 

peak of Cackling Goose 
egg hatching June 25-26 

beginning of the rainy 
season July 13 

1970 

May 4 

May 9 

May 18 

May 19 

May 18 

May 27 

May 19 

·May 27 

May 31 

June 4 

June 12 

June 19 

June 27 

July 7 

1971 

May 16 

May 16 

May 28 

May 29 

May 31 

June 2 

June 5 

June 6 

June 11 

June 11 

June 19 

June 18 

,July 1 

July 7 

,July 1 o 
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1.970 1971 

nr1d,. of t~he .. ·n··~·s:tin·g._: ... s .. e-~··s·on: .f-or>r-·o .. l .. l~ ~. · · 
w~1·~crfow.l · ,Tu1,y 21 ,TnJ y 1 5 '.Y:ay 25 

C:.1cklc>r go:;Jints ·& crown; adults 
moJti~;_; 

bepj_nnin~ nf ~oosc banding season 

•3nrl cf-' q.:oosc band inc seaGon 

end of rainy season 

all Cackle~ cosli~c~ f~edged; 
soma f8mllleF m1grat1ng south 

,Tuly 14 

July 28 

August 

August 

A v g-•J :· t. 

Au:;ust 

,Tuly 15 

July 31 

'7 A11f:l.lSt 

17 August 

7 .11, ~r:t., ~-; ~~ 

18 A vgu~~ t 

.1-Jly 26 

/'. .1[::11 ;.~ t 11 

q A·)cu:-:t lJ 

29 fi.·lf~ust. 17 

(. A·1r:-U''t ') (', 

'-~ 

?.0 ,A_ n .~u s t. ?.7 

Opr;~n5.ng of JV:i. gratory Bird Hunting 
sc=ason · Septern1ler 1 ScptcrJ1)(~r :1 ~-~e r;·tcr:~ Qe -:--· 

end of field se~son 

most locally breeding geese have 
rni:~J"'~tt.r.:,d 

Sept0mber 1 SAptember 1 Se l .. i: e:::l.}e ~---

The~ 1971 field season began on May 16 V' 11on T reached t.h(::; ::-~tudy 
_Area by chartered ski-equipped aircraft. Poor fly3ne ~ondi~ions 
dur j nf?; the first two wee lu; of May d eJ a.yed my arri.v21, howe,ie:r most 
e;r.;ese had not yet mir;rated to the Study Aren (Figure 7),. 

Snow s11d ice gradually receded durin f. !1n<:•y and early ,June~ 
The re~3n.lt was a 10 to lJ day delay in nestinv, hatching, anc 
F'olt ing: compared with the 1970 breed.inp: neason--wh ic h was onE-
or two days 1a.ter th.:m in 1969. As in :1.909, th0. northern anr. 
eastern edges of the Study Area were flooded before the begjrnin~ 
of n~~~·::tini':. Additio::1al flooded areas included ~t 100 yard strip 
al on,c; tJ1e north bani\ of the Kashunuk Hi v :r and about 15 acre~ · 
nlonP; th•' northeast, north, and wer~t ~.}jder.; of carnp, Waterfov\·J 
utilj_zed these flood3d areas for feedinr, loafing, and rnatinr. 

Snowfall for the 1970-1971 winter waE: normaJ--nl ightly mere 
than in 1, 969 and 197•.). 'l'otal rainfal.l for 19'?1 war3 1 es1:1 than for 
19'?0. More precipitation fell h1 iVJay and ,June and J.esr: fc:!ll in 
,July nnd Aucust comp::u·ed with .197.0 ('l':.:tbJ r~ 1).. A l10avy raJn 
fo 1.1 the day of the ~)eak hatch of Cackler <~s:c;s--with apparent] y 
no c f:f'r~c.::t on L:o:::lin[~ sui~vi val. Hai n d1~ri nv t.ho brn.od r;eax:n.n war; 
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FIGURE 7. _ Swan and goose migration peaks in 1971, spring.,_ 
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'rABLE 1. Summariz.ed weather data for 1970 and 1971. 

Month Average 1VJaximum Average Minimum '.Po tal Precipitation 
.· Temperature (F. 0 ) ·• ·'.remperature.(F, 0 ) (Inc hes,)i;~:·':' 

1970 1971 1970 1971 1970 {9?1 

. May* 41-t. 1 _36.8 J0.2 _32.1 0.18 0 • .36 

56.1 4?.2 .37 .l .39.9 0.94 1. 57 

July 5.3.0 54 • .3 44.2 45 • .3 _3.01 2.85 

August 5.3.9 57.6+ 44.4 44. 7+ 4.05 2 . .30++ 

High for the Field Season: 70° on June 5, 1970 and ?4° on July J, 
. 1971 

Low for the Field Season: 15° on May 9, 1970 and 24° on r.r:ay 16, 
1971 

Date of all Snow Cover Gone: May 27, 1970 and ,June 5, 1971 

Date of Kashunuk River Ice Breakup: May .31, 1970 and June 11, 1971 

-:;. Data available from May 4 to May .31, 1970 c:.nd P:'fay ·16 to 7(ay 
Jl, 1971 

~H~ Temperatures available from J·une 1 to June 16, 1970 

+ Data available for 15 days only in August, 1971 

++ Data available for 20 days only in August, 1971 
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considerably less than that for the 1970 brood season. 

'fhe peak of fall migration was 10 to 1?. days later than in 
1970. 

The 1971 field season was characterized 
of Tundra Voles (Microtus oeconomus). None 
or Hange personnel dur1ng ·the summer. Only 
was seen on the Study Area in 1971. 

' ' : ·,: </~"~(:-::,, '·. 
by a conspicuouifi'::lack 
were seen by myself 
one Short-eared' Owl 

Other vole predators including the Glaucous Gull and Para
sitic Jaeger were common, with the jaegers more ;::tbundant' than in 
1970. ·One, possibly two, Arctic Fox ranged over the Study Area. 
No Red Foxes (Vulpes vulpes) were seen in 1971. Birds lost as 
a result of predation, and other mortalities are recorded in 
Table 2. 

During the 1971 field season seven species of birds not seen 
in previous seasons were recorded. These included the: Knot, 
Hudsonian Godwit, Pomerine Jaee;er, Aleutian rrern, Cliff Swallow, 
Whi te-crovmed Sparrow, and Snow Bunting. A complete list of 
species seen (date first seen, date last seen, and breeding 
status) is given in Table J. 

Resightings of Marked Cackling Geese 

During the 1971 field season a total of 19 color-banded 
or marked Cackling Geese were observed (Table 4). Of these, 
three were year-old birds. A yearling female was seen feeding 
on June 11 and June 14 (same bird?) in the south-central Study 
Area. She did not appear to be paired, although three other 
Cackling Geese fed with her. Another yearling female was 
sighted just northwest of camp on June 26 and June JO. This 
female was paired, and was incubating a nest with four eggs. 
Another yearling, a male, was spotted August 28 feeding with five 
other Cac.kling Geese. 

Only one two-year-old, marked Cackling Goose was observed in 
1971. On June 1 a female resting with its mate was seen just 
west of camp. 

Eight adult, marked Cackling Geese were resighted in 1971. 
Four of these hens were spotted in the same location as they 
were banded (three t their nests). 'l'wo other "individuals were 
~potted less than ·i~ ·mile from where they were nest-trapped {one 
1n 1969 and the other in 1970). . 

Only two color-bande~ adult male Cackling Gees~ were observed 
in 1971. A male banded in June 1969 at a nest was resighted 
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TABLE 2. Bird mortalities in 1971. 

Specie.s Age Sex Date Estir.:ated Remains Found Location Cause 
Found Date Died 

Unknown Goose Ad unk 6/19 6/1L~ wing nest 192 fox? 

Raven Ad unk 7/1 last Fall skeleton, wings nest 307 shot 

Cackling Goor5e 1 day Ullk. 7/7 '11'1 whole bird nest 80 Exposure 

Cackling Goose 1 day unk 7/8 7/8 none nest 55 Glaucous 
Gull 

Cackling Goose 1 day unk 7/8 7/8 none nest 56 Glaucous 
Gull 

Sabine's Gull Ad unk 7/26 7/12 wings. nest 15 unknown I 
N . 
...... ... (.::··· 

I 'i~' 

Black Brant Juv unk 7/28 7/20 legs nest 111 Glaucous 
/ Gull 

Unidentified .. Glaucous 
Goslin.o- Juv unk 7/28 7/20 legs nest 111 Gull 

.·::, .. [;~ 

.· 0 

Glaucous Gull Juv unk 7/28 7/15 whole bird nest 111 unJr...nown 

Black Brant Juv unk 7/29 7/27 legs, pelvis nest 199 Glaucous 
Gul·l 

Cackling Goose? Ad M? 8/J 7/10 wings, sternum nest 18 fox? 

Cackling Goose Juv unk 8/13 8/6 whole bird nest 111 Glaucous 
Gull 

American Vlidgeon Ad unk 8/18 8/11 wings, sternum nest 224 fox? 

Cackling Goose Juv unk 8/20 Aug., '70 tarsus w/band nest 220:-Glaucous 
: -\·;, 

.}} . Gull? 
Glaucous Gull Juv unk 8/21 8/15 whole bird nest 296·unknown 
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TAB 1E 2 • ( con t , ) 

Species Agei~ Sex*i~Date Estimated Remains Found Location Cause 
Found Date Died 

White-fronted Goose Ad unk 8/21 Early July skeleton, feathers nest 227 fox? 

Emperor Goose Juv unk. 8/22 8/8 legs, wings nest 250 Glaucous 
Gull 

Emperor Goose Juv F? 8/22 8/12 wings, legs, and 
sternum nest 274 Glaucous 

Gull 

Pintail Ad M 8/23 8/1 skull, vertebrae~ 
sternum, .wing nest 59~ unknmvn I 

(',) 

Emperor Goose Juv unk 8/28 8/23 skeleton, wings nest 163 Glaucous N 
I 

-Gull 

:·· 

* Ad is adult, Juv is juvenile, and unk is unknovm 

** r~~ is male, F is female, and unk is unlmown 
,!·· 
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[ '.rA.BLE J. Bird species--date first seen, date last seen, and 
breeding status. 

[ 
·St a tiT~;~~~~* Sp{~cies Date First Seen* Date I.ast Seen'-H~ 

[ Arctic Loon May 23 September 7 b 
Red-throated Loon May 20 July -27 n 

[ Whistling Swan May 16 September 7 b 
Cackling Goose May 16 September 7 b 

[ Taverner's Canada 
Goose May 19 June 19 n 

Black Brant May 16. September 7 b 
[ Em:;Jeror Goose May 19 September 7 b 

White-fronted Goose May 16 August 30 b 

[ Snow Goose May 23 May 29 m 
Mallard May 23 August 19 b no Pintail May 20 September 7 b 
Gr.:~en-winged 'real May 27 September 5 b 

[ American Widgeon f11ay 24 September 5 m 
Sh:)Veler June 28 August 29 n 

[ Greater Scaup May 27 July 29 b 
Oldsquaw Duck May 28 September 2 b 

[ 
Steller's Eider May 29 June 1 n 
Spectacled Eider May 24 September l} b 

Common Scoter June 12 June 27 n 

[ Ma::::-sh Hawk May 20 May 20 m 

Pe::::-egrine Falcon May 17 May 17 m 

[ Willow Ptarmigan May 16 August 30 b 

Sandhill Crane May ·16 September 6 b 

[ 
Black-bellied PloV<"r May 17 September 7 n 

Golden Plover August 20 September 7 n 
Huddy Turnstone May 18 July 28· n 

c. Black Turnstone May 1.8 August JO b 
... ' l\ .• ~ 

H ~~{!~ff:· Common Sn:i.pG August 31 Septemb£:;!r 1 n 

[ 

[ 
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(cont.) 

------
---------·~-'---

Wh:i.mbrel 
J'.r·'t ~ .. i:] "-+ 1 1' .cr.· t-, P '"l (' l.l ···1 i'>W . . . ,., v 1 1.. . C>J' - l ,., ./. . -· 

1·~ t) c !·:; ;:; rr: 1 r1 ;:,; p c r 
r:;}'l(:U'p-t.c1i l co ~~and r:i rcr 

I< not 
Dun lin 

Long-" hi.ll.c'd .Dowi tell(·~· 
Western :~;:,cndoiper 

Bar-t~il0~ Godwit 
J·l11rl. ~ :·.'n :i '':n r· !)Cl w j t 

Hnd 1'h;;l,::·rore 
N ort.h e :en Plw.·L <·-:. ,.,o _c:~~ 

T'>0":Y'(? ,--. Mi l) ('l ,·r ~ ,·:, ~ . .'"(~ ·r-. 

~':t:,~: <t:~ ~·!··t :! c ,;,~ ~ -:. .. ~ ;~ 

Long-ta~ led trae[."er 
GJ 8.'J c 01U~ Gu 11 

~r:sv.~ 2tl1.J. 
;~;::;bi nn ':·~ GuJ 1 

Arctic 'T'c:rn 
A J. e 1.rt: i an 'I' c,~ }~:n 

m10rt-c. arcd Ov:l 
~"Prce Sw8l1ow 

G.liff ~)wa11o•.v 
Yc lJ ow Vhlt:taJ.l 

Common Hcdl)ol.l 
::·av ann a!: ~:~rnrrow 

\Vh i. t(' -Cl'Oi'~>'1Wd ~3parro·N 
Lapland LonL~f~pur 

Snow Buntin:~: 

,June 28 
. , hirH~ j_ ?. 

~1ay 19 
,Jul;y 29 

May 2,8 
M.1.y 19 

May 22 
May l.8 

~\':ay 18 
,Tune 2.5 

!J~p-~r 2-S 
ri:n:::/ 2 0 

rrs.~l 
r~r; a.~l 

rr.ay 
lVIay 

r~~~ a~/ 
p,~qy 

20 
16 

16 
16 

~ia:y 19 
June 29 

1\h.y 2.3 
May l.{; 

IVlRy 29 
'-h1ne I.~ 

\~ay ?9 
IV!t.1.y 19 

AtlCl . .Wt JO 
May 16 

May 1() 
~-'-~t-.'1". 1\'(~(·j on ···t·lld \ r·· :1 ( ·\ - .~) . . y . rc.a Yrty _ • 

A1.J{':Jtst .?.9 
/\ur(ust 2P, 

Aucust p 
~;eptr-·rnber 

June 12 
Septembr;r 

Sept~rnbcr 

AUGUE~t ?8 

SrJ pt r;m 1w ':' 
/1.11f,U ;:-:t l'--1-

Aur~11s+ 15 
Sr?ptemb8r 

r·."g__.,. 
'''·::, 28 
Septer:1~.ler 

Aur:ust 20 
Septs1r.ber 

~~c pt r.· '1' 1'.·<:~ r 
::.:0p'temt·er 

Aurust _30 
.June 2<) 

May 2) 
.Tune 23 

Mn.y 29 
Augu·3t. ?2 

7 

6 

7 

7 

7 

6 

7 

6 
1 

,lUJlf-J ?.J 
!)eptem!;pr 6 

Auc;u:;t .10 
September 7 

May ·23 

1H~ l)ppnrted fr(1m ;;t·ldy A1''211. on ~:;ept1qnhnr '7 

:~:<~:i' 
. :nr. 

n 
rn 

rn 
b 

n 
b 

b 
m 

:n 
b 

b 
1 .. , -· 

h 
m 

n 
n. 

m 
n 

n 
t 

m 
b 

rn 

{HH~ ~a::d.1lti: b"-=ne:-:rl:in!:,· on ~~tudy Arf'n; n~rwsti.n:~ 
nt:-::mi{~r:1.l'1·t 

rd. th 10 r:-~il1~s 
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'rADLt~ 1+, Hesic;htings of color-banded Cackling Geese--1971. 

Band Number 
or Description 

897-10083 

89'?-10005 

897-10077 

Green left 

US ril.!ht 0 

Red left, US right 

897-10079 

Orange left, US right 

897-10012 

White left, US right 

White 'J.1hroat 

897-10081? 

897-11J6l~ 

897-11659 

897-11657 

_Sex. Age_. Date_, Date . _. Distance. Moved- '•" . 
Seen Banded · · ·· · · ·' 

F 

F 

F 

Ad 5/31 
6/1 
6/5 

Ad 6/1 

Ad 6/1 
6/2 

. 6/4 . 
6/21-,, 

2 6/1 

Ad 6/2 

6/28/70 

6/21/69 

6/24/70 

8/--/69 

unknovm 

no movement 
no movement 
no movement 

1/3 mi. 

200 yds, 
300 yds • 
4oo yds, 
400 yds, 

.1._3 mi 2 • 

unknown 

F Ad 6/3 6/--/69 100 yds.-2 mi. 

F Ad. 6/7 6/24/70 100 yds. 

F Yr 

Ad 

F Yr 

F Ad 

6/11· 
6/14 

6/13 

6/26 
6/30 

7/4 

7/31-
8/1/70 

6/29/69 

7/31-
8/1/70 

seen 
June, ~9 

1 mi. 
3/1-J. mi. 

3/4 mi. 
3/4 mi. 

and '70 no movement 

F Ad 

F Ad 

Ad 

7/8 

8/12 

8/17 
8/18 
8/20 

6/25/70 

8/1/70 

8/12/71 

F Juv 8/17 8/12/71 
8/18 
8/20 

no movement 

no movement 

1 mi. 
1 mi. 
1 mi. 

1 mi. 
1 mi. 
1 mi. 

Orange rjght, US left M Yr 8/28 7/31-
8/7/70 

-?;--1 mi. ·-
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(d(·•fcmr'line; his ne~~t tBrr:i.tory) on ,Junf-) :13 orw-h8l.f mn.e away . 
. !'::1r Lhcr mrtJo \;ti.th 8 .. brooc3 nf fou:r ·waG ·banrhd on .~1.W1lf~t 12, 1 171.. 
l-Ie and rd t~ brood were r;ce.n on· three. Rerarate day:J ( t~n<'"•Jr;t 17, 1 P, 
:md ~0) feedi.nr; and loafins one mile from thP banrlirt{' site • 

... ·,: 

'~hirteen observc..tions of ner:;t site inspection were made 
in 1 <J'/l. 11 ~10 first. of the:-:~~ was on M;:w 31, the last on <Tune 2. 
h,·: .. h sexes J:r.r:;pectec eo.ch GJ.tc~ togr;ther. 

Threr~ nai rs of Cacklin.''. GGer;e were observed def\:'ndirw ne:~t. 
;:i t•:s from. other vvaterfov:l ~~per:ies ('I'ab.lc 5). ·['he s:i 7e 0f the 
dcferyr'lrd are8 varied from 10 s0. ft. to ?100 sq. yds. nbsnrvn-
tic,-:·;; \'-'GJ''(~ mar'lr; frcwr <lune 1 to June 13. Defense aJ~ajnf't 8. s::rwle 
(~"c' .. lcT 1>;',' 'm :::.dult r.·::•.lo S;.:,ckl.er of hj.~~ l·~rood (fpe~·L-,; .. ) V'?.c-; · 

o •~·::o,:· 1:·v~·~·--J nn /1 u ["~.1st 28. 

~·n l97J. Cz-tr:1<.1.:1nc (~oo;::;e C0D1..1J.;-otionf~ '.'!P.Y'F'' TPC'Orr'!t,:l "!'• the 
·f07lr,-,\v5_:··l:l~~~ dr.:tr;s; :\rr8'r 11., tT1n1A 1-), '1J1.d ,T1rne? ('T:::t.l-.J.e h;). (l·=' 

·:-,he 11 copulati.oll~>, (. \.,rere }mown to rle sncce s:·::f·n1. ':c".rr~:~o l 
o:~' -~.he: 1 -''~:uccc:~sfnl. 2:.ti:.crrrntf~ vwr0 ty 8. Cr,_cklP.r ''1r,le ..,.,.>~0 8."!:Y;Y::-:··''!d 
t-n ;., .. 'ii~Px:)r..,ricncr::d. 11 ,; ViO'Jlrl not prol'<:":rly ~1itn hims-?lf' 1-)y 
hi~ m~t~ prior to mcuntinz. 

P::.cord1~·,.v voc~J.:iz.at:i.0n:-; of C-:-c;;-1 i.rw ':"::;r,~:~c '-•:2:~ ~·.tt:'T-:Jtc~ 
f~P',',)"f''::d. t.hJP.!" in c;arJy ,Tune, Unfortunstcly, on1~.· sl.X ]·JotT:·: 
d11P:i r:P· .Jnn~3 vv8.s free of v-::indf~ over i hree mi1c2. r.-c~r hoFt~. ~-'("1'1.. 

. ·i . ' ' ·_·, ro f .. ~d . ()' "' .. '"' l "l .; ~ .~ . ,... •. .,.. i n 1 .·, . . .~ ('"' 1., . n ,~ m_.Jn,T.c._, o 1.eco1 .. J.n,, .... ever .... ).._rc1 .. )p0.,_Jc ... ~ c~.uo1n,., , ...... C.\.! 1 .. ,_, 
1.>;P:::r~ v:rer(~ ma.de on .June 2. On ,1 unf:' ~·, f1 vc m~.n'1.t.es of ;·Gcord
int:~~ of a FJ"i..red, mr1le Cncl-;:ler answr::rinp: caJls of ot.hc~r Cncl<:"T8Y' 
p:.< i r~- w~~re made, Calln of ::Jack 1)rant, Emperor GP.e :.·1e, <J.nd 
C::lcl,~J. inp: Cee r;e j_n a ho J.d :i.n,c:~ pen dnr ing a banr'l h1r: OJ)ernt i.on vJr:·re 
recorded on A U.':~ust 10. In addi t.i.on, record i.n[~S \'Jere rr.:.de of 
C'::-Lllr:; of -,younv captive go:c~lingr>. 

Nr;st hc>.havior observat1 on:~ wcr·c made nt 1} rw!:.:ts in 197:1 
(1ahle 7). When a hnn w~s off th~ nest an I entered a blinrt, 
~':1·1l' would return to the ncnt from thrc(~ to 30 m:h:ui;n;: .later, 
<~xcr-~r~t when a ncst-tr<1.p had been c:ct. '~'he m~-.1.]0~~ of i;J1rJ pni.r: 
w~>rr: oh:-·:c~rvc:)d :from four· :feet to 20 yDr(1:: nwn.y from their jnc\·-
1)~1 t. i rt::'~ llc?n r:·~ .• 

On Tll,Y four-:cquar·•-~-nJ"i]p :~tudy /\.rn;1. a tc~tr-~1 or i~J7 \'lai:f'rfm~vl 
rH·!~:t:: wnrF) found h1 1()71 ('i'~lb]e Rand Fi.p;ure f\). 'l'hir; ir:; a 
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-CJ..L'.....J..W • Observations of territorial behavior b:y Cackli:ng Geese in 1971. 

Date Location Time ;;.Jize of Defended Behavior of Pf:ale Pehavinr of Female 
Area 

6/1 Camp 5:15 pm 20 ft. diameter ran after a Cackler coil-down posture 
5:30 pm around pair Pair, used c oil-dmvn same 
8:00 pm posture all three same 

times 

6/2 Car.ip and 2:00 pm 1800 sq. yds. drove off male of feeding 
Tower Pond 2:30 pm same a Cackler pair same 

3:30 pm same drove off a Cackler same 
pair twice 

6/3 Camp 11:15 am mate tried to drive off feeding r 
a Cackler male, but [\) 

-'J 
could not so fed I 

6/4 Camp and noon 1800 sq. yds. drove Cackler pair feeding 
Tower Pond 100 yds. N. (flying) 

8:35 pm 900 sq. yds. flew after a Cackler stood 
pair 20 yds. , then 
drove 2 intruding 
Cackler pairs away 

6/5 Camp and 12:30 pm i8oo sq. yds. flew 60 yds. after stood 
Tower Pond a Cackler pair 

7:30 pm mate called as Emperor feeding 
pair landed JO yds . 
away :-r 

6/6 Camp and 11:05 am 1800+ sq. yds. flew 40 yds. after stood 
Tower Pond a Cackler ..... ,: ~~~·· "':.· 

3:45 pm mate called as a pair res:ted \ 
. ~· 

of Whitefronts landed 
20 ft. away 
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·TABLE 5. ( tont.) 

