
•( 

( 

THE BREEDING BIOLOGY OF ROSS'S GOOSE IN THE PERRY RIVER 

REGION, NORTHWEST TERRITORIES 

by 

JOHN PEMBERTON RYDER 

�ANAt>l�� \'Ill OUf£ S£R'J\CE 

JUN 1 f' \969 
UBRI\R'f 

�pMON10�. f\U.\ER1� 

EDMONTON, ALBERTA 

JUNE, 1965 



( 



ABSTRACT 

Studies of a nesting colony of Ross's Geese at Arlont Lalct, In the Perry 

River reglonf N. W. T. dur!ng the summers of 1963 and 1964are described. A review 
of tho explorations, climate, vegetotiol'l, founo and Eskimos Is presented. A hlatory 
of the Ross's Goose In the Perry River region Is discussed. 

The following focton In the biology of Ross's Goose are diKVaed: arrlvol 

dates, nest Initiation, Incubation, post•nuptiol movement., mortality, predation, 

productivity and competftlon. 

Sight reports of Ross's Gee$e during the aprTng migration of 1964 art corre

lated with the northward movement of the 40 F Isotherm. The possible advantage of 

thla migration-control meehanism is discussed. 

No courtship behaviour wo5 observed during the study period at Arlone lake 

suggesting that 5uch actrvltles are completed farther south. R05S1S G .... use Islands 

for nesting, presumably as a defense against mammalian predators. Hlfhest nest 

densities were found In the mixed-birch-rock and open areas which provide both 

cover and grazing areas. 

Eggs ore laid every 1 1/2 days with a resultant 6 to 9 doy ese-loylng period. 

Cluteh sizes, which average 3, may be controlled by the short Arctic aeoson. Late 

nesters lay smaller clutches. Only 93 frost-free days ore avolloble to complete the 

reproductive phose. In 1963 and 1964 the Ross's Geese ytlllzed over 80% of thla 

period. 

The high degree of ottentlveness during the lncYbation period results In 

moxlmum hatching syccess. Mortality and predation Is generally low on the nesting 

islands. Productivity was estimoted from counts of 1 week old and younger broocb. 

Most losses in 1964 occurred In the United Stotes. 

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

ential mortality against fomala goslings occurs during the fir5t 3 wee� of I ifc. It 



i$ suggested that a large Influx of Lesser Snow and Blue Geese wou ld be detrim.,-,tol 

to the Ross •s Geese during the reproductive phase. 

It was concluded that the popula tion of Ross's Geese nesting ot Arlone Lake 

in 1963 and 1964 was not aubjected t,o excessive limitine factors. 
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INTRODUCTION 

The Ross's Goose, �r � Cassin, is North America's unalleat and rarest 

Arctic-nesting goose. During the early 1950's concern for tho species' �urvivol 

was shown because of the low numbers reported on migration through the Canadian 

Prairie Provinces and on the wintering grounds In California. The lack of knowledge 

concerning Its breeding habits made management procedures subJective and Inefficient. 

Investigations were undertaken in a nesting area 10 that productivity and general 

habits could be ascertained. 

In the spring of 1963, the author Initiated a preliminary study of Rau's 

Goose In the Perry River region, N, W. T, The main obJective• of tne shJcly were: 

(1) to sh.ldy the reproductive biology of the R0$11J Goose on the netting 

grounds. 

(2) to study the post-breeding biology of tho Rau's Goose • 

(3) to study lnter�peclflc relationships existing on the nesting areas. 

Actrvtties were confined to Arlene Lake, N. W. T. (67° 22'N, 102° lO'W) 
in the Perry River region and to the mouth of the Perry River. Thf• region constltutea 

the traditionally reported nesting ground, although In recent yean waller colonies 

have been reported from the Hudson and James Bay areo (Barry and Etaenhc;�rt 1958, 

Coach 1954, Moe Innes and Coach 1963) and Bonks Island (Bony 1960b, Monnlng !!. 
� 1956). Arlone lake, according to the Kogmlut Eskimos, was the location of a 

well established nesting colony, so much so that It received the Mme 11Ptktullk" 

which means 'nesting lake • • Gavin (1945) reported the presence of a Ross's Goose 

colony at Arlone Lake aa early as 1937. 

