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 FOREWORD =~ .
— The attached report by Peter G, Mickelson is submitted 'as a progress report

o for Refuge Management Study No. 3, Part A-3 - Populations and Ecology of

e 4 Ciihiinﬁ Geese,

The report summarizes the results of a. comprehensive'study of cackling geese
conducted by Mickelson in partial fulfillment of requirements for the degree
of Doctor of Phllosophy at the Uhiversity of Michlgan.
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Nearly the entire world population of cackling geese nests on the Yukon -Delta
and of these, most nest in a relatively narrov 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 ir the
Pacific Flyway. There has been no.prior study of the. ecology of this smallest.
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and most colonial of all the Canada geese.

" Society and the Bureau of Sport Fisheries and Wildlife. Support by the Bureau

consisted chiefly in providing logistical services, including use of aireraft
- and boats, furnishing field camps, equipment, and various supplies, assisting
. in bandlng programs, and providing results from censuses and surveys conducted
prior to and during the study.
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Calvin J., Lensink
Refuge Manager
Clarence Rhode National Wildlife Pange

]

’-Prlnclpal support for thls studyvhas been provided by the National Geographic IR
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INTRODUCTTON

" T

< The purpose of this paper-is to summarize the results of
the 1771 field research on the "Brecding Bcology of the Cackling
Goose (Branta canadensis minima) on the Yukon-Kuskokwim Delta,
Alaska", A literature review 1s not included since this is mere-
ly a progress report.

The primary 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 density
- ~—~"—(ava11ab111ty of nest sites, competition for nest
Slten, and terrltorlal behavior of geese)

3. to describe the nestlng habltat_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 collection of
life history data for the Cackling Goose. This information will
be available for comparison with any future study on the Taver-
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 applied
towards management efforts to increase goose nes ’cvn<T densities
of other areas.

Sp al objectives for the 1971 field season included:

1, observe territoriality

2. observe copulatory behavior

3. record vocalizations

b, observe geese in order to locate color leg-banded
yearlings and adults

. Sample food habits-—especiallnydods of young goslings

5

6., sample flying insect abundance

7. determine the relative abundance of mammals
8

. estimate primary terrestrial production
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R -2 -
— 9, and collect soil and plant samples for nutrient analyses,
’ Four summers will be Spént 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 progrees report
1 available at: School of Natural Resources, University of Michigan,
Ann Arbor, Michigan 48104,
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Description 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-
- guarters in Bethel, Alaska., The Range operates a field stasion
at 0ld Chevak, five miles north of the Study Area (Figure 27,

— 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 1% feet above mean
high tide and is underlain by permafrost. Carcx rariflora,
Carex mackenziel, and Poa eminens are the most abundant plant
species, The remaining land area is tundra (4 feet above mean
high tide) where lichens, Sphagnum spp,.,, Empetrum nigrum, TLedum
deoumbono, Salix ovalifolia, and Betula nana are the predominant
specles, Ponds and sloughs make up approximately 50 per cent

-
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FIGURE 1. Location of Study Area.

ALASKA - .
M“\ A SNV

Canada

1
. |




e

1ea0006
"t

[y

1034y

™= Jesay sgymy
| e ’8-!3,;:: ST

§ T Y6 Y e A,
o .J y

UNHTED STATES
DEFARTMENT OF THE INTER
QEOLOOICAL SURYEY

T

Mappes by e Aorey Mo Service

r~

10R

Put st 10 4 010 uat by 10 Gpeiig< & Survmy

[ paare
Lo ope

-3 413K

AT L g o g
R Y PR

Ll ]
b

“lp

ioure 2

OCATION of STUDY AREA

B
- A

Sy _,_»_3‘{

o0

Tm AL B U GEOOUICAL SuNye Y
FUANANEY AL avad PIRCIR
CERYSTE A e TRt Y TNAR LA TRV g pa

. LR v
“0/'; \’i"tv ': q‘LF X’.
e .\"g:ag.“"' j'c‘hﬁtJ RPN
Javigly A

\j)’ ;oo
N RN
AR

- -
Goacatnnl oaateng

Memoryy 3%

HOOPERBAY (B-2) QUADRANOLE
ALABKA

143 300 SEMIES (TOROORAPH

)

[

ROAD CLASBECAT AN
L Ty ]

HOOPER BAY {B-2), ALABKA
Mpidy - *Iml“ LT S Y

]




I

o4

1

NS IS R S
I

£
[

of the Study Area (Figure 3).

METHODS AND MATERTIALS

" 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. FEach blind was 4 ft. x 4 ft., 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 towerss ten faet
tall,

The portable blinds and the shack were essential for obsar-
vations of territorial. ‘behavior, copulations, ahd. foods eaten

by geese. An addltlonal use was for photographlng behavior of
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 obtalned from counts taken while
on the. wooden towers. ‘ :

Blinds were used every day of the field season. Equipment
used within the shack and the blinds included: a 10 x 40 bin-
ocular, a spotting scope with 20x and 32x lenses, a portable
cassette tape recorder, a portable L -speed tape recorder, two

35 mm single lens reflex cameras with 55mm, 135mm, 200mm, 30Dmm,
and 400mm lenses,

Observation periods usually lasted 1% hours, but were
occasionally up to eight hours long. From May 31 until June 7
I confined myself inside the shack for a continuous 111 hour
period, During this time I recorded 16 observations on terri-
toriality, 27 bird copulations, and observed 7? different color-
banded Cackllng Geese.~ In a typlcal observation period the

following was recorded:  location, time of" day, weather conditions
~and activity of the geese, whether mating, defend:ng a terri=ory,

incubating eggs, feedlng. or 1oaf1ng.
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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 30 yards of the shack
and the wlnd gpeed was less than three knoto.]- :

Nesting

£

~ T/ & /1 T
. TN

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 othar
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 shoved
into the ground along the nest rim, The information for a nesst
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,

- 3

]
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1

Study Plots

]
P

In 1969 three %-square-mile plots were established on the

Study Area (Figure 3). These plots were chosen to correlate
predation on 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.

i B

-]

Artificial Islands

In 1971 one artificial nesting island was constructed in

L a pond one-half mile northeast of camp (Figure 3). 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.

S I

Broods

T U!.
A
ARk

_ Observatlons of brood .sizes were made daily throughout the-
brood season, Most counts were made while watching from towers,

although some counts were made from camp .and from a motorlzec,
16 ft. boat.

.77

1
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IGURE L. Nest Data Form
Nest # ‘ Date Location

Species

Island__Peninsula__Shore _Length Width

Eievation Height Nest Size: Depth

In Feorm

Dia. I.(in.) Dia. 0.(in.) Material :
Dist. teo Nezrest Island:

Dist. to Shore:

Distance to Nearest Neighbor:
Date |Time {Sky | Wind Rain |Male Present | Female Eggs |Down| Fgcs| Dist.}| Incub. Eggs i Remarks
P.j Dist.| Fem.! P.}DistJ # | Cov.| FEo0 | Stage | # Width|Length|Fate
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- . " Nest Trappiﬁg

— It was nec’°°ary to band a number of breeding Cackling Ceese
‘ .- on their nests in order to identify. pairs, and hens with brcods.
~Four bow-net nest: traps (described in ‘Addy, 1956) with up te¥
700 feet of string {used to manually trip the trap) were used,

- When the trap was in place over ‘a nest with incubated eggs,

L I waited at the end of the trip cord until the hen sat on the
eggs., Then the trip cord was pulled to entrap the goose,

]

- Banding and Marking

At least two leg bands were placed on all adult or class
IIc or 1II Cackling Geese captured. The standard U.S., Fish
and Wildlife 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 mals=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,

—1 T 71 .1

In addition, nest-trapped hens had parts of their plumags
dyed, White, red, green, orange, yellow, and black dyes wers
aprlied to leathers on the breast, belly, upper and lower tail,
flank, and upper wirg (secondarles only). The dyes were pur-

o chased from Speedry Chemical Products Company, 8400 73rd-Avenue,
Glendale, New York 11227,

IR R L

1 - 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, numbered, flngerllng—flsh tag attached to the

' _ ‘right half of the right foot in the web., The purpose of the
web-tag was to 1nd1v1dually ‘identify each marked gosling re-
, captured. The technique is more fully described and illustrated
o in Grice &nd Rodgers: %1965) Web-tags were purchased from
8 National Band and Tag Company, Newport, Kentucky.

- , Most c¢f the Cacklers banded on the Study Area were captured
? by driving them into a trap. A banding drive covered an aresa
, Sllghtly larger than one-square mile with four people partici-
o pating in eaoh drive, A small corral made of fish net hung on

: stakes plus up to 800 feet of net for each w1ng lead was usec
o in the trap.

Captive Birds .

Two pipped Taverner's Canada Goose eggs and two pipped
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Cackling Goose eg s were taken from goose nests in the vicirity
of 0l1d Chevak. ~All four eggs hatched. These goslings, plus

an orphaned Cackler pogllng and a Black Brant gosling, were kept
in a 20 ft.. x 60 ft, chicken wire pen at 0l1d Chevak, All were
fed dog food and had access.to water and green vegetation, ...
These birds were weighed, measured ~and’ their plumage recorded
at weekly intervals,

Measurements of Birds

All captured 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 30 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 where 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, stizky.
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 pleces of tile were nailed
(in a vertical pos1tlon) 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
Tree Tanglefoot resin was placed on each sticky board weekly.

One station (two boards) was set up near camp on June 19, On

June 19 sixteen sticky-boards were randomly placed in a one~-
square~-mile area around the shack (Figure 6). These.eight
stations were reduced to four on July 23, The four remaining
stations were operated until August 1@ then only the station near

- camp was maintained until August 31,
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FIGURZ 5, BIRD DATA. FORM . -~

Species USFW# Date
Location _ A

Habitat i

Age Sex Class Weight Nares Culmen ]
Tarsus Total Tarsus diag. Middle Toe Wing Tail
Plumage ' ’
Marking: Left Leg 7 Right Leg /
Time Pif Sky: Clear __Rain Wind Temp,
Method of Collegtion' ' - ’ : 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 Left Adrenal Thyroid Rt.
Thyroid Lt. Fat:

Emaciation Index ' -
Food: Gizzard: volume - ‘ weight

Proventriéulus: volume Weight

Parasites: None
Ectoparasites

Species 1g. int, sm, int, caeca Gizzard Esoph. trachea Liv, Kidney

Specimen Mounted Stored At
Parts Saved |

Food Contents Saved ' None




-~ and soll sampling sites.

FIGURE 6. Location of insect samnling stations, mammal trapline, vegatation plots,
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™ Each station was checked at approximately 86 hour intervals,

L on Tuesday mornings and Friday evenings. The weaker flying insects
became trapped on the sticky-boards and remained until removed,

pomm All insects were identified by family, then enumerated as they

were scraped off each board with a knife, Insects were categor-.
ized as-craneflies (Tipulidae), large Dipterans (mainly houseflies),
. mosquitos (Cuculidae), midges (Chironomidae), and blackflies

8 (Simulidae).

Determination of Mammal Abundance

Observations of Arctic Fox (Alopex lagopus), Tundra Hare
pre (Lepus othus), and Harbor Seal (Phoca vitulina) were recorded

! as number seen and date seen. To determine abundance of micro-
tines a mammal trapline was established on August 1 and removed
August 7. The center of the transect was randomly chosed (Figure
TT 6) using a random numbers table. A trap was placed every 100
L feet along the transect. Traps used included the standard Vic-
tor house mouse snap-trapsand 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 c¢he morning. ‘

Estimation 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). Fach 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 clippings were made within a three

Toot radius.

L Contents of each clipped plot were separated into grasses,
sedges, and "other" vegetation., The three groups were weighed,

- oven-dried for three 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-

nipg June 24, approximately the beginning of the growing season,

Clipping of the last 10 plots was completed by August 25, abcut

the time vegetation ceased growing,

s I

.