Date Location Time Size of Defended Behavior of Male Behavior of Female 
Area 

6/6 Camp and 9:00 pm 1800 sq. yds. flew 25 yds. after stood 
Tower Pond a single Cackler 

6/7 Tower Pond 7:00 pm 1800 sq. yds. flew to within 30 stood 
ft. of an Emperor 
pair, then called 

8:00 pm 2100 sq. yds. called as a single feeding 
Cacl\ler approached 

Nest 2 8:30 pm 400+ 
feeding 

sq. yds. drove off a Spec- on nest 
tacled Eider pair I 
twice when 20 yds. N 

co 
away I 

6/13 Nest 101 noon 600+ sq. yds. rushed in coil-down incubating 
posture at 3 Emperors 
within 20 ft. of nest 

8/28 Near W. 12:30 pm 200 sq. ft. used head low posture feeding ,::. 

Tower driving a feeding 
• : j 

flock of 6 Cacklers 
(8 ft. away); also 
drove off a sinP.:le 
Cackler feeding-6 
ft. away 
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~l'ABI,E 6, Bird copulations observed in l971. 

Speciei3 Date 

Unidentified Goose 5/29 
Sabine's Gull 5/29 

Sabine's Gull 
Sabine's Gull 

Black Brant 
Spectacled Eider 

Spectacled Eider 
Oldsquaw Duck 

Cackling Goose 
Oldsquaw Duck 

Sabine's Gull 
Sabine's Gull 

Cackling Goose 
Cackling Goose 

Cackling Goose 
Spectacled Eider 

Cacl\l ing Goose 
Mew Gull 

Black Turnstone 
Arctic Tern 

Cackling Goose 
Sabine's Gull 

Willow Ptarmigan 
Cackling Goose 

Cackline; Goose 
Black rrurnstone 

Cackling· Goose 
Sabine's Gull 

Black •rurnstone 
Cackling Goose 

5/30 
5/30 

5/30 
5/30 

5/30 
5/30 

5/31 
5/31 

5/31 
5/31 

6/1 
6/1 

E/1 
E/1 

E/1 
E/1 

t/1 
E/1' 

t/2 
t/2 

t/2 
t/3 

6/3 
6/3 

6/4 
6/4 

6/4. 
6/5 

'I' ime 

9:10 am 
8:00 pm 

unknovm 
unknown 

7:30 pm 
7:35 pm 

7:35pm 
unknown 

5:40 pm 
8:00 pm 

unknown 
unknovm 

9:15 am 
11:30 am 

1:00 pm 
11:00 am 

8:40 pm 
9:30 pm 

9:30 pm 
3:00 pm 

4:10 pm 
2:00 pm 

3:40 pm 
10:JO am 

7:50 am 
8:30 am 

9:15 pm 
4:00 pm 

6:30 pm 
5:30 am 

Sue cess ful Un k:r:t OWJ1.,,,.,;;, .. , 

X 

X 
X 

X 
X 

X 

X 
X 

X 

X 

X 

X 

X 

Unsuccessful ... ,. 

X 

X 

X 

X 

X 

X 

X 
X 

X 

X 

X 

X 

X 

X 

X 

X 

X 



r ' ' ' 
[(') 

'~-,''' 

[ 

[ ' 
'I 

[ 

[ 

[ 

r 
c 
n~J 

r 
L: 

[ ' ' ' 

[ ' i 

[ I ' 

[ 

[ 

~~ 
[ 

[ 

... 

Species 

Sabine's Gull 
Willow Ptarmigan 

Arctic Tern 
Arctic. Loon 

Caclding Goose 
Red Phalarope 

Greater Scaup 

-:w-

TABLE 6. (cont.) 

r:ate 'rime Successful Unknown,;;;~:-•:..;,, 
Unsuccessful ... ~. _ _/,t< ·. 

.·.·, > 

6/5 9:00 am X 

6/5 4:40 pm X 

6/5 6:30 prn X 
6/6 9:50 am X 

6/7 10:00 pm X 

6/7 9:05 am X 

6/7 2:05 pm X 
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TABLE 7. Behavior of nesting Cackling Geese in 1971. 

Date Nest Location of Distance Time Total Activities Distance Activities 
Number Observer to Nest -Time of Hen to rtale of !'W:ale 

Observed 

6/13 98 West Tower 60 yd. 12:JOpm 40 ... 1v:1n. returned to 50 ft. standing 
nest in 1 min. 
turned eggs 1 

""? 
hr. later 

6/21 98 West Tower 60 yd. 1:20pm 1 hr. returned to 20 ft. standing 
nest in 10 
min., turned 
e-!!<z:S 

'-'~ 
after 

50 min• I 
\_,) 

'""" 
;·: 

93 West Tower 300 yd. 1:20pm 1 hr. incubating· 20 yd. standing I 

,. 

92 West Tower 350 yd. 1:20pm 1 hr. incubating 4 ft. standing 
~- ;Y 

96 
:-,· 

West Tower 150 yd. 1:20pm 1 hr. returned to 
nest in 25 min 20 ft. standing ,"":"·! 

6/28 98 West Tower. 60 yd. 12:05pm 1,_ hr. returned to 2 

nest in 5 min. 2 ft. standing 

93 'Nest Tower JOO yd. 12:05pm 1,_ hr. incubating 50 ft. standing 2 

228 West Tow·er JOO yd. 12:05pm 1 hr. incubating 20 yds. standing n-
"-

6/29 5 Camp 1/3 mi. 12:30pm ). hr. stood on nest- 2 ft. standing .o:l 

ing island with wings 
while fox was oU:'!(. s LU::! Lull\:! u 
JO ft. 

.. :r·:·:-. 
away -;·--
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TAB I.E 7 • ( c on t • ) 

Date Nest Location of Distance Time Total Activities Distance Activities 
Number ObserYer to Nest Time of Hen to r:Tale of male 

Observed 

6/29 259 Camp JOO yds. 12:JOpm 10 min. incubating 2 ft. standing 
with fox 50 on nesting 
ft. away island 

7/1 23 North Tower )00 yds. 11:50am 1 hr. returned to 20 yds. standing· 2 
nest in 10 
min. 

303 North Tower )00 yds. 11:50am 1 hr. incubating 5 ft. standing 2-

305 North Tower 270 yds. 11:50am .1. hr. incubating 12 ft. standing \_V 
;.2 N .:_,. 

I 

22 North Tower JOO yds. 11:50am 1 hr. incubating 4 ft. standing "2 

295 North Tower 500 yds. 11:50am 1 hr. returned to -- ., 
2 

nest iri JO 
min. 

r/2 ( . 165 Southwest 250 yds. 7:00pm 45 min. incubating 20 yds. standing 
Tmver 

96 Vvest Tov;er 150 yds. 8:00pm 1~ 
"' 

hrs. returned to 
nest-with a 
nest trap--
in 1-i'I hrs. 
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TABLE 8. Bird species nesting on Study Area during 1971. 

Specie so~~ 

Arctic Loon 

Whistling Swan 

Cackling Goose 

Black Brant 

Emperor Goose 

White-fronted Goose 

IV1allard 

Green-winged Teal 

Pintail 

Greater Scaup 

Oldsquaw Duck 

Spectacled Eider 

Total Waterfowl 

Willow Ptarmigan 

Sandhill Crane 

Bar-tailed Godwit 

Long-tailed Jaeger 

Parasitic Jaeger 

Glaucous Gull 

JVJew Cull 

Total Nests 

Number, of 

17 

2 

200 

36 

20 

17 

1 

1 

6 

1 

4 

32 

337 

2 

3 

1 

1 

2 

3 

6 

355 

Nests 

52.8 

100.0 

63.5 

50.0 

100.0 

82.3 

100.0 

100.0 

undetermined 

100.0 

o.o 

50.0 

50.0 

3J. 3' 

100,0 

100.0 

100.0 

100,0 

100.0 

'~~ Exc lucles rnnall nlwre birdB, small lad d s, and all passerines. 
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FIGURE 8. Loc:;t'i._r . .:n of 1971 watorfovvl~~:nests o:: 2-t\ldy l'.rr>.a. 
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_Vi l\'P ER FO'//Ij 

. -

c cack1 fng Goose 
b Bla~k Brant 
e }!:mp0ror Coose 
wJhite~fronted GOOGA 
d Spectaclerl Eidr~r _ 

.·::=' 

. ;_: 
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dncrr):l.f>c from tk' 35.5 nest:; found in 19(·9 Hnrl ll·l.J nQ:-:·l :; :fnu!·ld 
·in 19?0. Nor:·t ~~eor~:h:ing effort~~ w0.r0 of an intenr;ity equal to 
th;,!. of 1970. ~'hn detl:ino "i.n nr;r:t:i..nr can tlP. ~xt:trih1.r1·.rd -to the 
latrneus of spring. 

'l'he freque~.r~y o~~ ·1.9'71 Cad;:l ing Goo~;8 ne:>tTJ found >in or .'tre'ar 
!969 and 19?0 ..-·oor;c. and P.:i(1cr nc:;t :forr·tr; ir; pr·r>~:;E~rtt0rJ in rpr;j1}<J 
c1.. t~'_;~-1.~-,.J '.1 (J :r· t h c..· :~_;a:;r. 0 n c ~-:; t :fc·r·rn~:; or1 i ;~ 1 ~1r ·. \ l ::; ~~· (!l ·e r·f~ t1 [·· c (; f; :1C h 
yc 'Jt' t o'(t:en by the same spf~cic ~J ancl po~;r;i uly the r~::tmc fP.mal(?. 

011l:1' ono c;J..r:;r~ o:' ns::d-: par.C! .. ~:iti~;rn wac rcr:!ordnd jn th0 1071. 
:fir~J..-1 ~-:,.~a~-:nn, i1 ::>;ecto.clud Eider' nr.:::;t vms frnmcJ with nix 
d.dcT· e{~i.';c:; and. orH:: r.acklin{'; Goo::;e r.~r:r. 'l'h:i.~; no::t 1va!.:~ <>.b[J.ndoncd 
'l)'' .J ':--, (' ~;~- ,-'/ {' ·,~ ., •. "'1~ ,., u ··~ ]. 1- .... J ;> t: p 'i 1') "1]1V'> ~- ~- ('Y' 'J11 "'.·. (.'> r •• 1.·. d. r.:' r. e ,> __ c,r-_._ •. ; .• ; WP .. 'Y',_·r:: ,) 0. , -- .· -- U . .• , 1 c. .1 \.1 . . 1 t .. > .. • • .. , '·• ... . • C. I. u ..: .. · 1 o 1 ! - ' .. -

~.:ul.:::.:' n:rmt.ly r1r:::tro?ec1 h.Y an avi '!n rorec.l~·t.or. I l'Gi:1ovc<1 the 
c;~1r.1~·J: 1'1L: C\\C~~(-; n ·:~.:_::. 

·;:;(: r· 1 od r: f,o:r.--
r.. L .for· 'bct.Y 

Cac~!ing Goosr cern nve~~ecrt 2~ 
y: ~ ... ~:·:· ... / ·1 o ~~.1 :~ .ti ::. --~~ i 4 ·n -~~- ::: r: ;~ '"~ ~J y \ ;; ( r:- ;:~. Y~ l c· · ~ (': ' 

.!.. u i • 

S'l 0 t :?.!. r~ ~!:- ~-·, ::; ~L<:t j r1 • :.·.\l e l. ''(1. ;··~c c l. u ·t (! }"1 ~::' :~.~-:.C.: , n lJ.d rl c~ ~-~ t. ~i. )'1.::. ~11 cr. f:· ;~ ~) 
:f" or· ::_··~e ~.:· ::; e :.\·:; (!. (~:'f. ci ~; Tl ~:; (i l.l~·· ~1 rl·.?; 1 9'/ 1 8.1~8 _p:::"F ~~ C t"l t 2 d in. r_!_

1 (t 1) l r:,~ :2 , 
-~~~:~:·~ _pr:· :·~ o ~:·· G '~ e :~ -~: ~-; a.d ·.L h c-; l1 i i~·J1 e s ~t r1e :.:~ t. i Yi~~~ :.~ lJ c c c ~::; ~:~ , \~-1 i ·t Y! :~"t 1 J. 2 0· 
].,1 '::-! <,~. -',·, ·.·.-·. '.'.','.1. ('.'. '··.: ,' __ ., ',··! ~..::-. f''.ll. • n t;.'""" l· 1 ; n!,.. , .. ~ c C· "'P.· o .. _,;.~ ~ 'h ~ ~- r:, ""~ tJ·t(> c·r·c ~ t c c;o'+ n .. :"t"~~ *'.::.- ·t· 1• ,....., .c-.· ~. \ , --.. l lJ,·.tl . ..:.,~---o- i_·\ ·.~~ . ..- .t:">_, t.:·-4 .. l J .'.l ·.J· .• •J. .• (.·;,· ·., ... .(. • ......... V ._.r,. 1. lL~-· 

dc:lf'·~~j ·t~/ ~~Jid ~·.··.1~·~.-!:.(~-f:-.olt-l.~c::d Ge~::FG ·tJ~c J ~)\'·:e~;t.. r~J.acJ;· ·:~rr.:.:n.t. 1-rt:.:.c.l 
.-:; r-· Oi!lO\','f'l ~1 t. >. j (JiO "L'"' !1 eSt in§~~ S1.J C C G 8 :J t.['~ 3.rl \.l G~ 1 ~-.:.J., 

A to\'.::1 1 of ?5 un1wtched eggs WC!':.'C i'':l;;ovr:d fror:: Cacl-:lin;; 
Co~ue nests after the hntchin~ p~riod. Of these c~cs, eight 
vwrr~ ;_ld.dlcd, ten wc-:::o infcrt:U.o, n.nd scv(•n were 1.mdetcrminecL 
Four of the 25 C;'TS were burind in the bottom of fovr ner:ts 
and l.VfLn~ untur:ncoJ dnr:i.rlt:: th0. ~.ncubPticm f''~d.o-d. l~ac1'1 of tl10 
r.:~Lr,:=; rn:.:ty have· teen -~he firr:;t .of the clntch, then th() J:en hn1.1t 
Up t)w nr~;_~t to kOG}'l ·~he~ otlH~r. ef,f;fl dr) r.~r • ::)PV0 1:·aJ. buried Cf'{:,S 
wc~n: :1.lr:o :J.ound dur."inr tr·c l??C• ne~:>t:~.nr:: :~r>aFon. 

Compl1'tc:ly dH:.t:-:·oyor} r~oo:~(~ and r.~i.d(~r nr~:-~t:::: are n-1mm:1.ri.z1'd !._n 
'!';1b:ln 1:3. For tho:~c: ncr:t:: ',\'ho;:e: c1ate c•f G(':;trnctir:m r:as J;:nown, 
L j 1 (> ''l"i ·i or i l'. \f () f' Col'' I':> cl 'j t ion on J>'O 0 ,~ (. ·"' n·.n· ()(' c 1, ····pr:· ri rh P'' ·i , .. , (l' 1 '" i· (' 

• 
1 

.. '~.( .- •· 0 ) • ~· ~·'· ,_...A( .• '· · · • t .. ' ·· ~ 1 ' ~ ···t.~:·, ~ • ~ ,I.J... • .. ·-" .J•. '· ,.!·~:-, .. t; .• . I .• 

Jnr.:U1Jat '0 ·1. 1'/!o~~i. •)t:,,·j lo::scn c:1n [·lc ~:ttl.···~ r\~ltC'<i to (~] [n:r.O'l.fi 

r~;(L1. and r:u·;;~~itic .T:wgc~r prndution, M' i\rr:Ur Fn1~ wn~~ s0en 
t.:.'l··;n,('>' ('''"~ ·fr·nnl ··1 (-~...,c·J·'! ·ir·'f'' r'oor·p 1'l('"~+ ,. 11·1 f1''0T' c•,.,,.rtacl"·r·J , ·- '-" t .. ·t.•' . .. ... - c', 1 .•..•..• <I .. .. • •. , ... u ., . _ · L n ·'~--c : ;, ... "' .. 
j<'i•·]·,y• :np·~·t Jcn'' [)r"'~(l.,+··iO]"l. W<"'.l,c_·, ',!(>.'r',U ] • hl- • 1 1~'11 .... \c .. ... ,,,, .. /\ , ... t~.!ft.V_. Ol1 Of.:/~fl ,"! .1{~· ·,,., lD ~-';./,, 

/\.r; ·i.n 1 rl(•) :rnd ~~()70, n r'ro:.'ltnr pr~r cr:>nt of the, Cacklin-g 
r;r;(l~:(~ ''F'::t:: loc~n.tc·d on iF1und~; V,(;l'f.• ;;\l('Cf'f:::: 1'-:..tl ('!':Jl•lc 1IJ,). 

.l ' ... 1!.11 _,].[[ 1lhi.&Lh.J.ti1Jti!H!JidillE& [., . 
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TABLE 9. Frequency of 1971 Cackling Goose nests found in or 
near 1969 and 1970 nest forms. 

Category 'l'otal Number: of Frequency by Loca'fl"C>n · 
1971 Cackler Nests Island Shot~ 

Peninsula 

In 1969 Cackler Forms 19 19 0 0 

Found Within 18 • ..c> 1n •. OJ. 

1969 Cackler Nests 1 1 0 0 

Found Within 5 ft. cf 
1969 Cackler Nest~ 3 3 0 0 

•' 
In 1970 Cackler F'orrrs 4o-r.- 39 1 0 

Found Within 1P ~) in. of 
1970 Cackler Nests 8 7 1 0 

Found. Within 5 ft. cf 
1970 CackJ.er Nests 16 14 2 0 

---------------------------------------------------------------
In 1969 Goose or Eider 

Nest Forms 

Fcund Within 18 in. of 
1969 Goose or Eider 
Nest Forms 

Found Within 5 ft. of 
1969 Goose or Eider 
Nest Forms 

In 1970· Goose or Eider 
Nest Forms 

Found Within 18 in. of 
1970 Goose or Eider 
Nest Forms 

.. Fecund Within 5 ft. of 
1970 Goose or Eider 
Nest Forms 

1 

1 

2 

3 

1 

1 

0 

1 

2 

2 

1 

1 

1 0 

0 0 

0 0 

1 0 

0 0 

0 0 

* Fourteen of these ~0 heats were also in the same 1969 Cackling 
Goo~e nost forms. 
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TADU~ 10. Cackling Goose incubation periods in 1969~71. 

Incubation Period -I~ Distribution of !'.Jests 
(+ or - one ctay) . 1969 1970· '1971 

2i.J- l!- 3 2 

25 2 6 1 

26 2 2 5 

27 4 4 0 

28 2 1 1 

29 1 1 0 

JO 0 1 0 

Jl 1 0 0 

To-:;aJ. 16 H?. 9 

Average 26±1 26±1 26±1 

~< Beginning with the day the last egg was laid 
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rN\BLE 11. Diutribution of k.novm hatching dates for Cackling 
Goose clutches in 1971. 

".·: 'tratchJ.ng Date 

July 1 

July 2 

,July J 

July '"' 

July 5 

.July 6 

.July 7 

.July 8 

,July 9 

July 1J 

July 18 

Total 

. Distribution· 

2 

5 

7 

10 

8 

24 

19 

16 

8 

1 

1 

101 
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1J'Af:Li~ 1.2. Egr;s laid and avo rage clutch size for goose and 

eider nests started, nests incubated, and success
ful nests in 1971. 

Cackling Black Emperor White-frt. Spec f. 
Goose Brant Goose Goose Eider 

'l'otal Nests Started 200 36 20 17 32 

'.Po tal Eggs I,aid 755 84 8~- 70 135 

Average Clutch~:- 4.44 3.36 4.20 4.1.1 4. 8:1. 

Number of Nests~H~ 170 25 20 17 28 
------------------------------~--------------------------------

1.'otal Nests Incubated 163 24 20 17 28 

'l'otal Eggs Incubated 736 81 84 70 135 

Average Clutch'~ 4.51 3.37 4.20 4.11 4. 82 

Number of Ne sts-:H< 163 24 20 17 28 

--------------------------------------------~------------------

.'J.lotal Successful Nests 127 18 20 1l.J. 16 

'l'otal Eggs Hatched 504 49 80 49 69 

Average Clutch 3·97 2.72 4.00 3.50 4.31 

Per Cent Success 63.5 50.0 100~0 82.3 50.0 

* Excluding nests with unknown clutch sizes 

*'c Number of nests for which clutch size is lcnown and used 
in calculation of average clutch size 
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TA3IE 1_3.. Completely destroyed goose and eider nests in 1971. 

Sp~cies 

cackling Goose 

?lack Brant 

.S:nperor Goose 

White-fronted Goose 

Spectacled Eider 

* Excludes 16 nests 

.~----~-------·--·--. 

Number of Nests 
Destroyed 

57* 

le 
0 

3 

16 

Per c;ent 
Destroyed 

24. s~~ 

so.o 

o.o 

17.7 

50.0 

destroyed as a result of nest 

Period in which Destroye~ 
Laying Incubation r::known 

Early Late 

>=l 10 7 ':l? ·-· Jr ~ .... 

0 0 6 12 

0 0 0 0 

0 0 3 0 

0 0 6 10 

trapping 

('-"..:..-

~1U 

J 

I -
0 
I 
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'J!AHLE 11-J.. Success of goose and eider nests in relati.on to nest 
locat:ionc--1971. 

Species Location Total Per Cent Successful Per cent 
of NestG Nests of Total Nests of ~~ucce ss-

ful Nests 

Cackling Island 157 78.5 107 B4.2 
Goose 

Peninsula 36 18.0 18 14.2 

Shore 7 3.5 2 1.6 

Totals 200' 100.0 127 100.0 

Black Island 34 9'-1·. 4 17 94.4 
Brant 

Peninsula 0 

Shore 2 5.6 1 5.6 

Totals 36 100.0 18 100.0 

Emperor Island 4 20.0 4 20.0 
Goose 

Peninsula 3 15.0 3 15.0 

Shore 13 65.0 13 65.0 

Totals 20 100.0 20 100,0 

White-fronted Island 0 
Goose 

Peninsula 0 

Shore 17 100.0 t }.f. 100,0 

Totals 17 100.0 1l} 100.0 

Spectacled Island 11 34.4 5 31.3 
Eider 

Peninsula 8 25.0 4 25.0 

Shore 13 40.6 7 4J.7 

Totals 32 . 100.0 
• 

16 100.0 
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Study plots 

'l'hreo ',\-~'>quare-mile stndy plots werE'J set up in 1969 to. 
est i rn<:ttc pre~ dation on Cackling Goose eggG and the effect ·on'.~'="'' · 
nr~r:ting denr-3:i.ty as a result of human diBt.urbm1ce of nestin~~·· · 
geese. Fnr each of tho throe areas, the followjng was recorie~ 
during the 1971 nesting season: number of visits by myself, 
number of nests found, number of eEgs in each nest, and nest
ing :=;nccess. 1.Phe most frequently visited plot (two) had 8. 