Data an previous ornithological worlc In thra areo are sparse. 81ologlcal 

survey work was carried out by Mr. Angus Govln during hla atay In the area from 

1937 to 1941 (Gavin 1945, 1947). A scientific invG$t!gatlon of the geography, 

birds and mammals was executed in 1949 (Hanson et al 1956) and In 1962 a waterfowl 



bonding crew studied the potentiol of the area for goose bonding (Moe Innes and 

Weske 1962). 
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Previous exploration 

The region adjacent to the Perry River lies In one of the least explored areas 

of the Canodian north. Samuel Hearne (1795) was the first wh1teman 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 bose point at Church ill, 

Manitoba. The third expedition, 1770 and 1771, followed the wooded areas of tho 

tree I ine far south of the barrens. The narrative of his [ourncy con to ins many notes of 
natural history and in his closing chapter the author gives a detailed account of many 

of the animals with which he come il"' contact during his years in the north. 

Coptoin George Bock (1836) explored and described the area surrounding tho 

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 Polly and Garry Lakes. The 

maps he constructed of the region as for as Montreal Island (67° 51'N, 96° 25'W), at 

the mouth of the Bock River remained the only ones until 1948 (Bolrd 1949). Although 

Bock's primary pvrpose for going Into the north was to find the lost party of Captain 

John Ross ( 1829-1833), he kept natura I his tory notes of many of the reg ions traversed, 

Preble (1908) states that Bock 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 typo of work, However, the flora 

and fauna described by King, although not original (see Pennant Arctic Zoology, 

London, 1792 -S), gave insight into the existing flora and fauna of the reg ions explored. 

The coost of the Queen Ma11d Gulf, into wh lch the Perry River flows, was 

mapped by Thomas SImpson between 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 travel into the region Immediately adjacent to the 

3 
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Perry River was David T. Hanbury In 1902. Part of hi' expedition proceeded north from 

Lake Polly following the Tl-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 after leaving Ti-her-yuok Lake tra
verses a very sterile area which here justifies the namo Borren 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 oro formed 
by widen lngs of the river". 

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

Angus Gavin was the first wh itemon to penetrate into the immediate territory 

drained by the Perry River. He octed as post manager for the Hudson's Boy Company of 

Flagstaff Island, N. W. T. (67° 48'N, 102° 16'W) from April 1937 to July 1941, Gavin 

(1945) says of the reg ion: 

"To the south lay an unmapped and unexplored territory lying between the 
coast ond Bock's R lver. I made my first journey into the interior in March 1938 when 
I accompanied hunters of a tribe of Caribou Eskimos to the Garry Lakes, returning alone 
obovt two weeks later. This wos a traverse of 85 miles, and, I om told, is the first 
penetration of the territory by a white man 11• 

Gavin made other inland 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 1 birds and mammals (Hanson !! al 1956). 

The results of this investigation shed new I ight on the habits and occurrences of various 

plant and animal species and brought up to dote th(l 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 

!!' �· (1956) say of the region: 

"In view of the scant attention given by exploring parties to the country 
�ying between the Bock River and the oretic coast, it is not surprising that mops of this 
area in 1949 were sketchy. The course of the Perry River was indicated br, dotted I ines 
and our bubble sextant observations showed that its mouth was about 15 miles farther 
west than shown, placing it in the Di$triet 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 (Macinnes and Weske 

1962), and the present investigation. 
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Recorded history of Ross's Goose in thct Perry River region 

The Ron's Goose was first reported by Samuel Hearne in 1 no from observations 

he mode during hi$ attempts to find the Copperm ine River. His report of large flocks was 

amazingly close to the main nesting area at Perry River, and l1 is.unfortunate that n o  one 

took hls words seriously 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 Wavey11, but judging from the dates It was prob

ably the second attempt in 1770. 

Clarke (1940) realized Hearne's words bore value when he sold: "In the 

Interior we have from Hearne as good a hint a s  any yet availoble11• The Indians during 

their summer travels saw almost everyth lng there was to see on the land but no one ever 

reported finding the nest of the Ross's Goose. Port of the problem was the lack of 

exploration between the Back River and the Arctic coast, which "have been travelled 

by no whiteman in summer". 