Plant Nutrient Analyses

Two pooled samples of terrestrial vegetation from the sedge
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rraza portion of the Study Area were analyzed for the following
nutriento: nltratn, protein, carbohydrates, P, K, Ca, Mg, Na,
Al, Ra, Fe, v, B, “u, 7n, ¥n, and Cr, In addition, the per
cent nitreogen as ammonia, ash content, ether extract, fiber
content, caloric content, and moisture content were determinzd,
All teste ware performed by the WART Institute, Tuc. of Madi-on,
Wisconsin, ' '

Each sample consisted of 20 subsamples (esch 0.005 sqg. M.)
randomly chosen in the manner as described for the primary
terrestrial production plots, '

The.first sample was taken July 16 and 17, at the peak of
growth before seed heads formed. The last sample was collected .
August 3 and 5 when vegetation was at the fruiting stage
(frvits not fully matured and dried). Rach sample was prepared
in the same manner ag descrihed for vegetation clipped from the
primary terrestoial production plots,

Soil Nutrient Anslyces

Five s0il samnles were collected from the °tudy Area on
svgust 31, Each of the five samples-consisted of subsamples
from 10 locations (Figure 6) randomly chosen using & random
numberz table, At each of the 10 locations a cylinder of soil
(one inch in dismeter and 6 inches deep) wan removed from under
the nearert oz emineng, Rlymah arensriune, Carex mackenrzield,
Carex rariflors, and tundra, -

The so0il was placed in a labeled plastic bag and shipped
for nutrient analysis to the Department of Crop and So0il Sci-
ence, Michigan State Unlverq1+y, Fast Tensing, Michigan 48823.
For each sample the following was determined: pH, content of
Py, K, Fe, Na, Ca, Mg, 2n, Mn, Cu, and per cent carhon,

Mapping Veoetation

Manping vegetational groups of the Study Area was completed
in the latc summer of 1971, A total of eleven vegetation groups
were created., Maps of a scale six inches to a m11e wera used,
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" RESULTS -
- S General Observations
- The chronology of major events in the past three field

. seasons was: ’
- 1969 1970 1971
L arrival on Study Area May 12 May U4 May 16
— : first Cackling Goose seen May 12 May 9 May 16
’ meltwater flooding Study . , o
- Area : May 13 May 18 May 28
L‘ first waterfowl nest v

started (Whistling Swan) May 20 May 19 May 29

[ﬁ first Cackler copulation

(ﬁ> observed ‘ May 13 - May 18 flay 31
E?\’ last day of Spring snow- v _
A - fall N - == June 2
Ej sSnow cover gone ' May 25 May 27 June 5§

first Cackling Goose nest :

F’ - found May 20 May 19 June 6
- ice cover gone , May 25 ' May 27 June 11
[T  beginning of Kashunuk o -

s River ice breakup _ May 25 May 31 June 11
f‘ Kashunuk River free of ice June 1 June b June 19

first green grass and sedge
- shoots June 9 June 12 June 18
- first Cackling Goose eggs
- hatched June 19 June 19 July 1
b peak of Cackling Goose - o o
. egg hatching June 25-26  June 27 July 7
L beginning of the rainy R v S :
season : ‘ July 13 July 7 July 10
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1969 1970 1971

end. of Thh no tln 7 a on:- for all3iwiﬂﬂg=*:»* : :

waterfowl : S Jduly 21 Tnly 15
Cackler goslings & grovwng adults : .

molting . July 14 July 15 July 26
beginning nf goose banding season July 28 July 31 Aagust 11
end ¢t goose tanding season August 7 August Q Aaguct 13
end of rainy season : August 17 Avgust 29 Avgust 17

s ’ !
adult gzene flying © o Augast 7 Avguct £ Angaet 20
all Cackler goslings fledged;

soeme families migrating south August 18 Auguet 20 Angust 27
Opening of KFigratory Bird Hunting

season - September 1 September 1 September
end of field. senmson . X September 1 September 1 Septenber
most. ]ooa1ly breeding geese ‘have

migrated August 26 August 29 Saptanmhor 7

The 1971 field season bhegan on May 164 when T reached the Study -

Area by chartered ski-equipped aircraft.,  TPoor flying conditions

during the first two weeks of May d@]ﬁvod my arrival, however most
geese had not yet mlﬂrated to the tud* Ares (Plguro 7).

onow and ice ﬁradu911y recedod dur1hﬁ May and. early: June
The sult was a 10 to 13 day- de]ay in ne~+]nﬁ hatching, and
F01t1no comparnd with the 1970 broedlng 3eas on——whwch was one
or two day later than in 1969, As in JQA s the northern and
eastern edges of the Study Area were flooded before the begirning
of nesting. Additional flooded areas included a 100 yvard strip
along the north bank of the Kashunuk Rivar ang about 15 acres
alon~ th northeast, north, and west sides of camp, Waterfow]
utilized these floodzd areas for feeding, loafing, and mating.

Snowfall for the 1970-1971 winter was normul~-slightly mere
th&n in 1969 and 1973, Total dlhf&l] for 1971 was less than for
1970. More precipitation fell in May and June and less fell in
July and August compared with 1970 (‘able 1), ‘heavy rain
fell the day of the -nealk hateh of Cackler Pﬂqs-~w1th apparont]v
no effect on gosllng survival., Rain during the brood season was
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“FIGURE 7. Swan and goose migration peaké-in 1971; spriné:;i.:tf;;i
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TABLE 1. Summarized westher data for 1970 and,1971Q

“Month Average Maximum . Average Mlnlmum Total Pre01p1tat10n
S aTemgeratureﬁ(E.) “Temperature (F,%) . (Inche_i :
1970 1971 1970 1971 1970 |
_ May#* Ly, 1 36,8 30,2 32.1 0.18
June*# 56,1 47,2 37.1 39.9 0.94
July 53.0 54,3 Liy,2 45,3 3.01 2.85
August 53,9 57,6 Wl w7t 4,05 2,30t

High for the Field Season: 70° on June 5, 1970 and 74° on July 3,
' 1971

Low for the Field Season: 15° on May 9, 1970 and 24° on Fay 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 avallable frovaayvu to-May 31, 1970 and May 16 to ¥ay
© 31, 1971 : o .

3 Temperatures available frqm June 1 to June 16, 1970
+ Data available for 15 days only in August, 1971

R Data available for 20 days only in August, 1971
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considorably’lese than that for the 1970 brood season, .

The peak of fall mlpratlon was 10 to 12 day later than in

The 1971 field seasdn was<characterizéd by ‘a conspicuous: lack
of Tundra Voles (lMicrotus oeconomus). None were seen by myself
or Range personnel during ‘the summer., Only one Short-eared Owl
was seen on the Study Area in 1971. '

Other vole predators including the Glaucous Gull and Para-
sitic Jeeger were common, with the jaegers more abundant 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: Knoti,
Hudsonian Godwit, Pomerine Jaeger, Aleutian Tern, Cliff Swallow,
White-crowned Sparrow, and Snow Bunting. A complete list of
species seen (date first seen, date last seen, and breeding
status) is given in Table 3. ' ‘

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

) Cackllng Geese fed with her. Another yearling female was ..

sighted just northwest of camp on June 26 and June 30, This

“female was paired, and was incubating a nest with four eggs.:

Another yearllng, a male, was spotted August 28 feedlng with five
other Cackling 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), Two other individuals were
spotted less than ¢ -mile from where they were nest-trapped (cne
in 1969 and the other in 1970).

) Only two color banded adult male Cackllng Ceeue were - oboerved
in 1971, A male banded in June 1969 at a nest was resighted




TABLE 2 Bird mortalities in 1971,
Species Age Sex} Date Estimated Remaihs Found TLocation Cszuse
: Found Date Died
Unknown Goose Ad  unk 6/19 6/14 wing nest 192  fox?
Raven | Ad uﬁk 7/1 last Fall skeleton, wings nest 3C7 shot
Cédkling GCoose day unk 7/7 7/7 whole bird nest 80 Exposure
Gackllng.Gobse day unk 7/8 7/8 none nest 55 leaucous
Cackling Goose day unk 7/8 7/8 none nest 56  ¢§2£ious
Sabine's3Gull Ad unk  7/26 7/12 wings neSt'iS ;u;§%§Wﬁ
BiaCk.Brgnt Juv unk = 7/28 7/20 legs nest“i;iiéiéucous
v Uniaentified f ‘, o i,éggiious
- Cosling Juv unk 7/28 7/20 legs nest 111  Gull
Glgﬁcous ¢ull Juv unk ?/28 7/15 whole bird nest 111‘unknown
Bléck Brant Juv  unk 7/29 /27 legs, pelvis nest 199 Glauéous
Caéklihgrcoose? Ad M? ..8/3 7/10 wings, sternum nest 18 ) ggi%
Cadkling Goose Juv uﬁk 8/13 8/6 whole bird neét 111 Gliucous.
American Widgeon Ad unk 8/18 8/11 wings, sternum nest 224 §Ei%
Cackling Goose Juv  unk 8/20 Aug,, '70 tarsus w/band nest 2QQ“G1§uCO?s‘
Glaucous Gull Juv  unk 8/21 8/15 whole bird nest St




TABLE 2,

Estimated Remains Found

Spééies Age# Sex%*Dafe Location
Found Date Died :
Wnite-fronted Goose Ad unk 8/21 Farly Jﬁly - skeleton, feathers nest 227
~ Emperor Goose Juv unk  8/22 legs, wings nest 250 Glaucoﬁs
Emperor Goose Juv F?  8/22 wings, legs, and
o . | sternum “nest 274 Glaucous
Pintail Ad M- 8/23 skull, vertebrae, ;.
: sternum, .wing nest 59% unknowm
Emperor Goose Juv - unk 8/28 skeleton, wings nest 163 Glaucous

%  Ad is adult, Juv is juvenile, and unk is unknown

¥% ¥ is male, F is female, and unk is unknown

DS -
2 L2
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TABLE 3., BRird species-~date first seeh, date last seen, and
breeding status.
Species " Date First Seen* Date Tast Séen**-sfaﬁ 
; Arctic Loon , May 23 September 7. b
Red-throated Loon May 20 July 27 n
j Whistling Swan May 16 September 7 b
Cackling Goose May 16 September 7 b
‘ Taverner's Canada
- -zo08e€e. ’ May 19 June 19 n
i Black Brant May 16 September 7 b
| Emoperor Goose' . May 19 September 7. b
White-fronted Goose May 16 August 30 b
} Snow Goose May 23 May 29 m
) Mallard May 273 August 19 b
.‘ - \> .
FL Pintail | May 20 September 7 b
) Green-winged Teal May 27 September 5 b
(7 "American Widgeon May 24 September 5 m
- Shoveler June 28 Avgust 29 n.
: Greater Scaup May 27 July 29 b
[} Oldsgquaw Duck "May 28 September 2 b
- Steller's Eider  May 29 June 1 n
1 " Spactacled Eider - May 24 September 4 b
Common Scoter June 12 . June 27 n
™ - Marsh Hawk “May 20 May 20 m
) Peregrine Falcon May 17 May 17 m
- Willow Ptarmigan May 16 August 30 b
/ Sandhill Crane May 16 September 6 b
- Black-bellied Plover May 17 September 7 n
; Golden Plover August 20 September 7 n
) Ruddy Turnstone May 18 July 28 n
8 Black Turnstone : May;18 o August 30 b
. Common_Snipe _ August 31 September 1 n
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TARLE 3. (cont,)

species Date Wiral Seon Dmte Lagt Seen¥®* Dtatagis

——

Lo Whimbreld . . . .June-ZSv.,‘,ﬂ;,Aupu t 29
S U Briatle~thighed Clarlew sdunes 12 000 - August 28

c\J

UOﬁk Sandniper May 19 ~ August 8 n
< Sharp-tailced Dandpirper July 29" September 7 m

Knot ' May 28 ‘ June 12 m
L Dunlin May 19 Septembar 6 b

- CLong-billad Dowitcher May 22 September n
" - Western Sandniper May 18 ' August 28 b

~

. Rar-tailad Codwit May 18 e September 7 b
' Hudsanian Modwit June 25 Angust 14 m

Red Phalzrope Moy 285 Augugt 18 h

Rorthern Phalarops fay 20 Septembar 7 b

Pemerine Tasgny ifay 25 May 28 m
Taracitic Tna; May 16 Septemher 6 b

Lorig-tailed Jaepger I"ay 20 August 20 h
- Glaucous Cull May 16 SeﬁTﬁ rhber 7 b

Mew Zull Fay 16 Septemher 6 b

sabine s Gull May 16 septemter 1 b
[P . N

Arctic Tern May 19 August 30 b

Aleutian Tern June 29 June 29 m

chort-eared Owl May 23 May. 213 n
" "ree Swallow - May ]6 June 23 : n

| CILiFE Swallow May 29 ' May 29
Lo Yellow Wactail June 4 August 22

e

Common Redpoll - May 29 June 273 n
Sfavannah Sparrow May 19 - september

N
7

- White-crowned Sparrow Augast 30 Augunt 30 m
Lapland Longsapur May 16 : September 7 b

Snow Bunting lay 16 May 273 m

* Arrived on Study Area Fay 16
#E Departed from Study Area on Septonber 7

E - Gtatun: benestine on Study Aveay  nenesting wit
m=miorant

-

e
CA-
>

10 miles
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TABLE 4, Resightings of color-banded Cackling Geese--1971,

» ‘Date

8/7/70

Baﬁd,NUmber_ e L. Sex Age .. ,L”Daté¥, Di$tance.Moyeqﬁg_
or Description ‘Seen Banded = T
897-100873 F Ad  5/31 .6/28/70 no movement
6/1 no movement
6/5 no movement
897-10005 F Ad 6/1 6/21/69 1/3 mi.
897-10077 F Ad 6/1 6/24/70 200 yds.
- 6/2 300 yds.
-6/ Loo yds.
6/21 = 400 yds.
Green left F 2 6/1 8/~-/69 %-3 mi,
US right M Ad 6/2 unknown unknown
Red left, US right F Ad 6/3 6/--/69 100 yds.-2 mi.
897-10079 F o Ad. 6/7 6/24/70 100 yds.
Orange left, US right F Yr 6/11-.7/31- 1 mi.
6/14 8/1/70  3/4 ni.
897-10012 M Ad 6/13 6/29/69 % mi.
White left, US right F Yr 6/26 7/31-  3/b mi.
\ 6/30_ 8/1/70  3/4 mi,
White Throat F Ad 7/b seen
' . June, %9
and '70 no movement
897-10081% F Ad 7/8  6/25/70 no movement
897-11364 F  Ad 8/12 8/1/70 no movement
897-11659 M . A4 8/17 8/12/71 1 mi.
8/18 . 1 mi.
8/20 ‘ 1 mi,
897-11657 F Juv 8/17 8/12/71 1 mi.
: 8/18 1 mi,
8/20 1 mi,
Orange right, US left M Yr 8/28 7/31- £-1 mi,




N

1

e 1

BT -

¢

A S

(defending hils neat territory) on June 13 one-~half -mile away.
mether male with . a brood. of four was bandad on Avrunt 12, 1971,

He and hig hrood were seen on three separate days (Auvsust 17, 18,

and 20) feeding and loafing one mile from the banding =ite.