7~.0 per cent nesting success for 25 nests (Table 15). Both 
plo·ts one and three were visited only twice befnre hatching. 
Plot one had a 56.5 per cent nesting success with 23 nests 
started an~ plot three had 93.5 per cent nest~1g success for 
Jl nests (Figure 3). 

In Augu.st, :1970 three artificial nestinr:; island:::; were 
construct0d in. thr8e ponds which had no nat.uraJ nesting is
lcmds for geese. The:::~e islands (rnade of 55 gal. drums covere-d 
with soci) '.'.'ere carefvJ.ly inspected in June, 1971. 'l'l'.ro werE! 
tilted sirleways an.d }":lart of t!1e sod had been blown and washec" 
away. The third was partly tilted, but held a Cackling Goose 
nest with a clutch of five eggs~ All eggs m..J.ccessf\llly 
hatched on .Ju.l~y 1. 'l1 he hen vms nest.-trappecl and all fi vc r;or:
lings werE~ \Veb-tacged. In August. t.he three islands we:t::'e re
pair·ed. 

Broods 

Brood sizes for all b~oods seen where def5.nite counts 
were possible, are presented in Tables 16-19. Cackler class 
I (using plu~age classes of Gollop and Marshall, 1954) brood 
sizes averaged 4.0 for 10 broods, but the averaGe dronped to 
J.40 :for h3 fledged broods. Emperor Goose brood :3izef; droppe·J 
frolll 1.~. 00 for 5 class I a broods to 2. 90 for 20 flede:ed broods. 

Little time was devoted to brood movement studi.es dlle to 
a lack of con::;p:i.cuously marked Cackler adult~~. Only onQ web
targod Cackler eosltnc was recaptured before the bandine 
seanon. It was found two and one-half mile::; east of the nest 
it was t.atged in 27 days earlier. A brood of four Cacklers 
WL'!re color leg-banded on August 12 and rer-:d{jhted one mile ::;out.h 
on Au1::1.1:·3t 1'?, 1t:., and ?.0. · Uowc~vcr, the youne; wern r~cen fJ.y:inr~ 
on i\"t..tc;twt 20 and may have f1own the mi1e D01rth. · 
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'.l'AT'.l1E: 15. •rotCJ.l egg~; and average clutch s·i.zc for (~ach of the 
three GacklinF Goose study plots in 1971. 

Tc·tal Nests Started 

'l'ctal Eggs J.,aid 

Average Clutch 

Total Nests Incubated 

Total r<:ggs Incu'bated 

Average Clutch Incubated 

Successful Nests 

Total Eggs Hatched 

Averag(·) Cl~tch Hatched 

Per Cent Successful 

Number of Vi.r;its until 
First Eggs Hatched 

Number o:f Visits until 
Peak of Hatchinc 

Number of Visits until 
80 per cent of Eggs 
Hatched 

Plot One·. 

23·:!· 

74 

3.22 

16 

"63 

3.94 

13 

l.r7 

).61 

56.5 

2 

4 

7 

Plot 'J.lwo Plot 'J'hrec 

25 31 

117 1'-1-0 

1-t-. 68 4.52 

21 30 

109 138 

5.19 h.6o 

19 29 

88 1:1.4 

11-.63 ).9) 

76.0 9).5 

4 2 

8 6 

12 8 

Excludes 2 nests destroyed as a result of nest trapping 
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'l1ABLE 16. Cack1i.ne Goose brood size observations for 1971. 

Location Ar:ro Frequency by Size of Brood Totals c~ 

Class-~ 1 2 3 4 5 6 7 8 Broods Young y /D d oung; . .roo 

On I a 1 0 0 6 3 0 0 0 10 40 4.00 

Study Ib 0 6 5 6 7 4 0 0 28 110 3.9J 

Area II a 2 4 2 L!- 2 1 0 0 15 48 3.20 

IIb 1 6 2 5 2 0 0 0 16 49 3.06 

IIc 0 2 1 5 1 0 0 0 9 32 J.56 

III 1 J 2 4 3 
... 0 0 14 50 J.57 

L 
.l. ~·· 

I 

F 5 9 6 12 9 2 0 0 43 146 3 •. 49 

------~-~--------------------------------------------------------------------------

Off I a 0 1 1 0 1 1 0 0 4 16 4.00 

"'"'- - Ib 0 1 0 2 " 0 0 0 4 15 3.75 ·C> .... uay .J. 

Area Ic 0 0 1 2 2 0 \1 0 6 29 4 Q~ 
... tr'.,..l 

But II a 0 3 4 4 6 2 0 0 19 76 4.00 

Vii thin IIb 1 6 2 5 2 0 0 0 16 49 3 ~;:._ • L·~ 

5 fr:iles F 3 3 6 7 1 2 0 0 22 7~ '··:)• ?2 
.. :. -:·:;~ 

.. ::- No observations were made of age classes Ic On; and IIc and III Off Study Area 



Location 

Cn 

Study 

Area 

~~ 
{ . i 
\.,'--j 

__ J 

TABI.£ 17. Black BraYJ.t brood size observations for 197L 

Age Frequency by ~.lize of Drood Grouped Broods·)(-',} 'l'otals-
Classo~~ 1 2 3 4 5 6 Pairs Young Broods Yottng 

Ia-c 2 1 lj- lj- 5 2 2 6 20 75 

II a 2 1 1 1 0 0 0 0 5 11 

IIb 0 0 1 0 0 0 0 0 1 3 

IIc 0 0 1 1 0 0 0 0 2 7 

III 1 1 2 0 2 0 0 0 6 19 

1;' 
J. 1 1 4 3 0 0 0 0 9 27 

'- - J '- - J 

() 

' ;{ .. ~/ L~r. 

3.75 

2.20 

3.00 

_3.50 

3.17 
1 -3.00 (]\ 
< . 

---------------------------------------~-------------------------------------------

Off Study Ia-c 1 0 0 0 1 0 0 0 2 6 J.OO 

Area, but II a 0 1 1 0 0 0 0 0 2 5 2.50 

~tii thin IIc 0 2. 0 1 0 0 0 0. 3 8 2.67 

5 l';Iiles F 1 2 2 0 0 0 0 0 ..... 11 2.20 :> 

-~ ·r~o observations were made of age classes IIb and III off the Study Area 

** Young seen with more than two adults 
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TAEJ_JE 18. Emperor Goose brood size obser~r::~-:ions for 1971. 

r..ocatibn A .at=> Frequency by Size of Brood 1'otals o~ 

Clc..ss~{" 1 2 3 4 5 6 7 8 9 Broods Young You."l'"J.g/?rood 

Gn I a 0 0 1 3 1 0 0 0 0 5 20 4.00 

Study Ib 0 0 J 4 1 1 1 0 "' 10 39 3.90 v 

Area Ic 0 4 1 1 0 0 0 0 0 6 15 2.50 

II a 1 1 2 2 1 ~ 0 0 1 9 37 4.11 .L 

11c 0 1 3 4 1 0 0 0 0 9 32 ).56 

III 2 1 2 1 1 2 0 0 0 9 31 3.44 I 

0... 
6 58 

I 
F 3 5 3 2 1 0 0 0 20 2.90 

-------------------------------------------------·----------------------------------
Off Ib 1 0 2 1 0 0 0 0 0 4 11 2.75 

Study II a 0 0 3 4 2 0 0 0 0 9 35 3.89 
; 

Area, but IIb 1 0 0 1 0 0 0 0 0 2 5 2.50 

'iii thin 5 ""'""IT .l-- 0 2 2 2 0 0 0 0 0 6 18 J.OO 

~:iles ? 1 2 3 2 3 0 0 0 0 11 3Ll- J. 0·9 

.•. 

·:~ Ho observations v:ere made of age classes TT" ··-~ 0 on the Study Area; and ra.·,; Ic, 
a.."'1Q IIc off the ;:;tudy Area 



'I'A~LE 19. 3rood size observations for White-fronted t;eese and Spectacled Eiders--19?1. 

Species. a..-,.d Age Frequency by Size of Brood Totals 
T . 4- • Class-'.<- 1 2 J L~ 5 6 Proods Young Young/7·'rood .L.oca vlOn 

·;,'hi te-fronted Ib 0 0 1 0 1 b 2 8 4.00 .J.. 

Geese Ic 0 1 0 0 :'J. 0 .3 12 . .:t;. 00 

ou III u 1 0 0 0 0 1 2 2.00 

Study Area F 0 0 0 0 ... 0 1 5 5.00 .J. 

------------------------------------------------------------------------------------
V!hitefronts II a 0 1 1 2 2 1 7 29 4.14 

I 
~ 

Off Study Area III 1 0 0 0 0 0 1 1 1.00 --...J 
I 

r, I . 1 ., ;:;,pe c-cac-'-eo. I a 0 0 0 0 J 2 5 27 s.to 

Eider Ib 0 1 0 1 0 1 J 12 4.00 

on Ic 0 2 0 2 2 1 7 28 4.00 

Study Area II a 0 0 0 0 0 1 1 6 6.00 

IIb 0 0 0 0 0 1 1 6 6.00 

III 0 0 0 1 0 1 2 10 5.00 

4' 0 1 2 1 0 1 5 18 J.6o ~ 

·~·. 

-~- I\ o observations were made of '.'vhi tefront brood classes I a, and IIa-c on the Study 
Area; and Ia-c, IIb, IIc, and F off the Study Area. 

L-~~~~~---.,···-------·· 
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Only l.J Gackl_jnc Gocec were nest-trapped in 1971 de8pite 

the 1..1.sc o.f four· nc:::d -trar·~. .J'aracitic .· tTaever predation on ~·>'' 
ee;r,i~ in ner3ts with r:et tJ·:~ps, and my .18.ck of time, resulted 
in a 1e~:;s than expected catch. /Ill Cncl<ling Geer;R nc:.:t-trapped 
wr::re color-marked ar.d c olcr-ba.ncl ed, each w:i. th a combination of 
colors in ord0r to reco;::niu~ individuals. 

Bano inr,. c:md L(:ar·J-d.nrr 

A total of 123 Cack.l.ing Geese were l·.anded (USF\V and color 
le~ bands) on or within two miles of the Study Area in 1971. 
During the Ca.ck1er hatcJ1 ing rar.iod, ?.61 goslings from 70 nes+.s 
,.,.::,~'? weh-tacgec1 in or neo.rby the ::est ('J'Rr;le 20). r·ost geo:'"'P 
we:-:~;~ .les-banded f3··.Jrin?' thr-ee banding drives. 

As of Decemhel~ 10, 197:1. seven hand returns h::we he8n r.ece i. vect 
from Cackling Gees(~ banded on the St~J.dy Area. Banding retun·::3 
are presented in Tabl0 21. 

C~_pt i ve Birds 

Several Cackler and Ca':"lada goslings we~~e _held captive to 
com.~are their growth and development with v.rild birds. ~11NO 
Taverner 0 s Canada anc1 thre-2 Cack . .ler f-':O~:lings were raised fron:• 
_r,j.ppe<'l. eg;;s to flight stac·?. at Old Chevak. 'J'hese gosJingr~ 
\vere weighed, measured, and their feather development recordc:d 
at weekly intervals. 

Measurements 

B?nding operatio':1s made a lar~0 numb0r of CackJing Cease 
o.vailable for measurement~;;. Measurementr.~ WCl'£~ obtained from 
7 Cackler goslinGs still i.n the nest, 4 half-~rown ~osJin~n, 
22 local :naJ.es, tfj l.Jeal f"emD.lcs, 1+ ad.11lt ma.len, and 20 ad111·t 
:femaler~. 'l.'hGSC) mn<l.s .. n:-emtm·::s h.ave not been munmari?.ed. 



TAE-1:2: 20. Cackling Geese marked and banded in 19?1. 

Age 3ex ~'feb-Tagged. 

Local*~- 11 
v X 

Local I';7 

l.ocal F 

Local lV' '' X 

l-ocal F X 

Adult r.~ 

Adult F 

Adult F 

Total Geese Leg Banded 

Nest-Trapped 

X 

On Study Area Within Two 
f/iles~:-

18 23 

14 22 

4 0 

4 0 

4 6 

6 9 

13 0 

B&~ded off Study Area, but within two miles of its boundary 

** . Web-tagged, but not necessarily leg-banded 

U--!..Jnknovm; I.ri--1\'lale; F--Female 

Total 

41 

36 

4 

4 

10 
I ....... 

'-0 

15 

13 

12.:3 

./ 
·~·· 
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':!:'A3LE 21. Cackling Goose band recoveries--1969-1971. 

Ec._~d ~-.; ~J·D. be r Age Sex Date Banded r.~ocation Bane. eo Date Location Recov8r'~d 
?,ecovered 

2"9·7-10039 Juv I/ 8/5/69 N. Cor. Sec. J2-3 Fall •69 Califorrd.2. 

897-10046 ,Tu-v- F 8/5/69 1\T Cor. Sec. 32-3 12/27/69 California j \J • 

897-10001 Ad F 6/18/69 Nest 255 10/21/70 Tulelake, Calif.-::-

397-10024 Juv M 8/5/69 rJ • Cor. Sec. J2-J 10/24/70 f\Tount Jo:ne, Ca. ~-* 

Finr: :Band Juv 8/12-3/71 Study Area 11/2/71 Tulelake, C~ali.f.~- '--' .---, 

I 

897-11693 Juv F 8/13/71 Nest 121 11/9/71 Tulelake, Calif.* 

897-11689 Juv F 8/13/71 Nr::!St 121 11/:i 1/71 Tulelake, Cal1.f. ";~ 

* Shot on Tule Lake National Wildlife Refuge 

-:H< Shot on Lower Klam::oth National Wildlife Refture 

-----------------------------

'- -_] 

' •' 

·' 
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P'ood Har)i ts 

During the 1971 field season one adult Cackling Goose anJ 
four goslings were c.ollected for determination of contents ,,p.,f .. 
their- digestive tracts. 'fhe hen, shot on ,June 9, contained<. 
several seeds of Poa eminens and a few shoots of dried Carex 
sp. UnfortunatelY,thls t:.en was nesting 100 yards west of my 
camp, Thus, her nest was unsuccessful, I refrained from 
collecting additional adults due to disruption of breeding 
pairs. 

'l'wo goslings, six to r.ine days old; one 12 days old, and 
another three weeks old, were sacrificed for food content 
determination. All contained seeds and stems of Carex (mac
kenziei?). One gosling, :::.bout· 12 days old, had what appe8.red 
to be small{one mm long), black, insect larvae in its proven
triculus. No flying in soc ts were fou.nd in any of the birds. 

Twenty hours of Cackling Goose feeding observations were 
made during late July and Aucust in the vicinity of my camp. 
Adults with broods fed primarily on shoots of Care~ rariflora 
and Carex me.ckenz.iei until seed heads developed. Then both 
shoots and seed heads were taken. Adults occasionally took 
seed heads of Chrysanthem~m arcticum. During late Aucust 
crowberries ( ;:~mpetrum nigru.m) were added to their diets. On 
no occasion were flying i~sects observed to be taken by geese. 

Determination of Insect Abundance 

To correlate species c:.nd number of flying insects in the 
diet of Cackling Geese, with availability of insects, up to 
16 one-square-foot sticky-boardi were set up. The relative 
abundance of insects was cetermined by the catch over a given 
period of time with· known wind conditions. Insect stick.)' 
boards were in use from J~ne 19 through Aueust 31. The averaee 
catch for thif.~ period is given in Figure 9. 

Determination of Mammal Abund~mce 

From my record of daily observations of mammals ('l'able 21), 
the population of Arctic Foxes ranging on the Study Area was 
no more than two. One Arctic Fox was E-~een on three occanions, 
twice within one~half. mile of my camp and once two miles from 
cam[.), One fox could easily· range over tho entire ~;tudy Area. 

More 'T'undra Hr.J.reo were seen in 1971 than in any of the 
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19 22 25 29 2 
June 

6 9. lJ .16 20 23 27 JO J 6 
___ July __ _ 

Date 

1 2 6 16 -16 -16 16- 16 16 16 , .. 8 8 8 8 8 
Number 6f Sticky Boards in Place 

JE~:--3\J( C:::-anefl ie s 0 o · f'i'osqui tos 

10 14 17 20 2~ 28 Jl 
August 

8 8 2 2' 2 2 .. 2 

0ther Dipterans ---. 
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'I' A BLr•: 22. Date and number of mammals sc~en on Study Area ln 1971, 

-·----
Date Tundra-Hare Arctic Fox :,, Harbor Seal. ·:::.::'--. 

iV:c.t~" 22 4 

h'iay 2J 2 

lV:ay JO 2 

June 6 1 

June 8 2 

~Tune 1J 1 

June 19 1 

June; 29 1 

July 2 1 

,July J 1 

July 1 L~ 1 

July 21 1 young 

July 28 1 young 

July 29 1 

August 25 1 

August 29 1 young 1 

August J1 1 

Septemb(~r J 1 

~3ept.ember 7 1 
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prevl.ous thrne years spent on the Yukon Delta. HaTos were obsorved 
on nine dif:foren·t days. Two pref,Ylant, adult :females were col-
lee t,(~d in l.nte May. I bt:l:i.eve only one family ror:idcd on the! 
:.)tucly Area. One young hare was ~~r;c~n threr.:: Lime::;, in .Tuly ::.mel 
August, all in one-half section of land. 

Harbor Seals were spotted on eight occasions in the Kashunuk 
Hi ver around the south edge of the Study Arr~a. 'J'w:i.ce a single 
adult seal was seen resting on the north bank of the Kashunuk 
Hiver. 

No microtine rodents were seen on the Study Area in 1971. 
A trapline of 10 live and 10 snap traps placed at 100 foot 
intervals along a transect yielded no mammals during the period 
from Aue;uL;t 1 to Au.g,ust 7. Ten traps were sprung--probably by 
passerines and by rain. 'I'he only animals caught were one 
Savannah ::_:;parr ow and one Laplai1.d Longspur. 

Estimation of Primary Terrestrial Productivity 

1.l'en randomized, 0,1 sq. M. plots were clipped at ten day 
intervals from June 24 through August 25. Oven-dried weights 
for sedges, grasses, and the remaining vegetation are graphed 
in Figure 10. A further explanation of the results is presented 
in the Discussion. 

Plant Nutrient Analyses 

Two samples fro~ the grass-sedge flats of the Study Area 
were analyzed for n·.1trient content. Each vegetation sample 
consisted of 20 randomized subsamples each 0.005 sq. M. The 
vegetation clipped for each sample was approximately one quart 
in volume after drying. The results of the analyses are given 
in 'l'able 22. 'l'he first sample was ta}~en at the peak of growth 
before fruitine; t~e second during development (late) of fruit. 

~)oil. Nutr).ent Analyses 

FiVt-! :30il r:>amplc~~ takon on Augw:;t J1, 19'71 wen; analy7,cd for 
nutrient contentr:;, Each sample conr.:isted of ten randomized 
r;ubscHople~,; C!ach rLi.x cu. in. in volume. 'I' he results of the anal
yses are presented ~n Table 2). 
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FIGURE 10. Oven-dried wei~hts of vegetation clipped from ten 
O.l :~q. M •. plots during 1971. 
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"I 
: ~. - ·' . . -~ 
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·' .. 

.July 
lh-16 

,July 
24-~:6 

Clipping·Per:i.od 

i. 

! . 

August· 
J-5 

Live Sedge 

*l:-~.. Dead Sedge 

e- ·~ Live Grass 

Dead Grass 

Total Live 
Vegetat.ion 
(Above-GrovnC.) 

August Aur;m>t 
13-15 23-2.5 
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'r A B.LT•: 2J. He sul ts of anaJ.yr;e f> of two vegetation samples taken 
from the Study 1\rP.a 5n 1971. 

Analynis·l} (in Per Cent unlcrm 
otherwise stated) 

Caloric (cal/100 gm} 
Moisture Content 

Ash 
Fiber 

Protein 
Carbohydrate 

Ether Extract (Fat) 
Nitrate (ppm) 

Nitrogen a.s NHj 
Nitrite (ppm). 

p 
K 

Ca 
Mg 

Na 
Al 

Ba 
Fe 

Sr 
B· 

Cu 
L::n 

l'iln 
Cr 

(ppm) 

{ppm) 
(ppm) 

(ppm) 
(ppm) 

(ppm) 
{ppm) 

(ppm) 
{ppm) 

Sample One 

338 
1.5 

4.8 
14.7 

15.1 
59.6 

1.}, 3 
<20 

0.49 
2.5 

0,11 
0.29 

0,61 
114 

6.0 
J20 

30 
13 

9.4 
26 

124 
<3.0 

Sample rrwo· · 

291 
0,9 

5.8 
2l}, 4 

12.0 
53.8 

),1 
46,6 

< 0.1 
<1.5 

0.27 
2.1 

0.058 
0.28 

o.4J 
52 

<. 2. 0 
215 

21-t 
17 

113 
27 

131-1-

J.O 
----------------------------------------------------------------Dry Weight (gm:-:;) 

Date:·:: Collected 

12.50 

July 16-17 

Cond ·ted by \VAl\F In~3t i tutt~, Tnc. , Madinon, 

26.7.5 

Aug;ust 3, 5 

\'l i r::; c on;.; i n 5 J 7 n 1 



IA~L:S 24. R.est·,.:._ ts of analyses of five so:~l s;;;.rr:ples taken from the Study A-;::ea c::-: 
l~.u~ust 31, 1971. 

J.::r..c.l~r S i 8 ~~- Tl.::.ndra Pe-a em.inens 2l;y:-;:us c.:c:r·2X Ca~ex A\rsra .. ge 
2.renarius r.a.:~ i£'.1 orr:l macVenziei 

D:.r s.J 6.5 7.1 6.7 / 6.LJ. .... .,;,L c,J 

Carbor.L (-oer 6.2 7.2 5.7 5.2 11.8 ?.2 
cent) 

p (ppm) 4.5 9.0 J.5 10.0 7.0 6.8 J. 

K (ppm) 97.5 188.5 2J6.c 168.5 184.5 1?Ll-.6 

..... ~ 

. ._, c:. (ppm) 167.0 259.0 351.5 351.5 259.0 277.4 

~._:-t:r' ( tmr·" ~ 292.5 51'-1-,· 5 606.5 564.0 482.0 491.6 ···o ..I. ........ / 

2-n (ppm) 6.0 12.4 14-.0 12.0 1LJ., 4 ~ ~ "{., 
J.l. ·-

:·.~n (nn'""' _!:.) ... JO..; 14.0 ?J.O 222.0 ;;:uo.o 17.0 113.2 

C11 ( . \ ppm) 12.0 20.0 27.0 20.0 24.0 20.6 

Na (ppm) 372.0 1728.0 169L~. 0 2232.0 3859.0 1976.0 

Fe (ppm) 576.0 1008.0 1104.0 552.0 1008.0 849.6 

Ar.alyses conducted by Department of Cron and Soil Science, Michigan State 
University, East Lansing, Michican 48~2J 

I 
·<....;-.. 
0: 
I 
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Vne:ct:,_tic;n rm Lhr~ Study !u:r?:-:.. W{·J.r: c;ttc·vor·iz,l!d into cJ.cvc·n 
1~roupr.1 and mapped during August,. 19'11.. 'Phe. compl Pt(:'d map i,f:L 

cjvcn Jn Figure 1L A de(3C!ription of the vegetrttinn !·.ypc~r-; :jr~ 
rr,iv(:n ·in 'L'ablc 25. 