The species was not described for science until almost a century after Hearne's 

report when, in 1861, John Cassin named it Anser rossii in honour of Bernard Rogan Ro$s, 

Chief F oetor of the Hudson's Bay Company at Fort Resolution, Great Slave Lake. Ross 

was so honoured because he sent specimens to Cossin between the years 1859 and 1661. 

Following the formal naming of the species the location of the nesting grounds 

became the subject of speculation for many.decodes. During the years.,. J .: t! •• : 

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 fXIrtlclpate 

in the search and interrogate the natives as to where the Ross's Goose nested 

(Cartwright, 1940), MacFarlane postulated that it probably nested along with the 

larger numbers of Lesser Snow Geese on the islands to the north of the North American 

continent. He says: 

"I have always regretted that I was unable, owing to the abandonment of the 
post, summer 1866, to carry out my intention of devotln!iJ at least two seasons to a personal 
exploration of the breeding grounds of this (Ross's Goose) and some other birds which ore 



believed to resort to Liverpool Boy and the 'Eskimo Lakes' and thence also to the 
Delta of the Mackenzie River11• 

8 

Sergeant Charles Mockenzon of the Royal Canadian Mounted Pollee, Cambridge 

Boy, gave the first indication that Perry River might be the location of tho 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 Rivttr region 

in 1938. While on this flight he observed what he tho1.1ght were Ross's Geese. He says 

(Kortright 1960): 

"From the air the writer (Gillham) could see countless Iorge white birds In 
these marshes; whether they were swans, Snow Geese or Ross' Geese only tfme will 
prove11• 

Gillham planed to return to the some region ln 1939, this time to specifically search 

for Ross's Geese. Unfortunately the project was abandoned due to the untimely death 

of the pilot. 

On J1.1ne 30, 1938 Ang1.1s Gavin, manager of the Hudson's Bay Company post 

at Perry Island started out t o  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: 

110n entering the lake, we could see them (Ross's Geese) flying all over the 
place. The lake was long and narrow, and st1.1dded with two or three hundred reefs of 
varying shapes and sizes 1.1p to about 500 by 50 yards. One of the lslonds nearest us 
wos covered with the white dots of the nesting birds. Through the glosses they reminded 
us of ptarmigan in winter garb. As we approached �hey rose In largo flocks over our 
heads, loudly protesting at our invasion of their domoin. Others took it very 
philosophically, and not until WtJ hod actually landed did they get off their nests", 

In a discussion of Gavin's aeeompl ishments Cartwright (1940) states: 
"There is something slng1.1larly appropriate---a sort of poetic justice--- in 

the fact that the solution t o  the lost remaining ornithological enigma of North America-
the whereabouts of the nesting grounds of Ross's Goose---should be accomplished by 
officers of the Hudson's Boy Company, 
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The distribution of nesting �lonles of Rosa's Geese hos not yet been completely 

established. Prior to 1953 the only known colonies were located In the rettrlcted fWry 
River region. Soper (1952) stotts thot the Peny River region presumably accommodate• 

all the Ross's Geese In existence. Snyder (1957) remarks that the known summer range 

Is restricted to ttte lnterrldge country Inland from the coast In the Perry River area. 

Amadon (1953) said the species exhibits o relict distribution In that It wo' once more 

widespread •.• Maclnne1 and Cooch (1963) support.thl• Ideo and postulate that tHis 

may have resulted through exclusion from other areas by the larger, more aggressive 

� caerulescens. Hanson!! al (1956) made no mention of other possible nesting 

grounds. 

Samuel Heame (1795) made the flnt mention of Ross's Geese In the area 200 

mll81 northwest of Churchill, Manitoba. Smoll numbers have subsequently been 

reported nesting in the Hudson at'ld ,,an,es 8ay area In 1953 (Cooch 1954), Boat 
River Delta on SouthamptQn Island In 1956 (Barry and Eisenhart 1958), and McConnel River 

and Boas River in 196Gand Boas River in 1961 (Macinnes and Cooch 1963). A total of 33 

Individual Rosa's Geese have thus been reported so far from the�e areas. Colonies 

have been observed on Banks Island, N. W. T. (Manning !! � 1956 and Barry 1960b) 

and at various points along the Queen Maud Gulf from ttte Ellice River to ShermCII'I 

Inlet (Barry 1960b). 

