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ABSTRACT

Studies of a nesting colony of Ross's Gease at Arlone Lake, In the Perry
River region, N.W.T. during the summers of 1943 and 1984 are described. A review
of the explorations, climate, vegetotion, founo and Eskimos Is presented. A history
of the Ross's Goose in the Perry River region is discussed.

The following foctors in the biology of Ross's Goose are discumed: orrlvol
dates, nest Initiation, Incubation, poest-nuptiol movements, mortelity, predotion,
productivity and competition.

Sight reports of Ross's Geese during the spring migration of 1944 are corre-
lated with the northward movement of the 40 F lsotherm. The poseible advantage of
this migration-control mechanism is discussed.

No courtship behaviour wos observed during the study period ot Arlone Lake
suggesting that such activities are completed farther south. Ross's Geess use islands
for nesting, presumably as a defense against mammalian predators. Mighest nest
densities were found In the mixed~birch-rock and open areas which previde both
cover and grazing areas.

Eggs ore laid every 1 1/2 days with a resultant 8 to 9 doy egg-loying period.
Clutch sizes, which average 3, may be controlled by the short Arctic secson. Late
nesters lay smaller clutches. Only 93 frost-free days ore avollobie to eomplete the
reproductive phose. I 1963 and 1964 the Ross's Geese utilized over 80% of this
period,

The high degree of ottentiveness during the incubation period results In
moximum hatching success, Mortality and predation 1s generally low on the nesting
islonds. Productivity was estimoted from counts of 1 week old and younger broods,
Most losses in 1964 occurred In the United Stotes.

Goslings are polymorphic with gradations between yellow and gray . A differ-

ential mortalily against female goslings occurs during the first 3 weeks of |ife. It



is suggested that a large Infiux of Lesser Snow and Blue Geese would be detrimental
to the Rots's Geese during the reproductive phase.
It was concluded that the population of Ross's Geese nesting ot Arlone Lake

in 1963 and 1964 was not subjected to excessive limiting factors.
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INTRODUCTION

The Ross's Goose, Anser rossit Cassin, is North America's smallest and rarest

Arctic-nesting goose. During the eorly 1950's concern fos the specles’ survival

was shown because of the low numbers reported on migration through the Canadian
Prairie Provinces and on the wintering grounds In Califomia. The lack of knowledge
concemning Its breeding hablts made management procedures subjective and Inefficient.
investigations were undertaken in a nesting area so that productivity and general
habits could ba ascertained.

in the spring of 1963, the author Initiated a preliminary study of Ross's
Goose In the Perry River region, N.W.T. The maln objectives of the study were:

(1) tostudy the reproductive biology of the Ross's Goose on the nesting
grounds,

(2) tostudy the post~breeding biology of the Ross's Goose.

(3) tostudy interspecific relationships existing on the nesting areas.

Activities were confined to Arlone Lake, N.W.T, (67°22'N, 102° 10'W)
in the Perry River region and to the mouth of the Perry River. This region constitules
the traditionally reported nesting ground, although in recent years smaller colonies
have been reported from the Hudson and James Boy areo (Borry and Eisenhart 1958,
Cooch 1954, Macinnes and Cooch 1963) and Bonks Island (Barry 1960b, Monning et
ol 1956). Arlone Lake, according to the Kogmiut Eskimos, wos the locotion of a
well established nesting colony, so much so that it received the nome "Pikiullk"
which means 'nesting lake'. Gavin (1945) reported the presence of a Ross's Goose
colony at Arlone Lake as early as 1937,

Data on previous ornithological work In this area are sporse. Blological
survey work was carried out by Mr. Angus Gavlin during hls stay In the arec from
1937 to 1941 (Gavin 1945, 1947). A sclentific Investigation of the geography,
birds ond mammals was executed in 1949 (Manson et al 1956) and In 1962 a woterfowl



banding crew studied the potential of the area for goose banding (Mac(nnes and

Weske 1962),



Previous exploration

The region adjacent to the Perry River lies in one of the least explored areas
of the Cancdion north. Samuel Hearne (1795) was the first whiteman to penetrate the
interiors of the western Keewatin and eastern Mackenzie districts in an effort to find
the mouth of the Coppermine River, Hearne's first two trips, 1769 and 1770, into the
barren regions were short and he did not get far north from his base point ot Churchill,
Manitoba. The third expedition, 1770 and 1771, followed the wooded areas of the
treeline for south of the barrens. The narrative of his journey contains many notes of
natural history and in his closing chapter the author gives a detailed account of many
of the animals with which he came in contact during his years in the north.

Coptoin George Bock (1836) explored and described the area surrounding the
Great Fish River (Bock's River) during the years 1833 to 1835 (Fig. 1). His main con-
tribution lay In the description of the region north-east of Pelly and Garry Lakes. The
maps he constructed of the region as for as Montreal Island (67° S1'N, 96° 25'W), ot
the mouth of the Bock River remained the only ones until 1948 {Baird 1949), Although
Bock's primary purpose for going into the north was to find the lost party of Captain
John Ross (1829-1833), he kept natural history notes of many of the regions traversed.
Preble {1908) states that Back did not encourage the collection of natural history
specimens and that Mr. Richard King's (surgeon and naturalist of the expedition)
medical duties kept him away from much of this type of work, However, the flora
and founa described by King, although not original (see Pennant Arctic Zoology,
London, 1792-5), gave insight into the existing flora and fauna of the regions explored.

The coast of the Queen Maud Gulf, into which the Perry River flows, was
mapped by Thomas Simpson bstween 1837 to 1839 as far east os the Castor and Pollux
Rivers on Boothia Peninsula, Unfortunately he did not penetrate into the oreo south
of the Queen Maud Gulf.

The first whiteman to trave! into the region immediately adjacent to the



Perry River was David T. Hanbury In 1902. Part of his expedition proceeded north from
Loke Pelly following the Ti-her-uak River (Armark) to the mouth. The route he followed
was 30 to 40 miles east of the then unknown Perry River. Hanbury (1904) describes this
region as follows:

"The river {Armork) flowing to the north ofter leaving Ti-her-yuok Lake tra-
verses a very sterile area which here justifies the name Barren Lands. No vegetation
is to be seen except a few blades of gross here and there, while rocks, both fragmentary
and in situ are everywhere to be seen. Small shoal lakes with sandy bottoms ore formed
by widenings of the river",

Hanbury's descriptions and maps of the area were original.

Angus Gavin was the first whitemon to penetrate into the immediate territory
drained by the Perry River., He acted as post manager for the Hudson's Bay Company of
Flagstaff Island, N.W.T. (67° 48'N, 102® 16'W) from April 1937 to July 1941. Gavin
(1945) says of the region:

"To the south lay an unmapped and unexplored territory lying between the
coast ond Back's River. | made my first journey into the interior in March 1938 when
| accompanied hunters of a tribe of Caribou Eskimos to the Garry Lakes, returning alone
obout two weeks later. This wos a traverse of 85 miles, and, | om told, is the first
penetration of the territory by o white man™.

Gavin made other inlond trips, up to 30 miles, during the summers of 1938 and 1941,
taking notes on the geology, geography, climate, flora and fauna of the region (Gavin
1945, 1947),

In the summer of 1949 the first scientific party into the Perry River region
centred its activities around the geography, birds and mammals {(Hanson et al 1956).
The results of this investigation shed new light on the habits and occurrences of various
plant and animal species and brought up to date the available maps of the area.
Hitherto unmarked topographic features were placed on the National Topographic Map
Series 1953, produced by the Department of Mines and Technical Surveys. Hanson
et al, (1956) say of the regicn:

"In view of the scant attention given by exploring parties to the country
lying between the Back River and the orctic coost, it is not surprising that mops of this
area in 1949 were sketchy. The course of the Perty River was indicated by dotted lines
and our bubble sextant observations showed that its mouth was about 15 miles farther

west than shown, placing it in the District of Mackenzie instead of the District of
Keewatin",



Subsequent investigations in the Perry River region have been primarily
ornithological, consisting of o waterfowl banding potential study {Maclnnes and Weske

1962), ond the present investigation.



Figure 1.  Northwest Territories, Canada.
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Recorded history of Ross's Goose In the Perry River region

The Ross's Goose was first reported by Somuel Hearne in 1770 from observations
he mode during his attempts to find the Coppermine River. His report of large flocks was
amazingly close to the main nesting area at Perry River, and i is snfortunate that no one
took hls words serfously until after the actual discovery.

Cartwright (1940) states that it may hove been on the second or third attempt
that Hearne saw the flocks of "Horned Wavey', but judging from the dates It was prob-
ably the second attempt in 1770.

Clarke (1940) realized Hearne's words bore value when he said: "In the
Interior we have from Hearne as good a hint as any yet avalloble”. The Indlans during
thelr summer travels saw almost everything there was to see on the land but no one ever
reported finding the nest of the Ross's Goose. Part of the problem was the lack of
expioration between the Back River and the Arctic coast, which "have been travelled
by no whiteman in summer".

The species was not described for sclence until almost a century ofter Heane's

report when, in 1861, John Cassin nomed it Anser rossii in honour of Bernard Rogan Ross,

Chlef Factor of the Hudson's Bay Company at Fort Resolution, Great Slave Lake. Ross
was 3o honoured because he sent specimens to Cossin between the years 1859 and 1861,
Following the formal naming of the specles the location of the nesting grounds
became the subject of speculation for many decodes. During the years; . o
1861-66 Roderick Ross MacFarlane, manager of the Hudson's Bay Company post at
Fort Anderson, Induced many of the officers of the Mackenzie District to particlpate
in the search and Interrogate the natives as to where the Ross's Goose nested
(Cartwright, 1940). MoacFarlane postulated that It probably nested along with the
larger numbers of Lesser Snaw Geese on the Islands to the north of the North American
continent. He says:
"1 have always regretted that | was unable, owing to the abandonment of the

post, summer 1866, to carry out my intention of devoting at least two seosons to a personal
exploration of the breeding grounds of this (Ross's Gom‘eg and some other birds which ore



believed to resort to Liverpool Bay and the 'Eskimo Lakes' and thence also to the
Delta of the Mackenzie River".

Sergeant Charles Mackenzon of the Royal Canadian Maunted Police, Cambridge
Boy, gave the first indication that Perry River might be the location of the nesting
grounds. He obtained information from his association with the Kogmiut Eskimos.
Stimulated by Mockenson's suggestion, Mr. Charles E. Gillham of the United States
Department of the Interior, fish and Wildlife Service, flew over the Perry River region
in 1938. While on this flight he observed what he thought were Ross's Geese. He says
(Kortright 1950):

"From the air the writer (Gillham) could see countless large white blirds in
;F:;:ee lr'n.orshes; whether they were swans, Snow Geese or Ross Geese only time will
Gillham planed to return to the same region in 1939, this time to specifically search
for Ross's Geese. Unfortunately the project was abandoned due to the untimely death
of the pilot.

On June 30, 1938 Angus Gavin, manager of the Hudson's Boy Company post
at Perry Island started out to find the nesting grounds, His account of the successful
Journey Is published In The Beaver of December 1940. Gavin's route took him 8 miles
up the Perry River from the mouth then 15 miles south-east along a small tributary of
the Perry to a small lake (now called Discovery Lake, 67° 33'N, 101° 49'W),

Gavin (1940) says:

"On entering the lake, we could see them (Ross's Geese) flying all over the
place. The lake was %ong and narrow, and studded with two or three hundred reefs of
varying shapes and slzes up to about 500 by 50 yards. One of the islonds nearest us
wos covered with the white dots of the nesting birds., Through the glasses they reminded
us of ptarmigan in winter garb. As we approached they rose in large flocks over our

heads, |oud|1r protesting at our invasion of their domoin, Others took it very
philosophically, and not until we had actually landed did they get off their nests”,

In a discussion of Gavin's accomplishments Cartwright (1940) states:

"There is something singularly appropriate=~-a sort of poetic justice === in
the fact that the solution to the lost remaining ornithological enigma of North America--
the whereabouts of the nesting grounds of Ross's Goose---shouid be accomplished by
officers of the Hudson's Boy Company.
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The distribution of nesting colonles of Ross's Geess has not yet been completely
established. Prior to 1998 the only known colonies were located in the restricted Perry
River region. Soper (1952) states that the Perry River region presumably accommodates
all the Ross’s Geese in existence, Snyder (1957) ramarks that the known summer range
Is restricted to the interridge country inland from the coost in the Perry River area.
Amadon (1998) sid the species exhibits o relict distribution in that It wos once more
widespread.; Maclnnes and Cooch (1963) support this idea and postulate that this
may have resvited through exclusion from other areas by the larger, more aggressive

Anser caerulescens. Henson et al (1956) made no mention of other possible nesting

grounds.,
Somuel Hearne (1795) made the first mention of Ross's Geese in the area 200
miles northwest of Churchill, Monitoba. Smoll numbers have subsequently been
reported nesting in the Hudson and James Boy area in 1953 (Cooch 1954), Boas
River Delta on Southomptan Island In 1956 (Barry and Eisenhart 1958), and McConnel River
and 80as River in 1960 and Boas River in 1961 (Macinnes and Cooch 1963). A total of 33
individual Ross's Geese have thus been reported so far from these areas. Colonies
have been observed on Bonks island, N.W.T. (Monning et ol 1956 and Barry 1960b)
and at various points along the Qlueen Maud Gulf from the Ellice River to Shermen
inlet {Barry 1960b).
The Increase of reports of nesting Ross's Geese from areas other than the
Perry River might at first indicate that the species was penetrating new areas.
Macinnes and Cooch (1963) explain the situation In the eastern Arctic as follows:
"It is not safe to assume that this represents a recent eastward extension of
Ross's Goose range from the Perry River area, {n view of Hearne's old records it is
more likely that a very small population has always been present In the eostem
Arctic, and thot the recent increase In the number of observations merely reflects

Increased activity by ornlthologists, particularly In the North".

Probobly the same conclusion can be reached In considering those reports
from the western Arctic, based on reports from Banks tstand, N.W.T. H8hn
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(1959) soy that there is strong evidence that some Ross's Geese migrate on a more
westerly route to breeding grounds which have not yet been discovered.

If future investigations uncover additional nesting colonies or individuals
from the eastern and western extremities of the Canadian Arctic as well as the large
area along the Queen Maud Gulf the species cannot be considered any longer as one
of North America's relict species. This is particularly encouraging in view of the

sparse investigations that have taken place in the central Arctic.