DISCUSSION 

Gm:erc:l Obse>··vati ons 

rl'he l~:.te snrin[~ snow and i.ce conditions provideri an um.u'1:a1. 
opportunity to- obs;rve bi.rd ~-3 V!}'iOSP. migrat i OJ1f) \A.'(·H'C de J.ayed (n-10 
-!;1) dnr:·U:f'r'Y't +.he r_;f'f~Ct 0'11 W8.te.rfowJ. production, Sr:ri.llr• r:-J:lp:-;ontf.3 
n n t ;.: r, c~ n } n p r r:: v ·i o iJ ::- y e c1. r s 1. n c lu rl e d : r no t s • Po r0 e r· j n e ·.' a e r F: J" :-: , 

and Sno'"' f;1.1ntin{'~:=:::. 

Othc~~ bird ::.~oc;cies recorded for tr1e f'irDt time or--, the ;~:tud~r 
lire a wero: Al0ut i:-n Terns ] n late .. iur:e, Pud ,;on i rn1 Cod•-..-:}_ t;::; i r. 
lntr; .Tun'-" <.::Jd r1id-A l{;U:st, a Cl:iff Sv!::·•.lJow in late L18.y, E.nd 2 
VIlli t(>-cr·owncc1 S!)ci.Y'Y')W in late-' /•,U[;l's·t-. 'rv:Emty-cdcht r)h'rl C:pPc~i '=''~'; 
brnd on tll(~ Study Area :in 1971. rrhe total. nUP1ber of b:ird ~~r(~~.lp:~ 
seem in the par::t th:;:--ee f.i.e1d seaGon;-1 was 61. Or>ly 0'10 :-;hort-
('1'--'r'"'-~ n,,, \""lee: <'P.PJ" '"n "•'!•1v ?J) ~'P}-.el',., ""C'~"',..,;.L\' ("'1'1 't··o r<irc>c'+.lv .c.~. 1.;·~-l .. ~"1--~ ·vc_, __ ._; ,_. 1 \'J J•.c,)" ·~ ~ • !. ~-" .J... •.: !-t\ ...... l." ... c•. • .,, ·•-··- -· ·~-·-..; 

r(~ 'J :t t.C;'d -J~o the ·over"'; inter . ct'a~:>ll of·· t 11n ~~ic::.·ot:i nr:~ ;:,opulat i o~·l. 
Snrpri r;.; ngly ~ more than the ur;ual nur:1ber of Para1:-~ :l + j c .Jasp;er·::: 
were ~H::>en. rrhj ~ year, for the first time in three ;vears, tv<'o 
pairs of P'lrar~itic ,Jaegers v,rerc> lmov·n to nest on the :::t.t~dy An~~-1. 
Orw pair was ner.-;t-t:-apped and color-marked to study their movc
mrmt;,~. '.rhe pair r8TI{';ed over two sc:uRrf~ nd les in the centr&l 
Study Area. 

Obr;e:rv at ion~> in previo11s yPars ind :i.e n.te that Wh itc? -frontr'd 
Geese wr-:re the firG·-:: species to 8rrivP on the Stucly tl~e::-J, The 
rll''l•'"l'"-·t'l· .• ~,r O'(l"'<'(' C"("~"""'a' -l-o follO\'' ·l·l.-1(" ,...,r:OT;' ]' ~·nthr-.rl"' AC' rono~l •- .... :_,. d.·'- lit') t:)'.-Cl-:--."~ 1,,) _.t:.~J•l\.:;. lo ~ 'II l.Jf ;. _>) , • .. l..,).,_• .11 \;, :1. o,l o:-· .. _, 

as f~now cover mel ted off the upland tundra they rnovf?ci north !·~nd 
inJ :J_nd i.n pa1rc or :..n smnll flocks of lef~f; than ::;even birdr::, 
Whi:-:tlin~:; :~w<tnfJ al~;0 Arrived early. J,:ikE:~ V/hitf~--fronted c;eor;::, 
mvc:.n:_; exhib.itf:Hi no peal~: in rni[:~r~1t:ion in 19'?1 and flc:~w :in pai(·~; 
or ·in vc-:-r"' "'01""1 J flocl:•.' 'I'l-l<' i'·'1 r-·,;·t 1'':·1,~]~lJ'nn· (~E''-•<;!" , .. ,n,,c··}·'"''l r-.,r.. · ·····t> ~.:l <-"---·· · •\._1

• .. _... .•. •· • .J .... ·-· ~ •• L• _, -\--~ .... - .1 ... <. •. ~ ~t::: .. l•.t·.-

:;tt1cJy /\rea soon aft.e:1~ .Wll:i.te-frontl!d (;ef"!F:r:~. Tn 19'?1 tho m'rnb ~r· 
of migraLjn~ Cnckl8rs steadily increased to n pP8k on ~8Y ?5, 
thnn c;radually decl·:ned. CackJ ine; Gc:rfH~ arrived :in pair~: or· 1n 
floc!'.'-: a~-:: large an 1J binln. Blaclc !\rant arrived on the ~_;turl_y 
1\rT:.t ~·;cv\~ra.1 dc:tyP after thc·firct WhitE'-frL)ntcd r:c,r.n>t} 'Nc·r·c :_:,~·r:n. 
Hr-:u·1t rnn'vr:.:.i. onto the· !H·udy /\rc-:·t ;1:1 pn:itT. Howr•'.rr:r, f'locl<~; or' 
'_;o In '!'j ll1":1nL wc:.t'C' t>I.~Gn J'ly·!nr; north d1n·in{~ tlw J.tCDh of rn:it·.·~~-
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TABLE 25. Per cent occurrence-of Vegetation types on Study Area. 

Vetr,etation. Type . . ·. •· · ,Per .D-ent Occurrence 
. ·".'"·>'".• .. 

. (Dominant Sp~~cies...,-Sub-,dominant) 

Poa eminens--Carex :rariflora, Galarna?"':"OSt:i.s 
--cresch'1mnsiodes · ·· 

E1ymus areng.r:i.us--Calama;.o:rostis c.escharrrosiodes, 
Carex rarlflora, Sallx ovall:fOlla 

Carex rariflora--Calama~rostis deschamnsiodes, 
Festvc:=t ~~,Jb!"a, S;-::l.lx ovallfolia, :fo~~bc.: 

Carex mackenziei--forbs 

C r. ,.. 1 . • • ( ' t 90 t) a ex ma-Kenzlel aoou per cen · 

Carex rariflora (about 90 per cent)· 

Tundra 

.!'!r. r:::.-.·;,--:-_i·:'-.~1· ·;jQ_ • r ..,·'h-..._,,.t-- 90.· D"'r ·..:.·en+'"' -· - . - --~ \'"'- ._, v... ~ .. '.t "' .. IJ . \i r 
·. . ' 

Eriophorum a1:.,r:ustifolium--Carex lyn:f;bya:ei, 
Carex aou2.t.'.l.J.s --- ::· ···~·.:,·· .·.·' 

Empetrum ni-0.;rum--Salix ovalifo1ia 

Disturbed~-forbs 

Total 

. ··.··.J 

39.61 

31.00 

16.60 

9.66 

1.19 

.0.72 

0.43 

0.37 

0.14 

0.14 

0,14 

100,00 
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t:l on on May 27. ·. 'I'he latest arriving species was the Emperor 
Goose. These birds arrived one week after White-fronted Geese. 
Although a few sll12:ll · floc:lcs·· of three to 10 birds were seen fl;'l
ing ·north ,J most Emperors apri ved as pairs. 

Pre-'nestin?" v.,raterfoitvl use was.· related to 'the ,abundance of+·•>·· 
shallow,· mel tw~ter .. ponds along the south edge and eastern third 

· of the Stndy Area. '.rhese were flooqed in 1969 and 1971; and 
Were used for resting, feeding, and copulating. 

The number of mortalities recorded in 1971 was greater than 
in 1970. The ir..crease in waterfowl prcdatfuon by jaegers, gu_l~s, 
and foxes may be due to a lack of voles as a buffer species; 

Use of the Study Area as a feeding grounds by Bristle~thighed 
CurJ.ews and, Wh i:nbrels continued in June and ,July, 1971. One 
adult Bristle-thighed Curlew was collected on ,Juno 26 for the 
Clarence Rhode N2:t ionc..l Wildlife Range ·Mu:::eurr.. 'l'he bi::.~d. was 
a female banded near Lisianski Island, Ha.wai on September 1, 1967. 

The fall micration of geese vvas not an abrupt departure. 
After broods reached flight stage and increased their fat re
serves, families moved f::outh. The usual southvrard movement 
of families of Srr:peror Geese and Cackling Geese across the Study 
Area was not observed this past fall. Departu~es were delayed 
as a result of the late spring and conEequent.1o.te nesting an:d 
molting. 

Resip::htinp.;s of Marked Cackling Geese 

At least three one~year-old Cacklin~ Geese were observed 
on the Study Area in .1971. One female \~as paired and nested. An 
attempt vvas ms.de to nest. trap her, b~t she ne serted her four 
eggs, tvto of -..vhi ch were fer.tile. This wa~> the n rst case of 
a· yearling Cackl 5.r.g Goose nestin.g. Only one other case of a 
yearling goose (Erantrr canadensis interior) nenting has been 
reported. in the \i.ter&.ture (!fall and f'';cr;iJ.vrcy ,_ 197~). An()th~r 
yearling which rr.a,y have been mated was seen on Juno 11 with tjree 
other Cacklers. The third yearling was a male seen on August 
28 feedine with five other Cackling Geese. Lack of additional 
.ob;::;ervations of ~fea:clings indicates they ~'.:lJ.C!·J::er off the Study 
Area at an undetermined location. 

-c··es·l·'ah-l·incc OJ:' 1"'l~>r1·ed·, ~d1Jlt·s ne...,·,... _I'.. l:. .. : l· ··-· .:·:·· "J. . .t .. c.·, !"..... a 4 ~ '"· • -;......~ 

cates n st,::-on:; i>::nr~ency to return to 
site year aftc~;-:- year. One adult hen 
-pond three. yearr.:'- in .succession. 

the site 0f ~anding indi
the·s~ne or nearby nest 
has nestert on the same 
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!~:; . found in -19'10, nest _r;Jte ._ r:elact ion . appr::arr::; to . be c.orr•£
·lntr:rJ with the R.vniJabil i ty of r:ui tably ~:;iz.ed, dry i.sland_s nr 
r'•'n·in~_:lJ]a~: h1 pond~~ with n0 oth(;:-· terrjt.ori.~J VP.ese np:n'by 
( 1vi·t.h in ho ya r-cl c~?). •r ime of ncr:;ting DTJ!)earr-; to lle depc-mden ~. 
on t.IH=! clryncr>::::: of' tho nen"L f~i ~;e. The first nest s t.n.rted by 
::t Cackl inc; Coo}~e in 1971 war; lorated on an 8.rti f:icial is] ::mel. 
'!'he toll nf the isl·mrl was 10 to lh inl~her; ahovc tl:e pond water 
uno :iC'c 1r)vcl, ano otNiO\.Jsly was not floodecl by mcJtw2.ter. 
ntJwr ne r; t:J :> L;Jrted early :in the ll(~st ing sects on '.'Jere often 
lo<:2.tcd an ·i:~l<:Jn<i:~ r;ix to lO inch~r3 at:ovP. the pcn:d wntf!r Je•'i~l. 

Dofen~e of a nesting territory was commonly only by the 
mcJl.e 0-" 2 paL:.··. •nv~ "l1a1e can be recocnJ.7,r::d from it::-> M8.tt~ r)y: 

1 \ 
.:. } 

2) 

<) 
_./ 

··•n '-' ·. "' . ·I· n ~."'] 1 '~ f' i·' . . '"'"' ] 1 . 1 ""c· :.1nr1 ... 1 ..... ~· • l ~. ·1· 0n,,e ..... · .. .: .... ,_, o ... o _.r:or '-·c.C '\ _ or ma .. ~ ,, ·-· .~ pa .J. o, 

thr: m::do wr1s usuaL'.y the-: 0r:ly birr'! to Y·ef?rond to 
thc.r--e ce:..lL3 c.~nd wo.s a1vmJ'S fir::-t to ansvlr-' 1:' a call 

l·' l. ·i r-1~1t J.y 1 ~: -~~ ::(:n~ :~ j 2. c , p?x-t 5 c u l.;~.r ly of t ~-: e 'c rE·} <: st <.no 
h~ad ~ropoitions. 

~h?se concl.u3ions are basect on observation~ of mnrtcd, 
tj.l.~··d.s. 

1-, ·~ ]. ;-;·. :--1 
.:.··1 .. ... ·-· _;. 

'1'1 h n ] -'l • f' - - ~ ·· · Jr "' 1 • r .-_, •J~ D i·"~- . ,... f . d · r· ·· r P <:: .._ • .c· .. rna .e u0~E:l1C.Lil,:. c·l a ..• a, 'A ,._. ,JJ0., .. 8C .lnc, 0 ... P. •. t,J.ll"'' 

will imnwdL:ttE:ly <:.ssu:ne ::m "en~ct" J>o::::ture (rl.eEcr:ibcd by :3lu·rton 
,len,,~,, 1:?60) wheri a C8.c~;J ~nr~ Goose: p8.ir cJ.oseJy aprroacbes or 
entors h j_ s t.c~rri tory. AP. tl:e intruding pai.r c onw s c losnr to the 
male, he assume:; a "hent-nc:'c};_r;rl." poctur0 ( P.lurton ..Tones, 1960) 
and w.ill run at the intruding mnlc in ~t "forw;:;.rd"(13Jurton .Tone~::, 
1960) or "extended low-coil" (!Gopman, 1960) po~_:tl.)re. 'T'his 
D{'.{'):'i)Ssivenr~~3S by the tr~rritorjal male ir-; usual1y sufficient 
to cha;;c orr· thf' intruding J)Edr. 

However, 0. 1110ro agprcss:ivc~ 1-'()havi.or, runnjn{~ ht the "ex
tC'nd··d Jow-coiJ" po::/ttion, tb(m :f'l;ving at tlw intrud:ine: tnEllf·, 
ha:; i 1cen o b::-;('rvc~d. Oft0n thE• fnn1alo will f'Jy w:i th :wr mate 
wh:ilc def(~nd:ing th·' :n:c:<J. Afte>r the s~~,n;rer::sivc encoun.t.r)r, 
tltfj malt: rcturnr: to the female.' ~:;nrl "grcet:o" (Klopnmn, l9G:l.) · 
her. 'T'he :3equonc(>. of a,'!rre:>::;ivc · po:~tures appn<n·~~ to be ox::Jctly 
the~ name a~~ dn~·~cri bed by iOopman ( 1CJ6El) :for. Canad~l GeP.r.;e. 

'Plw ac:;~;t"'\':>:; i 1n: pn:TLltrc~:; exhib-ited l'y :::1 Cack l c•r male tow:-~rd~: 
oU·t!::?r C~:tcLlc:c:;, h:YV\~ b(;}nn ~>l'?(?n wh]li' a 1:1~•lr! deff•nclcd h't:=-: t0rr·i~ 
tory ft~om <.in intrud:Lnt:; ;;pPctaeled ii:idor· Jla·ir on .Jnnt,• 7, and 
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Wh(~n :CJnot IF} I' m<d ('! c1 e frmd(~d his terrj. tory from thre-e J':q)(-:ror 
(i C C} ~3 r~ 0 Y) r ll 111 (~ 1. ~) • 

. Upon nrrivaJ on the :~tudy Aren., adult males .. dcfend .. only ..... · 
thflrnselvl?:> and their mat(~s. Once a nest sitP has been seledfbd, 
th} p<.:dr defend an area ar: laq:e a~~ ?100 ;;q. yd[3, '!'he :c:dze rif 
thr; territory may dccre:t~:e as incubntoi on p~·or:rr:~Fi~:>ef.>, After 
hatch5n~, only a small area (20 feRt in diameter?) around tte 
mate and hrood are defended. 

Elev0n cop11l :1tions by C8ck11ng Geese were observed in lS'?l. 
~he matinc behavior of Cackling Geese is quit0 similar to ttat 
dAscribcrl for Canada Geese (Klopman, 1962). However, the 
head-dippin~ behavior may be more vigorous as the male will 
subrnc:>rc;<:: the P.ntire head inste.ad of only the bill. 

. 01}sP~:-v8.tion:~ ~f the fP;eding ~>P.h::)vior ?i' ~~ack1ing Goo;.:;e 
:frtrr:J 1 1..'~;~ ·.:,1t='Y'e r:2.''.nly obt~un.ed. WJH}0. Vlt::'.t.crnnc from In:'{ CRffif'. 
nc,-~}l '='d'll+c• c""'C] VO''l1°' pql"d ]J'ttJe a+tn~1t!C)''' to f']uinc• ;"'""ec·i·~ .J-' · ;,,, C.l. ~ ..• v;:-_- ·~·~!.&. • t)' L.{ l..:;:. )(':.\ .. _·.. .. -- -· ..... ;.:. .L :. · 1\ ..... v __ ..... ·, ... .;.J.•"> ... :":>"' 

r:'hr; '-'l.cl1~]+s woul.(l ;:;l;3.ice in~'Vlcts from t.hP. bj 11 or h~ad ..... rc,c.j_n}"J, 
r:"''<'(, CO"''-~'~"""'d ~-..... .,rex ,~c, .. ~l'i'lc)>-,-, "'nri rc~r,....,. m~r·1'.c'r·z··L·,.:. <--l~on--+,! · ... l.•\ '··'. .i!•.·~.,,J~.- ,- •·'("·-·' -~ o. '- !J,l -~ ......••• 1..1, Cl. ......_ ..__·< ..... • . .._ ~..~ ..... J .J. •,· J. . .._.,~ . .; .• 

'"''l'l c~ r· "> ·1 '.' 1YY• 'J •··•:;>~f-,-.,- }i Q\•·'0'7';";:-- ·t h 8 "1 0 '] ,J 1'-. C ••in•) l(J ('"';::: ~ "".! ()'"' •:4] 1 \. '--.~,, I. ... t. ~ ... J .1·· \. ... .. •::t ••. ..l . ..: .> • ~ ., ,;.._... V ..._._ r '·· ~ c ...... L _. ·L..• \' ~ ~.... _,._~ ... c.-~ __ ., !I.• .•• .J...,} 

~ .. ;~:.:·=-<P-'·:·~ I~~~ .~~--,-.0.-~i ~tt~ .1(~8-~les OJJ.d e~~.t ·t11~ flov\1 eJ~s of ~!':-r:\'~~~-s.n--
·tl-1('-:·;:'\ J F! 8. -~·c ~: ~- r:' rrn'" 'r .h '-~ P:O s1 i.r: gs. '.~rer.e ~1 t~ \'0 r 8~ C'f1 -1: 81~ l. nF.r '; h J:-"J ·-
<:;•-j'[o·tlir:."n·.)"';-:-J,.;:;---:;p:--11:--f}· {;1JNjJ<:<t ?)~. -~; r'8D "">l">Q' ('> rroc-•1-'Jl"F"' W•'>Y'e- f'aE>r~·j-,· ·:--~.c._ •l • ....,.l· ......... .• J. ...... • .... 0 . t.J, ·~· t 1. .z i, C• .. .l tt. ;·J· ... ).- •. .!.('"_:_-.. 1. ··- ~ 't,... ~-····· .. '-:..• 

:c;2.dc hy f~·i rlG. The hen nibb1nd on a chrysanthemum flov,;r~r anc 
tiY" yntn:g 8.lso bcp.:an n:i bl)l:l.nc:. S('Vf!Y'C'J., minuter; later thi:> 
your:.::: bcu"n. :?J.ddinr; ~:::.n occar3·i onal .. chr:t~:1<-:!.ntr:enw.m fJ.cm~'r to. it:: 
diPt. 

A total of 200 Cac1\J. inv Goose :nests were fo1..l.nd on the Si.udv 
A rea in 19? 1. 'l'1w n.e sth·!c;. denr-:i ty was somewr1at 1 ower than in ·· 
previou~ years (Table 26). Spectacled Eider nesting density 
vn:.: m1.1ch lmvcr than ·in 19'?0, q'he slovmer:.:s of snrinn· snov1 ~!r:d 
1 CP melt-(~ ff r<·dtlccxl the number o:f a~r~:i l~l1lc. rwst ;;i t'cs- ;:ct the 
b(~,·~:inninc. of the nest in~..~ :c:nanon. ~)ome pairs may not havP 
fcnmd f.~1.dtn.blc nc:·;t sitN; and therefore did not n.es~.: . 

A\'Gr~!.;'''(' c.lutch ~.;:i.:-~.c' for :,ncubatnct nest:; wH.s norm·}::. for 
(>:t(~l\.J in:•; Cnc~L:c·, Ernpe!:·or Cc~e:-;i', and ::;r-~ctaclc~cl l~.irlr~cn, but w::H> 
lOW foJ~ .. Bl .. ;1c I' !\ .. 1-.'~c.lr·).·l.··. .·:.11·1d .\''I ]. ·t f' ) .t ~ ,.., A 1 t L - . . • 1.. ;e-. rc n J·'tt l,ee se. vc~ra{~c c u· .c 11 
rd:·.e at hatcld.n:~ f;howNl a. greater reduction than :in· prev.iou~o 
yc>ar:;. 'J'h0 ~~~:rc·atE~r losu o.f O{';f··;n ca.n he attri hutcd to more 
in t c>n [·:::(? J)Y'(~ d at 'i. on ])•./ PTt:"'l ··d. ·t·· .I ( • .. 1 'lt"D'f' r"' '·trlt'l (' l C\])('• ()' 1 ... ('u l] r• 

• • . ,) ~ · • (. ,1 - I • .. .,, t I , • t., .... , • 1., .t (.. J , t ·• , .~ ~ ·· '• I f . , 1,) • 
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2·,~t;.~~~C:sr of r1ests, a\rera;t~e cl1.~tch size, 
. s1..,ccess for geese and eiders in· 1969, 

total 
1970, 

er~gs 11atcr:ed, 
and 1971. 

and 

C.~ackling ~J-eese ~:~lac1\: Era.YJ.t Emperor 
1969 1 SJ?·:J 19'?1 :9:;:9 1970 1971 1969 1'?70 

'::: otc..l r~ests Started 225 226 200 JO J8 36 20 19 

.h.v~erage Incubated "'~ ~ h v..LU vC ..• 4.60 4.6h h. 51 J.93 4.29 3.37 4.90 4.53 

': otal Successful Nests 142 136 127 4 9 1 p _,) 18 13 
,_. ' -. t::;gs :ia.tcf1ed 6L~l.J.. 612 504 ~ 0 3B 49 88 58 ;. CrGa.l ..L: I 

.~~".,.e~age Clu~tch Hatched 4.53 4.50 3.97 4.50 4.22 2.72 4.88 4.46 

Fer ::::ent 3uccess 63.1 60.2 63.5 13.3 23.7 50.0 90.0 68.4 

~:'ihi te-fronted Geese Snectacled Eider 
1969 1970 1971 1969 1970 1971 

:otal I'{ests Started 25 2J 17 40 70 32 

.,.;\rerage Incubated Clutch '*. 6 LJ. 5.30 4.11 4.11 4.80 4.83 

?Gtal Successful I·~ests 20 21 14 21 40 
/ 16 

?otal Eggs ;-{atched 86 102 49 83 2J5 69 

A.--:,rerat;e Clutch Hatched l.J... 30 4.86 3.50 3-95 4.79 4.J1 

:?o.,... _.._ Cent Success 80.0 9LJ "2 ~ : . .) -. J 52.5 70.0 so.o 

~-:_J ~-----J :~-~'] ~--:J 

0 

~:;.e_ese 

··.1971 

20 

4.20 

20 

.EO 

4.00 I 
·'J' 

100.0 g\ 
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·:·ni'" :-·,wc•.J;;~;:ful. '!'·he uhort.eY· ner~tinrr, r;8rtson rfl::ty h2vr· cJ:i_~~r-ol1J.':Jrrccl 
! ,.,,, .. ···!·d l''' I' ·· 1-'''(J ., ''i"l"'O'-'{'' rJr>···-1 j '1'-'' rlr·iV(' 

I ' • .1 1 .' '1'.. • . .,. , J j .... • . .J '•··' I ' t I '· • .' o , ~ t .. J I \ I I •• I f •' '·. -. •' •If' 

'_I'Jn:'eC' Blaclr Frant nestFl wero :founcl in the- er.HJt(~rn thinl, 
of th•~ ~:~tudy An>:J.. 12rant have nc•ver ncf~ted tllcrr~ 1wforc, thur.~ 

the: nc~d::~ rnp1~c~1ent new plonr~ci:r· nest:in.g. 