Behavioral Ohservations

Thirteen observetions of nest site inspection were made
in 1971. The first of these was on May 31, the last on June 2,
ifoth sexes inspectec each site together, v
Three pairs of Cackling Geese were observed defending nent .
cites from other waterfowl species (Table 5). 7%he size of the
defended avea varied from 10 .sa. ft. to 2100 sg. yvds. O0Obaserva-
o wore madn frow JdJune 1 to June 13, Defense acainat a sincle
“Ter hy an adult male Tackler of his hrood (feedin;”) was '
nactvved on Aurmst 28,

Ty 19731 Cockling Coose copvlations were vrecordsd ~rn o the
Follawing dates: “ay 31, Jime 1-5, and .Tune 7 (Tadble A), 07
the 11 copulations, € were known to be successful, Sevorel
of the wvheuccensfil attemnto werne by o Cracklar male whe appesvad
Ta le irexparionced, Mo woeuld not properly alisn himealf
1is mate priov to mounting, o

Racordine vocalizations of Coeoitling Toese won nttrornhed
soveral times in early June, Unfortunately, onlyr siz hourn
during Junz was free of winds over three miles mer hovr., Ten : |
minutes of recording several bird species including Czekling }
Onene were made on June 2. On June 7 Tive minntes of record- !
incs of a paired, male Cackler answering calls of other Cackler ?
poire were made,.. Calls of “ilack Srant, Emperor Geese, and
Cackling Geene in- a holding pen during a banding oneration were
recorded on Augsust 10, In addition, recordings were made of
calls of young captive goslingsa.

Nesl behavior observations were made at 173 nects in 1971
(T"able 7)., When a hon was off the nest as 1 enterad a blind,
she would return to the neat from three to 30 minutes later,
axceept when a nest-trap had been sct, “he males of the paire
wore observed from four feet to 20 yards away from their inev-

batirnse hena,

‘

Neatine

On my four-cquara-mile Study Area a total of 337 waterfowl
nect:s were Tound in 1971 (rable 8 and Pigure 8),  This is a
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TABLE 5. Observations of territorial behavior by Cackling CGeese in 1971,

of Whitefronts landed
20 ft. away

Date ZLocation Time 3ize of Defended Rehavior of Male Pehavior 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 coil-down ~ same :
8:00 pm posture all three same
times :
6/2 Camp and 2:00 pm 1800 sqg. 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 ex
6/3 Camp 11:15 am mate tried to drive off feeding- ;
: ' a Cackler male, but s 3
could not so fed St
6/4 Camp and noon 1800 sqg. yds. drove Cackler pair feeding
Tower Pond 100 yds. N, (flying) ;
8:35 pm 900 sg. yds. flew after a Cackler stood
pair 20 yds., then
drove 2 intruding
) Cackler pairs away
6/5 Camp and 12230 pm 1800 sq. yds. flew 60 yds. after stood
~ Tower Pond ' a Cackler pair v
7:30 pm mate called as Emperor feeding
. ' pair landed 30 yds
away
6/6 Camp and 11:05 am 1800+ sq. yds. flew 40 yds., after stood
' Tower Pond a Cackler i
: 3:45 pm mate called as a pair rested
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TABLE 5. (cont.)
Date Location Time Size of Defended Pehavior 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 o
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
Cackler approached
feeding N
Nest 2 8:30 pm 400+ sqg. yds. drove off a Spec- on nest
: tacled Eider pair
twice when 20 yds.
away
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 feediﬁg
... Tower ‘ : driving a feeding

flock of 6 Cacklers
(8 ft. away); also
drove off a single
Cackler feeding 6
ft., away
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| TAPLE 6., Bird copulations observed in 1971,
: Species . Date . . Time. Successful_ - Unknown
: o I - Unsuccessful
| Unidentified Goose 5/29  9:10 am X
“ Sabire's Gull 5/29  8:00 pm X
7 Sabire's Gull 5/30 unknown X
/ Sabine's Gull 5/30  unknown ple
™ Black Brant 5/30  7:30 pm X
N Spectacled Eider  5/30  7:35 pm- x
- Spectacled Eider 5/30 7:35 pm X
| Oldsquaw Duck 5/30 unknovm X
- Cackling Goose 5/31 5:40 pm X
i Oldsquaw Duck 5/31  8:00 pm X
- Sabine's Gull . 8/31  unknovn - X
TQ;) ~ Sabine's GCull 5/31  unknown P
! Cackling Goose /1 9:15 am X
'ﬁ .. Cackling Goose €/1 11:30 am x
|
! Cackling Goose €/1 1:00 pm X :
~ Spectacled Eider €/1  11:00 an X
| Cackling Goose €/1 8:40 pm‘ X
Mew Gull €/1 9:30 pm X
-
) Black Turnstone €/1 9:30 pm X _
: Arctic Tern E/1 3:00 pm X
: Cackling Goose €/2 4310 pm X
o Sabine's Gull €/2 2:00 pm X
B Willow Ptarmigan €/2 3:40 pm X
y Cackling Goose €/3 10:30 am X
- ' Cackling Goose €/3 7:50 am X
¥ Black Turnstone €/3 8:¢30 am . x
- Cackling Goose €/l 9:15 pm x
‘ Sabine's Gull . 6/ L:00 pm _ x
Black Turnstone 6/ 6:¢30 pm X
Cackling Goose 6/5 5130 am = x
il
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TARLE 6, (cont,)
Species . Tate . Time. . Successful - -Unknow
Unsuccessful
Sabine's Gull 6/5 9:00 am X
Willow Ptarmigan ~ 6/5 beltO pm -
Arctic Tern 6/5 6:30 pm
Arctic Loon 6/6 9:50 am
Cackling Goose 6/7 10:00 pm -
Red Phalarope €/7 9:05 am
Greater Scaup &/7 2:05 pm




TABLE 7.  Behavior of nesting Cackling Geese in 1971,

Dafe Nest ILocation of Distance Time Total Activities Distance Activities

Number Observer to Nest - Time of Hen to Male of Wzle
' QObserved :
6/13 98 West Tower 60 yd, 12:30pm 40 ¥in., returned to 50 ft. standing

nest in 1 min.
turned eggs #

hr, later '

é6/21 98 West Tower 60 yd. 1:20pm 1 hr, returned to 20 ft. standing
_ , nest in 10 SR
min., turned
eggs after

50 mine _Wl ‘.v 5
93> West Tower 300 yd. 1:20pm 1 hr. incubating‘ 20 yd. ‘staﬁding T |
92 West Tower 350 yd. 1:20pm - 1 hr, incubating L rt, sfanding
96 West Tower 150 yd. 1:20pm 1 hr, returned to

nest in 25 min 20 ft. standing

N
joy
lp»S .

€/28 98 West Tower. 60 yd., 12:05pm returned to - o
v : nest in 5 min. 2 ft. standing
93 West Tower 300 yd., 12:05pm % hr, incubating 50 ft. 'sténding°
228 West Tower 300 yd. 12:05pm # hr. incubating 20 yds, sfanding
6/29 5 Camp 1/3 mi, 12:30pm % hr. stood on nest- 2 ft, s?énding

ing island with wings
while fox was Lstrelched
30 ft., away e
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TARIE 7. (cont,)
Date [Nest Location of Distance Time  Total  Activities - Distance Activities
- Number Observer to Nest Time of Hen to Male of Ilale
’ Cbserved
6729 259 Camp 300 yds. 12:30pm 10 min, incubatingv 2 ft. standing
‘ o with fox 50 on nesting
ft. away island
7/1 23 North Tower 300 yds., 11:50am 2 hr. returned to 20 yds. stéﬁding'
L nest in 10 .
min.
203 North Tower 300 yds. 11:50am % hr. incubatingr 5 ft. stéhding'
. . . ‘-'i
305 North Tower 270 yds. 11:50am % hr. incubating 12 f+t. standing ~
: 1
22  North Tower 300 yds, 11:50am % hr, ‘incubating L ft, standing
295 North Tower 500 yds. 11:50am % hr. returned to == -
: nest in 30
j min. :
7/2 165 Southwest 250 yds. 7:00pm 45 min, incubating 20 yds. standing
Tower T
96  West Tower 150 8:00pm 1% hrs, returned to  -- -

nest-with =
nest trap--
in 1% hrs.
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TABLE 8. Bird species nesting on Study Area during 1971.

- Species%

gNumbérQOffNests; vPen_CentQSuccésstI

Arctic Loon
Whistling Swan
Cackling Goose
Black Brant

Emperor Goose
b

White-fronted Coose

Mallard
Green-winged Teal
Pintail
Greater Scaup
Oldsquaw Duck
Spectacled Eider
Total Waterfowl
Willow Ptarmigan
3andhill Crane
Bar-tailed Godwit
Long~tailed Jaeger
Parasitic Jaeger
Glaucous Gull
Mew Cull

Total Nests

17

2

200
36
20

17

e N

32
337

6

S ——

355

52;8
100.0
63.5
50.0
100.,0
82.3
100.,0
100.0
undetermined
100.0‘
0.0
50.0

"5_0.0,
33.3
- 100.,0
100.0
100.0
100.,0

100.0

- * Excludes small shorebirds, small larid

and all passerines,
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FICURE 8. Locztion of 1971 waterfowl¥nests on Study frea.
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FIGURE 8. (cont.)
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decrense from the 355 nects found in 1949 and 113 neatis found
in 1970.  Newot sesrching e rmrtu were of an intensity equal Lo
that of 1970, The decline in neating can be attributed to the
lateness of apring. '

;The*frequency"o?f1971 Cackling CGoose nests found in or
1969 and 1970 roore and eider neat forms is presented in Ta
9. ooy of the como neat feormo on inlards were rouced each
year, often by lLhe same epecies and pe ...ubly the same female,

Only one case o nogt para itism was recorded in the 1071
Fiold seanon, A Spectaclad Sider nest was found with six
elder epes and one Cackling Goosme egp,  Thic neat wae abandoned
by the : hen during late incubration. The eider egom wers
subian g Adectrored hy an avian rredztor, T removed the

Cace SO e

avernged 26

‘ U - SN

fies s cacaomn (Toble 106,
2 the kmown hatching dotes Tor (zcekling

e Rekh! duly 6 and 7 owas the 1071 Lo

L]
' hn 1969 and 19%0,

(SRS RS AU N VDR TS 5N S L

Laid, clutech =izne, oand regting suceans
. . d eldors 2 1971 are presentsd in Table 12,
J\pf‘o“ Fmot; had the shest neating success, with all 20
neasts “UC”CSSfU]. Cackling decme exhinited the graatest nesting
deamity ond White-Tronted Cesee the lowest, Tlack Dront had

3 rom@whﬂt I

tte

e} ey wan-t‘ oroeny e N e -t—‘-:-, - 1eany s}
ﬁl,!x('/-L neas ]._I’l:;;') sSUueCcess 18T VIG5 4

Atotzl of 25 unhstched oggf’ were comoved from Cackling
Goowse nests after the hatehing period. 0Of these n"”n, eipht
vere widled, ten were infertile, and soven were undetermined,
“Four of the 25 ergs were buried in the bottom of four nests
and were unturnzd dvring the ‘incubstion puv{od.~~waoh'of the
cegs may have been-—he firet of the CTMfch, then the ren built
up the nest to keep the other eges drisr, Ssveral buried eres
wore slaoo Tound during the 1970 nesting ceason,

Lotely destroyed poose and eider neots are summarised *n
Fov thooe nents whoso dale of desiruclion vwas »kncmn,

. ority of predation on goose 2pr  occurred during ]:-::.*;(;:

m“ulm' O, Moot e lonses con bhe atiritated to Glaveon

Guil and Parasitic Jaeger nrodation,  An Arctnc oy was seen

taling egrs from n Cackline Coose nest and from o Spectacled

Fider nest, Fox predation on esgs was very light in 1971,

Artin 1940 and. 20720, o sraater porocentoof -the. quli
foonn ety loeated on i=londs wore sucerosi™l (Ta%le U).

N Sl m ) (31 | )3t mt b
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TABLE 9.

36

near 1969 and 1970 nest formn.'

Frequency of 1971 Cackling Goooe nests

found in or

‘Category

Total Number of Trequenoy by Loca”;

1971 Cackler Nests Island- Shore
C Peninsula

In 1969 Cackler FForms 19 19 0 0
Found Within 18 in. o

1969 Cackler Nests 1 1 0 0
Found Within 5 ft. cf

1969 Cackler Nests 3 3 0 0
In 1970 Cackler Forns Lox* 39 1 0
Found Within 18 in. of

1970 Cackler Nests 8 7 1 0
Foung Within 5 ft., cf

1970 Cackler Nests 16 14 2 0

In 1969 Goose or Eider

Nest Forms 1 0 1 0
Fcund Within 18 in. of

1969 Goose or Eider :

Nest Forms 1 _1 0 0
Found Within 5 ft. of

1969 Goose or Eider

Nest TForms 2 2 0 0
In 1970 Goose or Eider

Nest Forms 3 2 1 0
Found Within 18 in. of

1970 Goose or Eider

Nest Forms 1 1 0 0
Found Within 5 ft. of

1970 Goose or Eider

Nest Forms 1 1 0 0

* lourtcon of these -0 nests were. a]"0 1n the

Goose nest forms,

same 1969 Cackling




TARLE 10. Cackling Goose incubation periods in 1969-71,

37~

Incubation Period* -

Distribution of Nests

(+ or - one day) 1969 ©.1970° 1971
24 I 3 ‘ )
25 ” ¢ .
26 5 5 s
°7 b L 0
28 . 2 1 1
29 1 1 o
30 0 1 0
31 . 0 ;

Tosal 16 .8 5

Average 26%1 26%1 26%1

Beginniﬁé with the day the last egg was laid
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TABRLE 11, Digtribution of known hatching dates for Cackling

38~

Goose clutches in 1971,

| mDistfibution*»

" fiatching Date - - -

o July 1 2
July 2 5
July 3 v
July 4 10
July 5 8
July 6 ol
July 7 19
July 8 _16
July 9 - 8
July 13 1.
July 18 1
Total 101
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Boes lald and average clutch size for goose and
eilder nests started, nests incubated, and success-

ful nests in 1971.