Population Status of Ross's Goase

Over the past two decodes there has been on opparent increase in the total
number of Ross's Geese (Fig. 2). Hanson et al (1956) were the first to count Ross's
Geese along the Queen Maud Gulf and estimated 2000 in 1949 between the Perry
River and the Simpson River, N.W.,T.

in 1952 it was believed that the total number was still 2000 and decreasing
(Lloyd 1952). By 1958 estimations indicated that the population was over 10,000
(Munro 1958). Since 1955 annual counts of Ross's Geese have been undertaken each
February on the wintering grounds in California by the United States Department of
the Interior Bureau of Sports Fisheries of Wildlife.

in July ond August of 1960 Canodian Wildlife Service biologists surveyed
the Central Canadian Arctic in an effort to count Rass's Geese on the major nesting
colonies. The survey extended from the Anderson River (69° 45'N, 129° 00'W) on
the west, along the coost of the Queen Moud Gulf to Sherman Inlet (68° 00'N, 98°
21'W) on the east. A totai of 9000 Ross's Geese were observed at inland points all
along the Gulf ond more than 200 on Banks Island (see Toble 1). These numbers
represent a value considerably less than the estimote made on the wintering grounds
in the spring of 1960 (Fig. 2). Barry (pers. comm.) soys that ot the time of the
survey (16th ~ 22nd August, 1960), most of the geese had completed their postnuptial
moult and were able to fly, Consequently many of the birds were then located a

considerable distance from the nesting sites.




'




Figure 2.  Winter population estimates of Ross's Goose In California,
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Figures obtained from Californio aerial surveys for 1963 and 1964 show that
the number now stands in the vicinity of 32,000. This is in part substantiated by
Mr. A. Dz2ubin who in the fall of 1962 estimated 35,000-40,000 from counts made at

Kindersley, Saskatchewan, a major stoging area for Ross's Geese.

TABLE |

LOCATION AND NUMBER OF ROSS'S GOOSE OBSERVATIONS
FROM 1960 AERIAL SURVEYS

Location Number Reported

Banks Island (72°N, 123°W). 200 (+) estimated
Queen Maud Gulf Mainland. 9000  estimated

Atkinson Pt, (67° 55'N, 103°W), 48

Perry River. (67° 42'N, 102° 15'W). 262

Ogden Bay River. (67° 40'N, 101° 30'W). 12

Pitok River. (67° 42'N, 101° 18'W). 22

Simpson River. (67° 45'N, 100° 40'W), 101

Mc Laughlin Loke and River
(67° 45'N, 98° 25'W). 2365

12
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STUDY AREA

Location and Topography

The Perry River drains a part of the Canadian or Husdson Bay Precambrian
Shield. Its mouth lies at position 68°N 102°W, about 75 miles north of the Arctic
Circle (Fig. 3). It is immediately west of the Mockenzie-Keewatin border. This
region is part of the vast areoc called the "Barren Grounds” so often mentioned in
the literature. At the close of the Tertiary Period the Canadian Shield, on area of
approximately iwo-million square miles, was uplifted unequally and warped into the
familiar approximate saucer shape, with a central depression in the Hudson Bay area.
The Torngat Mountoins of the Ungova Section of northern Laobrador ore the highest
region in the Laurentian Province, and the brood Hudson Bay coastal plain section
is the lowest. Intermedicte is the Keewatin section, the western boundary of which
is located at the contact of the typical Precambrian rocks of the shield with the
Paleozoic and Mesozoic rocks of the plains (Kimble et o_l 1954),

The terrain from the Arctic coost inland to Arlone Lake is monotonously
flat and wet in summer, it isrelieved only by the presence of morainal deposits or
Wholeback Hills (Piate 1) as described by Hanson et al (1956). North to north-west
glacial movement in the past is clearly evident by the scars and frost cracks exposed
on these Precambrian outcroppings, by the north=south flow of the many, a!most
parallel rivers which drain the region, and by the north-south running axes of the
numerous lakes.

The hills ore often formed completely of gravel deposits, but more commonly
are solid rock. The helight of these hills does not usually exceed 100 feet, although
Hanson et ai, (1956) recorded one to be as high as 800 feet ust north of MacAlpine Lake
at position 66° 46'N, 102° 35'W.

Inbetween the hills ore volleys and wide stretches of tundra, more specificaliy

according to the classification of Kendeigh (1961), grass tundra. This area is typified



Figure 3.

Map of the Perry River showing location of study area.
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Plate 1. Morainal deposits in the Perry River region, N.W.T,
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by the presence of tussocks which are formed from the effects of frost heaving. Baird
(1964) described their formation as resulting from differential frost heaving in the pre-
dominantly wet mineral soli. The tussocks are one or more feet in diameter and height
with a core of heaved mineral soil and a tuft of rhizomes and leaf bases on the top and
sides,

The Perry River drains primarily from MocAlpine Lake (66° 40'N, 102° 15'W),
Important tributaries enter via an unnamed river at position 66° 57'N 102° 6'W,

Loine Creek (67° 36'N 102° 9'W) and the Govin River (67° 38'N 102° 5'W). During
the spring runoff innumerable temparary streams empty into the Perry River. The volume
of water discharged has been calculated at 108 cubic feet per minute and the maximum
depth Is approximately 15 feet. The velocity varies from 1to 2 miles per hour

(Hanson 9_19_'_. 1956).

Arlone Lake (67° 22'N 102° 10'W) is about 24 miles south of the mouth of
the Perry River, It has a maximum width of 1 mile and maximum length of 2 miles
(Fig. 4). The greatest recorded depth Is 9 feet 5 Inches with an average depth of
only 3 feet 9 inches. It contains 7 istands, 5 of which are used by nesting Ross's
Geese (Plates2, 3, 4,5 and6),

The short arctic season may prevent an extensive growth of aquatic and
emergent vegetation and oquatic fauna, In 1963 and 1964 bottom ice continually
rose until the middle of July leaving little time for plant and animal growth
water, The almost constant winds prevailing In the summer result in the water being
continually turbid, At no time during either semsons of field work was the bottom
visible despite the shallow nature of the lake.

The topography arcund Arlone Lake consists of glacial moraines and the
extensive grass tussock or meadow tundra, numerous small lakes and temporary streams.
The loke was still completely Ice covered on 2nd June 1963 and st June 1964
(Plate 7), although 2 to 3 Inches of water covered the Ice In 1964, By 12th June
1963 and 15th June 1964 there was sufficient water to float the rubber boat. Prlor



Figure 4. Arlone lake, N.W.T. showing position of nesting islands of
Ross's Geese.
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Plates 2, 3, 4, 5aond 6.  Habitat maps of Ross's Goose nesting islands
Arlone Lake, N.W.T.
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Piate 7. Snow and ice conditions at Arlone Lake, eariy June.









to this the ice wos sufficiently solid so that we and other mammals were able to get

to the islands from the mainland.

Climate

Gavin (1945) recorded =59 F as the coldest winter temperature. During
the summer of 1963 we recorded 8 F on 30th June and 6th July. In 1964 the highest
temperature was 89°F on July 10th (see Table |l for summary of weekly temperatures).

It is not readily apparent that this region is influenced either by a contin-
ental or coastal climatic regime. Kimble and Good (1955) state that the strict
classification of Arctic regions into continental and coastal regimes is not valid
because of the extreme uniformity of the topography, this pasing no barrier for both
continental and coostal influences. The region of the study area is probobly influ=
enced to o great extent by continental air mosses approaching from the south and also
by the onshore winds from the arctic islands to the north which bring cold alr from the
still frozen Arctic Ocean. The region appeared to be influenced therefore by both

continental and coostal climotes.

Vegetation
The vegetation of the study arec most closely approximated 8aird's (1964)

dwarf shrub-heath tundra and the grassland tundra. The former is the most florally
complex and colorful of the tundra areas being characterized by the predominance

of Betula spp., Vacclnlum spp., Cassiope spp. and Clodonia spp. The grassland

tundra is characterized by the presence of frost-heaved tussocks of Eriophorum spp.
ond Carex spp. In the immediate area of Arlone iake there were three major areas
which were botanlcally distingulshable. These were the islands in the lake, the

grassy or meadow tundra, and the glacial moraines. Representative floral samples

were secured from each of these regions (Appendix 1),

24
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TABLE ||
TEMPERATURE DATA (F) FROM PERRY RIVER REGION, 1963

No. days above No. days below

Date Max. Min. Mean 2 F 32 F Range
June: Arlone Lake

3-9 56 20 34 7 S 20-56
10-16 72 33 48 7 0 33-72
17-23 74 32 46 6 0 32-74
24-30 82 33 54 6 0 33-82
monthly mean =45.5 F

July:

1-7 82 35 54 7 0 35-82
8-14 74 35 54 S 0 35-74

Mouth of Perry River

15-21 65 34 48 5 0 34-65
22-28 80 36 56 7 0 36-80
monthly mean =53 F
August:

1-4 69 33 50 4 0 33-69
5-10 76 37 54 6 0 37-76

monthly mean =51 F

TEMPERATURE DATA (F) FROM PERRY RIVER REGION, 1964

Date Mox, Min, Meon ACE dg;sgbova Ne; d?é’ ?elow Range

June: Arlone Lake
1-6 64 27 38 6 S) 27-64
7-13 44 22 34 7 7 22-44
14-20 54 26 36 7 S 26-54
21-27 69 28 4Q 7 4 28-69
28-30 64 37 47 3 0 37-64
monthly mean =39.4 F
July:
1-4 68 34 48 4 0 34-68
5-10 89 40 62 6 0 40-89
Mouth of Perry River
15-18 80 34 52 4 0 34-80
19-25 66 32 46 3 0 32-66
26-31 8 33 52 6 0 33-82
monthly mean = 52 F
Aug:

1-6 82 36 50 6 0 36-82
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A total of 19 fomilies is represented from our collections. These include
25 identified species and 6 unidentified species. The distribution of these is pre-

sented in Table IlI,

TABLE 1|
OISTRIBUTION OF FLORA TYPES AT ARLONE LAKE N.W.T.
1963, 1964
I/T /M . M1 T/WI
Islands shored Tundra shared Moraine shored shared
Plants 20 9 14 3 14 5 2
Unique 9 6 2

From this table it is clear that the islands have more species in common with the
moraines than the grassy tundra, This may be expiained by the similarity of sub=-
strate and altitude of the islands and moraines. Both are higher than the tussock
tundra and have a rocky shallow scil in contrast to the deeper soil and permafrost
of the tundra,

All the vegetation is dwarfed. The maximum height of the birch and
willow is 3 feet with the majority of individuals being prostrate and clumped.
These are characteristics of the vegetation in general and hence they ore referred
to as cushion plants, These morphological characteristics ore attributed to ot least
two growth limiting factors in the area, wind chill and sparse precipitation. Two
other well documented factors, that of low nitrogen content of the soil and the
disruption of the soil by frost possibly act to reduce annual plant productivity in
the study area (Baird, 1964). Wilson (1957) has shown thot the annual growth
Increment of Salixarctico in Cornwallis Island, N.W.T. is about one-third the total
plant weight whereas in temperate climotes such a growth occurs in less than a week.
It has been shown that the annual productivity of arctic flora in terms of weight of

plant material per unit area Is only one percent of that of temperate climate
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regions (Wilson, 1957), In the study area a 10 year old birch stem hod o basol diameter

of 4.3 millimetres.

Fauna

The avifauna of the study oreo is poor when compared to the number of bird
species in more temperate regions. The mammalian fauna is also impoverished. During
the two study seasons 45 avian and 11 mammalian species were observed. Hanson et al
(1956) recorded 47 species and 6 mammalian when his party was in the region in 1949,
First observations of new species for both seasons are presented in Appendix 2. The

commonest avian species in 1963 was the Lapland Longspur (Calcarivs lapponicus), while

the rarest of the observed was the Short-eared Owl (Aslo flammeus). In 1964 the lapland
Longspur was again commonest with a noticeable lack of the Snowy Owl (Nyctea
scandiaca). This lack is attributed to the scarcity of lemmings and red-backed voles in
1964, The most common mammal in the region in both years was the Brown Leinming

(Lemmus trimucronotus) and the rarest of observed mammals was the Canadian Polar

Wolf (Canis lupus) with only one sighted in two seasons (see Appendix 3). Aleksiuk
(1964) summorizes the fauna observations made during 1963, The major differences noted
in 1964 were the scarcity of Snowy Owls, Lemmings and Red-Backed voles and the abund=
ance of the Arctic Fox (Alopex lagopus), with only one sighted in 1963 and ten in 1964.

Eskimos

The natives of the Perry River tribe ore the Kogmiut or "Swan People". The
Eskimo name for the Perry River is Koguak which means "the place of the swans”. The
Kogmiut are part of a larger group of Eskimas, the Ahiarmiuts, which inciudes those
living on the shores of the Queen Maud Gulf, The Ahiarmiuts are part of a still larger
group the Kitdlinermiut of Rasmussen, which takes in all the natives inhabiting the area
between Bathurst Inlet and the south shores of Victoria Island and the shores of the

Queen Moud Gulf (Hanson et al 1936).
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The total native population from Hudson's Bay records at Perry River in 1963
was 77. Gavin (1945) reported 35 people living at Perry River between 1937 and 1941,
Very little immigration or emmigration seems to occur within the Kogmiut, Only two
fomilies that were at Perry River in 1963 had moved when we arrived there in 1964,
both because of sickness.

The Kogmiut ore to a large extent one of the most primitive groups of
Eskimos left in the Canadian Arctic (Pryde pers.comm.). Of the 77 people we met,
only 6 could speak English with any skill and 2 had admittedly converted to a
Christian religion.

Their pattern of |ife follows o strict routine governed by the seasons. In
the spring the families converge and take part in the annual seal hunting. This
occurs on the sea ice until the early part of June when the melting rivers make con-
ditions on the ice too hazardous. Following this phase, fishing camps of 2 to 12
tents are set up usually along the estuaries of one of the 4 main rivers in the region,
Ellice, Perry, Pitok and Armark., These camps ore active throughout June when
fishing is at an optimum, The fish listed in Appendix 4 are commonly caught in the
nets and ore either eaten right away or dried and saved fgr the winter season. Some
of the fish ore used for dog food, the chief constituent of the dog's summer diet.

By the middle of July interest has turned to caribou hunting. Regular
hunting parties ore not commonly organized by the Kogmiuts, instead each hunter
in the family goes after his own needs. The hunting is sporadic throughout the
summer until October, when trapping the Arctic Fox occupies each family's time

until the following spring.
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METHODS

Reproductive Biology of Ross's Goase

All field studies ot Arlone Lake started prior to the arrival of the geese.
Subsequently notes were kept on the approximate numbers of individuals arriving
doily. This was accomplished by doily visits to each island.

A total of 301 nests were marked during the study (160 in 1963, 141 in
1964). Complete nest histories were kept from 67 nests in 1963 and 81 in 1964,

In addition 93 nests from Island E served to furnish information of clutch size,
nesting and hatching success, nest densily and habitat preference.

Ten nests from Island C demonstroted the ability of the Ross's Goose to
successfully incubate o hyperclutch, Fifty nests from Island D were used to deter-
mine the effects of depleting the clutch,

The 148 nests from which complete nest histories were obtoined were
visited before 9 a.m. when conditions allowed. When conditions were inclement
the visits usually took place later in the day, The histories dote from the laying
of the first egg to the hatching of the lost one in the clutch.