The Increase of report$ of nesting Ron's Geese from areas other than the 

Perry River might at first Indicate that the apecles was penetrating new areas. 

Macinnes and Cooch (1963) explain tho situation In the eastern Arctic as follows: 

"It Ia not safe to assume that this represents a recent eastward extension of 
Ross's Goose range from the Perry River area. In view of Hearnt 's old records it is 
more likely tttat a very small population has always been present In the eostem 
Arctic, and thot the recent increase in the number of observations merely reflec:ts 
lncrea�ed activity by ornlthologbts, particularly In the North". 

Probably the same concluJion con be reached tn considering those reporf1 

from the western Arctic, baaed on reports from Bonks Island, N. W. T. H8hn 



(1959) soy that there is strong evidence that some Rem'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 Iorge 

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 Goose 

Over the post two decode� there has been on oppllrent increase In tho toto I 

number of Ron's Geese (Fig. 2). Hanson et al (1956) were tho 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 H 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 Ron's Geese hove been undertaken each 

February on the wintering grounds in California by the United States Deportment of 

the Interior Bureau of Sports Fisheries of Wildlife. 

In July ond August of 1960 Canadian Wildlife Service biologists surveyed 

the Central Canadian Arctic in an effort to count Ro�'s Geese on the major nesting 

colonies. The survey extended from the Anderson River (69° 4-S'N, 129° OO'W) on 

the west, along the coast of the Queen lv\oud Gulf to Sherman Inlet (68° OO'N, 98° 

21'W) on the east. A total of 9000 Ross's Geese were observed at inland points all 

along the Gulf ond more than 200 on Banks Island (see Tobie 1). These numbers 

represent a value considerably leu than the estirnote mode on the wintering grounds 

in the spring of 1960 (Fig. 2). Sorry (pers. comm.) �ys 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. C011sequently many of the birds wore then located a 

considerable distance from the nesting sites. 

10 
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F lgure 2. Winter popu lotion estimates of Ro5s's Goose In California. 
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Figures obtained from California aerial 5urvey5 for 1963 ond 1964 show that 

the number now stands In the vicinity of 32,000. This is in part substantiated by 
Mr. A. Ozubln who In the fall of 1962 estimated 35,000-40,000 from counh made at 

Kindersl ey, Saskatchewan, a major 5tog ins area for Ross's Geese. 

TABLE I 

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

Location 

Bonks Island (72°N, 123°W). 
Queen Maud Gulf Mainland. 

Atkinson Pt. (67° 55'N, 103°W). 
Perry River. (67° 42'N, 102° 15'W). 
Ogden Boy River. (67° 40'N, 101° 30'W). 
Pitok River. (67° 42'N, 101° 18'W). 
Simpson River. (67° 45'N, 100° 40'W), 
Mclaughlin Lake and River 
(67° 45'N, 98° 25'W). 

Number Reported 

200 (+) estimated 
9000 estimated 

48 
282 

12 
22 

101 

2365 
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STUDY AREA 

Location and Topograehy 

The Perry R lver drains a part of the Canadian or tt..dson Bay Precambrian 

Shield. Its mouth lies at position 68°N 102°W, about 75 miles north of tho Arctic 

Circle (Fig. 3). It is immediately west of the Mackenzie-Keewatin border. This 

region Is port of the vast area called the "Barren Grounds" so often mentioned in 

the literature. At the close of the Tertiary Period tho Canadian Shield, on area of 

approximately two-mill ion square miles, was up I if ted unequally and warped Into the 

familiar approximate SCiucer shape, wHh a central depression in the Hudson Bay area. 

The Torn gat Moun to ins of the Ungova Sec lion of northern Labrador ore the h lghest 

region in the Laurentian Province, and the broad Hudson Bay coastal plain section 

is the lowest. lntermedlClte 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 Mesoz.oic rocks of the plains (Kimble et ol 1954). 