Cackling - Black Emperor White-frt. Spect

Total Nests

1.

1

=1 .

b

FR |

=

Goose Brant Goose

Started 200 36

Total Eggs Laid 755 84
Average Clutch¥ ‘ L, hly 3,36
Number of Nesgtgi# 170 25
Total Nests Incubated 163 2L
Total Eggs Incubated 736 81
Average Clutch¥ ' 4,51 3.37
Number of Nests¥% | 163 24
“Total Successful Nests 127 18
Total Eggs Hatched 504 L9
Average Clutch 3.97 2,72

Per Cent Success 63.5 50.0

RO |

A |

j

%  Excluding nests with unknown clutch sizes

Number of nests for which clutch size is known and used
in calculation of average clutch size

U
°
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TABLE 12, Completely destroyed goose and eider nests in 1971.

Species Number of Nests Per Cent Period in which Destroye4d
Destroyed Destroyed Teying Incubation = TUnknown
FEarly Late

Cackling CGoose 57 24, 5% 8 10 7 22
2lack Brant 18 50,0 0 0 6 12
Emperor :Goose C 0 0.0 0 0 0 0

, : ’ 1
White-fronted Goose 3 ‘ 17.7 0 0 3 0 3

: S

Spectacled Eider 16 50.0 0

* - Bxcludes 16 nests destroyed as a2 result of nest trapping
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TABLE 14, Success of goose and eilder nestsin relation to nest
locationg~~1971, :
y' Species Location Total Pef Cen£}Succéssfu1 Per Cent
r= : of Nests Nests . of Total Nests of Success-—
‘ : ful Nests
- Cackling Island 157 78.5 107 84,2
B Goose
- Peninsula 36 18,0 18 14,2
r Shore 7 3.5 2 - 1,6
Totals 200° 100,0 127 100,0
| Black Island 3h ol b 17 ol bt
Brant
Peninsula 0 - -- -
Shore 2 5.6 : 1 5,6
Totals - 36 100,0 18 100,0
, , Emperor Island = 4o 20,0 L | 20.0
o Goose Sl e ' :
- Peninsula 3 15.0 3 15.0
- Shore 13 65.0 13 65,0
= ‘Potals’ 20 100.,0 20 100, 0
¥ - White~fronted Island 0 - S— -
. : Goose
' Peninsula 0 - —_— —
™ ' :
i Shore 17 100.0 14 100,0
n Totals 17 100.0 14 100.0
d Spectacled Island 11 34,4 5 31.3
Fider -
I Peninsula 8 25,0 b 25.0
1 . _
Shore 13 40,6 7 h3,7
- ' :
h Totals 32 100.0 16 ©100,0
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Study - Plots

'"hree %4-square-mile study plots were set up in 1969 to

,st1matn predation:on Cackling. Goose cggs and the effect on

eating density ag a result of human d1 sturbance of nesting
"oe se, For each of the three areas, the following was recoried
during the 1971 nesting season: number of visits by myself,
numbcr of nests found, number of eggs in each nest, and nest-
ing success, The most frequently visited plot (iwo) had a
76,0 per cent nesting success for 25 nests (Table 15). Both
plets one and three were visited only twice before hatching.
Plot one had a 56,5 per cent nesting success with 23 nests
started and plot three had 93.5 per cent nesting success for
31 nests (Figure 3)

*

Lrtifinial Nesting Tslands

Loty

In Augus t, 1970 three artificial nesting islands were
constructed in. three ponds which had no natural nesting is-
lands for geese. These islands (madh of 55 gal., drums covered
with sod) were carefuvlly inspecited in June, 1971 Two were
tilted °1oqu“ys and pnart of the sod had been blown and wash
away. The third was partly tilted, but held a Cackling Goo
nest with a clutch of five eggs. All eggs successTully
hatched on July 1. The hen was nest-trapped and all five gos-
lings were web-tasged. ‘In August the three islands were re-
raired.

ec¢
s

Broods

Brood sizes. for all broods seen where definite counts
were po ssible, are presented in Tables 16-~19, Cackler class
I (usin plumage classes. of (Gollop and Marshall, 1954) brood
gizes averaﬁed 4,0 for 10 broods, but the average dronped to
3 40 for 43 fledged broods hmpﬁror Goose brood sizes dropped
from 4,00 For 5 clams Ja broo ds to 2,90 for 20 fledged broods,

Little time was devoted to brood movement studies due to
a lack of conspicuously marked Cackler adults., Only one web-
tapged Cackler gosling was recaptured before the handing
season. It was found two and one-half miles east of the nest
1t was tatged in 27 days earlier. A brood of four Cacklers
were color leg-banded on August 12 and resighted one mile south
on August 17, 18, and 20, However, the young were scon flying

on August 20 and may have flown the mile south.
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» TATLE 15. Total egss and average cluteh size for each of the
/ three Cackling Goose study plots in 1971,
-
Plot One. Plot Two Plot Three -
oo Tetal Nests Started - 23% ' 25 31
™ Tetal Eggs Laid yZ 117 140
Average Clutch 3.22 L, 68 b, 52
% Total Nests Trnicubated 16 21 30
- Total Fggs Incubated 63 109 138
. Average Clutch Incuhated 3. 94 5.19 b, 60
™ successful Nests 13 19 29
M:_\_ Total figgs Hatched L7 88 114
~() | |
L Average Clutch Hatched 3,61 h,63 3.93
— Per Cen® Successful 56,5 . 76,0 93.5
; Number of Visits until
First Eggs Hatched 2 L 2
) “Number of Visits until
Peak of Hatching L 8 6
™ «
;3 Number of Visits until
3 80 per cent of Fugs
Hatched 7 12 8
* Excludes 2 nests destroyed as a result of nest trapping
!
i
™
|
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TABLE 16, Cackling Goose brcod size observations for 1971,

Frequency by S$ize of Brood Totals

Location  Age
Class® 1 3 04 5 6 7 8 Rroods Young  Young/Frocd
on Ia 1 o o 6 3 0 o o0 10 4o b, oo
Study Ib o 6 5 6 7 L 0 0 28 110 3.93
Area IIa 2 L 2 4 2 1 0 ¢ 15 L8 3,20
IIb 1 6 2 5 2 0 0 0 16 49 3,06
IIc o 2 1 5 1 0 0 0 9 32 3.36
111 13 2 3 01 0 0 14 50 3.57 =
® 5 9 6 12 9 2 0 0 43 146 3. 40 |
0tf  1Ia o 1 1 0 1 1 0 o0 b 16 .00
Study Ib o 1 0 2 1 0 0 O n 15 3.75 |
Area Ic o 0o 1 2 2 0 1 0 6 29 L, 83
But IIa o 3 4 L4 6 2 0 0 19 76 L, 00
¥Within IIb 1 6 2 5 2 0 0 0 16 4o - 3.C6
5 Kiles F 3 3 6 7 i 2 0 0 22 72 3.22

No observations were made of age classes Ic On; and IIc and III off Study Arsa
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TABIE 17, DBlack Brant brood size observations for 1971.
Location Age Frequency by 5ize of Prood Grouped Broods** Totals" ,
Clasg® 1 2 3 4 5 6 Pairs  Young Broods Young Yg/Pr.
{n Ia-c 2 1 4 4 5 2 2 6 20 75  3.75
tudy ITa 2 1 1 1 0 0 0 0 5 11 2,20
Area IIb 6 6 1 0 0 0 0 0 1 3. 3,00
IIc o 0o 1 1 o0 0 0 0 2 7 3,50
IIT 1 1 2 0 2 .0 0 ; 6 19 2.17
H
i3 1 1 4 3 0 0 0 0 9 27  3.00 &
0ff Study Ia-c 1 0 0 0 1 0O 0 0 2 6  3.00
Area, but Ila o 1 1 0 0 0 0 0 2 5 2,50 g
. t
Within IIc O 2. 0 1 0 O 0 0 3 8 2,67 |
5 Miles P 1 2 2 0 0 0 0 0 5 11 2.20

* HNo observations were made of age classes IIb and IIT off the Study Area

¥%  Young seen with more than two adults




Emperor Goose brood size observsz*ions for 1971,

Location

F

2

uency by Size of Brood
1

3

Broods

Totals o
Young Young/=rcod

o T B - A v . T S Eoy R Gub s Sy VD Mt W VP W GER e WS SSY Gme D W G GAD S SE M W G Ame G Ame oS G TR e G T G e W G S M AN M G S G e S S S S WA Gme M W G G G G NS G G S W e

off

Study

Area, but

¥ithin 5

¥iles

0

0

[y

IR
[N

=

.

ISEEEN

0

0

(@]

=

[}

(@]

5
10

20

39
15
37
32
31
58

11
35

18
34

b,00
3.90
 2.-5'0'
356

3. 4

2.99

* o observaticns were made of zge classes IIb on the Study Area;
~and Ilc off

study Area

U9
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Erood size observations for White-fronted Geese and Spectacled Eiders--1¢71,

Species. and Age Frequency by Size of Brood Totals oy

Location Class¥* 1 2 3 Ly 5 6 Proods Young Young/#rood

White-fronted Ib 0 0 1 0 i 0 8 - bL,00

Geese Ic o 1 0 0 4 0 3 12 - 4.00

on 111 0o 1 0 0 0 0 1 2 2,00

Study Area 13 o o o o0 1 o0 1 5 5,00

#hitefronts ITa o 1 1 2 2 1 7 29 b1l

Off Study Area III 1 0 0 0o 0 0 1 1 1.00

Spectacled Ia 0 0 o) 0 3 2 5 27 5.LkC

Eider Ib 0 1 0 1 0 1 3 12 b, 00

on Ic 0 2 0 2 2 1 7 28 4,00

‘Study Area IIa 0 0 0 0 0 1 1 6 6.00

IIb 0 0 0 0 0 1 1 6 €.,00

I1I 0 0o 0 1 0 1 2 10 5.00

F 0 1 2 1 0 1 5 18 3,40

o
3

Area;

No observations were made of Whitefront brood classes Ia, and
gnd Ia-c, IIb, IIc, and F off the Study Area.

"l{a -
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Only 13 Cackling Geeec were nest-trapped in 1971 despite
the use of four nest-trare, Pard itic. Jaeper Dreda ion on...m
erge in nests with cet timﬂm' and my lack of time, resulted:
in a less than expected catch., All Cackling Geese nest-trapped
were color-marked ard coler-banded, each with a combination of
colors in order to recognize individuals,

-

Randing and Marking

A total of 123 Cackling Geese were Fsnded (USFW and color

~leg bands) on or within £10 miles of the Study Area in 1971,

During the Cackler hatehing reriod, 261 goslings from 70 neste
were weh-tagged in or nea arty the neJt (,L,lo 20). Yost gearce
were les-banded duoring three banding drives,

Aq of December 10, 1971 seven band returns have hean received

from CZackling Geese tanded on the study Area, Banding returns
are Jl@??ﬂu“O in Tatle 21.

Cantive Birds

Several Cackler -and Canada goslings were held captive to
comnare thelr growth and davelopment with wild birds. 7Two
Taverner's Canada and threz Cackler goslings were raised from
oipped tgis to flight stage at 01d Chevak. These goelings

an
were welghed, mOdoureQ, and ih@l” feather deve]opwent rooorded

at weekly intervals

Measurements

Banding onerations made a large number of Cackling Gense
available Tor measurements Measurements were obta 1n9d from
7 Cackler goslings atill in the nest, 4 half-prown goslings,
22 local males, 18 l1ocal females, 4 adult males, and 20 adult
femalec, These measaremen=s have not heen summarized.




Adult ¥

TABLZ 20, Cackling Geese narked and banded in 1971,

Age sex Web-Tagged Nest-Trapped - On 3tudy Area Within Two Total

' Miles®
Local¥*# & X 261 261
Local  w Ty Ty T T T T
Local F 14 22 34
Lq§a1 | M X 0 b

4
Local F X b | 0o b
| I

Adult F

to
(XY
W (o)}
o]
[N
)

Adult

Total Geese Leg Banded _ 122

# . 2anded off 3Study Area, but within two miles of its boundary

tagged, but not necessarily leg-banded

%
%
=
®
o’
!