Nests were marked with wooden stokes l'/2 feet long. All the eggs were
marked with o soft lead pencil or with scarlet noil polish. A nest cord form waos
used to record nesting dotu in 1964 (Appendix 5).

The total number of nests in the colony wos counted twice each season,
18th - 22nd June ond 3rd - 6th July, 1963; and 19th June and 4th July, 1964,
During the 1964 counts notes were kept on the location of each nest.

Trapping of Incubating female Ross's Geese was attempted with a falconer's
bow trap, Three females were tropped and marked in 1963 (26th June, Ist and 5th
July). A total of 148 were marked later the some yeor during bonding operations at
the mouth of the Perry River, OF these, 20 (10 pairs) were recorded on the

Arlone Loke nesting ground in 1964,
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Throughout both seasons notes were kept on behaviour of the geese. Two
territories were marked out by plocing four stokes at distances of 3 feet from the nest
in north, south, east and west directions. Activilies of the male and female were
then recorded on graph paper for o period of two hours. The results of these obser-
vations were used to determine territory size.

A total of 72 Ross's Geese were collected on the study area, (28 in 1963
and 44 in 1964), 49 of these were adults and 23 were young. Data were recorded
from each specimen on a standard form (Appendix 6).

Autopsies were done on 57 geese (40 adults and 17 young). All food and
parasites collacted were preserved for later identification. Records were kept on
the color of each gosling when hatched in each brood. In addition, 192 doy old
goslings were caught by hand. Sixty-four were weighed to the nearest gram, sex
and color phose noted. The sex and ¢olor phase were recorded of the remaining
128 goslings. Of the 192 goslings, 83 were leg-bonded with a plastic, expondable
band. The color of the band depicted sex and color phose of each gosling.

Following the departure of the geese from the nesting area, all unhatched
eggs in the colony were broken. The number in the nest, habitat in which the nest

was located and condition of the eggs (sterile, dead embryo or addled) was noted.

Habitat Analysis

Mops were constructed of each island by dividing them into two halves
by aropestretched along the longest axis of the islond. Every 100 fest along this
rope another rope was placed at right angles running to the shore. This formed a
number of transects the length of which were known. These were then fransferred
to scale into graph paper.

The insular nesting grounds were divided into 4 major habitats: birch, in
which Betula sp. predominated in o clumped or matted form; rock, primarily boulder

piles and individual rocks on the open areas; moss, which was the only cover on the
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rocky substrate, and mixed, in which the three former were interspersed.

Floral analyses were completed during the 1964 season. Coverage and
frequency of represented plants were deteimined following the method described by
Daubenmire {1959). All plants eacountered during the analyses were pressed and

dried for subsequent identificotion.

Post-breeding biology of Ross's Goose

Following the nesting season the study was continued at the mouth of the
Perry River (67° 42'N, 102° |1'W) where o banding progiam was followed fiom
30th July to 10th August, 1963 and 11th July to 10th August, 1964, Concurrently,
notes were kept on flock size and sex ratios, Through co-operation from the
Canadian Wildlifs Service population counts and brood sizes were obtained while
Ross's Geese were on their fall migration through Kindersley, Saskatchewan
(51° 27'N, 109° 10'W).

Meteorological data were collected from certoin oreus along the spring
migration route in on attempt to correlate movements with weather conditions.
United States Fish and Wildlife refuge managers located in the Pacific Flyway were
alerted to watch for major concentrations of Ross's Geese in their respective areas
during the spring of 1964, Fish and Game officials from the province of Alberto

and Saskatchewan were sent leiters requesting the same information



REPRODUCTIVE BIOLOGY OF ROSS*S GOOSE

Spring Migration and Arrival

Dotes  The exact arrival dotes of Ross's Geese on their arctic nesting grounds ore

not present in the |iteroture. Hanson o} o_l. (1956) recorded them at the junction of
the Govin and Perry Rivers on 7 June, 1949; we however observed the geese earlier
at Arlone Lake in 1963 and 1964,

In 1963 the first Ross’s Geese (12) were sighted flying over Arlone Lake on

5 Jne. Conoda Geese (Branta canadensis), Whitefronted Geese (Anser olbifrons)

and Lesser Snow Geese (Anser coerulescens) hod been recorded earlier by 25 May,

1 June, and 3 .une respectively (Appendix2). The arriving Ross's Geese were
inevitably in small Flocks of two to 50 individuals and they were not in association
with the Lesser Snow Geese. On 7 June, 50 white geese were seen on island

B, &2, the majority of these being Ross's. Seventy Ross's Geese were seen on these
some islands on 8 June., The peak arrlval occurred on 8 June, Ross's Geese con-
tinued to arrive until the end of June when a total of 1538 nesting geese were
present on the six nesting islands.

In 1964 the arrival of Ross's Geese followed much the some pottern with
small flocks first appearing over Arlone Lake followed by a rapid build up of the
population. The first Ross's Geese (19) were seen flying in o N. N, W. direction
over our camp on | June. At this time we counted 45 Lesser Snow Geese in the vicinity
of the lake but saw no white geese on the nesting islands. On 2 June, 19 Ross's
and 25 Lesser Snow Geese were seen on island E. Extreme weather conditions on
3 June prevented our visiting the islands but on 4 June a lorge number of Ross's
Geese hod arrived. June 4 was considered to be the peak arrival dote. By 9 June,

1812 Ross's Geese and 356 Lesser Snow Geese were present at Arlone Lake.
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Correlatian with_ygqt‘lj\gt

Birds which migrate approximately 2300 miles from the wintering area to the
Arctic require some externol Foctor that will govern thair movements so that they arrive
on the nesting grounds when conditions will permit their surcessful nesting, Presum=
ably one of the most efficient mechanisms by which o species can obruin such infarm-
ation is to follow a weather clue. This has been termed the phenological influence of
weather on migration (Welty, 1962). Lincoln (1939) depicted the movements of variaus
spring migrants in relation to spring temperatures ond drew isochronal lines of migration
which corresponded to certain Isotherms. He described the spring movements of the
Canada Geese, and stated that the northward migration keeps pace with the advance
of the 35 F isotherm. Sowls {1955) has shown that the arrival of summer resident
ducks into a reglon is greatly Influenced by weather conditions, He states that the
northward moving waterfowl push against o barrler that Is glving way gradually, but
Inevitably. Sudden changes in the barrier result in appropriate movements in the
population; when the barrler of cold air masses moves south, the migration sometimes
retreats.

The isotherm of phenologlical theory was applied to the 1964 spring migration
of Ross's Geese. This was done by mapping the spring Isotherm advance monthly from
the Californla wintering grounds to the Perry River nesting grounds (Figure 5). It was
found that the prevoiling Isotherm in centrol California during the month of January
was 40 F, and that the isotherm which persisted over the nesting area in June, 1964
was between 30 F and 40 F, The information on the migration includes reports of
12,531 Ross's Geese from the following locations. Merced and Willows, Californla;
Burns, Lakeview andKlomoth Falls, Oregon; Charlo, Montana; Strathmore and
Hayboy, Alberta.

The results are suggestive that the migration of this species does follow o

particulor spring phenology pattern, The geese arrive at each reported location






Figure 5, Migration-phenology pattern of Ross's Goose, 1964, hased on
12,531 sightings.
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subseqguent to the 32 F isotherm therefore ossuring that the melt has started and that
water and food will be available along the route. Although it is assumed that local
weather conditions can either help or hinder the continuation of the migration, the
monthly isothermal lines are seemingly followed, so that by the time the geese reach
Perry River the temperature influence has initiated the spring melt and the nesting
cycle con then begin without delay. Table Il shows that in 1963 and 1964 the average
temperatures for the first waek in June were 34 F and 38 F respectively.

After conversing with the Eskimos of Perry River | lecrned that the 1963
arrival of the Ross's Geese was late and that it is usual to see the first migrants
during the last week of May. This may be true in on early spring or when suitable
weather conditions prevail farther south. However, the spring of 1963 was lote thus
the birds were held back opproximotely one and o half weeks, Reports from the
Canadian Weother Review for May 1963 state that most stations on the Prairie
Provinces experienced mean temperatures 2 to 4 degrees below normal and new record
minimum temperatures for the month were set in Alberta, In the Northwest Territorias

temperatures were 4 to 7 degrees below the monthly normal for Moy

Breeding Condition on Arrival

Ross's Geese ore presumed to be mated by the time they reaach the nesting
islands, There was no evidence of copulotion or even courtship flights which have
been noted in the Lesser Snow Goose and the Atlantic Brant ot this stage (Cooch
1953, Barry 1956). The only "courtship™ displays seen were the very common
territorial triumph displays,

| have two records of cbserved copulation in the Ross's Goose. These
observations came from Mr, L. Sugden who recorded them from geese that were
migrating through Alberta on April 27, 1963, Sugden (pers. comm.) describes

the procedure as fol lows :

35



"No preliminary display noted- male mo nted female in about one foot of
water, giasped her nape with his bill. During act, which lasted approximately fifteen
seconds, the female was completely submerged for about four seconds. At the termin-
ation of the copuiation the mole slid off the females side ond appeared to swim against
her side. Both birds then ruffed their feathers, stretched out of the water and flapped
their wings".

The second observation by Sugden reads as follows:

"This poir ccgufatud within a few seconds of the first pair and compiete oct
was witnessed. Their behaviour wos similar to the first poir, except that the temele
did not completely submerge, the duration of the oct was obout twelve seconds and
after the male slid off the females back he moved owoy from her to about two feet, at
which time both fluffed their feathers and flopped wings".

These observations are consistent with the "usual" copulatory procedure
described by Delacour and Mayr (1945), for the Sub~fomily Anseringe.

Gonads collected from 26 Ross's Geese following their arrival showed a
continvous weight decrease. Thisscheme (Figure 6) suggests that coputation probably
occurs prior to the arrival on the nesting grounds and that the birds ore in fact physio=
logically copable of nesting and egg laying when they arrive. Barry (1962) found that

the testes of the American Brant Branta bernicla hrota showed a continual decrease in

weight and o low sperm count at the time of arrival and thereafter. He concluded
that copulation had occurred further south in that species. In the Ross's Goose, as
in other arctic nesting species, the courtship procedure is a lengthy and strenuous
process, one which would most certainly be selected against where the season is so
short (Barry 1962). It seems almost inevitable that copulation should oceur during
the spring migration so that successful completion of egg-laying, incubotion, hatch-
ing ond brood raising con be achleved during the summer seoson. This latter point con
reodily be seen by analysing Figure 7. The temperatures plotted here ore long term
averages from Cambridge Bay, N.W.T., the closest meteorological station to the

st dy area. The Ress's Geese arrive just prior to the mean 32°F, ond depart just
before the temperature drops again. Each of the breeding phases is so timed that the
final phase is completed prior to o drop in temperature below the freezing point, 8y

the time the meon temperoture falls again to 32°F the populotion hos moved south



Figure 6. Gonad weight changes of Ross's Geese during the breeding season
1963 and 1964,
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Figure 7.  Extent of Ross's Goose reproductive phose in relation to frost-free
period, Perry River ragion, N.W.T., Conado.
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towards the first major staging areas of Saskatchewan, Canada.

Nesting
Nest site availability Although the Ross's Geese are physiologically capable of

nesting almost immediately aofter their arrival on the nesting grounds, weather and
snow conditions may delay such activities,

In 1963 the nesting was delayed for 5 days, presumably as the result of strong
southerly winds from S5th = 9th June. The effect of the wind on the geese was marked.
Dense concentrations of Ross's and Lesser Snow Geese were congregated on the leeward
side of the islands. On 9th June, ofter the winds hod subsided, the geese dispersed
over the entire area to commence nesting activity,

In 1964 nest construction started just 3 doys after the geese were first
observed (1st June). Although strong winds prevailed and small amounts of snow fell
during the Ist week the geese were not deterredfrom initiating nesting activities.

The effect of snow, as a foctor which can |imit nesting attempts, was seen
on island B, in early Jsne 1964, An estimated 20% of the optimum habitat was
covered with snow or was submerged under snow-melt water which prevented gease from
using this terrain. The drainage on the islands is poor and the presence of permafrost
(Hanson et ol 1956) prevents absorption into the soil cousing water to remain in pools ur1i
much of it has evaporated. Minimum doily temperatures during early June invariably
dropped below 32 F, causing the pools to freeze which further retarded the removal of
surface waters. Not until an area was droined did the geese build their nests in that
region,

The nesting grounds at the time of geese arrival in 1963 and 1964 provided
space for immediate nesting, but because of wind ond snow conditions in 1963 such

was not accomplished.



Nest construction: As soon as the weather and snow conditions cre favourable,

nest corstruction begins. The nest materials are those avoilable at the nest site. The
nests on the open moss regions ore composed primarily of plucked moss ond old scats.
Those that are in the thick birch stands are made of dead leaves, twigs ond scots, while
those in the mixed regions are composed of the materials close at hand, moss, twigs from
birch ond willow or masses of grass. There is considerable variation in the core taken
in the construction of the nest. Many are poorly constructed in that they are extremely
shallow and offer absolutely no protection for the eggs. Other nests are elaborately
built with thick walls and deep cups. These latter nests may be built by older birds
who are experienced whereas the poorly constructed nests may be the work of young
birds or first nesters,

Measuremen ts of the outer, and inner diometer, ond depth of nests are
presented in Table IV. There is no significant difference between habitat types in
the dimensions of inner diameter and of the depth of the nests. The only difference
that was found was in the actual thickness of the nest wall between the nests In the open
arecs and the nests in the other three locations. The other dimensions are not significantly

different (P2».05).
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TABLE tV
DIMENSIONS OF NESTS IN RELATION TO HABITAT

(meosusemants in inches)

—— — ™

Habitat Open Rock Birch Mixed

ovter diameter 19.3 16.6 15.4 16.3
(15-28) (12-22) (10=24) (12-19)
Inner diometer 6.2 6.4 6.3 6.9
(4=7) (5-7) (4-9) (6-8)
thickness of
nabwall | 13.1 10.2 9.1 9.4
depth 3.2 2.7 2.3 2.5
(2.25-4.5) (2-3.5) (1.5-3.5) (2-2.75)
ne= 40 25 43 14

Nest Site Requirements

In order to obtaln information on the preference of the Ross's Goose to o
porticular hablitat, vegetationai cover on the Islands of Arlone Loke were investigoted.,
This information was contrasted against that obtained by observing specific vegetational
cover at the nest sites. Only from these two sources can one make accurate and
meaningful conclusions In regaords to the nest=site preference of the species and the
density of nests in a particulor area.

The results of such studies enable one to determine whether the dispersal of
the geese on the islonds is the end product of a randon process or whether there is
active selection on the part of the geese. Table V presents data on the avallabie
nesting cover (potential coverage) on each of the islands and nest rating percentage

of Ross's Geese nests within these reglons. Table VI presents the density of nests

within each habitat on the islands.