The terra in from the Arctic coast inland to Arlone Lake is monotonously 

flat and wet in summer, It is relieved only by the presence of morainal deposits or 

Wholebock Hills (Plate 1) as described by Hanson.!.! al (1956). North to north-west 

glacial movement in the past Is clearly evident by the scars and frost crocks exposed 

on these Precambrian outcroppings, by the north-south flow of the many, almost 

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 

ore solid rock. The height of these hills does not usually exceed 100 feet, although 

Hanson��· (1956) recorded one to be as high as 800 feet lust north of MacAlpine Lake 

at position 66° 46'N, 102° 35'W. 

lnbetween the hills ore volleys and wide stretches of tundra, more specifically 

according to the classification of Kendeigh (1961 ) , gross tundra. This area is typified 
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Figure 3. Mop of the Perry River showing location of study area. 
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Plote 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 ln the pre

dominontly wot mineral soli. The tussocks ore one or more feet in diameter and height 

with o core of heaved mineral soil and a tuft of rhizomes and leaf bases on the top and 

sides. 

The Perry River drains primarily from MacAlpine lake {66° 40'N, 102° 15'W). 

Important tributaries enter via an unnamed river at position 66° 57'N 102° 6'W, 

Laine Creek (67° 36'N 102° 9'W) and the Govin River (67° 38'N 102° 5'W). During 

the spring runoff Innumerable temporary streams empty Into the Perry River. The volume 

of water discharged has been calculat·ed at 106 cubic feet per minute ond the maximum 

depth Is approximately 15 feet. The velocity varies from 1 t o  2 miles per hour 

(HoMon et �· l956). 

Arlone Lake (67° 22'N 102° lO'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 S Inches with an overage depth of 
only 3 feet 9 Inches. It contains 7 islonds, 5 of wh lch are used by nesting Rou'5 
Geese (Piates2, 3, 41 S and6 ). 

The short arctic season may prevent an extensive growth of aquatic and 

emergent vegetation and oquatrc faung, In 1963 and 1964 bottom lee continually 

rose until the middle of J.Jiy 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 n o  time during either seasons of field work was the bottom 

visible despite the shallow nature of tho lake. 

The topography around Arlorte Lake consists of glacial moraines and the 

extensive grass tussock or meadow tundra, numerous small lakes and temporary streams. 

Th• lake was still completely Ice covered on 2nd June 1963 and ht June 1964 

(Plate 7) 1 although 2 to 3 Inches of woter covered the Ice In 1964. By 12th June 

1963 end 15th J.Jne 1964 there was sufficient water to float the rubber boat. Prior 
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Figure 4. Arlone L.oke, N. W. T. showing position of nesting islands of 
Ross •s Geese. 
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Plates 2, 3, 4, 5 and 6. Habitat maps of Ross's Goose nesting islands 
Arlone Lake, N. W. T. 
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Plato 7. Snow and ice conditions at Arlone Lake, earty June. 
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to this the ice was sufficiently solid so that we and othor mammals were able to get 

to the islands from the main land. 

Climate 

Gavin ( 1945) recorded -59 F as the coldest winter temperature. During 

the summer of 1963 we recorded 82 F on 30th Jvne and 6th July. In 1964 the h lghest 

temperature was 89°F on July 10th (see Table I I  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 tho extreme unIformity of the topography, this posing no borrier for both 

continental and coastal Influences. The region of the srudy area Is probably 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 a lr from the 

still frozen Arctic Ocean. The region appeared to be influenced therefore by both 

continental and coastal climates. 

Vegetation 

Tho vegetation of the study area most closely approximated Baird's (1964) 

dwarf shrub-heath tundra and the grassland tundra. The former Is tho most florally 

complex and colorful of the tundra areas being characterized by the predominance 

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

tundra is characterized by the presence of frost¥heaved tussocks of Eriophorum spp. 

and Car ex spp. In the immed late area of Arl one Lake there were three major areas 

which wore botan lcally dlstlngu lshable. These were the islands in the lake, the 

grassy or meadow tundra, and the glacial moraines. Representative floral somple5 

were secured from each of these regions (Appendix 1). 
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TABLE I I  

TEMPERATURE DATA (F) F�OM PERRY RIVER REGION, 1963 

Date Max. Min. 