U-~IUnknown; HM--Male; F--Female

- AN DS B S
. N
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TABLE 21. Cackling Goose bard recoveries--1969-1971,
Eznd Number  Age Sex Date Randed Iocation Banded Date Tocation Recovarad
: Racovered g

£G7-10038 Juv i 8/5/69 N. Cor, Sec., 32-2 Fall ®9 California
897-10046 Juv F 8/5/69 N. Cor, Sec. 32-3 12/27/69 California
897-10001 A4 7 6£/18/69 Nest 255 10/21/70 Tulelake, Calif,*
897-1002L Juv o M 8/5/69 N. Cor. Seec., 32-3 10/24/7C WNount Dome, Ca,¥*
Pin¥ Rand Juv - 8/12-3/71 Study Arez 11/2/71  Tulelake, Jalif,=
807-11693 Juv  F 8/13/71 Nest 121 11/9/71  Tulelake, Calif.*
897-11689 vy F o 8/13/71 Nest 121 11/11/71 Tulelake, Calif.=®

‘ -G =
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Food Hablts

During. the 1971 field season one adult Cackling Goose .ani
four goslings were collected-for .determination of contents.
thelir digestive tracts. The hen, shot on June 9, contained:::
several seeds of Poa eminens and a few shoots of dried Carex
sp. Unfortunately, this ren 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.

Two goslings, six to nine days olds 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, szbout 12 days old, had what appeared
to be small{one mm long), black, insect larvae in its proven-
triculus., No flying insects were found in any of the birds.

Twanty hours of Cackling Goose feeding observations were
made during late July and August in the vicinity of my camp.
Adults with broods fed primarily on shoots of Carex rarifliora
and Carex mackenziel until seed heads developed. Then both
shoots and seed heads were taken, Adults occasionally took
seed heads of Chrysanthemum arcticum, During late August
crowberries (Zmpetrum nigrum) were added to their diets, On
no occasion were flying irsects observed to be taken by geese.

Determination of Insect Abundance

To correlate species end number of flying insects in the
diet of Cackling Geese, with availability of insects, up to
16 one-square-foot sticky-boards were set up. The relative
abundance of insects was cetermined by the catch over a given
period of time with known wind conditions. Insect sticky
boards were in use from Jine 19 through August 31. The average
catch for thig period is given in Figure 9.

Determination of Mammal Abundance

From my record of daily observations of mammals (Table 21),
the population of Arctic Foxes ranging on the Study Area was
no more than two., One Arctic Fox was seen on three occasions,
twice within one-half mile of my camp and .once two miles from
camp, One fox could easily range over the entire Study Area.

ore Tundra Hares were seen in 1971 than in any of the
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E TABLE 22. Date and number of mammals seen on Study Area in 1971,
r Date . - ]"I“undra ‘Hare. . Arctic Fox .. Harbor Seal:
F Bay 22 - ok

fay 23 2

[? May 30 2

o

r June 6 . 1
c June 8 2
,— June 13 1
June 19 ‘ | 1

E ‘ June 29 1

~(_ July 2 1
July 3 . o ‘_ 1
"‘ July 14 - ‘ 1
- July 21 . ' 1 young

]

l July 28 | 1 young

~ July 29 : . | 1

ti August 25 - 1
r August 29 S 1 young = 1
) August 31 : 1
E September 3 1

sSeptember 7 1

i
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previous three years spent on the Yukon Delta, Hares were observed
on nine different days. Two pregnant, adult females were col-
lJected in late May, I believe only one family renided on the

- Study Area.  One young hare was scen three times, in July and
| August, all in one-half section of land, :

- Harbor Seals were spotted on eight occasions in the Kashunuk
B River around the south edge of the Study Area. Twice a single
’ adult seal was seen resting on the north bank of the Kashunuk

River.
=
» 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 August 1 to Auvgust 7. Ten traps were sprung--probably by

passerines and by rain. The only animals caught were one
Savannah Sparrow and one Lapland Longspur.

Estimation of Primary Terrestrial Productivity

Ten randomized, 0,1 sg. 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 from the grass-sedge flats of the Study Area
were analyzed for nutrient content. Each vegetation sample
consisted of 20 randomized subsamples each 0.005 sq. ¥, The
vegetation clipped for each -sample was approximately one quart
in volume after drying. The results of the analyses are given
in Table 22. The first sample was taken at the peak of growth-
before fruiting; the second during development (late) of fruit,

NS A |

Soil Nutrient Analyses

]

Five soll samples taken on August 31, 1971 were analyzed for
nutrient contents, fFach sample consisted of ten randomized
subsamples each six cu., in, in volume. The rcsults of the anal-
ses are presented In Table 273, '

7
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FIGURE 10,
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Oven-dried weights of vegetation clipped from ten .
0.1 =q. M. plots during 1971. ’
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TABLE 23, Results of analyses of two vegetation samples taken
from the Study Area in 1971,

Analysis®* (in Per Cent unless  Sample One Sample Two:™
otherwise stated)

Caloric (cal/100 gm} 338 291
Molsture Content 1.5 0.9
Ash 4,8 5.8
Fiber 14,7 ) 24,4
Protein 15.1 _ 12.0
Carbohydrate ' 59.6 53.8
Ether Extract (Fat) I, 3 3.1
Nitrate {(ppm) <20 L6, 6
Nitrogen as NN - <0,1
Nitrite (opm) . - : <1.5
P 0.49 0.27
K 2.5 2.1
Ca 0.11 0,058
Me 0.29 0,28
Na 0,61 0,43
Al (ppm) . . 114 52

Ba. (ppm) 6.0 <2.,0
Fe (ppm) . " 320 215

Sr (ppm) 30 24

B - (ppm) | | 13 | 17

Cu (ppm) _ 9.4 113

Zn (ppm) 26 _ 27

Mn (ppm) 124 134
Cr (ppm) <3,0 : 3,0
Dry Weight (gms) 12,50 ' 26,75
Dates Collected July 16-17 ' August 3, 5

*  Cond -ted by WARF Institute, Tnc., Madison, Wisconsin 53701
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TABLE 24, Results of analyses of live soil samples taken from the Study Area on
August 31, 1671,

Anzlysis® Tundra Poa eminens Zlymus - Carex Carex Average
arenarius rarifisrs maclkenziel

s _;

pH 5.3 6.5 7.1 6.7 6.3 6.4
per 6.2 7.2 5.7 5.2 11.8 7.2
P (ppm) 4,5 9.0 3.5 10,0 7,0 £.8

% (ppm) 97.5 188.5 236{0 168, 5 18&{5 174,

...g(

8
6 .
z (ppm). 167.0 259.0 351.5 351.5  259,0  277.4 £y
ppR) 292.5 514, 5 06,5 564,0 L482,0 491.6

A

ppm) 6.0 12,4 14,0 12,0 14,4 11.}

(
(

“n (ppm) 14,0 73.0 222,0 2L0.0 17.0 113.2
(pom) 12.0 20,0 27.0 20,0 24,0 | 20.6
(
(

Ka {ppm) 372.0 1728.0 1694,0 2232,0 3859.0 1976,0
Fe (ppm) 576.,0 1002,0 1104,0 552,0 1008.0 8Lg, 6

*  Aralyseg conducted by Deparitment of Crop and 3Soil Science, Michigen State
University, East Lansing, Michigan 482273
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Mappinge Vegetation

Verotlotion on Lhe Study Arn; W nwtnwnvamd into o}nvnp
iroups and mapped during August,. 1971, The. completed map is
given in Figure 11, A des 0Y1p110n of the VPF”tullﬂh .ypeﬁ?isv
given in Table 25,

DISCUSSTON

Cenerzl QObservations

The lzte spring snow and ice conditions provided an unusual
opportunity to ohserve birds whose migrations were delaved snd ‘
Lo docwrent the effact on waterfowl production, Sprines migreonta }
not soen evious years included: FKnotz, Pomerine Jasgers, §
and Snow ﬂlnflw““

Other bird species recorded for the Tirst time on the
3 weres  Aleutinn Terns in late Jure, Hudsonian Jodwit
late June and mid-Aagust, a Cliff , in late May, and
Whitn—orowned_Sp,rer_ln late August, Twenty-eight hird
bred on the Study Area in 1971. The total number of bird snpe
seen in the past tn“eo field seasons was 61, Oply one Short-
o roq Qwl was seen [on Nay 93) Their scarcity ean be directly
ated *to the overwinter crash of the wicrotine population,
unrprloﬁngly, more than the usual number of Parasitic Jaegers
were seen. This year, for the first time in threec vears, two
pairs of Para ”111h Jaegers were knovn to nest on the Study Area.
One pair was nest- t“amped and color-marked to study their move-
ments,  The palr ranged. over two scouare miles in the central
study Area. N

’

Observations in previous years indicate that White-frontnd
Geese were tho firs=® species to arrive on iho Study Arvres,  The
migrating geese seemed to follow the 359F, isotherm, As soon
a8 Snow cover molfcd off the upland tundra 1hcv movvd north nnd
inland in pairs or in small Tlocks of less than seven birds,
Whistling Swans alan arrived early. Like White-fronted Gees:,
swans exhibited no peak in migration in 1971 and flew in pairs
or in very small Tlocks, The first Cackling Geese reached tne
Study Aren soon after White-fTronted Geese, In 1571 the numbar
of migrating Cacklers steadily increased to a peak on May 25,
then pradually decl’ned, Cackling Geese arrived in pairs or in
Flocks ses large as 13 birds.  Blo ok Brant arrived on the Study
Arca sevaeral daye alter the Piret White-fronted Neese were croen.
Brant moved onlo the Study Aren as paivie,  However, Clocks of
50 Lo 75 branl were seen lying north during the veak of migra-
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FIGURE 11, Vegetation map of Onumtuk Study Ares.
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FIOGURE 11.  (cont.)
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TABLE 25.. Perucéntfocdurténcé:of_vegetation-typés_oh'Study Area.

.‘Vegetatloq rr‘ype o ‘o< . 7 Per.Cent Occurrence .
.(Domnnant ou001eq—-Suo domlnant) e SRS ra
Poa em]nens~-01rex rarlflora,>Calamqgroet1%'w._ 39.61

. dvuoh?mn 1ode : N

Elymus arensrius --Calamagrostls deschamosiodes, 31,00

Carex rariflora, 3211x ovalifolia . ' . -
Carex rariflora--Calamagrostis deschamnsiodes, 16,60
. Festuca rubra, Sallx ovalifolia; tforha o
Carex mackenziei--forbs - 9.66
Carex macker (aoout 90 per cent) 1.19
Car@x rariflora. (abogt 90 per cent) 0,72 -
Tundra 043
Elymhs‘arenaﬁl‘s (a ,o~t=90gpéf?Cent} 1:0.3?
Eriophorum ansus tlfollum-—Cavex 1yn byaei, S 0,14

- Carex nuq+~136 _ : _ :
Empetrum nlarum——galax ovallfolla 0,14 .
Dlsturbed--forba 0,14
Total 100,00
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. tion on May 27 The late%t arr1v1ng eﬁ001eu : the Emperor
B ~ Goosge., These birds arrived one week’ after Whlfe fronted Geese.
‘ Although a few. small flocks-of three to 10 birds were seen fly--
Lne north moet Jmperorq arrlved aS palrs. Ce T

Pre—nestnnv waterfow] use was re]aLed uofthe@abundancevo -
‘ shallow, meltwater ponds -along the south edge and. eastern third
(} - of the Sttdy ‘Area. These were flooded in 1960 and 197 - and
= Wererused for reetlng, feeding, and conulatlne S

The number of mortalltle“ recorded in 1971 was greater than
in 1970. .The increase ‘in waterfowl predatifon by Jjaegers, gulls,
and foxes may he due to a lack. of voles as a buffer species_

Use of the Study Area as a feeding grounds by Rristle-thighed
Curlews and Whimbrels continued in June and July, 1971, One
adult Bristle- thnrhed Curlew was collected on June 26 for the
| ‘Clarence Rhode National Wildlife Range Museur, The bird.was
. a female banded near Lisianski Island Hawal on September -1, 1967.