OF THE 4 MAJOR HABITATS Gi i AR'ONE LAKE IS{ANDS

nest rofing % (potentiol coverage %)

TABLE V
COMPARISON OF NEST COVER AND POTENTIAL COVERAGE

8,8

-

—— o e —

Hobitot A 172 C D E
mixed 58 (37) 50 (50) 39 (22) 56 ( 9 24 (7)
rock 2(9) 16(9) 6(7) 8(7) 26 ( 5)
birch 33 (30) 20{18) 18 ( 9) 28 (29) 39 (40)
open 7 (64) 14 (52) 37 (66) 8 (53) 11 (40)
TABLE VI
DENSITY OF NESTS iIN EACH MAJOR HABITAT ON ISLANDS
(per 1000 sq, ft.)
Hobitat Mixed Rock Birch Open
Island
A 2. 0.40 1.50 0.15
Bl 4.10 (5.90) 4.10 3.40 0.83
8, 3.70 - 3.80 -
C 19.60 2.80 6.50 1.80
D 20.60 4.50 3.10 0.60
E 6.70 4.00 2.60 0.80
Meon = 9.50 3.27 3.42 0.84

Average for colony = 4.26 nests/1000 sq. ft,
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It will be noted that the greatest density is in the mixed habitat whereos the
lowest density of nests occurs in the open area. It appears as though the rocky and
birch areas are intermediate batween the two extremes. The data from island A and
island C show preferences for the birch areas instead of the rocky areas. This is the
oppotite of the densities of the other Islands. | consider that both island A and C ore
unique in respect to the rocky areas. On island A this area is localized and somposed
of small rocks situated on the highest portion of the island. This results in it being for
inferiar as a protective site than any of the other regions, excluding the open area.

On Island C, the majority of the rocks are located at the east end of the island in low
clusters which offer no grazing areo for the geese. The rocky regions on the other
islands are so situated os to present large enough rocks for protection and they are
dispersed sufficiently to afford ample grazing orea on the territory.

The tnick birch stands provide adequate protection but no grazing area on
the territory and the open areas provide for no protection. The mixed region, being
composed of small birch stands and rocks provide for bath protection and grazing. It
seems that the above two conditions are required for maximum density.

On island B, the dota show equality of preference between the mixed and
rocky areas. This apparent discreponcy Is accounted for by the lack of availoble
mixed habitat at the nesting period. When the vegetation census was taken the
overall area of the mixed region was greater In proportion to the area available at
the start of the season. An estimated 20% of the total mixed cover of this island wos not
avaiiable due ro snow cover, K this factor Is taken into considerotion the density in themixed
area was 3. 9 nests per 1000 square feet. This agrees with the results from the other
islands.

it Is felt that two limiting factors determine the density of nests in a given
region. These are, sufficient protection from the elements and ample space for grazing.

The latter dictates the presence of moss or grass on the area. Plates8, 9, 10 and 11

show the four main hobitot types on the islands.



Plate 8. Mixed habitat

Plate 9. Rock habitat






Plate 10. Birch habitat

Plate 11,  Open habitat
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The Egg-Loying Period

Dotes: In June 1963 ard 1964 there was no delay between the nest construction
phose ond the egg=laying phose, In 1963 the first eggs (22} were seen on 9 June.

On this day we sow the first Ross's Goose nests (29). OO 8 June no nests were
observed on any of the islands so that initial nest constructian in 1963 took place on
the morning of 9 June.

In 1964 the first Ross's Goose nest was seen on 4 June. No nests were
observed on 3 .une In both years the Lesser Snow Goose started laying prior to the
Ross's Goose, in 1963 by two days (7 June) and in 1964, six Snow Goose nests were
found on 4 June in comporison to only one Ross's. Figure 8 shows the frequency of
egg-laying in terms of newly laid eggs.

The 1963 egg-loying period lasted from 9th-17th June, o period of 9 days.
This period storted an 4 June, 1964 but the bulk of the population did not begin until
8 June.

The modal dote of nest initiation was virtually the some in both years despite
the earlier arrival of the Ross's Geese in 1964, Initial attempts to nest in 1964 were
harassed by the presence of Arctic foxes in the area. Ten foxes were seen between

11 and 26 June in comparison to only one in 1963,

Behaviour:  The Ross's Goose loys one egg every 1.5 days on the overage (56 clutches).
During the egg-laying period the geese remain on the islands for much of the time

al though pair flights to the mainlond were very common. The geese spend short
periods at the nest site at this time, When on the territory, one member of the pair
appeared to watch for intruders while the other grozed. Territorial defence oppeared
to be token in rotation. Sometimas however both birds acted together in the expulsion
of another goose from the territory. Territorial interactions were not observed to be
sex specific as it is common to see females successfully evict males of Ross's and Lesser

Snow Geese from the territory. When a pair of intruders enter the territory it is the



Figure 8. Frequency of egg-laying in Ross's Gome 1963 and 1964,
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male defender who heads the charge with the female right behind.
The defence posture of the Ross's Goose is typical of members of the genus

Anser but differs markedly from Branta. Typically the Ross's defence procedure tokes

the form of o charge with the neck held horizontally and mouth agape (Plate 12). In
Branto the neck is in the form of a sigmoid curve and not stretched straight out. | was
able to distinguish two types of vocalizations which accompany the charges depending
upon the intensity of the Interaction with the intruder. The first was a high=-pitched squawk
given by both members of the poir, if both ore involved, andithe second a low moaning
grunt given prior to and foliowing the charge. The former vocalization is heard only
during the more intensive or "near contact” scuffles or when actual physical contact
Is achieved. The latter call is most commonly heard during the more subdued Inter-
actions, but occasionally during the seriaus conflicts, When the male has successful ly
driven an intruder out of the territory, he returns to the femole and, with neck
stretched upwards at 60° he utters the low moaning sound. This behaviour on return
of the mate is considered to be a form of post nuptial display, (any display or ceremony
that tokes place between the sexes ofter copulation has ceased and incubation beglns)
{Von Tyne and Berger 1961). Delacour and Mayr (1945) state that this “triumph
ceremony" is characteristic of the geese and that it plays an important part of the
poir=bond display. Armstrong (in Van Tyne and Berger 1961) saysbirds which exhibit this
post-nuptial display recapitulate briefly the features of the pairing ceremony.

The period of the territorial fight Is short, usually lasting only a few seconds.
Very little resistance is shown by intruders, who usually run away or toke flight
immediately. Even the larger Lesser Smow Goose does not show resistance to the
small Ross's Goose .

During egg-laying the geese were timid and tended to retreat from the
territory for no apporent reoson. When disturbed, large groups took flight, soon

splitting into smaller sub-flocks which settled on the lake 10~40 yards from the islond.



Plate 12. Defense posture of Ross's Goose.
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Within 10-15 minutes the small groups and pairs returned to the islands and settled down
on the territories. At this time territorial disputes were at a maximum. It seemed as
though the birds inevitably landed in the wrong territory causing great disturbance ameng
the other geese. An uproar continued until the birds had arranged themselves on the

appropriate territories.

Territories: Two territories were mapped from observations of two pairs of Ross's
Geese on island B] (Figure 9 and 10). The greatest diameter of the two territories in
the open and rock habitat was 8 and 12 feet respectively.

The Islands not only supply territory space but also communal areas. Generally,
the communal areas are located on the open moss regions ond not in the thick birch
stands, Thus the actual density of nests per unit area of the island is not a valid
reflection of the territory size, because of the incorporation of space in which there
were no nests {Table V), Borry (12600) noted that within Atlantic Brant nesting
colonies there existed communal areas in which the males, during the incubation
period, often stayed close to their own territories. This was not observed in the

Ross's Goose. The males appeared to stay in the confines of their own territories.

Clutch Sizes

The modal clutch size for Ross's Geese at Arlone Lake was 4 although the
averages for each island was approximately 3, in both seasons {Table VI1). In most
cases a numerical decrease in clutch size occurs during the incubation period. The
resulting difference is however not significant (P 2 0.05). In cases of a retarded
season, as in 1963, or in the event of heavy predation ot the beginning of the
season, the overage clutch size tends to decrease. Clutches started later in the
season are smaller than those started early (Table VIII), Under optimum conditions

Anser rossii hos 93 days in which to complete the nesting and moulting cycle (see below).




Figures 9 and 10, Ross's Goose nesting territories,
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TABLE VI
CLUTCH SIZES OF ROSS'S GOOSE FROM ARLONE LAKE, 1963 and 1964

. meon clutch
no. of active

Island before after
nests incubation

A 124 3.73 3.69

69 2,77 2.95

E-.| 189 3.80 3.59

255 3.64 4.06

32 &5 3.78 3.48

75 3.53 3.40

C 16 3.44 2.93

199 3.40 3.36

D 133 3.62 3.54

308 3.84 3.50

E 242 3.65 3.59

1963 Total 769 3.67 3.47

1964 Total 906 3.58 3.47
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If a season was retarded or initial predation destroyed first-taying attempts, the phases
of the nesting cycle con be shortenod at much as a week by laying a smaller ciutch,
In 1963 and 1964 Ross's Geese utilized 86% of the frost-free period to complete the
reproductive cycle (Figure 7). Clutches were generally smoiler in 1964 than those of
1963 (Figure 11). There was no difference in clutch size for nest: 'r four major
habitats on the islands. Data are presented(Table IX)from 1964 which suggest thot

the habitat in which the nest is located has no influence on clutch size.

TABLE VIII
CLUTCH SIZE OF ROSS'S GEESE IN RELATION TO DATE OF FIRST EGG

date of first egg meon clutch

June 9, 1963 4,06

June 10, 1963 3.61 n = 40
June 11, 1963 3.08

June 8, 1964 5.00

June 9, 1964 4.28 n = 58
June 12, 1964 2.85

On 17 ond 18 kine, 1964 eggs were removed from 50 nests on lIsland D,
The number of eggs removed varied from ane to the complete clutch (Table X). On
18 June, 1964, eggs were odded to ten nests on island C. The number of eggs
added varied from two to ten (Table XI). The purpose of the depletion experiment
was to determine whether o bird would loy more eggs in the nest, that is, make up a
loss, remain with the remnant of the clutch or desert the depleted clutch. The

addition experiment wos primarily to determine how many eggs the species could







Figure 11,  Clutch size frequency of Ross's Geese nesting ot Arlone Lake,
N.W.T. 1963 and 1964,
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TABLE IX
CLUTCH SIZE M RELATION TO HABITAT 1964

Island Mixed Rock ?‘ir‘(lls Open
A 2,99 (40)" 2.00 (1) 2.40 {23) 2.40 (5)
B, 3.91 (122) 3.89 (37) 3.16 (62) 3.26 (34)
B, 3.70 (37) 3.00 (7) 3.40 (20) 3.18 (1)
C 3.45 (78) 3.76 (12) 3.85 (35) 3.08 (74)
D 3.82 (174) 3.54 (24) 4.02 (85) 3.60 (25)
E - - - -

* Number in bracket is somple size



successfully hatch above the normal clutch taid by the individual.

A high percentage of hatching and nesting success was observed in those
nests in which ot least one egg was left in the nest. In the nests with completely
depleted clutches, the geese abondoned the site. The nests in which eggs were
added showed very poor success. Non had 100% hatching success. The eggs were
inevitably scattered around the nest site (Plate 13) and later were destrayed by
predaters,

TABLE X

EGG DEPLETIONS FROM COMPLETE CLUTCHES. ISLAND D. ARLONE LAKE
June 17 and 18, 1944

nest initial  depletion  total no. eggs % success
number clutch clutch eggs hotched  nesting hatching

1-5 4 1 15 14 100 93
6-10 4 2 10 10 100 100
1 =15 4 3 S S 100 100
16 - 20 4 4 0 0 0 0
21 - 25 3 1 10 8 100 80
26 - 30 3 2 ) 4 100 80
31 -35 3 3 0 0 0 0
36 - 40 2 ] S 2 100 40
4] = 45 S 2 15 14 100 93
45 - 50 S 5 0 0 0 0

Total SO 185 120 65

wn
N

70 88%




TABLE XI
EGG AODITIONS TO COMPLETED C LUTCHES, ISLAND C, ARLONE LAKE

June 18, 1964
nast initial added - % success
number clutch clutch no. hatched nesting hotching
1 4 10 9 100 30
2 3 12 0 0 0
3 5 7 0 0 0
4 3 LR 0 0 0
S 4 9 0 0 0
6 4 8 | 100 12
4 3 7 0 0 0
8 3 13 0 0 0
9 4 14 0 0 0
10 ] 15 0 0 0
10 38 106 10 20 10.6







Plote 13. Destroyed eggs around o hyperclutch nest of Ross's Goose.
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THE INCUBATION PERIOD

The incubotion period for the Ross's Goose has besn calculated to be 22 +
1.3 days (r = 19-25; n = 45 last eggs). The incubation period is taken as the average
time Interval between the laying of the last egg and the emergence of the young bird
from the shell of that egg. The last egg was used in the above calculation because
no incubation was noted prior to its deposition. By .June 18 of 1963 and 1964,
Incubation had commenced.

The initiation of this period was marked primarily by a noticeable slience
over the colony, by the depoasition of plucked down in the nests which Initially
disperses like snow over the islands, ond by o unique flocking behaviour of the geese.

Data were compiled on the relation between down deposition and the egg
number In the clutch. It was found that 82%0f the nests had down In them following
the laying of the last egg, 16% after the penultimote, 2% prior to the penuitimate
egg- Sample size was 35 clutches.

Percent attentiveness or the amount of time the female spends on the nesf during

the egg laying period, was calculated from the following formula:

% attentiveness = number of dap/hcfchldm x 100%
number of days/ioid egyg.

Using this formula the percent attentiveness for the Ross's Goose during egg laying Is

0.067 days/hatched g9 . 1009 = 4.4%
1.50 days/laid egg.

Behaviour

In the 1963 study season three marked females which were nest trapped,
were used to determine the roles of the sexes in incubotion and territory protection.
After several hours of observation on these marked geese and other unmarked indiv-
idvals | came to the conclusion that only the female incubates. This finding was

further substantiated in the 1964 season when ten neck-bonded females nested on the



islands. These females were never seen to exchange incubation responsibilities with
the moles.

The Ross's Geese are not close sisters. The longest observed period of incu-
botion was 46 minutes. When the bitd was off the nest tha pair did not leove the
territory. Generally the incubating female sot on the nest for o short time then left
it oand it accompanied the male on the tersitory to feed but not to defend. Duiing
the time the femole is on the nest the mole remains near, within the teiritory, ready
to defend it (Plate 14).

The incubation posture of the Ross's Goose is simllor to other members of the
genus éﬂr (Plate 14), The head and neck ore held vertical not horizonto! as occurs

in Bronta. While incubating the female frequently pulls nest meterial towards her

body with the bill. She often moves in circles while on the nest, presumably rotating
the eggs, in this way distributing heat over the complete clutch as well as rotating
the developing embryo.