June: 

3-9 56 20 
10-16 72 33 
17-23 74 32 
24-30 82 33 

monthly m(llan == 45,5 F 

July: 

1-7 82 35 
8-14 74 35 

15-21 65 34 
22-28 80 36 

monthly mean =53 F 
August: 

1-4 69 33 
5-10 76 37 

monthly mean = S 1 F 

Mean 
No. days above 

32 'F 

Arlone Lake 

34 7 
48 7 
46 6 
54 6 

54 7 
54 5 

Mouth of Perry River 
48 s 
56 7 

so 4 
54 6 

No. days below 
32 F 

5 
0 
0 
0 

0 
0 

0 
0 

0 
0 

TEMPERATURE DATA (F) FROM PERRY RIVER REGION, 1964 

Date I>Aax. Min. Mean No. cla�s above 
3 F 

No. d�s below 
2 F 

June: Arlone Lake 

1-6 64 27 38 6 5 
7-13 44 22 34 7 7 

14-20 54 26 36 7 s 
21-27 69 28 42 7 4 
28-30 64 37 47 3 0 

monthly mean = 39.4 F 

July: 

1-4 68 34 48 4 0 
S-10 89 40 62 6 0 

Mouth of Perry River 

15-18 80 34 52 4 0 
19-25 66 32 46 3 0 
26-31 82 33 52 6 0 
monthly mean ""52 F 
Aug: 

1-6 82 36 so 6 0 
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Range 

20-56 
33-72 
32-74 
33-82 

35-82 
35-74 

34-65 
36-80 

33-69 
37-76 

Range 

27-64 
22-44 
26-54 
28-69 
37-64 

34-68 
40-89 

34-80 
32-66 
33-82 

36-82 
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A total of 19 families Is repr�sented from our collections. These include 

25 identified species and 6 unidentified species. The distribution of these Is pre

sented in Table Ill. 

Plants 

Unique 

TABLE Ill 

DISTRIBUTION OF FLORA TYPES AT ARLONE LAKE N. W. T. 
1963, 1964 

Islands 

20 

9 

1/T 
shored 

3 

Tundra 

14 

6 

T/M 
shared 

3 

Moraine 

14 

2 

M/1 
shored 

5 

T/M/1 
shared 

2 

From thi' table it is dear that the islands have more species in common with the 

moraines than the grassy tundra, This may bo explained 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 soil in contrast to the deeper soil and permafrost 

of the tundra, 

All the vegetation ''dwarfed. The maxlmvm height of the birch and 

willow Is 3 feet with the majority of individuals being prostrate and clumped. 

These are characteristics of the vegetotion 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 (Boird, 1964). Wilson (1957) has shown thot the annual growth 

Increment of Salix arctico In Cornwall is Island, N. W. T. is about one-third the total 

plant weight whereas In temperate cl imotes 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 1 0  year old birch stem hod o basel diameter 

of 4.3 mill lmetres. 

Fauna 

The avifauna of the study 0 1  eo 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 1 1  mammalian species were observed. Hanson et al  

(1956) recorded 47 species and 6 mammalian when his party was in  the region In 1 949. 

First observations of new species for both seasons are presented In Appendix 2. The 

commonest avian species in 1 963 was the Lapland Longspur (Calcarius lapponlcus), 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 mamma I in the region in both years was the Brown Lemming 

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

Wolf (Canis �) with only one sighted in two seasons (soo Append ix 3). Aleksiuk 

(1964) summori:tes tho fauna observations mode during 1963. The mo jor differences noted 

in 1964 were the scarcity of Snowy Owls, Lemmings and Red-Backed voles and the abund

ance of the Arctic Fox (Aiopex lagopus), with only one sighted in 1963 and ten in 1 964. 

Eskimos 

The natlvos of the Perry River tribe ore the Kogm Jut or "Swan People", The 

Eskimo name for the Perry River is Koguak which means ••the place of the swans". The 

Kogmlut are part of a larger group of Eskimos, the Ahiarmiuts, which incl udes those 

living on the shores of the Queen Maud Gulf. The Ahiarmiuh are port of a still larger 

group the Kitdltnermiut 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 Gu If {Hanson _!I 2! 1956). 
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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 emmigrotion seems to occur within the Kogmiut. Only two 

families that were at Perry River in 1 963 hod moved when we arrived there in 1 964, 

both because of sickness. 