As :in prcvicnJr: yearn, a much gt'eai..er percentage of C2.ck1 ing 
Goo~-;c l'ler;ts v.rcre on island~:;. rrhese nests suffr_:~red lefiS prGcntion 
thar1 those on tx;ninsulr.u:; or sho1:es Vlhere foxe!> have accesf::; ('f'ab1e 
14), Also, clutch sj~es for island nests avor8~ed 0.25 eggs 
largnr than for nests on other s1tes, Thus, the most produc·tive 
n'?::~tr; were J.oc2tod on islands. 

~)orlc Cack15.n[ Geese return to the sarr:e nest rd.te to nesi 
w·!r:h yr!OJ:, F'ro::: 11 'ablc 9, almost one-th:i.:rcl of tho 1971 C2ckJ in~!, 
{:-r) () ~~ c !'10 ;·· ·r. :.~ \,.\~(? r~c: l 0 c {--1. ted. I 11. or .n 8 flT' (i rle ~~ t s -~ t e r~re \·' i Oi.1S l:y' t: ~.: l_; d 
iJj ;_,_ r:~co;:~; ,~,.-. r:>:i;::(':t< Alc.:::o, 14 Cackling CooDC:' ne::;ts o::' 1071 
\" .. C•Y'~\ lo·.,-.-'-nr)' ·~ -. +'·.r. ""8ffi"' f"ackll• ncr f'O''"'t:.' r:•P~' 4- fo~rr· 1l"'~('G' l.•"" 1 C(.O 
•' _. .4. l..::J . { <,. .1., 1,, \...• . . :, .• • 1 ._. •--' C, I\,:; .., .t ( 4:. _ <:_;, ""' • ·..,.J •~' \_. 1 . ._. L} V _ . J. 1 .• 0..• • J l ._ .. ~ • 

<-nd :;-·c; <l~::t=!d j n l ~1 '(0, Unfortunate 1y, none of thP. her:::-; 0;1 the 111 
:n ; :_~ t ~-1 v.r~! l.·r~ co J o:c 1 f.:' 6-:"- b::J nd ~~-~ (1, ·t h u ;.:~ \'.1}1e t }f '3 ~~~ -t l1 e s D..t~1e in .:-J 5. '.tid t.tc_ J. ~J 
,_., =-.' :: i_,_-~; '.. t ',·n_'t' n ">. r)-''J <-:r:- c·, l--;t 1· V"-' ve- ~-1 '~'-' ~ c: unl(y·, o·,·n 

- • ......., •. _ ·- ·- I .. • •. I ·-· • ·• ..__... 
1

) .... ._ •.:J - .._,. •.. • \ 1 • 

':,he J'·n;~:t o~ ~~n·tch:ir:r~ for- Cnck~Lit){.-~; ::;ooc~c' ·Pf.~~::> v.rr:tc t.11{l.y () 
o.::td '/ ('11 ::-dJ]G 1:1) o·,~ 9 to 12 dayE:> later than i.n 1969 and 197c·. 
/~};! 1 0~~-!· f:.O pG]~ C'"~ni:: of t!1.e ege;s hatch0d in 3. fivp d2y period :1n. 
1.'}',7 1 co::;·2r··d \':ith an o:~;-?J~t. d;;;y porio,-1 in lwt>-, 1n()r_1 ~u;d 1_<)7C. 
0;~ 1 ~ twll 1 97 :i. P8 ::;t ;:; hatched late~ r Sl..l.~:[C' r-·t in:~'; that +1-<t~:~· mc:.y h;~ VC' 

]1,-,r.'n ro!-l•''f~t:inc ntteropt;.::. 

'[ 11'10 rwst:inc r:ycJe from tirrw: of ;1e~:;t co:nstr·uctinn to hatch:·nr: 
of P~~n svera~cd 31 days for Cackling GcPse. ~his includes 2n -
~.:.';cr·ar;e incul:•ati on p~riod of 26 dn.ys. 'l'he first t'fJ'. l:l.icl in • n71 
wa~~ on ,Junr·· 3; the Jnst ner~t to hr-li:ch was on -TuJy 1.8. '1're 
1,-,.Y')f.ri·)\ of' --!·]1(:' 1Q7 1 np<~tir1rr l'•"'rl•(,d f()r f'<>c\r]]•)"{T r>or.c:(·' \'Hl<::< Jr6) rl:;-r'\CC:' .. \,-;_,·c.·). ..l., ' •••..•• ~ .J. . ..... ~- L'.l ~ ... ~.-:;:... ... .. . \.,c. ... \~ . .. -1::· lrt-.\==~-· ..... , .. 1> i' vr1c.-: '":>• 

'l'he nr'f:t:·Ing period la:::>ted 62 days in l9Gq and 63 du.ys :in 1070. 