As mentioned above one of the characteristics of the incubation period is
the unique flocking behaviour of the birds. Previously it was mentioned that during
the egg-laying period when the birds were disiurbed they would alight in large groups
subsequently splitting into smaller flocks. During the incubation period the birds
would similarly toke to the air when disturbed, but instead of splitting up, the flock
tended to revolve in a huge circle directly over the island. Within 5-10 minutes
the geese were bock on their respective territories after the usual territorial disputes.
It was obvious that attentiveness had increased,

Under undisturbed conditions the femaie, before leaving the nest, olwoys
covered the clutch by pulling down over the eggs with her bill. This behaviour olso
occurred during the relief period when she occompanied the mole on the territory.
The probable survival value of such activity was mode clear on the evening of

11 July, 1963, during o check of island E. | come across on unhatched nest containing






Plate 14.  Incubating posture of Ross's Geese.
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four eggs. These eggs had been pipping, but there was no sign of the parents. |
therefore assumed the nest ro be thandaried. ) biake open all four eggs and found that
three of the goslings were alive and one w0z dead. Leaving three of the goslings
including the deod one outside the nest, | put the remain g iive gosling without its
egg shell inside the nest and covered it with down. 1 left the nest momentarily then
come back to find four Parasitic jaegers ot the nest. These birds hod devoured «ilt the
goslings that were left outside of the nest, but the one which was covered with down
hod been untouched, even though it was moking o considerable amount of noise with
its high pitched squeak,

It was stated aorlier that the gaase arrive on the nesting grounds in family
groups. These family groups ore intact until the incubation period. The yearlings
leave the nesting territories and distribute themselves on the communal areas and the
mainland feeding regions. Following the initiation of the incubation period never
more than two geese were seen to occupy o single territory. Previously three or four
geese in one territory were not uncommon. | hove observed the yearlings porticipate
in territorial defence but this is the only apparent function they serve on the islands.
This presumably is the first time the young geese are separated from their parents and
they do not {eave in a matter of 1 day. Flocks of obvious non-breedess ore seen
flying around the nesting loke ond with time the rodius of their flights get wider ond
wider until by the time the hatching phase starts, most of these birds have left the

lake and ore on the moult migration.
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THE HATCHING PERIOD

The First pipping was seen on 5 July, 1963 ond 3 Mly, 1964, Peak hatch
dates for the two seasons were 7-8th July and 5-6th July respectively. Figure 12
shows the hatching frequency for 1964,

The goslings are precocious. They ore helpless until dry but by the time they
leave the nest o few hours after hatching they have developed protective instincts of
concaalment. When opproached on land they crouch with head and neck flat on the
ground. This makes them extremely difficult to see, as they blend in well with the
surrounding terrain, On water they sometimes dive to elude predators,

The parents guard the young fiercely. When a newly hatched brood is
opproached, the female walks away from the disturbance calling the goslings. The
male stonds his ground facing the intruder with wings outspread and mouth agape. As

soon as the female and the brood are far enough oway the male then flies to her side.

Nesting and Hatching Success

The factors which tend to decreose the initial clutch size ond potential
productivity of a species are: predarion, desertion, and egg sterility. In 1963 o
somple of 93 nests from island E which initially contained o total of 351 eggs
(X =3,77), was followed from 24 Juna to the end of the incubation period 8 July.
Three of the nests representing o total of 12 unproductive eggs did not hatch at all.
If a successful nest is defined as one in which at least one egg hatches, then 1963
the nesting success was 96.7%. The fote of individual eggs which were unproductive
are given in Table Xlla.

In 1964 the same study was done with 59 marked nest on island B)B,. A
total of 230 eggs were laid in the 59 nests (X = 3.89). The nesting success was 83%,
The fate of individual unproductive eggs is given in Table Xllb. Nine dump nests

were located in the colony having from 10 to 29 eggs in them,



Figure 12.  Hatching frequency of Ross's Goose 1964,
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The initlal colony clutch count done on 19 June, 1964, showed that a total
of 3244 eggs were present on that date (306 nests). The estimated number of eggs in
the colony on 4 July wos 3143, This was calculated by multiplying the total number of
nests (908) in the colony as determined on 19 Aine, by the average clutch size of 300
nests (x =3.47) counted on 4 Mly. This indicotes that 101 eggs (3.1%) were lost
during the period between 19 June and 4 July.

To find out the validity of the apparent low percentage loss of eggs (3. 1%), the
loss of 101 eggs is disregarded and It is assumed that the geese, under suitable conditions,
could hove produced on average clutch size of 3.64 (that of island BT)' Then the total
number of eggs laid would have been 3.64 x 906 = 3298. The percent loss would then
be equal to 4.7% which is very similar to the 3.1% obtained from the original dote.

This shows that total nest counts can be used to determine losses throughout the
nesting season, and that the high loss due to predation found on island BI in 1964 is not

a reflection of the activities of predators on the whole colony.
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TABLE Xlla
FATE OF 351 EGGS IN 93 NESTS, 1964

Fate Number Percent
hatched 329 93.7
vnhatched

no embryo 4 b
destroyed 8 2.2
head embryo 7 2.1
addled 3 22 0.9 6.3
total 351 100.0
TABLE Xlib
FATE OF 230 EGGS IN 59 NESTS, 1964

Fate Number Percent
hatched 182 79.2
unhatched

no embryo 4 1.7
destroyed 33 14.4
dead embryo 7 3.0
addled 4 48 Vof 20.8

total 230 100.0
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POST-BREEDING BIOLOGY OF ROSS'S GOOSE

Movements: Following the hatching period the geese leave the nesting islonds
ond begin their post-nuptiol moult. This movement is slow but continuous, involving
smoll flock units or fomily groups which move to inland lokes ond rive: courses, The
common unit is made up of two to 15 fomilies, By 9 July, 1963 ond 10 July, 1964
over 80% of tha Ross's Geese had left the nesting islonds. These periods ore less than
a week after the peak hatching dotes for the colony .

A few Ross's Geese and Lesser Snow Geese move down the Perry River os
for as its estuary. The maximum number of Ross's Geese on the Perry River from
1-10 August was 500-800, based on the number caught during banding oparations in
1963, After 420 Ross's Geese hod been banded, retrapping occurred. This number
represents approximately 33% of the nesting population at Arlone Lake.

Three weeks ofter the hatch ing period the post-nuptiol flocks ore large,
sometimes numbering as many as 200 geese. Seldom does one see o single family group.
The geese remain in these lorge flocks around the lokes and rivers until the moult is
completed. In the lost week of August the geese ore capable of flight and prepare to

migrote south.

Moult: The moulting sequence of the Ross's Goose is similar to that of the Blue

Goose (Anser coerulescens), as describad by Cooch (1958). The Ross's Goose goes

through one moult per yeor, immediately following the breeding season. The timing
and synchronization of moult stoges in adu |t breeders and goslings is one of the most
important phases of the iife-cycle. If ofterraising o successful brood, o bird cannot
complete the moulting period before the onset of cold weather, complete mortality
of the individual and brood occurs.

Although more quantitative doto is required on the moulting sequence in

Ross's Geese, sufficient information hos been collected 1o moke general comments,



The first moulting geese seen on the Ferry River following the nesting season
are the non-breeders and sub-~aduits. These biids retire from the nesting area ot the
beginning of the incubotion periad. By the middle of July this group hove lost the
flight feathers. This is approximately one week ahead of the some stage in the
breeding birds, who by 20-25 July, 15 to 20 days following the peok hatch date,
have completed ecdysis. Feather spikes oppear on the breeding birds at the end of
July. Generally, it is the central tail feather and 10th primary which appear first in
ol age groups.

The gosling moult is well synchronized with the breeding bird category. The
birds of the year attain sheathed spikes of tail, primaries, secondaries, and scapulars

21 days after the modal hatch date.
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BROOD COUNT ANALYSIS OF PRODUCTIVITY

Figure 13 summarizes the actual productivity of Ross's Geese for 1963 and
1964. Complete migration braod size data is available for 1964 only. As has been
pointed out earlier, an insignificant loss is realized during the Incubotion pletiod.
Following the hatch, an immediate drop in brood slze results from abondonment,
trapped goslings, predation,  Suhsequesnt to the Initiol elimination of
the "weak'" members of the population it appears as though a drop occurs in brood
size from | week and less old goslings and 3 week old birds.  This is then followed
by an apparent increase In brood size from counts made on the Saskatchewan staging
orea. The brood size counts made when the gosiings are 3 weeks old are not valid as
a result of "flock clumping" between the brooding and non=broeding flocks. Brood
data collected during banding procedures or from aerial photographs tend to decrease
the proportion of young to adults. It is difficult to obtain reliable data of this kind
at this time unless a brood flock 1s singled out and kept segregated from the flocks
possessing no broods. This integration of flocks is readily apparent from banding
experience. When the canoe approached any given number of separate flacks, the
disturbance immediately resulted in fiock integration, Presumably the same situation
would occur with a low flying aircraft. Thus, it is useless to 1ty and evaluate yearly
production of this species from brood counts made at the age of 3 weeks,

The dato from Saskatchewan were made from direct observations of fomily
groups in Kindersley. The family unit is discrete and can be easily separated from
the birds which have no familial responsibitity. However, one discrepency is
possible with this method of counting. Apparently in late nesting seasons such as
occurred in 1962 large rofts of predominantly young geese are seen in Saskatchewan.
High hunting pressure may break up family groups with the resuitant wandering of
unattached young. These orphans may then be adopted by other fomlly groups. It

may also be a case of the late hutching geese not being physiologically capable of






Figure 13. Productivity of Ross's Geese from clutch ond brood counts, 1963
ond 1964,
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migration from Saskatchewan at the time their parents depart, thus leaving the young of t'
year for adoption by later leaving families (Dzubin 1964). Whatever the cause of this dispro-
portionate number of young geese appearing on the staging area, it is inevitable that
for accurate brood information, such has been obtained by Dzubin, counts be taken
prior to the hunting season and of discrete family groups. Simple ratios of young to
adults token from flocks following tha beginning of the hunting season or from banded
samples are extremely biased and offer no accurate information on the production of
young for a given yaear.

One of the advantages of taking counts in Saskatchewan is that they possibly
give a more reliable estimote of realized or actual productivily in that the birds of
the year which have progressed to tha stage ot which the count takes place have
the potential to continue to the wintering grounds. anch's figure of 1.65 young
per family of Ross's Geese is taken from the 1964 season following
naiural mortallity and hunting pressure. Table XIll shows the numerical ond percent
decrease in brood size from one week old and younger broods at Ferry River to those
counted in Colifornia,

TABLE X
BROOD SIZE DATA FROM THE 1964 MIGRATION OF ROSS'S GEESE

(a) Perry River (b} Saskatchewon (¢) California
2.88 (99)* 2.59 (348)** 1.65 (65)*

Percent decrease in brood size:
atob =10% btoc¢=36%
Overal! decreose:

ato ¢ =42%

* no. of broods. (California figure from Lynch, J. (pers. comm.)
** no. of individual birds of the year (Dzubin 1964).



Although the data ore raken from one years tabulation, they do suggest that
the mortality is greotest fiom Canada sauth to Califoinia. This is the period in the life
of the species which has to receive ottention in tarms of management so that population

numbers can be maintained.
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PHYSICAL ATTRIBUTES

Growth, Weight and Morphometrics

The body weights of the adult geese ore at o maximum at the time of arrival
on the nesting grounds (Figure 14). A steady decline follows, especially in the females,
until the termination of the incubation period. The abdominal fat is exceptionally
abundont ot arrival time, particularly in the females. A rapid decrease in fat thick-
ness occurs into the incubation period. The moles were observed to lose this fot more
rapidly than the females.

Barry (1962) found that o weight loss occurred during the hatching #rd moult-
ing petiod In the male American Brant. The femole nesting Brant showed o continual
decrease in weight from the time of arrival until hatching at whi ch time o gradual
increase occurred. Cooch (1958) found that during the egg-laying period the female
Blue Goose showed marked decrease in weight fol lowed by o steady decline into the
incubation period. The mole Blue Goose showed a weight moximum at arrival than
o sharp decline into the egg=-loying period. This was fol lowed by a levelling off and
increase approximately coinciding with the hatching period. Following the hatching
period the moles again lost weight. This was recorded both in mole ond female
nesting Ross's Geese.

Following the post=nuptial moult, the Ross;s Geese maintain o fairly constant
weight, ot least until they reach the first staging areo in Saskatchewan,

The growth curve of the goslings is sigmoid (Figure 14) ond the weight gain
is exceptionally rapid. At hatching the averoge gosling weight is 65 grams, This
increases to on overage of 900 grams by the fourth week of age. All 10 piimories,
all secondories, and some tertiaiies are growing in by ‘he end of the 3rd week. Toil
feathers and body pin feathers ore also coming in by this time (ses Moult).

Table X!V presents body measurements of both sexes of adults, ond 3 oge-

groups of goslings, 1-doy=old, 3-week=old, and 10-12-week-old. The 10-12-week



Figure 14,

Weight changes of Ross's Geese during 1963 ond 1964 seasons.
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data, ond all other information contained in bruckets, were taken from migrating Ross's
Geese in Saskatchewan,

The tarsus and midtoe growth of the young geese is extremely rapid. These
structures increase to almost adult proport ions by the age of 3 weeks. At 10 weeks of
age they are within the adult range. The some rapidity is observed in the length of
upper mandible. Culmen | and |l have increased almost 100% by three weeks of oye.
At 10 weeks of age the bill measures within the adult range.

Doto were not recorded on flat wing, toil, and total length measurements of
goslings because of the extreme variability of the structures not only because of
differentiol hatching times but olso becouse many of the young birds had broken or

bent feathers which were difficult to measure accurately.

Sex Ratios

The sex of the geese was determined in both adults and young on the basis
of presence or absence of the penis. This method proved successful for sex determination
of the newly-hatched goslings.

The adult sex ratio, os determined from 1963 banding samples wos 84 males :
99 femoles. The three-week old goslings showed a sex ratio of 137 males : 100 females.
The lotter difference is significant and indicates a differential female mortality during
the first three-weeks of life. A 1:1 ratio was shown in the newly hatched goslings

from o sample of 90 moles ond 102 females (Table X V).

Color Ratios

The goslings of Ross's Geese are polymorphic, The colors range from almost
pure yellow to gray. Individuols were separated arbitrarily into one or the other color
category to determine relative ratios.

The doto from 1963 ore sparse because of the difficulty encountered in
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Data in brockets, caurresy,
* Dzubin, A., Conodian Wildlife Service,
Saskatoon, Saskatchewan.

** Young Ross’s geese 10-12 weeks old

(Dzubin).
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defining a color group for each individual. The dato includes only those observations
in which color was obviously one phase. The ratios are presented in Table XVi.

In 1964 it was decided that the gradations of each of the basic color phases
could be placed into one or the other on the basis of apparent preponderonce of one
color. Therefore, pearly-gray, white, and dork gray were placed in the gray class
ond yellow-green, dork yellow, block-yellow and light yellow were ploced in the
yellow class,

The results of the 1964 brood counts are outlined in Table XVil in the some
style as Hanson et ol (1956), From 99 broods a preponderance of monomorphi¢ broods
were seen. Within this group there were twice as mony individuals placed into the
gray-phate class as placed into the yellow=phase group. This ratio did not hold true
for the mixed braads in which there isa 1 :1ratio of yellow: gray individuals.