The Kogmlut ore to a large exten t 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 hod admittedly converted to o 

Christian religion. 

Their pattern of life follows o strict routine governed by the seasons, In 

the spring the families converge and !toke port in the annual seal hunting. This 

occurs on the sea ice unti I the early port of June when the melting rivers make con

ditions on the lea too hazardous. Following this phase, fishing camps of 2 to 1 2  

tents ore set up usually along the estuaries of one of the 4 main rivers in the region, 

Ell ice, Perry, Pitok and Armork. These camps ore active throughout June when 

fishing Is at an optimum. The fish I isted in Appendix 4 ore commonly caught In the 

nets and oro either eaten right away or dried and saved f�r 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 orgcni1;ed 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 Ron's Goose 

All field studies at Arlone Lake started prior to the arrival of the geese, 

Subsequently notes were kept on the approximate numbers of indiv idua Is arriving 

doily. This was accomplished by doily visits to each island, 

A total of 301 nests were marked during the stvdy (160 in 1963, 141 in 

1964), Complete nest histories were kept from 67 nests In 1963 and 81  In 1964. 

In c;�ddition 93 nests from lslc;�nd E served to furnish information of clutch size, 

nesting and hatching success, nest density and habitat preference. 

Ten nests from Island C demonstrated the ability of the Ross's Goose to 

successru lly Incubate o hyperclutch. Fifty nests from lslc;�nd 0 were used to deter

mine the effects of depleting the clutch. 

The 1 48  nests from which complete nest histories were obto !ned were 

visited before 9 a.m. when conditions al lowed. 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 stakes 1 1/2 feet long. All the eggs were 

marked with o soft lead pencil or with scarlet no il pol ish. A nest cord form was 

used to record nesling do to in 1 964 (Appendix 5), 

The total number of nests in the colony wos counted twice each season , 

18th - 22nd June and 3rd - 6th July, 1 963; and 19th June and 4th Jv ly, 1964. 

During tho 1 964 counts not·es were kept on the location of each nest. 

Trapping of Incubating female Ross's Geese was attempted with o falconer's 

bow trap. Three females were trapped and marked in 1 963 (26th June, 1st 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 (1 0 pairs) wMe recorded on the 

Arlone Loke ne6ting ground in 1964. 
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Throughout both seosom notes were kept on behaviour of the geese . Two 

territories were marked out IJy placing four �lake� al di�tances of 3 feet from the nest 

in north, south, east and west directions. Activll tes of tho male and female were 

then recorded on gra ph paper for a period of two hours. The resu Its of these obser

vations were used to determine territory size. 
A total of 72 Ross's Geese were coll ected on the study area, (28 in 1963 

and 44 in 1 964), 49 of the�e were adu Its 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 1 7  young). A l l  food and 

parasltes co l locted were preserved for later identification. Records were kopt on 

the color of each gosling when hatched in each brood. In addition, 1 92  doy old 

goslings were caught by hand. Sixty-four were weighed to the nearest gram, sex 

and color phose noted. The sex and color phose were recorded of the remaining 

128 goslings. Of the 192 goslings, 83 were leg-banded with a plastic, expandable 

band. The color of the band depicted sex and color phose of each gosling. 

Fol lowing the departure of the geese from the nesting area, all  unhatched 

eggs i n  tho colony were broken. The number in the nest, habitat in which the nest 

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

Habitat Analysis 

Mops were constructed of each island by d ividing them into two halves 

by Q rope stretched along the longest axis of the island. Every 1 00  fe9t a long this 

rope another rope was placed at right angles runn ing to the shore. This formed a 

number of transects the length of which were known. These were then transferred 

to sea le into graph paper. 