~:)tudv PJ ot~~ 
---~ ---

'!1 lt'.' t.hr\'C' ~~t'udy plots provid·"'d ~-,se:Pu] 5 nfor·mat:i on en thP 
~~~r·cct of }JWJ'rtn rl)_~·d.ur·lnncr) on n-:-•r:t5tw r:enr:-~c·. /\11 thrne ploLf; 
V:\~Y'i' not v:i.:~-"ttcd untLl c111tchc~:; v1erc coinpl(d:e. J'1ot ono, who~~e 
bnurul~!ry i~~ 1'/5 y:u·d~:> fron my camp (F~~:;urc J), had tht" Jowe~~t 
dr:n:;iLy of n<~ntin1·.: Cncklin{'; C:eE:~~E~. Plot thrr"n, tv.ro rnilcr> .frorn 
C'!!ffif', lnd tlv' h:i:_:.ll•;::t don:;ity. A f:imila:r r;iLuHti.on wrtr> recorded 
-j 11 1 'l'/C. 

l'l<~L one:, v-tiJiCII wa:'. thr~ 1<'~-;~:t frr~c}unntl.v v![~itc:d pJ.ot ('J'·tbln 
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1t.:') ]- .1 ·tf J .·-,,:··t- .. ,,..,,:.l.·cr~ oi' """ '·'"""r1'l no'~~c o·j·' trn +]-y·ne ·'·-' I l:l.u .. tC . 0\l!.:._, ·' r·nr. <,·,J1.\.,lr,C ..•• veer: ...... >_"' ,., .. l,.C) . . ,,\ .• l• l.. ·' ~ 

pJ.o+.n. 'J'he rnver:-~o wn•1ld lw Pxpr~c·f:!~d if h:nn;-m di r;tnrl·:._y·,cc:· v·.ra~} 
. . . t. 1 t. . I-. d 1 a fnctor 1nd1.W . .1ng p:ceda·;J_on. \~y D.c ~1v1·~:Jef> aroun camp, <m(J 

chccld.n.r~ nor:tr; ar(~U::J.d nlot on.·:. ::J.nd nearby pJ ot. two, m<J.y hav,(:o ..... 
di:::;turb~d 'nr_}f1t:i.rw; c~(~!:,(;. llowover, C~l..8US1.l o'hr-:r.;rvat ions' of geAf.;(~ 
:l.n plot onr~ did. not reveal an;y hr:ms leaving thdr nest;: v..rhile 
l wor'i cd outfd.dc-: th-:; plot. 

Plot three, whiJh was visited at a mnderate intens5ty, 
ex hi bi1.8d an abnonn~tlJ.y hj {:~h nesting sue c c sc for Cac kl :ing Geese. 
'.L'he increaned SlJ.CC(>:::;s could te thn ~-~er;u1t of h;:v,r:ir.r~ no C;J<:ucmr-: 
null nest (and ~0:1::-· 3CJ1l.ent egg predation) A. long the south C:'dgc 
of t1w jJlot in 1971. A pair of Glancnus r:u.ll::; hart nestecJ thf~':'e 
both :·ln 1 c;(,9 ~md ::.9?0. '1'~1e pa:h· nf G•J.lls 8})pr-crrn+l~y de~:troypc1 
rc1~:..ny 0f the ~nact E!"an~ nestE: fou:r1o in the laq}~ lake jn th,::; 
(~xtrer;:.- sottt}nver:;t, :~tt~rl;t /'-1:--ect,. T11 197!., 1Joth Plrl.c}:- ~~·r:J.rit rr::d 
Cr:lcklh:• ;~c~ror:: 1'1:'~] .l hi dl').r thm norm~:tJ. nesting svcr.ess vd th 
1'.:\''C'):" o-~" th<~;.r ns·~··ts in -~he S)LJtlw~cst r1r:.d.n~! destro;:·0.<..L 

It is into~csti1G to note that plot two, the moct frequently 
vir~:i.t<..'ct riot, had 'J h:i.g1v;::· nestjnG s·pcce~·s tl·:::tn r1i~1 all the ,-:~3.C1(-
lir!r.': ·-'~cesq o:n· lhc e:--rtit'n ;~-tl~c1:y /i.l""len.. 1.Phj ~~ \'.7(1~-~ !l.~:Jt. t1IP cc;:-;0. ~.n 
:J.C)?CJ v•t1en ·t1:c: l::o:;·t.: •d.::;:it-:;o plot (onr"!) h?.d a ~mcce~,f~ ?.6 pe-~ cr:~:nt 
bc~:tow t'~-~<:~.t :Cor th·:' ~:ntire :~tudy Arer .• i 1.lf:;o, .pJ.ot .tv:0 har..~ h8d 
no r:.(~::;·U.nt~ Clc:ntC(Y,•:~ G1llls durinc tho 1970 .and :971 fie.1d 3'22f'On:=~. 

T c0ncJndP. that hurn::.m ncti.vi ties witl~:i.n C.!ne-~:h1 rd m:U e of 
reeH~ selecting nt:;st s.it(~~::: does reduce goo:::;r:: n.r.sth:c don:::dt;v. 
'])~ €:i't"lj-.-.1-rr-ncr..'l A-r l"'e 0 tl• nr.~ i:··p ·:-.r .. '(' V1h 0 l .... 0 0 1~"'1C ..,, .. c·t r•.,J lC'":"' , .. ,Y'r.. n}co ..... , ·:· J ,,,-:1_. -<0 ''·. ! ... ) - l,J .,,.t-,.,,., '· ·~-- ,_ ~·- (.<<.,.._.u •. ,,·, ,,l.. ___ ... -. no.'- •:>.. ,_, 

nest 111~;, may :mcroasc~ eg-c:: losses, 

Artificial Nestin~ Islands 
~_;:_:..:..;.....____ "'"' 

~l,he three ::n·t.l f1 c ial islands constructed i.n 1970 were de~~ i vned 
to·r:irnuJate th~ typical isl::md W3P.d by nesting C:::Jr~kJing Gee~:o.
Vop;ctati.on placed a:.:; sod •)n the island1: \V<:!s r:nffi.c:i.ent for nf.':=;t
in,·o: 1.n .!une, 19'?1. HowGV•~c, two of the isl:::Jndr; were' t:iltGd n.nd 
had p~ccr:~s of sod w·:1.~>hed r1.way. 'Phe thircl :isl;-mcl, wllich war: al[~O 
tjltl'(l V'''l'' pc'("(~ l··\1 'l r···"C'·'·l!l.'1''" C'oo···r. ''"·' ,.~ ·nro•:•·t· <C'!Ltr·. '!'hr. 1''('1'1 'Vc''F .. - ._. -~ ' • ( "-' , • ' .- l . \.; (. '-.1 '-'· .,.. • .•. J ~ ·' l . h .. • ···' Cl. • •' l •• . ·._~ •) •• 1 1 . • .__. f1 . ~_; l . \' -\ 

ll0~:t-L 1':1PT)ed and color· b;.J.nclr'cl, Jlop<>ful1,y, ~-~h,., will r1:tur!1 in 
1 C)'?? to nc:c;!. on tlw r;:llflf) t..n1 :tnd. 

'[Ill(~ two dat~l~L';L'cl ~i r;J:::tn··1:·: wcr·e t·opa:i.rl~d .i.n /\u<m1t, 1971. All 
thr<"-'C i!·J:.: .. nd :; llad cood gr·JWthr~: of ve:::(:~tat ion ::::u ita blG for no ~:;t. ing 
in :t·.n::. 

Ow' Jww :tr-t.if·ici:,l-'i!n.nncl wn!; tnli.l.t ·in 1_9?1. TlliG war; locatNl 
L\'1•>-~·.Jt:i.r·d:; mi.lc' no:cl;hc::J::t o.r camp ()n ::Ct. pond \··.r:it.h no natural 
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'l'h<~ u;.e of an a·"·ti :f'ir::i.a1 i~:hntd :i.nd:i.catc~::--; th:d: CacklinL~ CooFV! 
'"'.I. • ' ,.. ~ • : h .•· ·t '· ·t· ' ~ ' -~. ' n ~"'. t '' ..-'! ' ' .. ~ ,, .... ··- i 1 (,>' c~ ('• '( r.~ 1. ·j- ]. "' ·-~ ( '"'·t l n <> '•. t nc.·,l,1.tl;:, !ld' J ..... i. C-tll u0. ,_,).,_,'l, .eu .lnd. llLulo ... l [· J. l. .. ···-'·''··'· n - C<o'!·~---·· 

ir't ]nv• C1'J'1'l·ity h·:J.bit'-lt.) 0.'1''1 be inerp;1~;r>d · . • • . - • .I L. ( . M - -· • • .( - -- I l.. . .. (.. ' . ·- -- , .. - -~ .• 

Hroods 

Dut~ coJlr.eted ~n hroods have been limjtert to hroo1 s~ze 
count~3. Hov1cvr:::rr o:l. ,Tu.ly 19, a clear day with goocl visibility, 
:r cl ~Lrnb~~d thn ::::}): o·y::r:)rv~:·tj on towers to Cf:'1rf-n<~> t.hc ~:;ttdy Area. 
It W<'S rl.·!:ff:icult to dete;:--mino v.'hether all pairr-: seen h8.d 1-Jrood~~. 
Und.onhtocUy f;onw 1:-r )Od ;~ along ·th0 southea.st :~tudy /\rea were 
m'Lr~sc~d. 1'he cour:~t ·v.s~3 rn2d<2 so th.ctt no brooctf: cm;J.d be co1mtcd 
tvdce, Tn 'i''nbJr; ?.? r:Ts thC! rnsult~-' nf t:1e ce:1 ~:>us, Tf the 
tlrooc!r; co;r;tt<::JC1 r~:···-~ comp~;::·c:d vd tn ti'iP. nnrn1."er of succe~.:::;.;f\;1_ ncstr; 
r:.ts .\~~.'VtJl··~ :.J1. ~,~·.l_·.~_r.: 1 

. .? ~ t~1"1.er·(: j ::.; r~ mo\rc~·::e1'1i .. ~ o~r Ca0;~.J i1~; ~E~cs(~, 
1Uack T'railt, :1.nd 1'-!111 te-frr;nt-::d Gees.-: c>:.':'f the Stt1d;y Arr:-;'3,, t~pp<:1.r-
entl~ the~n ~-~ s ~o~e~cnt cf E~pero~ Grose hroods on to the Study 
/.~:r···-~ A' ~1· 1' 1 l. ·.., r·· ~-:v•pp····-p+ I•C''·C• C\V.; ··11'"1'·1t '"''J'Y'! '1''" t.hP 1 O'lf'\ hroor~ ·L ~o._;r.::l·'f C.: . , ... _:.\.l 1 .. J, .• :It;_!~· <It~~~: -: ... ~.I>.-.,,; '--'.l-...:. l.: C J • ...,. >• i \) 1:, .J 

S(' fJ. S()]"l e 

Average trnod Rize from class Ia to rla~~ F 5ndlcates a 
lo.~s of '>. f, ~rr),··:n~·:-;: p-~r C:.:-cld.ing Gooseo: brood and a loss of 1.1 
YO'Jnn; for t·:~npern:;' r; lOSe l:;rood:~. Loo:d nc 8t the :-:tvr:raf3 brood 
si:.~r:~.: shown in ~'~Jbl·:: l 1), "L.l:er·:: :i..:::; a r1ha·:·'p drop in d. 7:e of 
C:!(;lclcr broods :in t··1e cl!l.f:~f::: Jl; to TJ rr::riod, Go:..>J.:in{~1~> in thi ;:; 
pe~lod are 10 to ?0 days old. At this ace they are still 
sw~r.-:-;pti ble --t~o prod at~ on by Clatlc 0~1~; Gl.lll s. Hov-:l~vcr, Empc:ror 
brood s:iz.e:1 drop :i.n tl1c cla:::;s JTI croup (age about 50 :iays). 
Empr;oror yovnc 0f thi f-> age ar(; normally Fafe from Glmw 01JS Gulls. 
'Phur:, the ] N~f' of 1')rrper0r yot1nc can not be entirely attri b1Jt.ed 
to avian prer.h"..t ·jon. P0.rhaps the larger Emneror 'broods movcri 
off thC:! Study /:_re~'l r:he to a chant~~c in food habits. I\ t this 
t:1mn crow1wrr:ip~:; anc'l. clondborries Uinhus chD.1J::•.e:;morns) "t-Jere 
r:i.p0.ning. !\:!0:-;t of i:'~-1880 l~crrir;s were-- found. j\J.s{; r_:;outh o.(' C8.mp 

and to the(?['.:::·. of thn ;:~tur1y /\r0.o.. on t\.mdra. :.:;i..ncr.; th:~ lnr~:er 
Fnlp·.'ror brood;; wc:>rt> ~fH'n n.lonr: the per1 phery of the ~:tudy A.ren, 
tlw::>~ birdD m::.:v havf· ]eft, to fer:d on l.:PtT·loc:, hefc;rr' other broodG. 

N P ~:t 'l'r;1 DP i.n co: 

Ne:3t tr:1pp:i nro· 0 f'fort::; WlH'P. devoted to cn.tchil'l(': Cncklinr:, 
Cl~t-':~0 whor:c:: n,•f:L;·: \Vt·n.~ n~~:~_r,·by crunp or tho obscrv:.::d:ion -LovvCH'fJ, 
Foltl' bow-nnt t:r·D.p~~ >vi l.)l cxtr'n. Jon1': trip CO PelS were nr;e·1. OnJ .v 
1) hQnU Wt)'r'c c:1ptuJ'cd. J\~nn~ WOlJ]d have b0en cau{~ht, b·.rt at 
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l··:I~~t one FarrJ.:o<:it:ic .Jac1;·(~r \VaL: ch~!itroyinrr. c··'·{~::·: in ne~3i.:; w:it;h 
tr:!rr;. ~~3.xtc~0m ne:>t::; we·_, ... ,-, dcr:;tro,yed a:-: :-·t rc?r>uJ'\. nf n0~~t h"~l!·l-

_plr1 ~~::. 
··· .. ~··· 

A rrr·n~toy· ·r·l'J1~1'~~ (2£l1) and~ urea~~r pPr•n(•n·•·~l[= (~1 q) of' •• :.J., ... a t:.. 1.. d)\.,;_ _,(,)_ . r...,l. t·~· .,(;lot;:;, .·"·' \• ~ \..'.·~ .. ·:'-' . .. ) • (~.. . 

Cackler cosJi.n~s we~e web-tagged during 1971 comp8red with 1970 
:·'tnd 1909, 1-Iatchinv daten for ef!p;r; were calculate>d 1.1:::;ing the 
nr~·,· flotation techni.q1w (Vlesterkov, 19')0) of e~;t-i.m:-1tinq: i.ncu
'hat:i.on ~.;ta~~(~. /\r'l m1.ny nests as po~;sib1e were visit:Gd on the 
cl~t.c; th<:-' r.:·crs v1err: ;rr:d :.c~tnc] tc, hatch. 

'T;·w brndinr; dri·.rc:: on the ~3tuciy Area y.icldr::d 8. C''tcll of 
-'/) ~:: :"'J; ):, !_ :!. !"'! (~ I";;:;(':· E: (' 0 f '.'!hi c h e ir;h t Vlere V/8 b- ·1: HL{':Cd. ~' O!l.! i[~. m'.!!(• 

cJ:r:i,-,,;:; cc•rF~Uc:t·~d off the :.:tuci~v Area y~eldcd. a C8.'tch of 60 rnorc~ 
(>H·'-:lr-):;.:. '?!·:e Y·r::d\1-::rJd c:n.tcJ·1 CDn be nttr:lbui:c:>d to 1~:;-::;k of rr,c:,_~:D·)\'--
r~r·, ·r:e~·:c~:r· clJ~·t·vc r~, ::1.:·1d r: i '.rr=: o~f the d~i v-~~ EL~t·::~c.t b:;·_:r:,r· too lr:ir~~;r··: 
for· c~ ~~1 .. C };: 1 ~·~ f} {~ r: (:l P, ~-., (! • -~:~}'0 od ~-: c ... _;rl ::~ :_:. ]_ (~i or·l 1~e c~ . .r· i '\i :~l~ [f10J'0· ·t l"t a("~ 0·r1 (.}

h::::.·J f r;lilu. ~:·Jie ::'!:~c ·;:Jj:n~~ Gt:<'~:e wi.LL utop <;.nO. llidc in tall F''< ''~~ 
o ~#-. :: .. 1 1 G J. 0 ~J :; ;l; ~) , ·t .:·1r· n c ;::;c. ~l p ·.:· ·:J~ ·t\-'l(' 0r' t1-lc d r~ i "' c r· fJ. 'Tl:J: ~-:- o 1 tl t :~. ,.>r~~ 
tu 'L'!'i0 ·)rc~·bJcr;-~ \J.f J.J\\' ·ct·.~_t.c~--lc~.:.;._ ;JecrrJ.~-; ·to 1)t~·- 8. r·ed.u.ct.ior1 cf tl:C' 
:-::r·e:.:~ dr"\_!L,l(:.n, u:nrl co~""l(1uc·til1r.;~ L~oce d.r·i,res, 

~~21ld .. i:J?: ~~·ct\.t! .. rl!3 J~:co~-1 !~.C'\lCrJ (~Fie;-~] }.ll.f.: :_~Ct.-:~:;(~ ir1d:_~"':-,_·t-~: t.l::,.-r 
C::''.c: id.er:; :f.'roL: rn;y StJd~' !n:·r;::~ 1n:i.c:cate to. rH:.:.··thccnt.rcJ. C:'l·1 ifor-r:L' 
by I'~ 'JVG!111.<c~:.t·. 'rl:.ey ,;ro.dual 1.;v r:1ove furthe.r· :::outh :i.n J.ntc !'lover,· ..• 
lwc ::u:d Sn DP.Ct'mbc-r. Ap;,s:•:cnt1;.r, w:~JcU:ife rnfur:,es :-n'(} ext-:r,-
-:,-j v---1 \1 lt'· .. ~,-1 1'"' ~,,]' n·l~ Jy~-·l]'~ r:· r 4 ~r-. 1 ··1·i n ,. ..... (.,.(:'\c ,--4~:~ rl'']·Je P"'i· ·i rr·'"'-t-r-....:1 ' ,' ·::_,_c', · '-' ,,_; --'j' ',\., 

0

.V.-.-. 'L l>u.• .. t\ ___ .. ''-'·· ,I,,,.,:~,,:,, . .. -•-~ " .. .!.:~l<~-U. 

\\':I_n·f·.er:'.::c popu1 ~:;_t:t o:1 of Cackl.nr~; num1)ers close t.o ~WO, 000 
( JX· l.~ l3. c omm. , E, ,J, ·) 'N e i 1 J.) , 

Canti V(~ Birds ---·- ----

Capt i vn ;~ec) rie h-~ J d at Old Chevak Wt)rc m:e ful for c or:r·eJ:1't i.n;'; 
:~ o~ ar; ci rc r:t th P :r·· d ov(: 1 OLllfJc~ nt. Dn snit c the:-\ r a1Hio:..:;t un 1 j mi !~,:::d 
<Lie L of do{-; food, t._tt:y·· r·enchPd f'lt'~rrt r~tar~e one• wcr:::l~. bc·hind 
U!1i)Cnned wile! 'birds of thP :~:_trr:c <:J..CE-~, T.nclc of c~xerc i ::c· mn.y 
explain the; c1el<Jy. '.l'hc:i:t:· crowth d·id PJIP('Dr to 'be~ nor-:nal. i\lOI 
{:,<: 0 :-: e r~tpi d 1.v L'·:.d. rH'd weigh t. until l!H~ i.l" · J.>r i. m~3 ric:;: ll'r·o l\ c t hr.· ou r:h 
Uw :>he nth:-:~. Once the flir:ht fe:tUi<:·'rs were: :fully deve1opH1, 
the bi rcL~ ar~1. i..n r·::lh-l<;d we 1 e;h t;, 

Younr·;, n:rqwnned, Cackl.irw; .Gen:.:e .r1~achnd f1.1 t~lli; r~tc::'.r~c in lJO 
to li() (h,y:-:. Ann!·.hn":-. ~dx t.o l? dayr; \'IC~r·(: r"nq1JJr'':d fin· 1'/~t"'!.:l' to 
{'~-lll1 fat :CO!)(!l"V(·~~ ~:.nd fli{':ht. ()/:per··ionc.:o !_:.(•fore rrri 1·':r·;Jt·ill{~ ~-~c>t;!h, 
'l'hu:.~, i..h\! tol:u.1 rni.ni.murn tini\~ younr:: ;~:pc,nt on the: :.;twJy 1\l'O<l W~!:; 
IH; days. 
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I•'ood l!:Jhits 

Fr:0cl·inc: ohr;(~:r·v~J.t:i.ons ancl ~1tudies of crop nnd_ :~i zzrord cont~en.t::-; 
of r:nr:l-:linc: nc~e:-w r~uc.f'/!St tha·t iJ.d11]tf::: (hofbrP timr: of n8v~ _ .... 
\ rpn·,--· l·-1-l ·i (>'1 :·'1~0\''·[··Jl) ·for] <Wl '~"'eriq •:.nd rno"l <: of 0 ~H'f'l' Y"~r·i fl or·' 

••. (__·, _. .1 r_.~ • •. J ,'.; . . •. 1 • \-·; .• • • ~ .• ,_; ,. .J. .... (.::... . . .. ..- J "'"" • ~ ~:::;,..-__ ..:::;. ;::..:.._:_-_ •• _.:,:~ • 

Cit •:· r ~ ;:_ rri:J (~ h:,;n 7. :i e i. ; Po a end n c~:-1 ·.: , and yn~o l>;n_l) l y r~ ome F'l y nw f; ::rr•c-'m,.:-·::-,3_r....;;i;;.... 1...,.J ~---. ---.. - --- -- . - . \. --- -.-::--. 
W!F~n ;:~:":01 ~'3110r)·]:;-; of Cn.::.·r:x srn··. and Poe:. :::;nunc•rt:: 1NCrn Cl.V(J.J la'b]J!' 
thp~:.:; were heavily grazed-:- Both yo1mg an(fa'd:uTtn CTLlZ(~d green 
~Jerln;~: r:;hoots nnti.'l seed head::; were~ formed; thm) tht~se l1ecam(; 
thn ·rr(~i]om:i nant fo.Jd, Once crowh:~rri..c~> ripPrH-'d, thi)rc: \'Ja;:: a 
~.:::l1ift :;.:n dit?.t. Birds grazed sedg013 and ate berricr3 1Jntjl they 
dr::q_::-n~t~'\]. 0n t},c'i.r couthw.~:1..nl m:lgr:1.t:i on. 

1\']rn·e st't.~cly of the food hahits of gos1inrr,s dtJri.ng tl:eir. 
f:i•--;,'_. t('n d;:,ys : r:; necc:s;""~.rv to df,·l:.e:crnhle if insect;~ are tal{er>., 
Fr'<'-i:• ·t:l?o i:rn~~:·ct stir:k:/-.b~)a:i:-d dR.t3. 0f. 1071 ( Fi t_··urc ~~), cran>=:-
i .. 'l j C: ::.3 , l:;(.~ :~n ·L~ ·.1. -~ () f~:: t ::;jJ cl 111:\ d.:·.~·r: 8 V..?C .:"'e n Sl't C ornr'l OJ1 rllJ .r .. ll if; rn 0 ~:~ t 0 f t 1. (! 

~.n d::1y rc'"·.i.oc~ fol .. l_o':..'in~"' thE: DeaL o·f h8tch.:i.:·:c on .Jnly 6 r-~11d ?. 

Ynnn::, cnrt:iye -.''~0~-~l.i.nrr;, ~)?..r 4.~cvLJr}y -~'- ;-:::_nck T:\r~!-·t. wouJr1 
::.- ..... ! a .. dl. l ~ r "i::a -~,~;} \f J.:.' :i 11 .. ~ ·11 0 sq \) i t0 ~-- V·l·}-t :j c 11 v.~e re :~ ·t·:-t-. t'':1 c t.A d ·to .~lii:{ 
J:.:nf1~l.n ~~~;·itP?··1·:· ,,. tl1r.:~r ncn :Jt Old C'llev8_1-~. r:o:'.Jcction of verv 
"0' ', .. , <'" \' 1 ·i 1 ,, :~ {) ~-:; 1 -~ , .. , !'"~ . __ ,,'-·, 11 1··" ll "-' (' (• <~ c: ·~ ,~v +· (' ·~ ]1 "''·'"' :t' th ,, (1 u,.., r: ·t: i ';., .,~ 
1

_: • LtJ•:.:. '·-· ··-'· .·.:-' • ..... _._l.; _ _;-'" ·•·L- ·-- ..... -~--· _.,, 1. ·, • .. •.t.
1

; \.' .J L .... • ol-..~. . .. 1..~ ··.:;_ t., . ....... J ~ 

of how much ~.rJsects are a p~rt of their dio·ts. 

r_i 1 }lf~r·.~ 8._p_p~~~:lJ..··cd ~~0 t;u li·tt.Jc-.: (~()r(lr'p'f:·i_i.~l.(J·n. f01~· r-:r';!Zl.r:~c:~ 8.Y'C'::'~ ... 
('(~t:1·:·l·~t1_;..,- ('('>Oc:"~•c' +'.-..lj·n~ 1 i nr:-.. C"Y'•"i"'{'O~ <:;;.('~1'.-n~~ "111 
,..,,,., .... j ..... I \..> •. ) · . "-'\· ..!..l.-i.. •• ···~ \..• } ,· c ... LJ.. ... • . , • ~ ;"-~ .,_, 

l ;.1 r·, )(' (~ /~}!Rn f) t:; i3 0 J~ i.~ h 0 S C~ d f~e \lt: c·e ·t 8 t. i 011 ·t:;/pt: f-. , e r)pe C _i __ fll ].J' (_~ ~'lt_~~.:.?~ 
r~n.r:i_f .. l o:r::-t" l~r:-q;;eror' G·ct~se !."':J: .. e:.fnr·J:--ed to {:I·az(-?. shor't. ~";Pd_f~PE ~11n·i"1r; 
':,hc-: c:dvcs of nonds. FPwc:?r ~-~oed hP~1~ls ·were tC",/"cn lry i·~:r-;rcrrP":;. 
;;orne; \.!CJnfl} ct"· Tncl,Y havn OCC':i".'r"Cd wh;m r•oth speed OS ~nd T:l::::J~]\ 
r•.,-·ant c:y·a~··::d ·thr.;; V(.lr'Y ;.::hort sedrc::; in the ff;W tida1 I-'01'1dr~ Wh0'''(• 

''C'(t:'"C~r' were grow:i.Ti~> Blacl<: '~:r·0r!t gr:nGral1y fed on sed("CG <JJ onr~ 
+.he l~ash•Jrtuk l~:i.vr.::r bank. F'ood hal)jts of White-frontcr1 r~ee~~c 
\vcre not studj eo. !Jowcver, thi.~: ::pecic:~s wa:; r:mrmonl y scr-;n 1n 
the t:::lll(}r e:ras s spc c i e r;-- T"oa _Qnd.r~~nr-::. anrl J:Ll,;yrrn.! ~~ .Q2::.~m ;~r i u~. 

'l'hc uticky bo~1Td tcchn:i.m.w t•r·ovrd oui·v~ 1:i:·;c:fnl for· dc,f:c:L··
min:in;·: 'Lhc r0..lc1tivc };\blH!rl''l'•(~,:; of' J'Jyin/; in:;r.·ctr;. !'ln~;qu·i.Lo~·~. 
rPi1 1 {';;~f;, :'l.nd bl:Jcl<.fl.ins wcTu common durinc: tho lc:u·i.: of <!uno ;md 
i.:n C:!at·ly .fnly, wlt~'Yl 'the Wtlt'i1Je:d; ::nnnnH"l' tPrnperatur:r:~3 were: r0cordr:d, 
'l'ltr~ in:wct!:; catu, .. :ori:1.c~d :'!.:--: ''Pthur Diptc~r::m:;" :inclwl('d how~(~fli.():~. 
'!'h•~y ~ql}'c::)f'f~d tn be~ O\''(~c:rlrnpl('d a:: few .wc:rr> P.l:!Pn PXCf~r't •')n :-:Licll,','-
hrYl'-··J" liJ·I-,1-·,..,, ... ·i·•tJ''''·t·····l \I l'lt'>'--'f'l''l-·1 ·i·r-J'' ,,;.-'Y'(' -,l-·1 P .,.,., C:•)··'·r·i ,..,.!'!-(·' t·h·:-.r,._ .• 1.\. •..••• ··': •\. ·'·· .t ... .__)'f I ···,'·· .1.1.1 \'\;• .... ,. (.ll.), -· V·J -~,I,_···'·'-· .11~\ .I 

r~<~lv·.~;~ f'ront :d.'icVy-Lo::u·d:·. !·;::L.irnul ions oJ' \'.hci.r d:c1.!;;, :·:hu.rtd:tncn 
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·irtd .. tc;Jtc~d t.lt::-1: rno:_:·t: \'/ere :·~r-~rm dur.lnr: early and 1<-tt(~ ,July, 
::rncl c•ar1y /1.1.l(;n~:t. ; 'hey wr3re mor;t bothc!rnor,,c (to l1U!fl3.WJ) on 

. ·,_, .. 

L·ll J .. ,, .. 1 ,< ,.-j···,! ,, \1'· 1 1 •. ,_ )'! 1 .'1 _,_- J () \•.r .•1 YlC' Al10'[· )! p ·~ Dl''01) 'l0.l"J "'1. •! 1·1. c • ..J .. ]' c lr y· -bel ~'rd c:• J .. 1 1, . •.J 1,. C.~~ o I \( _ .~ • ,. • J...., .,r • _. '/• , • .~ • • ~ . .,.. l, 1 , , , • .,• IJ Y'f., J. \_I l1 . - ~ . .\.... . I.) 

wo..:; tha-t crn.wl:i.n<~ inf;cct:::; and spirlf:?Y.'~> \Vere not f><J.mpled. Cra~lp
fli c~; wc;r·e more 8tn.md:-:rnt than f~ur.;p:estAd by the _f~ticky--bo;Jrfl 
c:1 !.:r: h. Pcrh:-rp:· r:r.!vr:ral plot~~ could ·lw watched. f'o:r: timed peri.od s 
to dc~te:erninc: :J.bt:nr1:'1ncr: o:f craw.ling i.nsncts dtrr·:i n:: the 19'72 
f':i.e1d c:cason. 

Abund:-'l.nco o:f "l'arr.,.;:8.J.G ------ ------

'The ~::;'F'lrnt:::r of :1071 v·n~Y th8 Jov! in the :nic-roUn(-\ popuJation 
cycle ar:cl the h:it:h 5n tl:e 'T.'trnd.ra Hc:u·.~e pop1..1lation. Probab.ly due 
to <l ln.ck of L~icro"h ~-, oeconomus, Arctic Foxes were not comnor1. 
Po Pc:-d Fo::-:e;-: ;::!~~r~-sr:;~n--ori-trie- ;:~-hJ.dy Aren, One w~-3.;; SC'\'n tvto 
':·:·i_}p~.; to t>·;c .: , .. ),··t::, in <J·Jly. 

Pr~~qrv Terrestrial 
.,;.~':,.~ rroduct)on 

'The J:rnr•1t·=; f::'l1"' _ll·'-.re ,,.erct?.tion J:rxluct.3on .ir~ !-!'}L'lY'8 1Cl 
r-:hN-r an i.n.i. Li::::.l pe:r-·i.oci of r<3.pid t.:r.rr)'.'!th, :Pol.J.ov:ed by c.-:.. dncJ i.n0, 
rnl. i.nC'rC'2S0' ~~.nd ~-_:n:Jll;,r 8. declir:e in crowth. CJJ-~<'..':'l.Y' the:;_',~· 
VJ(lf~ n. ~"")r·c~bJ.en1 in. ·t11.c~ f~[~J.rrlJ1l.irli~~ clec:!ic:r:-·-1i0·1:. r::ncl·~r~:~ 0,1 ~~q,. r~.-'! 
I"'l.o-t.~J v::~"'Y.'f;; ·Cl ~ -~)r·:·~cl ·tc> c:l .. ~.rc~ :reli2J)].(' r.:t.a. f')~10 ll] r:.l: ,,~~.l':)e~~ ~t'r~~: .. 
·'. t' (' f'; Y' <'·I (' ') J• ·r, '') -~ v, o· "'{'·' 1·' ]' \' ··] \'·1'"' 'r'·' r.,~ 0 lvc, ]) l V -I- h '"' Y'e c:;' i l -I- '') ·f ffi 1' r-) 0 l '4 r: ·-~ .t . ,f. '··' l• ............. J _..l ·r-:·. J' ~ ... •.J\. • ~-.- \, ... Jl.. - (•, ··-,) l·.~ ..... - # '-. \ •••••• 1.· ..... .. .. '· .... _.t...t..-.~-

r;ifying r::ome c;reconish sed2:c Fhoot:::; i'.':1ich wr::rP not ] ivinr matte:c 
pro;J·,wc~rJ in 19'?:1.. The ,Tu:'.y 2h to ?6 <.•.::d Ausu.st 13 to 15 pea1rs 
-r nr· c: e ,-1 ?'C'· . ..,.rnv•t 11 \" -q~,., d110. to ~n a 1-.tp·; r~ ,, llt' r- or ~<'yo-~ or-1.., o ,~,1m 8 n .,11" i-. ·i -· 
:r~:i.; ;.ll:'l, '( ~ot tm~[';'"a;~; ·)·in i:.h~ ~;~mpJe "~)]'~~~; ~- ·- ~----_--_....::.:.:.:... ~,_. -··-· 

Di:::;rc;g;:p:·cJ:\nt the fl{':Ul'00 for thG .fjrst cJip_pj!1[~ perjoj, ttle 
total. abnve-vro .. .u1d. r!''Oclnct jon a:Ir::ragGcl. Hl'? r:ra'11~ · ( clr'.r vw :i.ch t. \ /;-:;q. 
1':1• oer 10 <~:1:~; period. Peal-;: production (over' ?50 ;irns:lsCJ. ~~.) 
vnu~ rear.h~d in c~nrly 1\'Jf",Uf"·'~, r:.f~fore fr~l~_t:~ h~o fnlly rlr!veJored. 
r:art~ X r <T5 f 1. (! J:"J, )'·;l '.'-niH; ::F'(? n~~l' .i. '.lf!, no::-~. Pm i nPn ~~ • (~ 8 ~·n X ;;~ :H'1{0.!". 7. -1 P ·[ • 
-·--·-·· -----· --. ...L~~----r--- "":,"'-t--·- -----# ____ .... _' ----,- - --
a>Hi :,:-r i or,lw:t.'' nn nn_.,-n ~ .: L "!. ·F' c~ l ·1 n:-:1 ace uun t c• d :f' or t }; o rna ·i or • tv o.f 
pro(! lJC t :1 on. ·-----· -------··--· " ' 

Tl rc 1 im in :u:·y d :-'!. t :·1 :i.nd :L c ;', tf~ tha·!·. :1 h o \'c·- .~':r' oun d p r' i n•:l. t'Y pro-· 
duction wa:l almn~;t V.dl:<'! ,~;; 1rrr~n"L n_~-; :JCJ',"-'0 va111.-~:c: calcuJ.ated for 
i.]-tf' 'J'.•<:r~'O'·V ''1l r1 ,-,]c•• , .. ,,,..r·'l C>tl ( ·\·>,-l:'()"n"' 'lll;-j ''JL''·~·t· 1 ()'1..,() \ i\] '~0 t. i lfl(' Of . .. . . '-~ .. I . 'f t I ... ( .• ~ •. l. (.l .I . _.. , . . . .. • . \ ~! I I ~ , . 1 ,, , J. . I • ~ ~. ' . f . . -· .. 

}.\L'8.l: product:in!l :J.!_:l'i'•-'<:l \'::ith th~Jt for H:!i'J'('\'' :in 1.Cl'!O. Hov:evc:r·, 
the ~~lJOr-t<'nr·c! I.'TCl\'>':in _. .. :~c·r~;;on on my :~tudy [iY·r:~a .in 1_()(1 w:10 r:t·i 1l 
:1 J'c~\v d:.:.y:; lo:-~'·:;:' i..i1:1n Lhc lr)'/0 .:·:r·owir;•· ::en:·:on :11~ P:lt'l"O\v, 
1\drljt-ionaJ :J'·i1•'Jr.~ v·!o;·; :i.nvc~.Lvin·· :1 laP.•c't· l"i1Hn1·•':· (lf' plot;1 rn:·1y 
pr·ov·idt; Tfl01'i) l'·'·liai:<l.~ d~·'l.t~:. to com!•:.tr•:.\·.'ith ol.lwr· nr·ctic DJJ.d 
rd.rd rw produc Lion f'.i ,':nrc·~3. 
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Compari.:1ion .. of two,,. po0l(Jd sa.mple~~ of v~ge~tati..on analy~:~:~(l 
:f'·;r nutd r;ntG ha:--> shown some trends in nutrient content. 'I'hr-~ 
-l.wn r:lrw l ;·.,r~~n r; sh cr.'t0.d ::t clr-or::-> ( f'rom mj d -,}ul;y to early i\U{~:w:;t) j n 
:.~dl nq'L"·:i•:·nts except nitrat0, B, Cu, /11, N'n, Cr, :::md thn ar:h 
and fib'~J:- content~' ('I'able 2.3). '1'he declinn. in nntrionts ca.n 
be correlated with nroduction of fruit m1ci poss:ibl'? onset of 
g::·catar nutrinnt r::;~o~arr:e in underground parh:; of 1)1nnts dnr.~_nc 
~nr1y AU{';lJSt. 1\ r:am1.1 ar tr~;md V.'Rf:l reported fo~:- n 1. tror,en and 
rhosphoY.·us contents of foliap;n col] ccted. at Barrow, Alaska in 
rnid-.Tuly clJ1d 0arly /,ugust, :1.970 (Brown anc'l We::.t, :19?0). 

In 'T'a.hle 2e nutrjent r1.r.aly.ses of vegetation (all specier; 
s~1r1·oleO.) c0llc:ct(~ci fr0rn mv ~~:·t11dy 1\rea on .Julv 16 :::-m.d :.7 a .. r.e 
t! 0 1"!: ~!.1 .J. 1~ 0 ;-: "":.' .l i~ J"t 8 f:~ (~ cl ge ft p- r: C :i e f~~ , .-Ii!'\ .i _9_ljl 0 rtl r.n D. ~~f:~11 f: i: J~.f q] i_ 1:2_~ ~ 0] -· 
lr.c t:erl ~:t :.-;~lrrOV·I rm ,Tul;,' :1.5, 19?0. Am.:l.]y:::d.s techn.iquss \\'!"!:;:'(' 

r-;iP :i J.u:r.' for vc.-Pt:J_'Liml from both site::::. From two to !~r, t5.rr_(':: 
8.8 rrP.lCh !r::<_c·con;-ltrients were found i11 ·tl'H'! sample from my ~~tudy 
1\ T·e n. c o·.--n~)::Jr .. E! d 'N i ·ttt ·th c. t f'J--orn Darl .. ovt. C~ornpA~ra ~ole d.o. t:=J ( \'}.h j_cll 
:t ;; in pres::-~) fo~:· the l.'arrow recion in 1971 ancl fo;· the (~['~:::i'r:~r·n 
/,,.(;tic 1:.:i.]l_ r::c of u~:f: to 11ettr::r deterrnino the qtw.l5t~' o:f 
"r:?f':c~tati.o;:. on the: Yukon Dc~l ta. 

SoiOJ :··:'i1tr·icnt 

Soil :.-.er:;ts in 1971 indi?atE~ the ::;oi~ typ~s on the. :.)tudy 
!>TC:'':'. con~~1st of J oams and rn 1ty-1oGmS w1th lngh organ.1c colrt..,nV:;, 
•rJw phospho:r·1.uc; cont~._:mt of tho soil r;amp1t-~~; was VE!ry low af.:: vn.~~ 
thR calciu1c. cont(-~nt (rrablc 2L1-). Both the m;lJ~neu:iP:r.J and :iron 
V<llllc~ ~' WP.J:'c h ·i..vh r mar;ne r:d urn may occur in am()unts appr-oac:hh1 :·· 
toxicity. 

For cnrnr1:~rat.ive purposes, rcsul ts of soil. ter.:;ts conduci.r:'-1 
on lo:::tm ~:oi..lEi from :Sarrow nnd. from the Stnd;v !\rea are prer;ontcd 
:\n 11 ~~hle :·'9. ~~oils on thF' ::;:;udy ArPa hRvn -fr.'om hn to 200 t:inv'D 
the nt1tr· 'i prt t c onr:c:ntr.'J t ion::: at B::n:-row. 

'Phc hi~'hor tnrt.rient content of hoth thr:; ~~()il r;nrJ pl.<::rl'l.;; ·'n 
Iil,Y ::;"!- u d:'-' !1 rca c O!'!J)~LY'e d w .. t t h l':a tT ow i ~~ r.e 1 :crt c~ d t. o !. !1 r~ J.::md f' o·-·-
rnat.i.on .1.nd cl in1::1te of the· two :Jrc;J::;. '!'he Parrow cec;ion j ~: tlln
dra. '!'he ~:oi.l i~'; poorly dra"i.ned n.nd h> f'J>o:wn for· :.1 Jon{yl· :;"irne 
com;·nrc:..'d. to :;o_i'l on rn.v ~1-ttHiy Arua. Cl1em:i.ca.l alter·at.ion of 
ll ,·irJP>··~·tJ ., '1''1' 1 1·,1 'HJI' (j(>COI'l'.l("'''-'!·( .. ·'tc·lrl ·'1 '·' ,.:'}0\''('1'' i11 -(-ll.tlCll·":) '~'"o.··'lo·r·J,-: l. ·•J '-• ••.. ) '. (j ~-'·~· _/ .- -· ·' !.~- ,,) ''· . . .•. J ... ~- ·--·. .. . ' . t. c •. .!. (_...t···· t.•oi 

l.n con~r:-.:·1, l.ii!·' ::;Litd.Y /\rc:)a in a floodp1ain w.ith ~:ilLy or;':.HYic 
··u·i ·1 \\•l·l·i,• 1• i ,. ···~· ··l··.t••d ·f'r)J"' lnl'''' ,.,(·'r'.l<·)d·: ·111 U·t·' ':t'''.J''I('·t· '['hr· '>(·- ·i\1(:• ' " . .. .• • ~ I , -~· 1... • l, j ~ \, •.. . . .. J ~- .

1 
~) , .•• , •. • " ~· • • • 1 _., 11 1 , • , ~ ~-· { •. ,. • . .-

L!)'i_\\,'d :-.l'l:<.~ ·i :; :l.} ;~o dct~lJ(~'· ·i·.h:'\tl at l;nrruw. .In addi L:i Oil, ·t.J .. · 
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'I'AnL:~ 28. Comparir:on of plant nutrient anc1J y~·;es in mid -.Tu1y 
at my Study ArP-a (1971) and B<:l.rrow (1970). 

N\rt;.r· i. en t · Content · (grams per sq. r.rr) 
Study Area~~ 

p 0.61 

K J.1.2 

Ca 0.12 

i:1g O.J6 

F'e 0.04 

Zn O.OOJ 

j'']n 0.015 

:?or foliage of all plant species sampled 

For foliage of Erionhorum ane;ustifolium on.ly 
six samples) from Brow·n and '.;lest ( 1970) 

Earrow·r~·:; 

O.OJO 

0.155 

o.02J 

0.022 

0.001 

0.001 

0.002 

(average of 
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rnrn'(:! abU!tcli:lTt:~ l;j rd J.j fr .. or1 the YuJton DP-1 ta p.cov:i.dc:~; <l [Tcatr>r 
;_:_:;,t:>unt n;· f'(~ r·t i l i:-,r!r·. Con [;oq1.l•.::nt J .'/, :··Jan!, prod11(:ti.on 'l.nd n1_:t 1·i_c !; t 
con ton t :.J.rn l;it;hn:e. 

From 'Pr-J.h1 P 2 5, t11e Po a emincms vcget.:o.t ion type is the most 
corn1non on the ::>t.:udy. Area. . However, ~~:..:2:. ~:.J:f1or-o. 1 ~;.the n:ost 
aLn1nd:mt. :pl:3.n·1~ my~c:u-:;~; as .'l.t occurr.: ln seve:rn1 V(~retc:t'f.:Lon ty-pes. 
Elvmus m·cn;:n·::..c<:: h~ anothAr common GTl(~cies foun(J jn the! more 
88_"i}ne RreR~1; ('~:peciaJ.ly 8.]0l1f' l!CJ.Yli\S. of S]OU{~hs, ;~edgc:~-grass 
rr:eadov':' accnunt :for 99.5 per cent of the totel vegr~ta·<_:ed aren. 
'J'u:ndra rnah;;, up tll(~ rern3.ining 0, 5 per cEmt. 

A to·:: ~11 of :L 21 Pq. mj • ( 76. l pr3r. C'fT1i:) or the :.:;t11Ci:y Arr:<.'l 
:t._~ t~rrr.o~:;tc:L_;l v.::: tc·,_tion. 1'.he rern2.:i.nin['· 1. 02 sr1. m:i. con:.·: ::-:t:::: 
G:f 1·'.)0Jl(~.:· ::ci,rl ::~ 1,.~·!.' .• r'·.}-1 •. ~~.,, ~'.t:ost ot' +}•e J"'·r;nrl 0 ... 1 ··"'""' Hi ,~ .. ~,y·-~ <~ "!-r:,+r·,r·}·,u 1 l n 

, -.. _ -· \' .. :' ....... ·.J ;lC .... 'V \,; .;....:_~~-~ -·-·-·'::_..:_,C.. ~ f I ...... 

( r':n·r:· 's taD.) 'Tow5.n;~~ 8.1 on;:; tho r:;horc line in sl·p_; llov: '·"':.1 ter. 
In nv-.. rp·i ddi .-. ryf' ~-},,., nonr1·:_. in rJr.nnnr t··-:-:to•.. pr)·t·r;-~n.rr.-r or' -Pi 1; _ 

. J J. ~. l -· . . . . . - - .... v. : -· ..... ' . f .. ~ . . -~ ..... .r· -· " '. ....... ... ~ ;_,--:__.;_:;___~ "-· . .: .: ... __ 

j~~;J.~T!l ~ C"l~i(:~ J~ ot ~~Yin ;·r r; t: C):1 ]?P (:! t l; n ~-: 1-·~.J. f~ ~- r~l·: ·t]1e c·OL1T'! 011 GJ)C: S i ~~; ~":·: • 

lf'hc, -..,~, .;01'">'~ -· \' •\'tN r'·--·C}"] ·in:;- r:o~"'" )1,..,,.;_._':! Pl "'('\" n,~..,1~·!· '•1f_,r.'i'r.• .\~"-·· ···\.~·. ,, • "•.' '·'·· ·,It~~ \ •-"·•"'·: .. ;• '-< \.),,,~_ . .,\_;,,0\Jt....'' ••. C.•. ,.J..__ j)J.C..>. l.• ......... ,. ••.>t 

. :.:>.1 .l<'·.i. '·> ).'. r' -l-,~'(' l .-;, ' 1 L.' .~l·u·'" r' r'j t:· ;:; -I-, 0 (l'L"' 0 On t) Qn l·l··~ ·,~, l ., '')'' 0' )1' (; ''· (1 ',•; l• t h "'1' t. l.-1.::, Y• .... ,__.l• \_,.-' ... . ·J, o.J", .• I:,.\.J -'~·~ · -~-- J, \..• • 0 • \·; "' .: '- .. ~.,.;l... . .L. -- \... ..... ~l~ J ,, . •· \-..... ) . .__ --

•:, .r ·!:.\v :) .,, c- ge ·t [.~. ·t i () n t'/]_)C~ s- -C ::1 r·r: ): r·a_j .. i ~.r 1 orr-3. o~c :Po 2. erni .. ~n er1 ;-_:. -~~;n1rc-: ~:-or· 
(~n·"")r~r) ]-,n ~i- :-~ rf'· ~'} l'ln f·o·, Plrl :1 ·~~ :1-:;::;-~, .. --V~-('!'{; + .....,+ 1.--n"rl +;-,~ -~,fh"71~ ... "1-=-'1-.,()(':+ ~' rl 

' • •· ~ ~ • • .• ,, , .... ·'I.: '----• ... · .. J 4 '- J . I . , ··' 1 "t..- \"".: i:'_J . ~- ( .. .!,. '·' ... - -.• ..:) _} .•.• ,_ I~ : • . , · , .. · ~- '· .. • • ··-· \., 

--~~r-~:·G 8.11(! V.J.h.:l.c5i~.1 j_r~,rr 2:;v-1;~_~ ... 1~.:: ~=1n:..:~·t on 'ttltld:r·rJ.. .01:' 5n .t}·1r;?. 1-;-'l t~Y·'!"·"r· 
~~~-... 
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Comprn:·i c::m nf r;oj J t.c~:tr-; 0n my ;::t~1·dy 
w ·j l;h ~c:o i 1 tr~ ;~t :; () +, fb:r··r'(l'-N ·in :1 CJ?n. 