=1

: The fall mlxratlon of geese was not an abrun departure.
“After broods rerched flight stage and incrzased their fat re-
- ‘serves, families moved south.,  The usual’ southwqrd movement

pf') of families of Zmperor Geese and Cackling Geese across the Study -
Area was ngt'n%ccquﬂ +his h:a+ fall. nnﬁﬁ?threﬂ wara HoTnvnd

- . ‘. ‘AA-‘-N o [P R S LJ\;I \:-v-a-
as a result of the late spring rc ﬂopeque* Tt late ﬂeSung“”ﬁd'
. » moltlnm.’ o _-;_»_“:; L ‘

}Jo"

1

[

“1Res ehtlnes of Marked Cacklwnﬁ Peese

=]

At least three one-year-old Cackling were observed

: Geese
. on the Study Area in 1971, One female was paired and nested. An
[T ~attempt was made-to nest trap her, but she deserted her four
o eggs, two of which were fertile.,. 'This was the Ffirst case of
' a yearling Cackling Goose nesting. - Only one other case of a
[7 - yearling goosz (Drante canadensis 1n+0r10r) nesting -has been
. '»,reported;ln the literature (Hall and Fehiilvrey, ‘10“1). Anothar

yearling which may have been mated was seen on June 11 with taree.
@

™ other Cacklers. The third yearllng'ws o male seen on August
N 28 :feeding with five other Cackling Geese, ack of additional
‘ . observations of yearlineos 1najcate they summer off the Study
— . rea-at an undriermjned loca 1on. - : RO
= . Resighting of,mbrked‘ddultS'ne"' the site of Vanding indi-
- - cates a slrong 1“ﬁﬂ‘Acy to return to thevsame or nearby nest
. - site year afto: yeer; One adult hen has nested on the same
g pond: 11rbevyears ;n c'u:ceS":Lon._-,,_ c et L
';ﬁﬁﬁ
al
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Pehavioral Observations

fj © o cAscfound 1n1970%-nest siteiselection . appears to be.corpe-
Tated with the availability of suitably sized, dry islands or
noniraulas in ponds with ne other territorinl geese neurby
(within 40 yardcs?). Time of nesting apovears to be dependent
on the dryneas of the neal cite, The first nest started by

# Cackling CGoose in 1971 was located on an artificial island.
The top of the island was 10 to 14 inzhes above the pond water
and lce level, and obvious 1y was not flooded by meltwater.
Other nests started early in the nestin” season were often
Tocated on iulands six to 10 inches abtove the porid water Jeval,

Nefenae of a nesting territory was commonly only by the

[7 male o7 a palr, The male can be recognized from its mate hy:
1) a more erect posture and greater aleriness
[7 2) response Lo coalls of other Ceckler males and pairs;
’ the male was usually the only bird to respond to
_(”> . there calls and was always firct to answer a call
(AN
b ‘ 3) elightly lorcer size, particularly of the bresst end
head propnrtions.
- v
L These concluzions are bared on observations of marbed, paired
: Livrds, ' ' ' ‘ ‘ '

‘ The male defending ap avﬁq, whether feeding or resting,
. will immediately cssume an "erect"” pnzu’ro (de: teribed by Blurton

deneg, 1960) when a Cackling Gooze pair closely aprroaches or
enters his territory. As the intruding pair comes closer to the
male, he assumes a "hent-necked" poasture (Plurton Jones, 1960)
and will run at the intruding male in a “"forward " (Blurton Joneg,
1960) or "extended low-coil™ (Klopman, 1968) posture., This
pggrogsivennss by the territorial male is usually mulficient

to chase off the intrudirg pair. '

1

NN

However, a wore aggressive bohavior, running in the “ex-
tendd Jow-coil" position, then flying at the intruding male,
has been observed, Often the female will fly with her mate
while defending the area., After the s, oressive cncounter,
the male rqurn' to the female ond "egreets" (Klopman, 1961)°
her.  The sequence of 10~veﬂxivv-poufu10“ appears to be exactly
the same as described by Klopman (1968) for Canada Geege

1

B

The apgpressive postares exhibited by a Cackler male townrds
oLher Cacklers, have béen seen while o l““]t‘ defoended hia terri-
tory [rom an intruding Speetacled Bider palir on June 7, and
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when another mele defended his territory from three Emperor
feose on June 173, ' ¢ '

A Upon  arrival on the tudy Area, adult males defend only. .
themnoelves and. their ma1~ . Once a nest site hag been select
the palr defend an areca ag iarﬁe ac 2100 sq. ydas,  The size of
the territory may decrense as incubation progresses,  After
hatching, only a small area (20 feet in dlameter?) around tlre
mate and brood are deflended.

D

Klevan copnlations by Cackling Geese were obhserved in 1971,
The mating behavior of Cackling Geese is guite similar to trat
described for Canada Geese (}lopmﬁn, 1962), However, the
head-dipping behavior may be more vigorous as the male will

submerge the entire head instead of only the bill.,

Obsevvations of the feeding behavior of Cackling Goose

framiliae were cazsily obtained while weotching from my camp.

Zoth adults and young pald little attentior to flving insects.
The adul+ts would shake insccets from the bill or head region,
Ceecse conaur Carex rariflora and Carecx mackenziesi choots

and meeds primarily,  MHowever, the adults vwould oceanionaslly
Pl Ruwev avroticua leaves and ent the flowers of Chryve
hﬂ“”m arofionr. The goslings were never zeen talking 2hm
santherums until fugust 24, A hen and a gosling were foedir:
gida hy eide.  The hen nlbtlpd_on a chrys anthemum flower anc
the yeouang also began nithling. Several minutec later this
youns: began adding an ocoasionaluchryﬂln\Lowum flower to. 1t:
diet.

Nesting

A total of 200 Cackling Goose roqtb were found on the Study
Arez in 1971. The Wcﬁtxrﬂ den ity we somewha’t lower than in
previous years (Table 26), opoofac]nd Tider nesting density
war mich lower than in 1970, The slowness of spring snow ?“d
ice melt-o?f redvcad the number of available nest sites at the
begirming of the nesting season., Some pairs may not have
found suitable nest sites and therefore did not nost.

Avernre clutch size for incubated nests was norm:’ for
Cuekling Geeoe, Emperov Cecne, and Spactacled Biders, but wos
Low for Plack Brant and White- fronted Ceese, Average clutch
sirme at hatching showed a greater reduction than in previous
years, The preater loss of ecges can be atiributed to more
Intense predation by Parasitic Jacgers and Clancous Culls.

Of the neats that were started in 1971, more than ngunl
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TAZLE 24, Numiter of nests, average clutch size, total eggs haicned, and nesting
? < s PR
success for geese and eiders in 19269, 1670, and 1971, :
Cackling Geese Zlack EBrant Emperor Gesse
- ’ E N Aty ikl . 4 - - - -~
196¢ 1970 1971 1922 19706 1971 1949 1970 1971
Totel Nests Started 22 226 200 30 383 36 20 1 20
- -

Total ZTzzs Haiched sy 512 504 19 38 L9 88 53 €0

iveraze Clutch Hatched 4,53 4.50 3,97 4.50 4,22 2,72 4,88 L,LE L,00 ,
| _ - N

Fer Cent Success 63.1 60.2 63.5 13.3 23.7 50.0 90,0 68.4 100.0 T

#White~Tronted Geese

1971

Spectacled

1969

1969 1270

L,6L 5,30

Total Succesgful Nests ‘ 20 21
Total Eggs Hatched 86 102
Average Clutch Hatched 4,30 4,86
rer Cent Success 80.0 91,3

Started 25 23

17

40
4,11

1970

70 32
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The shorter nesting season may have dizsconrased
aootrovy noeobine drive,

- Ihree Rlack annt nests were- found. in the-eastern thivdo.
of the Study Area. DPrant. havo never nested there before, thus
Ehe nente pepresent new plionecer nesting,

As in previous years, a much greaior percentage of Ceckling
Goose nests were on islands, These nests suffered Ie,g rrecation
than those on veninsulas or shores where foxes have access (Table
14). Alsc, clutch sizes for island nests averaged 0.25 eggs
larger than for neats on other sites, Thus, the most productive
naots were located on islands,

Some Cackling Ceese return Lo the same nest site to nest
ench yaoal From Takle 9, almogt one-third of thn-1971 Cackling
0ot ed in or near a nest site previously uuy
by Also, 14 Cackling Coose nests of 1971
RN ala e same Cackling Coose nest form uznd in 1640
and reused in 1970, - Unfortinately, none of the hens n2n the 10
naats ware celor leog-bandad, thus w}e‘%m“ the same individuclco
narind thre asccutive years is unknown,

[

N
iy

and 7 (Tz=b

Cackling Gocse egen wac July. 6
da 1Y 8 later than in 1969 and 1970,
0

: for
1) or 9 to 12
(J
+

Almont 80 por cent of the ‘s hatched in o Tive dﬁy'vvrjo« in
1274 corpered with an Giﬂhv w:y 007104 in botk 10060 and 1070,
ul‘\ two 1071 nests hateched lat Cnggrwting'thuL‘Txey mey howve

hﬂ?u reneating attenpts.

The neat?

]

cycle from time of nest construclion to hatehing
of egent sverared 21 days for Cackling CGeese, This includes an
Lverase iucx.;taon_period of 26 days. 'The first ege laid in 971
was on June 33 the Jast nes® to hateh was on July 18, The
length of *the 1971 nesting pericd for Cackling Geesc was 46 dave,
'ne nesting perlod lasted 62 days in 1969 and 63 days in 1970.

study Plote

m\

he three ctudy plots provided uvseful information on the
aCfent of human disturbance on neating Leese., All three plols
woere nol visited until clutches were compléte,  Plot one, whore
Loundary is 1745 yards from my camp (““WFO j), had the lowest
denaily of resting Cackling Oeeste.  Plot three, two miles from
camp, had the hishost density. A gimilar cituation was recorded
in 1aove, ’ o A

Plot onc, wilch wasr the leset frecuently visited plot (Table
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checking neats around ploi on:o and-nedrby plot. two, may have

[ K

had the Jownst percontage of succezssful nents of the three

[
U |
Lots The reverae would bhe expecthed -if humon distorboncee wan

actor inducing predation, Wy asctivities around camp, and

i'siurbpﬂ'newtlnr‘vweso; Howaver, casual ohservations of wop“o
in plot one did mot reveal any hens leaving their nestn while
1 worked outside tha plot.

Plot three, whizh was visited at a mnderate intensity,
exhibited an abnormally high nesting success for Cackling Geese
‘"he increased success CoUlu te the result of having rno Glzucous
Gull nest (and coarzguent egg vredation) along the south edge

of the plot in 1971, A pair of Glancous 7ulls had nested there

“hoth in 16649 and 2970, The paiv of mulle apparently destroyed

nany of the Black Brant neste found in the larfﬂ lhke in the

extrer: southweat Studﬁ Area. In 1971, boeth R]ack Prant and

Cackline Jeace hed 1 hirher t%an nermal nesting svecess with
swor of their nerts in *he southwest heing destroyed,

It is ihTﬁ“Oqtiﬂg to note that plot twe, the moot
viaited plot, .had 2 higher nesting succsss than did all the
lins Geese on’ the entire Study Area., This war aot the coae
19?@ when 4h ik ovisited pWQl (one) had a success 7, 5 par cent
boelow »oomtive Otudy Arez., Alsoe, oplot-two hag had
no resting Gulls during the 1970 .and 1671 field 2eaOoNs,

]
H
)

hunmen sctivities within one-*hird mile of
sites does reduce goosz nesting denaity,

ing geene, where Claucous Culls are also

se egg losses,

T conclude - t
geece selecting nest
Disturbance of nest
nesting, may increa

-a,...a
’1]

Artificial Nestino Tslands

The three artificial islands convtrucfud in 1970 were designed
to simulate the typleal islsnd used by nesting Cackling Geese.
Vegzotation vlaced as sod on the islands was sufficient for nest-
ing in June, 1971. However, 1wo of the walqn g were tilted and
had piccas of sod washed away. The third island, which was also
Lilted, wos uned by a Cackling Gooze as 2 nesl site, The hen was
nest-trapped and color banded, Hopefully, ahe will reoturn in
1972 to nest on the same inland,

&
1)

.
(s
Al

~ The two damw od islands were repaired in Aucust, 1971, AL
three iclands had eood growthe of vegetation cuitable for nesting
in 1972,

One new artificinls 1aland was built in 1971, - This was locatoed
Lwo-thirds mite northeast of camp on a pond with no natural
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Pelandes,
The une of an a~tificial icland indicates that Cackling Goose
nesting habhitat ean be-created and nesting densitien (at leayt

in low quality habitat) can be increased,

Broods

Date collected >n broods have been limited to brood size
counts, However, on July 19, a clear day with goeod visibility, ‘
T climbad the gix observetion ftowere to census the Study Areca. ?
It wes difficult to determine whether all pairs seen had broods,
IIndnubtedly some hroods along ‘the southeast “tudg Area were
mianed, The cournt wes made so that no broods could he counted
twice., In Tabla 27 zre the resulte of the census, TFf the
broods cox\*ﬁﬂ ara compured with the nomber of succesaful neste
! 2, there o o movement of Cagihling

tcntrnﬂtﬂﬁ Geeana off the Study Ar 3, Appar~
entl 1y thn‘~ iu a woveno of Emperor Geoce hroods on to the Study
Arca, e vae evident during the 1970 hrood

Gr C‘(\

500N,

Averaze bhreood size from elass Ta to clasa F indicates 2
loas of 2.6 youns par Crekling Goose broed and a loss of 1,1
youns for Emperor Hoose broodn, TLooking at the avoragz hrood
sises shown in Tabla 14, lhere iz a gha»p drop-in ¢ize of
Cackler broods in the class Ih to 11 period. Goslings in this
period are 10 to 20 days old., At this age they are still
sugcaptible o predation by Glaucous Gulls, Howaver, Emperor
brood. sives drop in the class TI1 group (age about 50 days).
Emperor young of this age are normally safe from Glaucous Gulls,
Thus, the loss of Emperor young car not be entlrely attributed
to avian predation, Perhaps the larger FEmmeror broods moved
of ' the Study Area due to a chanse in food habits. At this
time crowherriss and ,lOHdWOPWlP“ Rubus chansemorus) were
ripening. Moot of these herriss were found Just south ol camp
ard to the cast of the Study Area on tundra. Since tha larger
I'mparor brooda were seen along the periphery of the Study Area,
thesa birds may have left, to feed on berries, before other bhroods,

Neaol: Trappine

Nest tropping olTorts were devoted to cnt tehing rackling
Ceono whonie nesls wera nearhby camp or the oouorvnuwon-iOWQrm,
Four bow-net trops with extra long trip cordg were used, 0Only
13 heng were caplured.,  More wonld have been caught, bat at
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Toact one Farasitic Jaeror was destroying e-rgo in nests with
troapa. Sixtesn nests wore destroved no a resulil of nest trap-

Randing and Marking

A ereater number (261) and a prea|ﬂr percentage (51.8) of

goslings were webh- 1wﬂyﬂd during 1971 compared w1Th 1970
and 1969, HPLChTﬂ“ dater for eggs were calculated vsing the
egsr Flotation technigque (Westerkov, 1950) of estimating incu-
bation stace., Ag many nests as pogsible were visited on the
ate the'@asﬂ were sraedicted to hatch,

drives on the Study Arca yilelded a coich of
of which eight were web-tagged youwig, Two
ff the Study Area vielded a catch of 60
vedused catech can be atiribuled to lsck of

and @ize of the drive arsa belrg too lavs
2, Prood: cnn oacidon be drivan more than one-
Teciling Geore will stop and hide in tall eoo

1 :
]
.thmmh the drivers, Tho scolubtinn
woneceme to he-s o reduction of the
oo Brlves.