TABLE XV
SEX RATIO OF NEWLY HATCHED ROSS'S GEESE

Color Sex Color Ratio Sex Ratio
Male Female Yellow Graz Male Female
Yellow 30 33; 63 ] ] : ]
ey ] }
Gray 60 69) 129 P 53 1

Totol 90 102 | 2 1
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TABLE XVi

COLOR COMBINATIONS OF 1 DAY-OLD ROSS'S GEESE
BROODS OBSERVED AT ARLONE LAKE, N.W.T., 1963.

Color no. of broods percent
unrecorded 5| 15
recorded 29 85
monomorphic 23 79
yellow 10 43.5
groy LS 293
dimorphic 6 2]
yellow 4 60
gray 2 40
TOTAL 34 29 100 100
TABLE XVII

COLOR COMBINATIONS OF 1 DAY-OLD ROSS'S GEESE
BROODS OBSERVED AT ARLONE LAKE, N.W.T., 1964

Broods Individuols Ratio of broods Ratio of individuals
number % number % yellow : gray yellow : gray

Broods of one color 53 53.5

yellow individuals 21 21.2 47 16.5) b=y 2 Fa 2
)

gray individuals 32 32.3 85 29.9)

Mixed broods 46 46.5

yellow individuals 66 23.3 g

gray Individuols 86 30.3) ¥ &2 A

TOTAL 99 100 284 100
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INTERSPECIFIC RELATIONSHIPS

Porasitism

A total of 57 Ross's Geese, 40 adults and 17 young were autopsied to
determine helminth types present during the reproductive phase of the geese. The geese
were collected from 3 areas; Arlone Lake, the Perry River ond Kindersley, Saskatchewan,

Identifications were made with the aid of Dr. J. C. Holmes, Messrs. M. Colbo,
J. R. Gallimore, ond L. Groham of the Deportment of Zoology, University of Alberto,
Edmonton, Alberto.

Table X VIl presents data on percent infection found during the study,

The most commenly occurring helminths were the nematodes. These were found
primarily in the ventriculus where mixed infections of Amidostomum sp, ond Epomidio=-
stomum sp, occurred, the lotter being more common. Three specimens of Tetrameres sp.
oppecred in the proventriculus of 2 adult Ross's Geese collected at Kindersley,
Saskatchewan.

Two types of cestodes occurred in the small intestine. One was identified os

Microsomaconthus sp. The other was not identified because of o lack of sufficiently

good specimens,
Trematodes occurred only in the caecum. Three types were identified;

Notocotylus attenuvotis, 2 specimens of Echinostomum revolutum ond 1 specimen of

Zygocotyle lunatum.

Evidence of mortality or emaciation resulting from parasite infections was
lucking during the nesting and postnuptial moult periods, Cestodes were observed pro-

truding from the vent of both adults and young during the banding operations in 1963,

Predation
The mortality of the adults on the nesting grounds is aimost non~existent. A

few old rifle shells were found in the areo but these were probably used by the Eskimos



TABLE XVIII

EXTENSITY OF HELMINTH INFECTIONS OF ROSS'S GEESE
COLLECTED DURING 1963 and 1964,

o .

Arlone Lake Perry River Kindersiey
Aduts  Young  Adults  Yowg  Addls  Young
no. autopsied 26 1 3 12 8 3
no. negctive 3(11%) O 0 2{(17%) O 0
cestodes 2(8%) O 2 (67%) 9 (75%) 3(38%) 2 (67%)
trematodes 13 (50%) O 1(33%) O 0 0
nematodes 20 (80%) 1 (100%) 2 (67%) O 6 (75%) 2 (67%)

for spring caribou hunts rather than for killing geese. The Eskimos | did interview

showed little interest in geese as o food resource and sald they do not bother the
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waterfowl unless the caribou or seal lunting is poor. Honson et ol. {1956) states that the

Eskimas appeared to hove been the primary detrimental foctor in the eradication of
the Ross's Goose colonies near the coost, This could possibly have resuited in the
abandonment of such colonies os Discovery Lake, which was originally described by
Gavin (1940).

In 1963, three dead adult Ross's Geese were found on the shore of south
Arlone Lake. The condition of these specimens indicated that death hod occurred
a year earlier so the couse could not he determined. However, the feathers of one
of the specimens was scattered around a lorge birch patch suggesting that it may
have been killed by on Arctic Fox or other mammalion predator.

In early June 1964, two Ross's and two Lesser Snow Geese were found dead
on the islands of Arlone Loke. All these geese except one of the Snow Geese were in

the egg-laying posture, The Snow Goose had obviously been attacked and killed by



Arctic Fox, The cause of death of the ather geese is not known. All had one egg in
the uterine portion of the oviduct. Although non of the birds were ot o nest site, the
activily of Arctic Foxes at this time may have flushed them from their nests, thus
introducing o stress factor in addition to the already present stress of laying. This
could possibly result in death,

With the abundance of Arctic Foxes in June of 1964 compared to 1963, the
protective value of the islands os a refuge from predators is almost completely
eradicated. The foxes visited the islands as long as on ice bridge exists between the
islands and the mainland. Subsequently they ceased to harass the geese. The pro-
tective value of the insular nesting habitat is readily realized at this stage when a
definite water barrier prevents mammalian predation and insures a potentially pro-
ductive season.

Although the three species of jaeger, Glaucous Gull and Snowy Owl nested
in the area their numbers and predatory importance were low (Table XX). At the
beginning of the hatching period a marked increase in avian predators occurred,
primarily Glaucous Gulls. On 7 July, 1963, 13 of these gulls were seen encircling
island B, ot the some time. This is a high concentration for the area as prior to this
one or two gulls per hour was normal. Numerous observations were made of young

Ross's Geese being snatched off the waoter and devoured whole by this lorge predator.
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Lemieux (1959) found that joegers were in lorge numbers on the Bylot Island (73° 13'N,

78° 34'W) Greater Snow Goose colony but he notes the relative insignificance of
these as important predators. Barry (1956) stressed the importance of gulls and joegers

on Atlantic Brant ot Boos River (63° 40'N, 85° 50'W), N.W.T., in that these pre-

dators toke o heavy toll of brant eggs and young.
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TABLE XIX

NUMBER OF AVIAN PREDATOR NESTS RECORDED AT ARLONE LAKE,
N, W.T. 1963 ond 1964 SEASONS

Numbear of nests

Species 1963 1964
Stercararius pomarinus 0 0
Stercorarius parasiticus 0 0
Stercorarius longicaidus I 0
Lorus hyperboreus 1 |
Lorus argentatus 0 0
Nyctea scandioca S 0

TOTAL 4 1

Five Snowy Owls netted ot Arlone Lake in 1963. None were seen in 1964
presumably because of the lack of microtine rodents. No predatory activities of
Snawy Owls were seen during either study seasons suggesting that this species did not
oct as an important predator on the young geese. Lemieux (1959) found the same
conditions ta exist re owls in the Bylat Island Greater Snaw Goase colony,

A number of factors on the islands cause some ioss of young Ross’s Geese.
The large birch stands act as traps from which the newly hatched goslings find it
Impossible ta escape once entangled. Twenty=one goslings in 1963 and 17 in 1964
were rescued from these areas. It is likely that many more goslings were not found
because it is hard to see them under the thick cover. Apparently the trapped gaslings
ore abandoned by their porents who make no extra effart to recover their prageny
other than calling them. Old Eskimo caches and rock piles acted as traps in the same
way, but to o lesser extent. Nests in these regions aften lost young before they had
moved faor. |t seems almost ironical that the most favoured nesting habitat (birch oand

rock} should be somewhat detrimental to the young,
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Egg predation was generally low at Arlone Lake. In 1963 the hatching success
was exceptionally high (93.5%). The presence of Arctic Foxes at the start of the season
In 1964 decreased the potential production and success of the colony but the end result
of this was insignificantly different from the late 1963 season. A recorded 144 Ross's
and 122 Lesser Snow Goose nests were destroyed by foxes in the first week in June 1964,
In 1964, island E was deserted because of the destruction of nests by Arctic Foxes. Once
the foxes had left the colony the goose nests are preyed upon only by a small number of
avian predators, from which they suffer tittle. The geese stay close to their nests and
are adept in warding off the predators.

Egg fertility is high in Ross's Geese. Not more than 1% of the total eggs on
the colony were sterile. Cooch (1958) found that infertility, crumpled and rolled out
eggs seldom exceeded 1% of the total loss in Blue Geese. Hanson (1950) found that

fertility in the Canada Goose (Branta canadensis) was 93% and 94% in California and

Utah respectively.

Competition with the Lesser Snow Goose

The Ross's Geese nesting at Arlone Lake share the islands with the larger and
often more aggressive Lesser Snow Goose. In 1963 and 1964, 726 and 356 Snow Geese
were recorded nesting at Arlone Lake. It was of interest to find out whether direct
competition existed between the two species for nesting sites and food, and to discover
if the presence of the lorger species hod any detrimental effect on the productivity of
the Ross's Goose population.

Calculations of Snow Goose nest desnity were made for each habitat on all
the islonds and in addition daily observations were conducted on the feeding grounds
for detecting ony evidence of behoviorol competition for food.

Table XX presents the density of Snow Goose nests at Arlone Lake for 1964.
With such a small population of a potentially competitive species, in a comparatively

lorge colony of Ross's Geese, it is difficult to arrive at any definite conclusions




TABLE XX

NESTING DENSITIES OF THE LESSER SNOW GEESE AT ARLONE
LAKE nests per 1000 sq. fr.

habitat
island open rock birch mixed
A 0.06 0.81 1.01 0.44
8182 0.08 0.74 1.63 0.44
Cc 0.07 1.66 0.63 1,66
D 0 0 1,02 4,61

regarding nest site preference for the Snow Goose in this area. The data do suggest
that, as in the Ross's Geese, the open regions are shunned in preference for the cover
and edge areas of birch and mixed habitats. Although this apparent simitarity of nest
site could easily give rise to a serious competitive situation, there was no evidence of
this occurring at Arlone lake. One just has to look at the density and clutch sizes of
Ross's geese in the regions of highest density on Snow Geese (i,e. mixed areas of
islands C and D), to see that the clutches in these regions were the some as the other
areas where Snow Goose density was low (island A and B, B, mixed areas). If the
Snow Goose was noticeably competing with the Ross's Goose in this area, one would
expect a low density of the latter species in regions where a high concentration of
Snow geese nested as a result of displacement, This is especially true in that the
nest site requirements are so similar in the two species, However, such a situation
did not occur at Arlone Lake, and the Snow Goose did not noticeably displace the
smaller species from its preferred nesting locations.

Food is abundant in the area. Numerous feeding stations exist around the
pools on the tundra mainland. Thesze pools attract small groups of integrated flocks

of Snow and Ross's Geese at all times of the day . Interspecific interactions were far
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less common in these oreas than weie the intraspecific type between Ross's Geese. Only
when an individual become situcted too close to onother did a dispute occur.

The threshold of competition between the Lesser Snow Goose and the Ross's
Goose is not known, tut ot present it does not appec: to haove heen reached in the
Arlone Lake colony, ot least to hove any noticeable effect on the Ros's Goosa pop-
ulation. If o large immigration of the larger species were to migrote into the Per
River region sometime in the future, effective displacement of the Ross's Geese might
occur. Inview of therelict type distribustion of the Ross's Goose, which may hove
resulted, as Maclnnes oand Cooch (1963) soy, from competition with the iorger and
more aggressive A, coerulescens, it is somewhat disconcerting to envisage the reality

of the report (Cooch 1963) that if the present iincreose of blue-phose Anser coerulescens

in the Hudson Bay draoinage continues o population will be established within 15 to 20
years which will be capable of supplying lorge donor population to the western regions.
If the blue=phose and white phose Snow Geese invade, in ever increasing numbers, the
speciolized nesting habitat of the Ross's Goose, then Maclnnes and Cooch (1963) may
prove to be correct and the Ross's Goose populations of the central Arctic may be dis-
placed into an environment to which they are not readily adopted.

The foregoing is speculotive and has not yet been observed in any existing
colony of Ross's Geese. The obvious limiting foctor ot Arlone Loke is nesting spoce,
which could be seriously depleted in the presence of o substantial increase in the

population of Lesser Snow ond Blue Geese .
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BANDING OPERATIONS

Bonding operations were a mwjor part of the post-breeding study of the
Ross's Geese. Information from such activities is essential for future determination of
mortality, life-table construction and migration routes. Very few Ross's Geese have
been banded in the immediate vicinity of the nesting grounds in the Periy River region
(see Hanson at al. 1956, Maclnnes and Weske 1962),

The banding techniques used were those outlined by Coach (1953), A
temporary camp was constructed (Figure 3 - cabin) from which the operations were
based. The procedure entailed canoeing up the Perry River 15 miles each day Inter-
cepting as many flocks of moulting geese as possible.

In 10 doys 493 geese were banded in 1963, 409 Ross's and 84 Lesser Snow
Geese. Sexes were distinguished in both age classes by banding the left foot of males
ond the right foot of females. Age-sex classes were further differentiated by using
colored neck bands (Craigheod and Stockstad 1956).

The procedure was highly successful in terms of percentage of flocks
captured. As long as the geese were not permitted to reach the land they were
exceptional ly eosy to drive into the bonding corral. If the geese reached solid
ground prior to capture they could easily out-run o man. Under such circumstances it
was necessary to band the geese prior to the later stages of endyesis. It seemed to be
instinctive that at this time the geese would rush for the banks of the river as soon os
the canoe was observed. Prior to this they were tame and co-operative.

The Kogmiut are very efficient at driving the geese into the corral and must

be given credit for their abilities.



DISCUSSION

The Ross's Goose, which nests only in the Arctic, faces the necessity each
spring of leaving the California wintering grounds at a specific time. Movements must
coincide with the appearance of food along the migration path and with the exposure
of nesting habitat ond food in the north. Such a correlation appears to exist in the
spring migration of Ross's Geese. This is accomplished, in part, by following the 40
F isotherm. Other as yet uninvestigoted environmentol and/or physiological factors
may be equally important in the control of migration (Forner 1935).