Study /~reo:::-

17lt.G 

2'77 ,l.j. 

lJ-91. () 

1:1),? 

i.n :!971 

1 ',J ~I 
• I' •• , 

HI,(,(, 

---------------------------~------------------------------------

,--.11 
!·' : 6 • L~ 

Jh t:J av:cd ln.ble for. only 2 r;m::pJ.os 

r .. h 

·:.' c st., 
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r.;unllll<'lr,y <md analy:;i:::; of goor;e rneasur·f)Hll.)rrt.r; 

analyr;ir> of t:~gg measureHlfmts.for all VJ:tLr!rfowl speeies-
GJ.7.C:'! rane:::'! JJf~r [~pecior;, size ranr:c pc·r clutch, an<J 
:.d.zc corr~d.tation with fate of e~~;; 

analyul f.~ of nest site preference by each waterfowl 
spf-;cics a::td correlation of nest f>.itn wi 1.h availability 
of ne~::;t r.-atos 

territory size as indicated by dista.ncr'n between ne~ts 

analysi~:~ c;m ~l summary of nest climenr: i.on:.1 

analysis an:l summary of nest vegetation 

r:ios'L o:f th:i.1::; wo~k will be complc~ted thi :: wi ntr:!r after 
transferring all data to computer files. 

:fc)y· Field 

'.P.h.::.\ tlc)].J~~\·,·5.rl~; ir~ a l.i.r;t of qt1e-~Jt.ioJ·l~.~ (~C'li<'~t'i"J') l"J'lt~ ~acl\l5.·rl::·~ 
r: ~' p .-, (> ''..'r'j·i r ll Y)J')'' '})P na,~t 1 ~l }l'y· -~i t1f3V.'e "('() d l:'V c ( \1 \( !11 (' L i n:.'.~. on(: mo-r.r-..... , • • , _. 1 , • -· _... .1 . 1 ~ 'c) 1. • ·'- C.. . (..< .• ·.••- ..... 

::·:1}ln_r;1(~~~·."l nf l ..... n;::~nr J·l;!':: 

1 • 

? ,_ . \'/hat T)CH"' cent of' the f:i.r~Jt yeD,~ br·,·\)-J,.,··: r·(>'\~1n~11 tel 
the.ir tiatc1iinc; c:ro'Jnd':;? 

). VIh<d~ p0r cr,;r~t of Cac'P:l:i.n(: Gcer~e r·t·,.,.,: :1:· onn.-y(~ar-oJ.ds, 

r 
_). 

6. 

rlB -L\Vo-:yc:3J:'""-OJ..(1S, 0.11d C18· t}11'~ec\ .... St':·\~'···\'1ds? 

!lvcr h ()'."! J co-(' ;r,c~ :.:Jn are r~. do '!:ro oc1 ;~ !!:\>\· :' ~, ·' fcw·r; t:ain:';.n:': 
fli ·~::ht? 

?. T~1 tll(Jro a diff(~rcntial q•rinr; l1l'i.,:,·::·;.,; \: .. 'n for vnriou;; 

nr~P l':r·onr :·;? 
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hv:Uvi du~tllv rnarl\:r::() hirdE~. .Much of l\1!ay clnd ,Jtme will be G'}X:nt 

w;.~tcld.n{'; foJ:' m~1.rkC'd r:,eef:c~. 

Pro-flesting and Nc~.;tinr -- ---

:r plan to contim .. w tnldne; observati.onf: on bi.rd mi.crat:i.on, 
anc] recorc1l11(!; bird spr::cies seen each day. Indi virtual r:ackling 
Gees~ from odd-numbered, migrating fJ.ocks will be shot. These 
birch.~ w:i .. l1 be v1e iz::hed, measured, sexed, and a~",ed. ·Hoprdully, 
Dome year]j.JJ{'; birds v1ill be collected in this ma~ner. Daily 
activity of Cac Jdin{': r;ee :::8 vd.ll 'he noted--e i3pec ialJ.y nest site 
selr;ction, copuln.tory behavior, and territorial defense behav
ior. 

Once nestin~ is initiated, the Study Area will he systemat
~ca11.y SE'~::::·che\3. for nest~;. Jnfornw:tion simiJsx to th=--.t collec
ted :in prev:1 ous yea':'s v.rill be r·ecorded for each nest founr!, 
f'.!e st.in;:s hens v:il1 btc; observed to d etermlne if r~1.r1~,r are col or
banded. An attr:::::'JYt ·,;ill be D'!ade to induce rene stinp: by de:=:
troyin; several nests of marked Cacklers. All nestin~ Cackl5n~ 
G8(~se wi11 be: :cer::ove:-1_ fro:rr1 an 0.125 square mile aren. '1'his 
area will be watched to see if nest sites are aqain ch0scn 
1Yy' ·"'"'-'e'~P noc~+ir-1r~ 1 '~l.+~r J'n -'-h·o ""e·~.r:'OJ'l. f•D\T 118'"~n-'ec:o·~·-i)~.:::- rreec··o 
,,... ' :: '") \.:- ... J - ....... ··~ ··' ..... .J ~ i..: ~ .• 1, v .... - - v l ..... ..:J .. Cl. a:..) • ... c.. •• '( ~ .... J u -- ! (_; t:.· "' ... " ') .... 

will be removed to d .. 9tcrmine their age. T;j' r·emoval Ghootinr:'·, 
more data can be ~athnred on the minimum breedinrr arre o~ 
Cack1in~ G0cse, 0~e three Cackling Goose study ~J.ofs will be 
ma:ir:tal.l1ed to evaluate the effects of huma::J. disturbanrEO. 
Artif:\c-i.c:..l nest.::.nt_; 12lands will be checl:ed fol~ nestin:-- water
fowl. 

No Cncklinc Geese will be. nest-trapped, therefore more 
time can be f;pent ob=--·rc~rving color-banded ,r··eese, Sever·a1 
ne:>t~inf~ pairr,; of Glcucous Gulls and Paras}. tic ,Jaegers will he 
nest-l;rappecl for colo!:- rnarldng. rrhese predatory birds will 
be ol.'l~wrvc~d to nvaluotc~ thnir predations on P.:oor;e eg;:,s, and 
to dc~tcr,n:i.ne the si.ze of their feeding arc·Ew. 

One 80 ac1:-e plot w:i.J 1 be set aside as 8. cens11s <~rea for· 
a.l] nc:~~tirL'_': b:i.rdc. A taJJ.y of birds seer1 and nest:~ found w:i.ll 
be nwcJn twice durin.:_:; tltn ne::,tin{'; r;eaf~on. 
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l alrw plan to hire an ar~GlstanL. Jf() can checl\ ner:;ts while 
I watch frorn a b1ind. ln thi~; manner I can ob~_;('rvc tlw effect 
o:l.' human disturbance 011 nc~::::tinc :'(.nesc--rf':CPrd goose behavior, 
and any p:n~dation. 

Brood Season and Ji'n.ll r.r;.i rrration 

Cac}-.:ler got:;lings will be web-tagr:(~d while in or near nests. 
~ime will be spent observing broods of color-handed geese in 
order to study brood movements. 

Brood counts will be made throughout the summ~r followin~ 
hatching. Census of geese w:i.ll be attempted from the six 
observation towers. 

Daily activity of broods will be observed, with soecial 
at; te:ntio:n to feeding behavior and food habits durine; the first 
three weeks of the brood season. Goslings will be sacrificet 
·fo"' a fooa' Ila· 1)·1.· tr.: c•·t··LlG'y I' .j.l. }'t:>C.'lll"'Y' ]. n·te:rv-;:,.lc-; younr:r ,..ct''Cl{'] G'~S - . . l. ....._, ..... ., • f .. l , ...... t:- •.. (:J~... • , • ~ L..: , ~:J v ~ . , J.. • 

will be captttred, me :J.<3urcd, and relc-;ased. 'I' heir measurementr.:: 
vti.ll he compared to those of knovm-c.gc, captive goL>lings. 

Inc:idental Information 

A cenl:;us of aJ.l birds on 80 acre plot~> will be cond1J.cted 
several times througnout the summer. Information on weather, 
d2pth to permafrost, snow and ice conditions, birds seen~ 
marmnals seen, and ab:.mdance of insects will be recorded each 
d_ay of tht: study. 

;I,he following will be recorded for each goo~e captured or 
found dead: date, time, location, sex, age, weight; bill, 
tarsi, and wine mea:urements, and plumage cha.racteristic~~. 
ln addition, incested food of dead birds will be collected. 

\'l.i.. th the help of an afwi:::-:ta.nt an attempt will be made to 
e~~tirnate the total e~J.ergy bud~:et of the ~~:tudy Area. 

Primary productiJn will be estimated by clippinr~ at 10 day 
intervals the vegetation in ~~5 plots each 0.1 sq. H. Plots 
w:i.J.l be randomly loc,:tt(;d so that both terrentrial Dnd aquat.ic 
p1ants arc~ clipped. 'l'he cJ.ippinc;::~ w111 be separated into 
grasGcs, sedge:~-;, and J'orbG J wcd.Owd, dr:i.0.d, and rc:wt·.i [')led. 

---- -------------------------------------------
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Jn add.Ltion, r:;cvnra:. vogotation samplN·l will be analyzed for 
m.rL1·ie.nt content, caloric content, protein, fat, and carbohy
dra'lo pPrcPntagc~. 

Twenty water ~aDples will be taken for chemical analyses~ 
.. ....:.··· 

'/ol0 DopuJation f::i!6(~ and composit:i.on vd.11 be c~;timated by 
trapping along a transect at bi-weekly intervals throu~::hout 
the surnrne:c. 

Vegetation removed but not consumed will be estimated by 
f>arnpl:i.nt.r, ncr:;t mator:als of birds, voles, and hares. 

Insect populations will be studied by observing insects 
on one sq. M plots for given time periods. Also, eight sticky
boards will be used to sample abundance of flying insects, At 
ten day intervals, ten, six-inch soil cores will be examined 
i'o:c Arthropod~:. 

Fish populations will be sampled using traps and nets, 

Conf:~Ur'1ption of n~c;c~tatio~1 by her'bjvores wilJ be £;sti:nated 
from publ~shed data. 

Data on avian populations will b<:: Gathered during the no~na1 
C<)Ul'"'S8 OJ~ t}1e s·ttlCi~r • 

The ener~;y htJ.dgEt stu6y will be:-~ the first for a waterfov,rl 
breedin[ area and stould provide meaningful results for com
parison with o.ther c:.rctic areae. 
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'fl'·' .. Jr' ''J~O""t'0,.. ........... ,.. .. I~or*· 00''"'r ..... OlJr:.("rV''tJ.011'"' c'n -l·lr· 1071 1'ac< ·'·f .. ~-, :·1 ... t.">--" ~..-•:"~•') .J. \..:! .J .• \• ~-· •• \,,: .• :; l.} "· . <:.t. ~-- .. ,., . l,,l ....... ,/ . vc .-

1 i r1.r~ . cooS(~ brc P. fl·i.nr~ f3ear.~ on.. 1l'ho four-~:~q ua.f'r' -rn ile :>L l'd y /\rea 
v:: '. · ·: l n c ··· t ··.:- 1 ? n m j l_rc-;_: r~ o •). th o i' 1f o O[H' r P~1.y on · 'L h r• Yu )-~on -l{lU31\ 0-
k\" ·, i!l l')p ., ·!· 'l f\] '1 '' )· ~J n:;\( j'"'IP ]• ffi;::] y·y· J• ·n·t··p·I~'-> <:;·t r: () .p +hE' 1 or71 Q t11 d V ''{8 re · ' · ··· · · · ·- ·· •.· ~ •· t .. · ·- '···· ' \... '· · • I', ·,) .-· '- · ·- •· · · • } .... • \. .• '· 1 h.J · J ' .... / ··· ' ' ·· . V ~ 

!:o doc'l;~mcrlt: r1c~stir.{'; phenology, nef'lting densitic~:;, w8ter-
:f'owl prndnction, <me. cd'i'ect of predation on wat0rfmvl, e~:;peci
ally Cacklj.nr Geese. SeconJary objectives included: obnerva
·l·i ons of terr:i tor:i al, copulatory, and feeding behavior of Ca•;k-
-~ 't ., '" r~ n (·· '~ r • -'~ P + ... ,.,... -~ '· t .. ' l' f] r i .co· • <''! 't d . ,., r n- 1 b1 , --.. J., ........... , \l .. vcr .... ntl,.toL o .... ;y~nc J.n,_ec ., an .. mo..nr .. ::t n .. u: 
rl.i1i1C<"!; 0 1![;c'r·.:ntion:::: on food habits of goer.:c, est..i:rati on of 
P'~intary +.n:r~·or;+r'.ic\1 pror:Jt;ction, ::md collection of soil and 
vc,:utat i.un f~c::-tr::rln r- for rn1 tr ient m ii::tlyses, ..__. . . \. 

r;r>nnr:<.l okcr:·r·v;:d.i.ons inrSicatr~c~ the :1.97:1. breeding SCP.SOii 

\·.~~:::.~:r d.~~J ~~:/:?d ~ n cl~t2/:: 1JJ~" l~~t:r~ sr1ov: and .ice mr:;J.t ... of'f a~=1 ::l res1~1i.·, 
r~f' rl.01·<J.'·, !"!'1 0 1 ,.,.cr->t.her.' in J\18y, Consequently, nestjn.,'T• hs.tc.l:;_!l!'~, 
:;ul+-j;·~'::, fJerJ:;i.n;:;, r;.:nd m:..gr2.ting were 2.lf:~O deJ8.;yed a1:cut 10 
rhy~~. ;\·~~:r--::_·/::tl nf ·uP. firr.>t reese ·i.n the spr·h:.r of 11;cv:i.o\Y~ 
:r·~c~1d :=n;}son;-: \"'2f5 , .. (:1ntod to the F'Pr~:<:cr·anr.e of .food ;:;.nd th': 
':·-:ru~~ 1 :'.~"' n:"' ~1!":~-ti::-;'' covc::r· on tundra. \'ihite-fronterl. Go(~r;e ·:w:::-r-> 
+i)·r, ·i'i r·:·,·'~ """'t+.o;,-!'n·····.-1 ''nC'" .; C'"' to '·lr'~.; -.rc on thr> '-::t~ldv !'"'"'"' L. . . \ .. ~ .. .! ·. \ • t. \..i ._8 • , , ~.J .l, ,. .. ·•~ , l."' ( .J, -'·· , -~. •. , . ~ • , . ...,. .• . ,) ~ ~.:.. C: r ·'· 1 

· • .' 1 •:iJ~tJ.:i;·i:~~ Swan:=~ •:,'c;t·c tl1o second, :fol}.owcYd hy Cackling Cee:-;r-;, 
i3'J.'::H'k !3:::-::wt, and ;:,:::r•cror· C.-::esc. l'-~ost swans and f:cesPJ v,rere 
:!:ir·st sc~en ~-'f~ r;:':n:~·J.r ~)a:iv-:::;, OnJy C8.cklh1p: Ge~")se, T'J8.c}~ n:r<:mt. 
':'·td ·'·::riporot:' Cec:~·c; 1·:c=.d n nr;c:• 1; .. in +,ho :1.9?:1 r:pri.:n··~ •:;~ f7'D.tion nv"!-. 
''tv '~ttH)'r t:rc8. Cln-···"- roe>~{) :.1Y'I'LVed ·t-J·,pv Fe(; }O'"f'";~· ~>nd nl':+,:,r1 

• 1.) 1. ,) ··•··· .,r c . \..\... ~ .. •'·· , •..... (. ........ ,. .. •-'"c) _, ·f c .... ~ .. \ ..... t.· •..• ~.. .... l ... \..c. 

:'n :1_r·c:1s covr:Tr::d. by shnl10\'! melt.v:8:tcr~=~. 'J'he:;G floodc0. arc<J.f:~ 
wc:re lr>co.tcd ::done· t~he ~~outh er.ire and the epr::;te:r.n third of t'1e 
::;tu.dy 'in 1969 and 2.(;•?1. Ceer:;e :i.n 1.970 utiJ..i.zE:d a flooded 2rca 
on the> souLh '!.: r1lz c;:'" t:1e i'~a~~lrun'.tl: ~\iVv)r soc;th of camp. 