Are& “l”P&i? tOIAu

a n0u+l ate Mover.

u_cn+1v 110]1°“ refuges ore exhtan-
“ivaly used by WintﬂWLP” CHCRJWP” Geeze, The estimated
winteringe population of Cacklers nthers close to 300,000
(pers, comm., E,J, D'Neill)

H sy} .Y
by Novemba

bher ard 3
[
¢

Captive Birds

Captive geese h2ld at 01d Chevak werce useful for correlating
cege and fenther devalopment, Dﬁ“nlhc their almost unlimited
dict of dog food, they reached flight store one week behing
unpermed wild birds of the suwme wge,  Tack of exercine may
explaln the delay. Their growth did avpcar to be normal, All
gecne rapidly pained WO?j}*“unT*l“}‘JP’szm i ies broke through
the sheaths,  Once the Tlight fenthers were fully developed,
the birds agsnin sgained wc.‘p,h e : ,

me-"’ unpmmed. Cackling feese reached flisht ctare in 40
to 6 dayc, Anothes ¢ix to 12 days were ragquirad for peese to
pain fat reserven mnd light experience before mipgrating soulh,
Thus, the tolal minimum tine younge aopent on the Stuady Avew woo
e days,
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Food Habits

e me—— & S o st e S

fona and studies of cron and,

ed on zeedo and rools of Care

wiznzard cont
egeost thal adults (before time of new
% rariflora,

nta

a eminens, and prohably some

F!&mux arenoriueg,

Whon groen ﬁhoqhh of
these were heavily ¢
sedao Ohoofn until 3

tha proedominant food,
shith in ulet. Rirds

Carex spr.
raved. Both young and adults
eed heads were formed; then
Cnee crowherrics ripened,

departed an their SOUuhN?Td migratjon.

More study of th
firzl ten days 8 ne
| tho inse

BXeE:

:.'?_-f“ﬂ i

P
h
rari - «an“or
the cdges of ponds.

:
sedres wore vrowi .
*he Fashunuk River b
ware not stud“od, H
the taller pgrass spe

The sticky board

mining the relative
m1ﬂ“3ﬂ, and bloclklLli
in early July, when
The incects catosorl
Thoy appeared Lo he

hoardo, lhiforiunurﬁ’\

celver from slicky-

some conflict may ha
Prant grared the very short

/8 SLT
‘\..

e food habits of goslings dur
fal

and Poa eminons were avallable,

grazed green
these bhecame

thare wan &
grazed sedges and ate berries until they

ing their

rsaary to determine 1T insecthta are taken,

data of 1071 (Figurce
wore not

<

alings, particuln

Sy o Plack
ﬂOSOth.P whﬁch wey

1]
Lo anowoy

are a part of thelr diets,

o be 1ittle competition Tor
ingoGoose. ”qmiWioS'y
vegetation

0 sed;

4

1

neak of hatehing on July 6 and 7,

2re attracted to an
3 AY

follection of

0 typas, pn
Ceege T”OPDT“OG To rrare shorv

%), crane-

common during most of the

™~
i

Frart, wouln

Pewer ceed hende were taren by Fmicroars,

ve oceurred when hoth species

Rlaclk Yrant

ciea~-Toa emninens, and Hlymus

sedges in the few tidal

ranerally fed on sedges
ank, Food habite of White-fronted (Ceerc
owever, this rcpecies was commonly

cnd Plack
ponds whoroe
along

e
sean in
arveonariugs,

Tnaeey Abandance

technique proved guite usefl for detor-

abundoriece of flyinge i}rﬁ'
oo were commoin during:
the warmeost

the last
summey Lomper&tuxog wore recorded,

Moagoitos,
of June and

zed an "olher Dipterans® irncluded housceflies,
excopt onn olicky~

ovepronmpled - ase Tew worn seen
. muuqnitrn wore able to ex

bonrds: freebimotions of thelr

1rl

anhe bheme-

Aol Ty sbhurdance

L ty
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sifying conme

indicated Lhatl moct were teen during early and late ly,

and carly August,  hey were most bot10r some (4o hunaY ) on
humid days with lit-le wind. Another problem with sticky-boards
was thatl crawlins insects and splders were not sampled,  Crane
fliecs were more abundant than'surgested by the sticky-board
cateh,  Perhape aeveral ploto oon] be watched Tor timed Pﬂraod
to determine abundance of crawling insects during the 1972
Tield ceason, :

Abundance of Mammals

The summar of 1071 wae the low in the microtine population
cyele and the high in the Tundra Hare population, Prohably due
to a laok of ' ceconomus, Arctic Fores were not common,
Mo Red on the Study Area, One was Seon two
miles duly,

Primvarv 5?011ﬂ33tzﬁ:a, Troduction

The quﬂ%o Tar live vegetation y%w@notior in _
show an initial perisd of rapid growth, followed hy a dacline
rm incr@aso, end Tinally 2 declire in ;rowbn Clearly
was o nreblem in the ““mﬂ1'hp design--not encugh .
nlotas vore clivpnd to sive reliable data, ""nu }'1i;_';‘n voloen for
the firslt clipping period were probably the result of misclas
' 3 shoots which were not living natter

1
m

~ .

prodnced 1n
for sedgze
folium (co

- N b :"",: ¢

1. The July 24 to 26 und Ausust 13 to 15 peaks
wth worn due to an aburdance of ¥riovho an et -
mgerase) in the sample plois,

Disregarding the Tipures for the first CAipplng Jer1oﬂ 1“0
total above-grouand production averaged 187 erams v
I, ver 10 dony period., Pezk production (over 250 ”m“./ aq. M)

W r@no“ﬂd in carly August, before fruaits had fully duveloped.

Corex rarviflora, Blvsmug arennpias, Poa emineng, Carex mackerzied,

and Eriophorun anﬁumtipolﬁnm accounted for the majiority of
vroduction,

Preliminary datn
duction was almogt 1w

indicate that wbnvnnmrmund primary pro-
2 oas greal, as 1970 valuens calculated for

the Rarrow, Alacka rozion (Provm and Weat, 197 0Y., Also, time of

peall production agresd with that for tarrow in 1970, Howevo",
the chortened orowine season on my Study Area in 1971 was still
A Tow doys lonoar Lhone Lhe 1970 srowine aeacomn ol Parrow,
Additional Tield wor: invoivines a larcor number of plotn may
provide morae roliable data to comparye with obther arcltic and
alpine production [iourea,

‘,‘“h t \ Q"




LAY

! .
i Plant Mutrient Analyses

‘ _
. Comparisi iion: of.two;”poolet-sampl 307 vege#qt1on ”Dle'“d
' foar nutrients has shown some frends %n nutrient content. The

™~ 1lwo analynes showed a drop (from mid-July to early Avgust) in
' a1l nalrients execept nitrate, B, Cu, Al, ¥n, Cr, and the ash
and Tibar contents (Table 23), The decline in nutrients can
— be correlated with production of fruit and possible onset of

; greater nutrient storage in underground parts of plants during
) carly Afuvgust. A similar trend was veported fFfor nitropcn and
rhosphorus contents of foliage collected at RBarrow, Alaska in
mid-Tuly and early August, 1970 (Brown and West, 1970),

_ In Table 28 nutrient analyses of vegetation (all species
- snmopled) Po‘loctod from my Study Area on July 16 and 17 are
Twith a sedge spccien, Erioonhorum anguctifolium nol-

comnares

v 4 ot Rarrow mn July 15, 1970, Anziysis techniques ware
- simidar for reta vnn from both sites, Trom two to 40 times
B as ) were found in. the sanple from my Study
o Aven comba with thet from Rarrow, Comparstle data (which
is in presse) for the Iarrow reglon in 1971 and for the eastern

of_r”@ to hetter determine the cquality of
the Yukon Delta, -

e

}

; 301l tests iIn 1971 indicate the soll types on the 3tudy

» Ares consist of Joams and silty-loams with high organic contnts,
© Tho phosphorus oll ant of the soil samples was very low ag was

B the calciwn content (mabln 24, Both the magnesivm and jron

‘ values were highy masmesium may occur in amounts approachin:

toxicity. :

- For comparative purposes, results of soll tests conduciled
o on loam soils from Darrow and from the Sludy Area are presented
in Table 79, Soils on the Study Area have from 40 to 200 times
the nutvient concentrations at Barrow,

: The hirher nutrient content of both the =il snd plants on
= oy ﬂTndy Areom compared with Ravrow 1o velated to Lhe land fo--
- matlon and olimate of the fwo arcas,  The Rarrow reglon i Lun-
dra.  The soil is poorly drained and is froven for o ](ﬂ”lé"‘(“‘ Sime
- comnared to $o0il on wmy Study Area.  Chemical altleration of
adnerals and plant deoompcr;tLon 19 glowoer in Tundra reglono.

In controct, Lhe Slady Area in o flecdplain with siltly orponice
sl owhich du Lhowed Tor Towe perlod:s in the oammer,  The aoive

Lhowed wona 40 also decper than at barrow., In addilion, Lhe
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TARLE 28. Comparison of plant nutrient analyses in mid-July

at my Study Area (1971) and Rarrow (1970).

Notrient. - . Content (grams per sq. M)

Study Area*

Parrows

P 0.61
X 3.12
Ca | 0.12
Mg O.3§
Fe 0.04
Zn | 0.003

in 0.015

0.030
0,155
0,023
0,022
0.001
0.001

0.002

Bl
W

For foliage of all plant species sampled

six samples) from Brown and West (1970)

For foliage of Eriophorum angustifolium only (average

&
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*d 1ife on the Yulkon Delta provides a greatoer
zer,  Conseaguemtly, rlinb production and nutriont
G,

i) mare abundant bl
Canount ol Coplbilid
e 'c:o.nt,e-mt, o hiighe

[N

— Mapping Veretation

r'rom "Mahle

2 the Poa eminens vegetetion type is the most
i common on the i

1]
Wy Arec However, CquX rariflora is the most
N Cabundant plant }cl £ &v it occurs in several veretation tynes,
Elyvmus nrenul_ug is other common gpecies found in the more
{1 saline areas, ﬂ“p@ﬁ;:]l" ulnnﬁ hannk of ]onsz. 10d"@~¢rass
! o

I
2
u
-

meadows account for 99,5 ;
Tundra nakes up the remanning D.S pcr cont,

3 A total of 3.21 sq, mi. (76,1 per cent)
L 1. 10'“P”'¢n<] vigztation. The remaining 1
ol g g : Most of the ponds hLa
(mare's Y orrowing © the shoreline i
In the Yooof the'ponﬂ“, in deener water
dormie Potemapnton pectinatus nve the ¢

The majorily of Oackling Goose PG%ES, Elack Brent nsets

cand - Sopcctacled Rider nests are on 1worw1w asurrouwnded with eit

s ; R . SRS SN S - [ SO - e

- U hwo vogexewtmon types—~Coarex ra

» Coooe be found in any ve,
i .. -

L. DETalN .J ing SBwene neost on

v”vmfﬂ“7ﬁn Ty
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PARLE 29, Compariocom of soil loots on my Study
with «oil torty at Barrow in 1970.

in 1971

Text (ppm) 7 UStudy Areak Rovrot &

174,06

Ca 2774

S Gd bk A T G e A BT mar e WM S e el e s s S8 P bt LI e RR Ged R G ML VM BTS (hae mes WIR St Get s A8 W £ e o B s b

| 6.4

*  Avernge of 5, pooled-samplecs

KIREYaRY
7S N

Nata avallable Tor only 2 samples

FOAverace of 3 namles of elay loam soll (Brown e
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Additional Information Mot Summarivzed

1. summary and analysils of zoose measurement o
2. analysis of egg mnnuurom<nt wfor . all wilerfowl speciege—-

gize rang:2 per species, 1ze range per o ecluteh, and
sizoe POrt’lLdT]ﬁn with fTate of er

3. analysis of nest site preference by each waterfowl
specles and correlation of nest site with availability
of nest sites

b, territory size as indicated by distances hetween nests

5. analysis anl summary of nest dimensions

6. analysis anil summary of nest vegetalion

Most of this work will be completed this winter after

trancferring all data to computer files,

Mlans for the

> -
it

ha {ollowins ig a list of guaestions couceorning Cacklius
mare

Cacan 'Huhh may he naﬁtiallji'nsw:“no Ty (nnuno!1P~ ona ¥
sinrmar of r.xu(xcn:

1. Whet ig the degree of fide1i+v rxhi%?icd by o palir Tor
a particular nest site or arven

2. What per cent of the firct year brooder: roturm to
their hatching grounds

2. What per cent of Cackling Geese breod nr one-year-olds,
38 two-year-clds, and as threo«ywnrwv1db?

4,  What per cent of the late hO““F are cencota?

5. 0Over how lerge an area ¢o broods move baforn eal
TLimht? :

A, Te thore a molt migration by non-brocdope?

7. To there a differential spring migraiion for various
aoe prouys?

Y]

ATL of theoe gquestions ¢an be enswerad by stesrving
J , '
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individunlly marked birds. Much of May and June will be apent
watching for marked geese.