The physiological readiness for egg-laying, which is shown to exist in the
Ross's Geese upon arrival on the nesting grounds, suggests that the lengthy poiring
and courtship procedures ore completed by this time. An obvious advantage to this
situation Is that it endbles the geese to commence nesting activities immediately ond
thus complete reproduction during the short Arctic season. This lack of courtship
activities has been reported in other Arctic nesting geese (Barry 1962, Hohn 1957 and
Lemieux 1959). Although the extent of time required to compiete the pairing and
courtship procedures is not known, it is reasonable to assume that they hove o negative
selective value in the Arctic (8arry 1962) The observation of copulation in Ross's
Geese in Alberta and the continual regression of gonad weights following arrival
support these contentions and suggest thot the Ross's Geese utilize the Arctic as
strictly a nesting rather than a breeding crea

Following arrival on the nesting grounds, Initiation of nesting activities is
controlled by two conditions. The first of these is that potentiol nest sites must be
exposed. Llack (1933) said that a marked difference in breeding time can clearly be
conrelated with the suitability of the ground for nesting and nothing else. This was found to
be partially true on the islands ot Arlone Loke. Habitat which was covered with snow
even though, when exposed, provides optimum nest sltes was ignored and the geese

vtilized sub-optimal regions. On island Bl where approximately 20% of the mixed
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region was snow covered, a high density of nests occurred in the poorer region. The
second factor which delays nest initiation is local inclement weather. The 1963 5 doy
delay was directly caused by gale force winds. Soper (1930), in his classic monograph
on the Blue Goose reported that the summer of 1929 wos "decidedly unpleasant". Con-
ditions of cold penetrating wind and below-freazing temperatures coused the arriving
flocks of Blue Geese to turn south, Barry (1962) found that the Atlantic Brant made long
fl ights bock ond forth over the snow fieldt whan nasting habitat was not available, After
the thow started, the flocks subdivided and nesting octivities began.

The presence of Arctic Foxes. in the study area did not serve to delay nesting
aottempts,

The dispersion of the geese on the nesting Iislands is not random. A definite
nest site selection occurs. The nesting habits of the Ross's Geese show that edge habitat
is most suitable. One would think that because of the lock of coverage provided by
toll bushes ond emergent vegetation as exists in the southern region, the geese would
naturally utilize ony region which furnishes the most protection against the elements,
Such was found not to be the case. Optimum habitat not only must provide coverage
but also a grozing area. This exists in the form of mixed regions of small birch stands,
rock and open moss. The pure rocky areas offer a cestain amount of protection from the
elements but not to the some degree. Depending on the direction of wind and rain,
the rock-type nest site could be as suitable as the mixed regions or as poor as the com-
pletely open areas. The appcrent intetior quality of the open areas is reflected in the
increased thickness of the nest wall. For maximum insulotion in an exposed area a
thicker nest wall is required, The nests in the birch and rocky areas receive insulation
from the immediate surroundings thus the extent of wall thickness need not be so great,

In so far as the female is not attentive during the egg=-laying period, certain
behavioural choracteristics hove developed which increose the survival rate of the eggs

during the period when the female is off the nest. The formation of comporatively smoll,
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closely guarded territories insure protection for the nest and eggs from the octivities of
other geese and insure the presence of the adults on the territory to diive off potential
predators. When the adults do leave the territory the action of covering the eggs with
nest material forms a protective devise in thot predotors opporently cannot see the eggs
from the air. Soper (1942) concluded that the down which lines the nesi not only helps
to screen the eggs from the prying eges of gulls and joegers but retains the warmth during
the birds absence. This mechanism was shown to work efficiently for gosling protection
olso.

Relatively little variation in clutch size of the Ross's Goose occurs. The cluteh
size control factors ure not known . It has. been shown from this work that fidelity occurs
in depleted clutches excopt where no eggs ore left in the nest and almost complete
abandonment results from additions to o completed clutch, Delacour (1964) states that
eggs ore occasionully pushed out of the nest during normal movements, especially in the
case of large clutches. The very sight of a few eggs lying aroiund @ "hyperclutch” nest
may cause the female to abandon the rest of the clutch, Predators may be attracted to
these unprotected eggs, horossing the adults to the point of desertion. In this study all
the eggs out of the nest were broken. This possibly induced the female to desert, The
data show ultimately thot the species will not tolerate an excessively large clutch, The
laying and hatching of each egg in a cluteh of Ross's Geese consumes approximately 2%
of the frost-free period. It does not include the incubation period. Lorge clutches
would tend 1o jeopardize the success of the whole brood because of the limited time
available for the reproductive phase. The ul timate control of clutch size may be the
time foctor which prevents loying of excessively lorge clutches. Additional doto ore
presented which suggest the feasobility of time as the clutch size control ling factor.
Those clutches which are started later ore smaller than those stasted earlier, to com-
pensate for the time lost in nest initiation. Cooch (1958), Lemieux (1959) and Barry

(1962) found o negative correlation between date of the first egg and final clutch size
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in Blue Geese, Greater Snow Geese and Atlantic Brant respectively.

W is unlikely thot renesting occurs in the Ross's Geese. The continuous
regression of gonads following arrival and the determinate laying character of the
species would prevent successful secondary ovulation ond fertilization. Complete ovary
ond testicular recrudescence would be required judging from the gonad <ize at the end
of the loying period (Figure 6). Coupled with this time consuming physiological
requirement, the short season would definitely limit such a mechanism. Cooch (1958)
ond Borry (1962) found no renesting in Blue Geese ond Atlontic Brant.

The high degree of oitentiveness shown during the incubation period is reflected
in the sudden silence over the colony. The birds do not leave the territories often but
obtain most of their requirements from the territory. The oppearance of down strewn
over the colony is the result of active plucking of the breast feathers by the incubating
female, providing added insulation to the eggs. Hanson (1959) states that in waterfow!
if the incubation patch was moulted promiscuously as in most passerines, as a result of
increased prolactin level ot the time of egg laying, the feathers would not be available
for plocement in the nest. The positive correlation observed in this study between later
stages of egg-laying and increosed down deposition agree with Hanson (1959) who soys
that a high dependence of the plucking behaviour on complete development of the sexual
(hormonal) cycle issuggested by the fact that down is placed in the nest only in the
later part of the egg-laying period. It is presumed that prolactin is the hormone chiefly
responsible for the development of the feather plucking in geese near the end of the agg-
luying cycle. According to Welty (¥962) prolactin, which is secreted from the pituitary
glond, depresses the production of both lutienizing and follicle stimulation hormone and
initiates lroodiness (nesting and incubation),

The tightly knit flocks observed during the incubation period ore attributed to
the attentiveness at this stage. The flocking is certainly not a general character of the

Ross's Goose during previous phases. Von Tyne (1961) mentions the existence of these
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post-breeding flocks but no causal explanation is given. Emlen (1952) is speculative in
his account of avian flocking. He attributes gregoriousness to o positive binding force,
which according to Von Tyne (1961) is obrsent during the breeding season and active
during the post breeding period. The basic ciiuse of the ¢iumping of flight groups
reflects the high degree of attentiveness during incubation which maintoins the least
distance between the birds and their nests during disturbance. The rapid tefurn of

birds to the nest is indicative of augmented oltentiveness,

The synchronous hatching of the eggs of Ross's Geese and precocious
chorocterlstic of the goslings insure maximal survival and productivity. The amount of
food available on the nesting Islands Is not sufficient to feed 3 or 4 thousand rewly-~
hatched goslings, Departure of the parents to the feeding areas on the mainland to bring
back food would allow the goslings to bacome eosy prey for the obundonce of avain
predotors ot this time. Consequently the parents must provide food and protection for
the young simultaneously. This is accompiished by a marked movement of the family
groups from the nesting area immediately after the clutch has hatched, to regions where
food is available, The movement of the family dictates that each of the young be
approximately equal in size so that the potential of food acquisition and the ability
to keep up with the rest of the family is equal throughout the brood. Such obilities
result only from a synchronous hatch.

Delacour (1964) and Hochbaum (1960) report the post breeding movement of
waterfowl following the braeding season, and state that it takes the birds to regions
where they are protected from predators and hove o lorge food supply while undergoing
the annual wing moult. | cannot agree with Hochbaum (1960) when he stotes that the
moulting shift rarely occurs in breeding geese or swans. The Whistling Swan moves
from its place of breeding to large lakes ocr streams where moulting eccurs, (Kortright
1960), and the results of this study and observations made during the study on Canada

Geese, Snow Geese and Whitefronted Geese disagree with Hochbaum on this point.
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Apparently no constant geographical direction is shown in the shift, and as Hochbaum
{1960) points out, it is an ecological rearrangement of the population, with a bias toward
lorge marshes and lakes.

The cause of the moult migrotion in Ross's Gease is not known. In view of the
abundance of food in the immediote vicinity of Arlone Loke there is no apparent reason
for the extent of the movement, Hanson and Smith (1950) state that post breeding
movements of the Canada Goose ore orientated toward extensive feeding areas. Hanson
(1956) observed that a slow movement of Ross's Geese toward the coast following the
nesting season occurred in 1949, and that this movement was portly overland thus avold-
ing rapids and enabling the young to feed on insects and plants. Observations mode
during this research ogree somewhat with these findings, however the small percentage
of the total breeding population at Arlone Loke which were seen on the Perry River does
indicate that a moss movement to the coost via the most obvious water route, the Perry
River, does not occur and that the movement from the breeding group is a random move-
ment of flocks from place to place on the tundra, during which time moulting occurs.

It has been shown that loss of eggs during the nesting season is insignificant.
Predation is the most impartant contribution to egg destruction. Following the hatching
period, mortality is increased on the young birds but it is suggested that in the long run,
this has a decided advantage to the species in that weak individuals and perhaps undes-
irable genotypes ore eliminated from the population. Taverner (1940) summorizes this
idea when he stated, "Under certain abnormal conditions there may be such o thing os
over-predation that foils to stop with the weaklings and makes inroads upon the strong;
but all successful races con safely withstand the normal attacks of their natural enemies
under the conditions through which they were evolved and have persisted. Were it
otherwise, ipso facto, they could not hove originated and survived to date"”. The
predators recorded during this study do not seem to exploit significantly the "strong"

individuals in the population.
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The differentiol female mortality during the first 3 weeks after hatching cannot
be explained, If it hod been found thot a high percentage of femoles weie of the yellow
phase it may hove been possible to corretote mortolity with this phose in that yeliow may
be more obvious to predators than gray. This would in effuct increose the mortality of
femoles and in port justify the findings of this research. However, both moles and femoles
show the some color ratios at hatching (1.2, yellow:groy} which does not support this
theory. The ideo that gray coloring may be disadvontoneous to the females does not hold
since the 1:2 ratio was obtoinad for malas which were nat apparently subjected to the some
omount of predation. |f the same degree of mortality occurred in males as in females,
the sex ratio at 3 weeks would hove been equal. The apparent mortal ity of females
oppears to be purely sexual and does not, from evidence presented, correlate with the
color phases.

The coloration of Ross's goslings eannot be said to be distinctly a case of pure
dimorphism. As Honson, et al. (1956) pointed out, and substantiated in this study,
polymorphism is common. The yellow and gray phases are extremes of the color types, and
the gradations or mixed coloration which do occur make it exceedingly difficult to
categorize accurately all individuals. A subjective index of clossification moy be used,
os in this study, to show that o preponderance of the gray phase exists. However,
depending upon the reseorcher, o gosling possessing characters of both phases may be
placed into either category, gray or yellow. Hanson (1956} obtained a Mendelion 3:1
ratio of yellow:gray whereas our findings differ. Williamson (1957) used Hanton's data
to determine genetic dominance of the color phases. This author erroniously concludes
“The goslings of Ross's Goose Anser rossii may have either yellow or gray plumage, and
this seems to be o case of simply dimorphism". Conclusions based on subjectively placed
categor ies of coloration do not solve the problem of if, and much less why an apparent
predominance occurs, At this stage the cause of one color type seemingly being more

common than another is not known. Certainly, as yet no selective value has been shown
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to exist for one pure phose, and at present the problem oppears to be not the action
of a single pair of allelesbut possibly an action of multiple alleoles. Such alleles
do not result in distinct coloration, but rather torm gradations from one extreme to the
other. Jaop, cited in Snyder and David (1957) found thres sets of alleles affecting
the plumage and color variations in the mallard duck,

The weights of the adult geese at arrival on the nesting grounds ore a! o
maximum compared to the other phases of the reproductive phase. Honson (1962)

found the same condition in Conado Geese Bronta canadensis upon arrival on the

nesting grounds. The pattern of fottening in the Ross's Goose is still unknown but
Honson (1962) found thaot the Canada Goose followed much the same pattern as species
which migraote leisurely . He stotes that the cbundonce of fat in arriving geese is
necessary to supply energy from the time of orrival on the breeding grounds until the
snow cover has left ond new plant growth is again available. The subsequent weight
loss observed in the Ross's Geese may well result from the utilization of the stored fot
supply, the relatively sparse food available ot this time and the physiologlca! stresses
of territory formation, nest initiation ond egg-laying. The greacter total weight loss
exhibited by females results from ovary and oviduct regression, increasing ottentiveness
to the nest site and minimol food consumption. The males continues to graze on the
territory ond do not show such a substantial weight loss. Irving (1960) thinks that fot
reserves may be important to moles during the intense period of courtship and territory
maintenance. Courtship is not a stressful activity in mole Ross's Geese os this phose
is completed prior to arrival in the north., The more ropid decline of male faotness has
been explained by Hanson (1962). He states that becouse of the relotive passiveness
of the female during courtship procedures, this sex arrives in the north fatter thon the
moles, and maintains compoerable amounts of fot longer.

Following the hatching period both adult and young Ross's Geese gain weight

rapidly. The obundance of mature flowers, leaves and stems, the long photoperiod and



the prolonged treck over the tundra all allow for an increased food intake over the
nesting period. Another noticeable weight loss occurs during the moulting period.

This is the period of physical maturation in the birds of the year. Honson (1962) states
that this is perhaps the period of greatest stress in the |ife of the odult Canada Goose.
Data presentedfrom this research and reports from other wotkers, (Bairy 1962 and Cooch
1958), indicate similar occurrences in the Ross's and other arctic nesting geese. Hanson
(1962) discusses the possible physiological causes of stress in the moulting geese which
may leod to o decrease in weight. He states. that o marked increase in the metabolic
rate occurs as o result of the utilization of muscle proteins in the formation of feathers,
Marshal (1960) says that moulting imposes a severe strain on birds in that o large amount
of blood is required for the new feather growth.

In summary, the reproductive phase of the Ross's Goose does not appear to be
the limiting foctor of the populotion nesting ut Arlone Loke. Naesting and hatching
success ore high, oand mortality of the adults and young is low. At present competition
with the Lesser Snow Goose is not affecting the potential and actual productivity.

The two study seasons ot Arlone Loke were good ones. Neither climate nor
biotic factors decreased markedly the production of Ross's Geese. However, it is
stressed that in such an unstable ecosystem, late seasons or excessive continued pre-
dation could cause drastic annual drops in the productivity of the geese. In 1964 the

Whitefronted Geese (Anser albifrons) nesting in lhe extreme western Arctic suffered

greatly becsuse of the lote season and subsequent flooding of the nesting habitat.
The studies of Barry (1962), Cooch (1958), and Lemieux (1959) all point out the
importance of climate during the reproductive phose as probably the most important
limiting factor controlling annual reproduction in Arctic nesting geese. Such works
should be considered as standards when extrapolating for other geese nesting under
relatively similar conditions. Until we have further data on the frequency of late

seasons and inclement weather during the reproductive phase of the Ross's Geese, we
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will not know specifically how such occurrences aoffect the species.