Sr'Vf':'lJ new f~pecic:~:; of lJj rdc were recorrl.nd on the Study Area 
.1.n :1.C)?1---rn.ir;i.n.5r, the total taLI.y to 61 bjrd spcc:i.~=:s SE!en in ~-he· 
c:a~;t thy·ee r:unnnf'rf;. A :nin:i.Tnum of 2o bird species have nested. 
on the :;tully /\1~E:~l c~r.ch ;veil~~· of my st'l1dy. 

Tlv' mmlbt:;·,· of i'>irc1 mo.r-t~Jlitl..n~; h1 197.1 w8s rrE''Jtnr than in 
ji)'(C. 'i'hr~ in(.~,;·c::Jf;<~ oin predation on W'ltc~rfow] •n:~ry 1);:1ve bnfHl 
r:L·•: 1:(> a l:lCJ\ of' '1 1\tr-.rlr·;J VoJ.c:~ :)~:: a lwffer· :::per. ie~:. 

Tn :1.071. 1 C) ccJ:n·-l>:lnclr)d nr m::trked Cac!~.lin,··· CfC:-c.~~;(; W':-!PP 

ob:·l' rv•.: d. 'l'lw n1o :;t not:··. LJ c~ l:!C\.rlu; d hj l~·d vm:·; a y C! ~l rl i nr·; rr~ rnn lrJ 
wh:ich rw~;t.c'cl ;HH] r:r·c,t1nc{'ci rour e,''/:.t~, two or whic:h v!~':!r!:' f<::rt:'Llc'. 
'l'lli:: ·wac the fi:r:r:i: c,~,(~ of a yo::rlin.::; r:oo:·:r; breedi.nr;. Hc~~:!r·ht
in.':r~ of m:tr.·Lt!d :·~_tt,11! :· lH}:l.r· LIH' nito of bar1din::: :ind.1cat;c;d a 
:~'LY'(H'I!'. I (~J·,diTCY Ln h' Lurn to t·!H! ~~:1Jc·r' or· nc::n·ll,'/ nc-:::1:. :~it(~ ~t,·;Jr· 
:_,r·l.r·r :yr.:rt''• 
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i ~(' ru. v :i. n r·~,·!. () h :~ (-' rv;), t j on;; f'l:J.d C· or: r~ '! (' Vl 1 rl r•: (~ (' C' f~ r> h :·'.VP f1 h 0\"'n 
: JJ~! i: {~:-:J~1~. -~ ('lr•:; ("·("~_!Hl_l l_f.r·~rl :·l.f.')(~l~ f· ()f}.'' ':Jf~·r-..!r j)(: f'pY.,·i'- I'"J"'''.l:i1: .. r::OJ:"!(Pt.~t' (..:(:'f;, 

1':J·,·,··1rJ.c: :-.md court:3hip bchavio.r d1.0 not. occqr· on the,) ~:;tudy Art:!a, 
l'Tc~·~t."inr·: hcgan Cl.S c;o•)n r-u:; dry nest r.~itc~~-, v1erc. ava5lal:.le in ponds 
vn L}l r)o !)i.\)C1"' tcr·:~j_i;ori<J.J ,rree~:-:o.. One(~ ;{ rt(~f::t r;itP W~'S cho~~cn 
"l\'/ U!C~ r•~.>."ir, the c:Jalu (1 0fcl:;d(~r1 from o+hor W<;.Cc~rfnv.J1 ~m :J)"'C(l 

:\:: J.ac,.'~t' :l~3 ?100 :.::rp1arc ;yaJ"h', :3ize of tlw i;(~tT:~.to}:·y dec·! im~d 
thronc:h the rcmn:Lnd ·n-- of the: brc~edine:; ;.:;e<J.i~on, 

An avarR~0 density of 71 goosA (50 C2ckler) nestE per squ&re 
mj le w<.1~; recorrled :!..:1 1971, whi1c the D.V(JY"':J{"e was 76 (56 Cac1<1.c-r) 
in b0th 1 ?6? and 1\1?0. ~l,he deln:y in the bJ;eedinc r-;eaE~on pJxs 
J:,~m;·tn [3.C'tJVtt"\,r :n0)(1!_' rr88f~fl r-:r;;JectJnR n•?Gt SJ.te[: CE'dtlCt.~d ,'!,OOSC 

• • (. • • • .. .J . •. 0 • • ... 

l""lf~f;t.ln('; clr:;n::J:! tl pr; }:"1. :19'/l. 1:lutch S' '7,88 vrere S]l ghtly lov·:.;-r 
j,.., :J.()?!_ th;:::;"' in p'.e-.ric..,.~_··s .)'t';ars-. The frequency of' the clutch~G 
\'dth SPV''n :::mr1 c>j.r~hL e,cu:s vm.r-~ F!STk<:cllJr lower. ~'he :::(f,o~~tenr::·d 
:w:-:t~nc; ]:le·t:0c1 :r:<<.,Y 1 t~:.vG i.nr:h!C0·~- a pr':'mPture '~nd to er;:rT 1'lyjYlP 
·i n !. C) '? ~ • 

C~·~·:''J.:inr~ c:ec::;e .:;xh:i.b3 ted 2.. 1:--emarJ\abl(; degree of 'r.reed.inc 
r;;yrlC ~~J ~~··r:~J~~: • '!J8.·t. Cl (~C) 11 C C 4:.0 d 01"1 hD.t~ J-1 i:·1 {2 rl (~.+ r:: S j_rJ (1.. :i C: (_~. t.r: d t ~; ~ll-
80 ~cr ce~~~ uf the ~gcs h~t~hed in a five day period in 1971 
lr1 .~!.!l c~i:·--~-t. d.·:·ty r,~-:r·ic'd irt 196:; 2.nd J.t~J?O~ 

l:/er.~·t Cc:t.c}:~J-i·(:,·~-~ C)onc nc~~-~:s '.·VPrE"~ loca.tr:::c3. on 1.s].8Jl.dP.. 
nef;tf' ::·,.:.f:f\:n:;ti ~-:~r~s yJrc-!dat:ion., and had J.::;.:rger cJ.".!tches, 
r:T~c~ :..~ t t:! ·r- ~c:.·· oJ.lJ. c t j o:r1 ~}1·:: 1'!. J'l s s -~ ~:: J o,~ .:1 -~ .. c d n~:. o·: 110 :r ::" i_ t. r::· :) • 

r('}";(~f~C; 

hcrrP 

o.nd 

rl'he ln·r-·-~r·tl o·f t'-1(' ''10"~+-'J>lr- '"''/r'1P (r>r-c·-]·"'r·'Ln<'" i""O h::>t:c·}·ll·l~.u) .f'OJ:' •..• -· 1_._., •. , \ ..1 , J ..... J.,. (_ !,._ ..... .................... ~).::... ...... c.. ...... ~. ( .......... _ _, '-·.:...-. :1-

C::tc ::J inr; C.er;r:;c avnr·:~tgec1 .)J. day:::~ for aJ.l thrr::c yr:ar::~ of the study. 
':'lw C~~.c:l;J :in£' Coos::- nr:r~tinr: reriod, <lDte the first ecrr \'fa(:; laid 
to t!1c r"Jate th0~ l:?.f~·:; 1v~st }!1t.ChGcJ, wc:1.G l.}f, day[-; in 19?1 com}lr:;red 
vr·!+J-, (-,? d~'rc• J•n 10(-;() '·'!1d (.)'~ 0''4V'~ ifl 1070 ~ - ~} .. ~ I.. ) • -~J J~) . • / _.' (.J. . _) ( ··\.f ~) • · ,/ -· • 

Conr:tnwtion of arti:ficiroJ nestinr, islanc'i.n in low quality 
1m1):itr~t can inr.reclS! the ncs·f~5_'1[; dcms:i.ty of CackJ.i.nEr GoGse. 
nne 0f i:ln'CC! arti.:fici~?.l is1ands W8.:::> 11sed as a nest site in 19'71, 

':'he mo;;t r-d ,rnifi cant c::nJ::e of C{'".'"~ 1 :):~~~ Wi'lP pred::1t:i on 1-':V 
C 1 <111 c r~w~~ !:uJ 1 :,~. Hu~·r_·tn d .i st:m.--1xmc e of r c; st i l' r.·· n·n c :~e , ro r:~pc) c i. ally 
nr'ar '~ r~J:ll)COn;:: r;ul·: nc,~::;t, i.11C''C':".:':r,d .t:>rcdati.on on !';r"~()~~e e~cs. 
r~·1.·u1cou:~ r:nJl_n, ;:·r'ld e::~~"lG(::i:"J.ly l':q·n::it.i1.: .':'.1.<-:'{'"er~:~. did ]P.arn to 
folJ,)'.\' a l1nman v:l1n vtnG chc:r.l,,in:::: •wsU:, np:;t-t~--ap}J·~np: r;oP.c:::~, or' 
mo v _i_l\." t ht'nnr· i1 :1 n n :-;tj .. r' (: a I''~ a. 'f'h e ,i n.r~ r·:o r:~~ v; O\ 1} d :rc c 1\: e ,r~,~~~' in 
nn:·1"Ltn•Irlcd ncr~"\.:'~ :.1r:; near D:~ ~~n ya1·c"Ji~ from ··l he hnrnan. 

Ne::t:i.J'~"· ~·:uC'ccG~: hnf:-; l•c~c,n ro·la"L"i.vc~J.:v con::tnnt "i.n tlH:. past 
-Uu·nc~ hl':;•(" ;ii;':: :-;P~l:-:nn:: for :Jll ~·OO;:(' :~·rkci.e;: eXCi:!J>t fSl."'<~k Til""7)l-;t. 

1\J':j"t)\. )l;l'J, '<td ii1f'l':-';1;<iJ1••· ;~;l. ("~('~;;~ pCH~:dbly ;l:J ~) re:·_-:u]_t OJ' the 
dc:c~l i r1o-·· irt IH~::"!.:i nr: p::Li 1·:; o t· <J~!IiCOu:~ c:u"!l::. 
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/\v(~r<'':7·~ clntr::h :·J.i.zc at lH·,_tc:hir~r~ for r:achl"tn:·: Gf'(:::;c: wrt:.: 'L ~~7 
in 1971. ::mel o.n <.lVc:r·~l:~:o of J,ll· yonnc•: rc'<'dlr·d f'"! ir·:ht ::;t·,,crr), C•,::-
lingr:; cain<:cl f.ljc:ht in a minimum of ho dt•.yr; af-t,-'r h~•i.r':!h:inr. 

Cacl\1 r:r- broods ~'tfter hatCh :i1v~ movP.d to nnarby fned :in{.,. <H'r• res 
( '"t.>rlr•r. VP''c··l··~·t-'J0n) ''Y' t'he ·-~:t··r-ly f,·r·0'i ()r to i"h0 ~-:nn·l:ll wn<.•-1: ()1"' '.1 • .. ~~ I\;- • - r I .. .• r,_ , ~ . . ... f I I' • J I t . \) ·~ . . . f .. •. . • - ·' • .- . • \ - ' • . f ~. 

north. P·--ood cr:nmJ··~ ·Pi..n;ures and recaptnrr;d mnrl:od youn{': ·i..-J<:1·ic.'1tr>.d 
ttu3.t o:nly tlrree-fotn·thr:: of the Cackler broods wld ell hatr_:hPd on 
the i~tudy /I. rea rernaincd there. In contrast, Em~)eror brood~.., 
movc~d from the s-:.m.t-J c:mcl east on to the Stncly f\.1.'(0Ft, 

J/~ttlo CO!:lpetitJon ove:r feeding arna~> exh~·l~ef1 ·hrdv!CC-:n (~;;u.-: 1\
lhli\ Ge(~F~t-.: ::t.no Ernpe:·0r Gc~esr;,, GackJ.erFi pr('ff'rreq r:l'wots Fn.rl 
~:~~'"·ocJs of C'<JrcY r:';rif1ors and Carex macl-:-c,nz.:in:i, v:hi1r~ >::-npero~~ 
-r·-,r··; 11· <"·'·· ,...,.),~::;·;~~-~.,! y r<""·::1'7,;;.-d- t·}·,r; -;:·]·•o'~t "'"'rl ;;.;;;:;-;-lo!"·'~ c·hc;;···es .o. f n~1-nc1'' .. (.,ol.r_ .. ~•-• \_...\., ,1_1.,._.1 .. , ·':'.:.l_.__,, . .._,. ... •~ J...J. L.)~.·-~_:;,-'· (..._ •. 1,~ \~ .. .., ~'- .. .;,•···· .11

1 

!\ tot~:ll_ o:f 261 Cac]rJr;r r·osl·inp::' V!C!re V.'(l[l-t8:<:-;:'l'_";r}, 1_) lv::n~~ 
,,.· -:!_.•··"L.l····_:.- !····d ;._,!·-_j :·,c,_' ,.-,.:··· ; ·;:}~~:r-,c~., :rn<1 r"!_~·1nthc:.:···· llC ~-~c.:c:\.-lr:.·,J ;:; e.~ci_; :~-i 
J ,: .. , (.> .. 'J"):_:1..l1 d. C: r1 ~ t'l 1 ':)7! • :_! 1 11 P rno S t f.~ ·f:fe C ·t.i vn ElC! t }t C'>d. 0 .f C (,.f~-t~~ J:r• ~ :; -< 
;~:c~r-~~:~~~ \:\r~s b~:.' d.1-·i\,.P-~;:-·r.tJ)p:lng an area of 8.t_;oi.J.t or1e ~~f!i.J8_r·(- n1i..i.(~ 
\Vi t 11 c1. Tfl.l. r1. i 1:-nn:; c 1"(" \·: of' f ().iJr·. 

·!3·f.:U'l d i 1''1 {~ ~:··-p, tt~ I'll;:_. }':·."'ern C~ D .. C :\. J. 5 .. n f. (~G 8 ~-~ E~ 1_:,-:l_~-: d.<: Cl OYJ t }"-! ·.~· ;_·~·!_: 1.: ( ~ \} 
I~ J: .. c: c~ r: 11 o·~··.- ;~. 1 ·l :.:J ·J· r; ~: c .I~~ .. t:: r· ::; c::.l .... _.!··~j_ v·c· d i11 ·the ljr)\\'t:; .'!~ V 1 :.1 nl ~-~- ·t ~-l ...... J1 ~J 1 c ·.: <: ··~· ~ \ 
f'I::tticn-)~~1 \',i-~ ~J.d .. ·:. L.:f': ~--·c~~·:l~:·:c s,yr:t:c·)I:"l .iJ") rro-r.ttJ~:tt:'-·:··. ~i!.!CSC bi:c·cl~:·; .i."'C .... 

nla ir) r? U. ir1 ·t: 1·1 e "'/ j c: i r~ :·~ ·t: S' ·t}; r o ·: . .t,~:,l1 ~··J O\r t~ rn 1JB'l"" ~~J! cl. r.:. ;:1. Y· 1 ~' f)":~ c c) rn l 'C J-. 
bc·r·orP l.c.v:Ln,: f\.r~··thr-;r· :.:;ontJ~, in Cr>l.i.fO"'n1_::~ .• 

'l'wo 1'1nn!:. nutd.rn"L anal.vscs :in 10?1 rcflE~ctr.;d tl·o ;>o:il 
('0'1!') ·i l· -~ (11'1''; li"L n·l-1 }'"''c -.--enrl-1··-, r•n•·, o·(' 1'11'-' '·.··l·l(.''').l'1'1J ln::>'" ,,.,,.,r::,r·:"' J• ·r·'(')t-

1 •~. ·'·"'· • 1 •• t ' '· ~·-~ .. ·· .. I ., • , ... 1 • .,~·.·~\ . .J ~. lL.<.t
1 

.• o*'l .t., f •••.•.•1-~(.t..'!.\••·· ... f' • • J1 

· .• ,.,\., "o·,-i·~-tl·,-,1 ,.,r:.·t··;:·, ---r~J~l,. c1 ,..,.J_i:)·,_nh·)•-"1"' \"'~,,., 1·~ ·1 ()''·' c,,-;·,JJ··-·I···~·ll.('· 0~ '11"r, 
t. ... · . .! 1.) ,A,.J.. · • •\.· .• \. • ..1.."- •.I • .• ~\. ,,;. .,.> .. \.II YL~~· .. IJ ..• ··~· 1l•.•. · •...... •.J (. l! 

;.1!"'1"'"''··'~\--.cj to ]·1(> ·t}J(' r··•:t(''1"'0'"t"ti'l")''~("•'j"l'( .. ']"•.,-t"l"··jj·"J<' .,.,·}··,,.,-}~ ".
1
J' .. '.'()<.1,ll('.·L.·"I_(l,1 '!, 

• ::.} - I. '· • I • •. .... • • ~ '. • ...... -· .l. " •• • • • • • . - ~ ·'· l J. . L· .•. • .• ) .!-' ... <.~~ ' .. \. -

':'l•n Stnd:v Art'a ·i_;; cr;,Jn~lo:·:c)r:J of '?(,1_ "Pt~r c:ent t(~-::··.t'-1-'r';t_y·ial 
v~·<'pt:d. i .. 011 cd' '.\'l::i ch j~J. C.. fH'r c,~nt Ot :; i.n the:~ "':.:::~ L:!~.iJ:.!: .. ~.n.:2. vc:;·:c: r:.;r
tJo:·, L;v,Pe. C:T\~::. r·;;r·if"lnr·l L; the- ·no~:;t a1>l.mclnrrl. rlanL :;pcc:i.'c':~. 
'i'll,~ :.;pc)r··c-('):·;u.~:1Jiic•:ldt1\'lf:~01lllt fnr 9\:1,5 per cvrd~. r)f ti!C total 
t;,·r•-r:··'t.Y'·i ''] V0•··ei~·' t ·i c•··1· ·i·,,I .. JC1 r···:; C'O'!l'1()"'t•"' ·th'' ·r··"J0 ·~ ;;t·;,-,y• 

• . . •. I } . ~ . '·· .. .. .. • • • .• -·· - !' ·'. ' ' ••.. ·. , I ,.. '·' ... t. 1 'L· . \. • Cl .. · .. • . _., ··.· .. t 

(':!!'!·:'! ir .. · (:\)!'':(' 'l•l•-1c·1r )':]··rcltl·!· 'L·r•rl ''t>i''r'"l'<1<··'J•·,rl ,,•',,1, .. , .. ·l")n'•~·j·c· 1"'''1"·,·"'1 
• I . • . • ( ; • • ' ,. t , I i. I - l 1 , •. ,_, • ~ 1 I , 1 

1 
• • '~ ~ '··' , •, t , , • • \..l , . 1 • • • • ·'I :• • \ •'· .• 

• l ~- ::.: cw i;d. (. d w i [.)\ t ll (_• to ci :.:~-~lr·; (')l_~2 :·lj')li c ~n_:E X !.~:.:..~_j_i.:__\.5? r' ~~ '/('I o~ t :1 "L ·i n n 
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':ornmon l;: round on tnnclra or j n J~.JY.!L~~ 
Cc·c:r:f·: nr;~~l;r-'d in :c:t.lJ V(~{"'"tr::i:i.on tyrr::~. 

~ .. ! r~r~r! 2 r~ :i..1.: i"'., ------d .. # .. -· 

: ·:r:: pc rr~ r-

!IC'lditjop}d. d:-:i_ta col.lectc•cl jn 19'11,. hut Y\')t yPt. ;;ur1madz.r-::d 
~u:rl ::rnal.Y~'~·~d .i.nclur!c:-_:: mc::':~;:rf!mr;n·t~~,, of ,"'r~<?:· ;-:ncl t)tr::ir '':·'"'·''":-:, 
clc-~cril">tior: of n~:~;~t s5ter.;, nnd <'CC'1J"r-encc and frc·"J1K•nC~' nf 
nc:~t vcgct<.rt.ion. 

'l'hc J.97? fic1d res"'!r'lrch will r• y.~at much of th·:.J.-1: for J. n71. 
iV!i?:J'at:i~•.::: Car:J-::J·i.n;;; Geese in odd-num1wrod f'l.ocl\~' v.r.ill r'e col-
1 • 'c: i· r• r~ i J~l- ~1n ·:: -t- -'·' • r~ JY'· ·t 0 p···. + 11 c. r !'') n )"('·' (j "' ·1·" (']" '' o •p~ l i n ~~- < • i-~ c_·_, • .. ·.",· n ,r-._.~..;. . • , .. 1 ....... -... ~' c .. V 1 ... , •.• ,.1." , ,.,(:,.t.f,~· .... - . -. .. (.;.I.VCl.. .., l J t;;r .. ! . .....•. , •. " 

~.] ,_,, r)r-.+l'r)c'· )·r·· 1 ·"''~=!·-~nrr . .,.,:::,-oc-r_, 'rl'll to r-.ond ,r.~- ·'' 1·~ ,.J ,.L,.,,~n··'y,-, , . ... . .. n . , . " . . '"' r . ..1 _." v _ • ::·, f. .. ---- ., ..• t, . __ ..1 .. • ._. . 1_, ~. \·co . c.. -.)c. " . . ... t . l .. 

m.:~n}m:;n; 1'::·ecd.1n:_. :-J.{;c· of' C~::r.J,ljnt:: G(~r-;::;0 n.ncl to cc,rreJ.~l.'f"r• ]8to 
:nr--.~-~~~~:;·: V.'·1.i~}-; ·:~.1!r:: :::.-·'/:"! OJ~ ·tJ10 ~!..,·r~r~8r..~:~~~::.~ ~ T\Jr.:~~t·~ t)f. [::(~-v~·- t·~.-!.} :n:-1.1"~-~·r;d 

bi-c·cJ·· v;:i.J.J be cR::t:~,,yeo i1· ~m p:f:'fo:;·t to :l:nr'!ur.c rc·nc:~tinc. 
Cr-!·"::': n.~-- :-:1.ll r:;:'·:·; ~x-1.11 1:-c: co'Jlr::ct.:·d f~r a :Pooo h:hjt:~ :;t;\nl;,·. 
, r ~ 

:·. .J. l., r• -~- l T) (_, r· -: !" • "I .·~ -~;·· -~ .. '·~· •• 

oJ' ·r-l"~~·(:~l_'(i. ;:_·-.:·t-.A_:/i·t~:.J n·-- rlnt'"·-~·~ ..... ,. .. ... r.":l,.·f~r., ,.,; "J 1 .I,., ,l.-,;-."'.,_. ...... ~. ,.,_,r, .. 

?., '\' :·_-j_,-,:. :TU';jj('}' <<' ~~,-,n-;;t.~;·': i '~:,~: ·~:,:~.~:;;·;c-~~ i~n J:,_}_n-'t.~: ··:.d l'', ':h:· 
1 

C 1> r·'~·,,i, 
~-.Lr~d ·!:,(·~-:~t:c)_~ r~~~_·:_····)_·l ir1:·.··· o·.~·· ~:1ic~_.,o1~ir·;.:~ .~111rl. :i.1A1r~r,c-·t 1)0-~)-~.tJ; t~ ct·i.-~ \-.,~_1..1 

i-~u f'O:·_~s:! .. hl.c~(" -!\d·.·-~·!_t·i_Orlr;.J i;;_:J.t<.~ Ufl :ri~.~}~ r~o~ ... l~J .. :.~:~j~r--;J!'. ~~~~.:~r·j r.-1
\-'·: ::-, 

r-r)r.:1Jl ;·~t.5.o~-,~i ~~ .. ·3 1.1 ·!if.; l_~nJ..l.cc·J~(?(i !:1.::~ 1·-..~·1.r\t. o~f ~:·n !-::l:(::~··{~-.·..- 1·,_.1~.~-----~~t-
:--:1-~,<~\~- .fn1· ·l-~:~----. . ··-t:,:·r)--: _.\:!·."'cc: .• 
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