Pro-llesting and Nesting

T plan to continue taking observations on bird migration,
and recording bird species seen each day. Individual Cackling
Geese from odd-numbﬁrnd, migratjxg flocks will be shot. These
birds will be welghed, measured, sexed, and aced, Hopafully,
some yearling birds will be collected in this marmer., Daily
activity of Cackling Geese will he noted--especially nest site

selection, oonuialory behavior, and territorial defense behav-
ior.

Once nesting is initiated, the Study Ares will he systemat-
ically searched for nests, Informeﬁio . imilar to that collec-
ted in prﬂv1on° vears will be recorded fnr ch rnest Tound,
Nesting hens will be observed to determine i any are color-
handed, An atftenpt will be made to induce rcnes Ljnﬁ Ty des-~
troying ceveral nesﬁs of marked Cacklers, A
Geese will be removed from an 0,125 sguare m area. This
area will be watched to see 1f nest sites are again chosen
by geese nesting latar in the season. Any new nesting geese
will be removed to datermine their age. Ty removal uhOOith
mere data can be gathared on the minimum breeding age of
Cackling Ceese, The three Cackling Toosc study plots will be

maintained to evaluate the effects of human disturbance,
Artificicl nesting islands will be checked for nestins water-
fowl, '

O

D )—-"l—' Q H)

No Cackling Geese will be nest~trapped, therefore more
time can be spent obzerving color-banded cfeese, Severzl
nesting pairs of Glaacous Gulls and Parasitic Jaegers will he
nest-trapped for color marking, These predatory birds will
be observed to eovaluate their predations on goose eges, and
to delermine the size of their feeding arcas,

One 80 acre plot will be set aside as a cencus area for
all noesting birvds. A tally of hirds seen and nests found will
be made twice during the nesting season.

n
1 nesting Cackling .
1
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1 also plan to hire an assistant. He can check nests while
T watch from a blind., In this manner I can obscerve the effect
of human disturbance on necling geese--record goose behavior,
and any predation,

Frood. Season and Fall Fisration

Cackler goslings will be web-tageed while in or near nests,
Time will be spent observing broods of color-bhanded geese in
order to study hroodé movements. .

Brood counts will be made throughout the summer following
hatching., Census of geese will be attempted from the six
observation towers, '

Daily activity of brocds will be observed, with special
attention to feeding behavior and food habits during the first
three weeks of the brood season, Goslings will be sacrificecd
for a food habits study. At regular intervals, young Cacklers
will be captured, mezsured, and released, Thelr measurements
will be compared to those of known-age, captive goulings.

Incidental Information

A census of all birds on &0 acre plots will be conducted
several times througnout the summer, Information on weather,
devth to permafrost, snow and ice conditions, birds seen,
mammals seen, and abundance of insects will be recorded each
day of the study.

The following will be recorded for each goose captured or
found dead: - date, time, location, sex, age, weight; bill,
tarsi, and wing measurements, and plumage characteristics.

In addition, ingested food of dead bhirds will be collected.

tnergy Budeet Study

With the help of an assistant an attempt will be made to
estimate the total cnergy budget of the Study Area.

Primary production will be estimated by clipping at 10 day
intervals the vegetation in 25 plots each 0.1 sq. M., Plots
will ‘be randomly located co that both terrestrial and aguutic
plants .are clipped.  The clippings will be separated into

grasses, sedges, and forbsy  welghed, dried, and rewelghed.
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In addition, several otdtLon samch.u will be analyzed for
nulrient content, calorlc content, protein, fat, and carbohy-
dratc. percentage. :

Twen tv wafor Uanplos w1ll be takcn for checha] anaJy=

Yole vopqullon sﬂze and OGMpO°LLIOH will bn ostlmaiod by
trapping along a transect at bi-weekly intervals throughout
the summer, : ,

Vegetation removed but not consumed will be estimated by
Sdmn1xnr nest materlals of birds, VOlOo, and hares,

insect populations will be studied by observing insects
on one sq. M plots for given time periods.  Also, elght sticky~
boards will be used to sample abundance of flying insects., At
ten day intervals, ten, six-inch soil cores will be examined
for Arthropods. )

™

Fish populations will be sampled using traps and nets,

Consumption of YeLoLQL on by hertivores will be estimated
from published data '

Data on avian populations will be gathered during the normal

o . e
course of the study

The energy budget study will be the first for a waterfowl
breeding erea and should provide meaningful re°u1+" for com-

parison with other srctic areas.
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mmary and Corielusions

This progreass report covers obs OFV&TlOn” on the 1971 Cac<-
Ving.fGoose breeding gseason, - The four-dguarn-mile “f“dy Area
voer 1oetted 20 miles south of Hooper Bay on Lhe Yukon-Kusko-
kwim Delta, Alaska., My primary interests of the 1”’/1 study were
Lo document: mnesting phenology, nesting densities, water-
fowl production, ané effect of predaLlon on waterfowl, especi-
ally Cackling Geese, Secondary objectives included: observa-
tions of ter 7Etﬁw'11 copulatory, and feeding behavior of Cank-
ling fnese;  determ? naTLor of flying ingect, and mamnal abun-
dance; ohgervations on food habits of gaese, estimation of
primary torrestrial production, and collecction of soil and
vegethation samrles for nutrient analyses,

Teneral obmervalions indicated the 1971 breeding sesson
war deloyesd 10 days by late sfow and ice melt-off as a resvlt
dyy ool vwerther in May, Conseguently, nesting, hatching
f]@ﬂ'wn’, =nd migrating were also aolqyei atecut 10
tre firat geese in the zpring of previ
reinted to the ?zppraarano~ of food

.

“@TﬁTuf cover nn tundra, VWhite-fronted
' .‘;317*(,"‘1( 'to arrive on the .‘fl:‘-.ldy
followad hy Cackli
Y ) » Most swans and goe
; 7( pairﬂ. nly Cackling Ceese,

: ,g;wwror Geern Med a in the 1071 sprins oig
my Study Area. 0)(: xOO““ arrived they fed, loafed, a2nd matad
in arens covered by

v 1.,\..,_:«(

VU6

i

shallow meliwaters, "These flooded areans
were 1ocated along the south edge and the eastern third of the
Study in 1969 and 1*? Geese in 1970 utlllaeﬁ a flooded area
on the south bnk of u[lC rashunuk River south of camp.

Soven new specien of birdg wero recordnd on the Study Area
1971~=raiaing the total tally to 61 bird specles seen in the
tothree summers, A minimuam of 26 bird species have nested
the Study Area ecch vear of my study,

The number of hird mori :11ries in 1971 was greater than in
3070, he increase in wrwﬁw ion on waterfow]l may have been
dun to o lack of Tadra Veles as oa buffer specles,

Tn 1971 19 colov-bandad or marked Cackling Geooe wore
obrorved,  The most notoble marked bivd wan a yvearling female
which nested and prodoced [our seeg, two of which were fertile,
This warc the firet cose of a yearling geone hreeding, Recipht-
ince of marked adulls near the alte of bandins indicated a
slrong tenderey Lo vebturn Lo Uhe aawe or nearby neot oite vedrs
allher yoar,
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Bohavioral obhservations mnade on Tnel
Vit (taoltoen ("C”H‘] thedl mheast one ‘-Jr‘.'!,‘i" 1
Pateing and courtehip behavior did not ocenr on the Ztudy Area,
Neoting began as UOﬂh as  dry nest oltes were availalle in ponds
wWilh no.other territorial rceese, Once o nest aite wes choosen
ty the pair, the male defended from other wulerfowl sn areas

20 laree ag 2100 square yards,  Size of the territory declined
through the remaind:r of Lhe breeding season,

no Geeaa have shown
ove nestlingg commer ces,

An averase densgi
mile was recorded in 1971, while the average was 76 (5% Cackler)
in hoth 1969 and 197¢ The delay in the breeding season plus
haman scetivity near geese sgelecting nest sitec reduced goose
nesting dengitien 71. Olutch sizes were slightly lovar
in 1671 ther in pre s years, The freguency of the clutctes
vith gevern and o Toe was merkadly lower, The shortensd
neslting ne : induced a pW*mPtu»m end to egr laying
in ‘0’/‘

ity of 71 moose (5C Ceckler) nests per sguare
71 A

.
e e

Canlins 0
synchrony, L >
80 aer cent of the hatch=d 1n a flve
ir an ocdowt dov roriead in 1662 ond 1970,

o

Mooae nechs ero located on islande., Theso

ion, and had larger clutches, hence
-

Jooated on other eitag

woot Cock

neasts cuffered leos preda

y , .
grogtor produetion then nest )

Cacicl

he f*av

K1ing Coosn nosting period, date the first ess was laid
date the laes nest hatehed, was 46 days in 1971 compared

with 62 days in 1969 and 63 days in 1970,

.

Construction of ﬁ”Ti“*oiﬂ1 nesting islands in low quality
habitat can inereass the neshing density of Cackling Ceese.
(ne ~f three artificial islands was used as a nest site in 1071

he mo"f simificant cauce of epe lose wae predation by
ancerun Culle,  Humon disturbance 01 resting geese, especially
noear o le\ulC(Nlﬁ‘ fult nestl, izaczﬁor,, 1 predation on soose enos,
Claucous Gulla, and erpecially Poracgitic Jaseera, did learn to
follow a hvman who was checkings nestro, ne*t ~-trapping geess, or
movings throuen a neshting aron,  The Jaegers wovld peck esuzs in
mattendoed nerls a3 near as 30 vavds from lhe human,

Nesting succeas has boeen rnlntivvlr conatant in the past
throe bhreesing oconnons for 211 rcoode cpeclies except Blecl Bront,
l,' mb hove oad Ineeceasine oo aeas poasibly ag o sult of the

celline in nectinge poivs of dloucous Culls

The Jength of the neahting cyele (eoge-layving to hatehing) for
! Geesn averaged 31 d’V“ for ull three years of the study.
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Averacge cluteh silze at hatchinﬁ for Cnclling “nOﬁﬂ wa 97
in 1971 and on averace of 3; Foyouns resched T13eht ot
11nJ" rained flisht in a mlnimnm of Lo duv" aftoy bwihhnm"
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Cackler broods after hatching moved to nenrby feeding arcong
(sedee versetation) -n the Study Awo" or to the sonth, west, op

north,  Mrood census Fioures and ' recapturaed narked younsg indicated

that only throﬁ~foumth‘ of the Cao?lor broods which hatched on

the Jtudy Area remained there. 1In contrast, lFuveror hroods
moved from the soutn and east on to the Study Arven,

Little competition over feeding arcas existed bhoty
ling Geese and mmp,ror Geese, fCacklers preferred shoots ond
seeds of Carcr PﬁriT]nra and Carex mackenziel, while “mperor
Tamilien commo arad thn chort sedges along shores of ponds,

A “0'.1 of 961 ILhWYO“ goalinge were wob~tacsed, 173 hena

- 1 - "v','",';"(‘,, arnd e ot . [ R
most offec tlvn
an area of

Bang iy

Caciling Geese banded on the vhudv
[\ ')"(“, o (17y) ’\'g- i

arrived An the Lower YViamobhaTule

Y vey S L R . Y ey e - m1 ¢ 3
udt'mnﬂi RO R syatemn smaroer, These
,

sained in the vicinlty through end enarly Decoemi

hﬂfomﬂ neving fuether south in 8.
Primavy, berrestrial, above-sround nroduction renched 15

peak in eﬁrly Ariemy

P (ov-'. T 250 grame/sqg,. 1), Corey roydFloes
ne oy 1 g

R RVETTS tug, Pon eminens, Carew mack P‘im%‘nfnm
arome FLFo7an‘ accou;" for the majority Gile

foil tests run in 1971 indicated that loams anc cilty-lom

-

with high corganic centente made up the goile of the Study Areq,
Phosphorq was Tound to be in low guantitiss. Mermesium wag
in ancnnte approaching: toxiclity,

e

Two plant nutrient analyses in 1971 reflected the soil
conditiong High porecntases of magnes 111 n, manganesae, iron,
Mosphorus was in ]ﬁ aquartitlies and
3

WQLG Tomrd, 3
Lo he the racronutricnt mlndL?xﬂijhurt productlion,

Uhe Study Area is compornoed of 74,1 per cent
ctallon of which 39,4 per cant is in the ooninens veoe o
Lype,  Covex rariflera 19 the mont abundon! whﬁ???qwxﬁyu.
sedre~prass meadows account for 90,5 per cont af the total
Lorroatrin] voratabion: tondra compos the remainder,
CoekTing Goane, LW'P' P'ﬂnt and Doeetac
i

wreatrial

p

od Hidor neols vore

o

ahod with ,h«..' Pog o
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GONS ard Corox e Ploarn vogats
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1 typer,  While-feonlod Ooone and Whistling Dwon nesto wore

: comn found on tondra or in Elymuc srenarive,  Hmperor
Cocae neated in all vegetotion typen,

| _ .
i - Additional data collected in 1971, . bhut not vetd
ard analynod mr‘ll‘f‘o : meosuvements of meer "nd 18
descrivtion of neat sitew, and ccourrence and freauency of
nest vegetation,

- 1972 field resaarch will raeseat much of thaot for 1071,
[‘ g Cackling Geesme in odd-numbered floeks will he col-
el lected in an attempt to gether more data on yesrlinse, Romoy-
ol chooting of neat? “ge will he conducted to detsrmino

no

- . L
m minimum breeding aie of Czekling Geese and to correlate late
Ll nocchswith of the breedevrs,  HNest: of ooyeral martaed

bivd: to induce renectin
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