Fredation is a factor, the impartance of which cannot be minimized. The 1964
season at Arlone Lake showed the extent of Arctic Fox domage to the Arlone Laoke colony,
which resulted in the complete evacuation of one of the mojor nesting islonds. The
insular habitat presumably saved the colony from complete destiuctior, Until we know
if the remaining nesting colonies of Ross's Geese ore insular, we cannot say that iI i
not the mommaliaon predators that control the annual productivity.

The need for future study on the Arlone Lake and other nesting colonies is
clear, We have now a general overal| picture of the effects of weather, predation ond
human beings on a specific area, but long term studies aore essential to provide added

information on o more comparative bosis,
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SUMMARY

L4

This study of the breeding biology of Ross's Goose in the Perry River region
was carried out during the symmers of 1963 and 1964 at Arlone Lake, N.W. T,
and the Perry River,

The spring migration of Ross's Geese in 1964 correlated with the morthword
movement of the 40F isotherm,

Pairing and courtship activities are completed prior to arrival on the nesting
grounds.

Nest initiation depends upon the presence of exposed ond suitable nest sites
and suitable weather conditions on the nesting islands.

Excessive mammalion predation at the start of the nesting season results in
the abandonment of nesting islands,

The distribution of nests is not random. Highest densities occur in edge areas
of mixed birch, rock, and open terrain,

Subsequent eggs in the clutch ore laid every 1 1/2 days with o resultant egg-
laying period of 8 to 9 days for the whele colony.

The average clutch size is 3, with the most common clutch of 4. No signifi-
cant differences in clutch size occur ameng the 4 major habitats.

A negative correlation exists between date of first egg laid ond final clutch
size.

Little ottentiveness to the nest is shown prior to the incubation period. The
beginning of incubation is marked by silence over the colony, excessive
plucked down in the nests, tight flocking of disturbed groups, and rapid
return to nest.

The incubatien period is 22 days.

The covering of eggs with nest material by the female prior to the parents

leaving the territory hos a selective advontoge.
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Nests in open habito! are laiger than thosa in regions which provide coverage .
Renesting probably doas hat occur in the study area,

Ross's Geese do not abandon o portiolly depleted clutch, but will desert
excessively targe clutches,

Hatching of o clutch is synchronous and assures moximum «u:vival of goslings,
The hatching period lasts approximately 8 doys.

Predotor numbers increased during the hatching period.

Nesting and hatching success was extremely high

The post-nuptial migration of the Arlone Lake colony is not directed along
the Perry River, but occurs os o dispersal over the tundra from the nesting
area to the coast. Very few Ross's Geese reach the caast.

Predation was low during the reproductive phases of 1963 and 1964. The
greatest percent-loss for 1964 occurred in.the United States,

A 1:) sex ratio exists in the odults ond newly hatched goslings.

A differential mortality occurs against females during the first 3 weeks of
life (137 males : 100 females).

It is suggested that brood counts taken while the geese are maulting are
invalid.

Body weights of adults ore at a maximum at arrival on the nesting grounds.
Body weight drops immediately following arrival and again during the post-
nuptiol molt.

The growth rate of the goslings is ropid, showing the typical sigmoid curve.
Parasite extensity throughout the reproductive season is low.

No noticeoble competition existed between the Ross's Goase and the Lesser
Snow Goose at the Arlone Loke colony in 1963 ond 1964, |t is suggested that

excessive immigration of Lesser Snow and Blue Geese into Ross's Geese
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nesting areas would have a detrimental effect on the Ross's Geese.

The insular nesting habitat ot Arlone Lake is an efficient protective device
against continuous mammaliaon predation.

The reproductive phases of 1963 and 1964 were not the |imiting stoges in the
life of the Ross's Goose at Arione Lake.

Food is not o limiting foctor on the nesting grounds.

The frost-free period in the study area extends over a period of 93 days. In
1963 ond 1964, 86% of this period was used to complete the repraductive
phose.

Continued study of the reproductiva phase of Ross's Geese [s required to
determine quantitatively the effects of late seasons, ond heavy predotion.

Comparotive ecological date is needed from other nesting colonies,
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REPRESENTATIVE FLORA FROM ARLONE LAKE STUDY AREA
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* Lines joining areas depictcommaon species to these regions
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Species Common nome Kogmiut
Buteo lagopus Rough-legged Hawk Koalooq *
Nyctea scandiaco Snowy Owl Ukpik
Plectophenax nivalis Snow Bunting Amouligoq
Lorus argentotus Hetring Gull Quxriq
Grus canadensis Sandhill Crone Tatidgoq
Branta canadensis Canada Goose Udluuq
Olor columbionus Whistling Swan Qugyvk
Lagopus mutus Rock Ptarmigon Niksoak!uq
Anser olbifrons Whitefronted Goose Nirlivik
Corvus corax Northern Raven Tudlugoq
Eremophila alpestris Morned Lark Qupanuagpaaryuk
Anser caeurulescens Lesser Snow Goose Kanguq
Calcarius lapponicus Lopland Longspur Nasaudlik
Pluvial is dominico Golden Plover Tudlik
Anser rossii Ross's Goose Koaroq
Anos ocuta Pintail Qiqqooq
Larus hyperboreus Glaucaus Gull Nouyaq
Erolio bairdii Baird's Sandpiper Sigyarioq
Arenaria inter pres Ruddy Turnstone Taligvok
Stercorarius pomarinus Pomerine Jaeger Isungngaslrug
Clangula hyemalis Old Squaw Duck Aosongngiq
Somateria mollissimo Comman Eider Amov lik
Somoteria spectabilis King Eider Qingalik
Phalaropus fulicarius Red Phalorope Saavraq
Choradrius hioticula Ringed Plover Qudliqudliq
Mergus serrotar Red Breasted Merganser  Paiq
Squatarola squatarola Block-bellied Plover Qirliiyuuq
Xema sabina Sabine's Gull lqidgagioq
Sterna paradisaea Arctic Tern Imitqutoilaq

Asio flommeus

Erolio melanotos

Short-eared Owl
Pectoral Sandpiper

Nipainngoqtoq
Tuutuuq

Dote

May 22 ( 1)
Moy £2 §]
Moy 22 (30
Moy 22 ( 5)
May 25 (35)
May 25 (25)
May 31 ( 3)
Moy 31 (100)
June | (10)
1(2)
2 (4
3(9
4 (100)
4 (10)
5 (12)
5 (15)
6(5)
6 (10)
6 ( 6)
7(7
7(5)
7(4
9 ( 4
9 (50)
(M
June 9(3)
June 10 ( 5)
June 10 ( 2)
June 10 ( 5)
June 11 ( 1)
June 13 ( 5)

(no.)

June
June
June
June
June
June
June
June
June
June
June
June
June
June
June

June
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Contd.

Species Common name Kogmiut Dote  (no.)
Posserculus sanwichensis S ovannah Sparrow Kuyaum iqtooyuuq June 13 ( 1)
Falco peregrinus Peregrine Foclon Kidgovik June 13 ( 1)
Ereunetes pusillus Semipolimated Sanpiper ? June 13 ( 2)
Gavio arctica Arctic Loon Maliriq June 14 ( 2)
Gavio stellata Red-throated Loon Qogsuoq June 14 ( 1)
Stercorarius parasiticus  Porositic Jaeger ? June 14 ( 1)
Stercarorius longicaudus Long-toiled Jaeger Isungngaq June 14 ( 2)
Anas carolinensis Green Winged Teal ? June 24 ( 3)
Lobipes lobatus Northern Pholarope Mangitquq June 24 ( 2)
Aquila chrysaetos Golden Eagle Qupanuagpok July 31 (1)
Toxostoma rufum 8rown Thrasher ? Aug. 13 ( 1)

* Courtesy Mr, Duncan M. Pryde, Manager, Hudson's Boy Co., Post, Perry River

ond Mr. Samuel Emingok, Kogmiut Eskimo, Perry River

Ay ]

q" is pronounced with a uvular K; "k" = velar K.
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Species Common nome Date No.
Branta canadensis Canado Goose June 1 10
Anser albifrons Whitefronted Goose June | 4
Anser caerulescens Lesser Snow Goose June 1 4
Anser rossii Ross's Goose June | 19
Lagopus mutus Rock Ptarmigan June | 8
Clarcarius lapponicus Lapland Longspur June 1 200
Plectophenax nivalis Snow Bunting June 1 150
Piuvialis dominiea Golden Plover June 1 3
Erolia bairdii Boird's Sandpiper June 1 50
Grus canadensis Sandhill Crane June 1 100
Larus argentatus Herring Gull June 1 4
Lorus hyperboreus Glaucous Gull June 1 1
Eremophila alpestris Homed Lork June 1 3
Stercorarius pomarinus Pomerine Joeger June 2 8
Anas acuta Pintail Duck June 2 7
Buteo lagopus Rough-legged Hawk June 2 1
Falco rusticolus Gyrefalcon June 3 1
Asio flommeus Shart=-eared Owl June 3 ]
Hirundo rustica Bom Swallow June 4 1
Corvus corox Northern Raven June 8 2
Arenorio interpres Ruddy Turnstane June 8 !
Clangula hyemalis O1d Squaw Duck June 8 5
Stercororius_longicaudus Long-tailed Jaeger June 8 1
Sterna paradisaea Arctic Tern June 9 13
Olor columblanus Whistling Swan June 9 4
Gavia arctico Arctic Loon June 10 2
Calidris canutus Knot June 10 S
Stercororius parasiticus Parasitic Jaeger June 11 2
Somateria spectabills King Eider Duck June 12 5
Charadrius hiaticula Semipalmated Plaver June 13 1
Phalaropus fullcorlus Red Phalarope June 14 1
Erolio melonotos Pectoral Sandpiper June 17 2
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Conid.

Species Common nome Date No.
Ereunetes pusillus Semipalmated Sondpiper June 20 2
Xema sabina Sabine's Gul! June 27 2
Acanthis flommea Common Redpoll June 27 1
Govia stellata Red-throated Loon June 30 2
Mergus sercatar Red-breasted Meiganser July 5 2
Falca peregrinus Peregrine Falcon July 12 2
Erolia alpina Dunlin Aug. 2 2
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MAMMALS OBSERVED IN THE PERRY RIVER REGION, N .W.T. 1963 and 1964

Species

Cammon name

Lepus orcticus

Citellus parryii

Dicrostonyx groenlandicus

Lemmus trimucronotus

Clethrionomys rutilus

Canis luEs
Alopex lagopus
Musteia erminea

Q_L_J_Io luscus
Phoco hispida
Rclngifer torondus

Arctic Hare

Arctic Ground Squirrel
Collared Lemming
Brown |emming
Red-bocked Mouse
Gray Wolf

Arctic Fox
Short-tailed Weasel
Wolverine

Ringed Seal
Barren-ground Caribou

Kogmiut

Ukolig
Siksik
Qilangmiutaq

Avingnagoq
Ulimakkag
Amaruq
Tirigannioq
Tiriog
Qodvik
Notsiq
Tuktu




APPENDIX 4

COMMON AND KOGMIUT NAMES OF FISH OBSERVED AT PERRY

RIVER, N.W T 1963 and 1964
Common name Kogmiut
Sculpin Kanayuq
flounder Natoarhok
Arctic char lgalukpik
Traut lsuuq
Whitefish Kapisilik
Sucker Milugiaq
Burbot Tiktaaliq
Nine-spined stickleback Kak ilasak
Tomcod Uugaq
Arctic Grayling Sulukpaugag
Miller's Thumb lgalugaq
Smelt Innangooynq

11



Nest
No.

Dimensions

Habitat
Type

Distance

Egg fate

bate hatch

Remarks

Nest
NoO.

Dimenslons

Habitat
Type

Distance

Egg fate

Date hatch

Remarks

ol
|

S XIaN3ddgqv

~3|
b

——

cll



N3

APPENDIX 6

Ross's Goose Collection Data

No. Date Collector Sex
Location Blevation

Habitat

Method of collection

Neather: Temp. Wind Show cover (%)
Weight Age Culmen 1 Culmen 11
Plumage

wart length Tarsus length Midtoe

Wing spread (flat)

Tail length

Total length

pre-ovulatory follicles

post-ovulatory follicles

atretic follicles

Oviduct width Adrena la Fat
Keel depth Pectoral muscle E.I.
Pood

1ens weight

Previous tag marks

Remarka:
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APPENDIX 7
FOOD HABITS

Data on Ross's Goose food habits were obtained from analysis of 26 ventriculi
(TobleXXI,, Cf these 8 were collected in 1963 field season and 18 in 1964

The only available data on food habits of Ross's Geese on the nesring grounds
ore documented by Hanson et ol . (1956). He stotes:

"Contents of 5 gizzards were examined: 2 Eizzurds contained the stems
and leaves of the sedge Eriophorum, though in one there were only trace
quantities, the third confained mainly Eriophorum with some Corex, the

——

fourth was largely Carex with some Peo, and the fifth gizzard was empty*,

During the month of June and particularly in the early spring the geese fed
largely on the roots of sedges. This is most likely due to the fact that the stems, leaves
and flowers are not yet mature or that in the early spring condition these structures do
not furnish sufficient nutrients. Later in the season the geese utilize primarily leaves
and spikelets. This is aspecially trua of the young geese when on the post-hatching
migration across the tundra. Lemieux (1959) found a similar sequence in the feeding

habits of the Greater Snow Goose (Anser hyperborea atlantica), He states that in the

early spring, roots of the legume Oxytropis maydellions and Polygonum vivigarum

(Knotweed) were utilized, Later on, especially when broods were accompanied by
parents on lond the common foods consisted of blades of gross and leafy plants,
Although the goslings food consisted primarily of marsh vegetation blades of grass were
common, Delacour (1964) in his review of food habits of onserinae makes no mention
of animal matter being utilized by these birds ond states that a major part of the food
consists of grasses, sedges and semi-aquatic vegetation. Non of the specimens of
Ross's Geese collected during this study contained animal material in the digestive
tract. Barry (1956) observed young captive American Brant feeding on mosquitoes

ond larvae as well as short grass and flowers of Ronunculus,



TABLE XXI
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RESULTS OF FOOD ANALYSIS OF 26 ROSS'S GOOSE VENTRICULI

COLLECTED IN THE PERRY RIVER REGION 1963 ond 1964

Food item

June(Frequency*)

JulylFrequency*)

roots - Gramineae
- Cyperaceoe

- unidentified

leaves - Gramineae
- Cyperaceae
- Carex spp.
ri8aiilaisgp,
= unidentified

stems = Gramineae
- Cyperaceoe

- Corex spp.

~ Eriophorum spp.

- unidentified

1G

1G
1G

spikelets = Gromineae
- Cyperoceae

- Corex spp.

- Eriophorum spp.

3 +3G

* Frequency of occurrence.

** G = gosling