The insular nesting grounds wore divided into 4 major habitats: birch, in 

which Betula sp. predominated in o clumped or matted form; rock, primorlly boulder 

piles and indiv idual rocks on the open aroas; moss, which was the only cover on the 
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rocky sul»trote, and mixed, in which the three former wure interspersed 

Floral analyses were completed during th,. 1 964 season. Coverage and 

frequency of represented plants were determined fol !owing the method described by 

Doubenmire ( 1959) All plants encountered during the analyses were pressed and 

dried for subsequent rdentrfrcotion 

Post-breeding biology of Ross's Goo5e 

Fol lowing !he ne�ting season the study was continued at the mouth of the 

Perry River (67° 42'N, 102° l l 'W) where o bandrng program was followed from 

30th July to l Oth August, 1963 and l l lh July to 1Oth August, 1 964. Concurrently, 

notes were kept on flock si'Z'e and sox ratios. Through co-operation from the 

Canadian Wildlife Servi<:r. popuh�tion count$ and b•oou )r�os woro obtained while 

Ross's Gee§e were on their fall migration through Kindersley, Saskatchewan 

(51° 27'N, 109° IO'W). 

Meteorological data were collected from cerlorn orous along the spring 

migration route in on attempt to correlate movements with weather conditions. 

United State' Fish and Wildlife refuge managers located in the Pacific Flyway were 

alerted to watch for me jor concentrations of Ros�'s Geese in their respective areas 

during the spring of 1964. Fish and Game officials from the province of Alberto 

and Saskatchewan were sent loiters requesting the bame information 
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REPRODUCTIVE BIO LOGY OF ROSS'S GOOSE 

Spring Migration and Arrival 

Dotes Tha exact arrival dotes of Ross's Geese on their arctic nosting ground5 ore 

not present in the literoture. Hanson !! � · ( 1956) recorded tham at the junction of 

the Govin and Perry Rivers on 7 June, 1949; we however observed tho goese earlier 

at Arlone Lake in 1963 and 1 964, 

In 1 963 the first Ross's Geese (12) were sighted flying over Arlone Lake on 

5 Juno. Conoda Geese (Branta canadensis), Wh itefronted Goose (Anser olbifrons) 

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

1 June, and 3 .Nne respectively (Appendix 2) .  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, SO wh ire geese were seen on island 

B1 �· the majority of these being Ross's. Seventy Ross's Geese were sean on these 

some islands on 8 June, The peak arrival 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 ArloM 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 
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over our camp on 1 June. At this tlme we counted 45 Lessor Snow Geese in the vicinity 

of the lake but saw no white geese on the nesting islands. On 2 June, 1 9  Ross's 

and 25 Lesser Snow Geese were �een on island E .  Extreme weather conditions on 

3 June prevented our visiting the islands but on 4 June a Iorge number of Ross's 

Geese hod arrived. June 4 was considered to bo th� peak arrival dote . By 9 June, 

1 8 12 Ross's Geeso and 356 Lesser Snow Geoso were present at Arlone Lake. 
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Correlation with Weath�r 

Birds which migrate approximately 2300 mdes from the winter ing area to the 

Arctic requ ire some extemol Foetor thai w i l l  govern thalr movements so that they arrive 

on the nesting grounds when conditions wi II permit tht' l '  ·u�c:"�'ful no�tlng. Presum

ably one of the most efficient moehanism5 by which o 5pec. re• cor olt:lin •uch inform

ation Is to follow o weather clue. This has been termed the phenologi cal rnfluuncu o' 

weather on migration (Welty, 1 962). lincoln ( 1 939) depleted the movements of various 

spring mlgranh in relation to spring temperatures and 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 ( 1 955) has shown that the arrival of summer resident 

ducks into a region Is greatly Influenced by weather conditions, He states that the 

northward moving waterfowl push against o barrier that Is giving way gradually, but 

lnev ltably, Sudden changes In the barr ier result in appropr iate movements in the 

population; when the barrier of cold air mosses moves south, the migration sometimes 

retreats. 

The Isotherm of phenological theory was applied to the 1 964 spring migration 

of Ron's Geese. This was done by mapping the spring lsothorm advance monthly from 

the CallfOI'n ia wintering grounds to the Perry River nesting grounds (Figure 5), It was 

found that the provo i ling Isotherm in eentrol Cal ifornIa during the month of January 

was 40 F,  and that the Isotherm which persisted over the nesting area in June, 1 964 

was between 30 F and 40 F. The information on the migrat ion ineludas reports of 

12,531  Ross's Geese from the fo llowing locations, Merced and Willows, California) 

Burns, Lakeview andKlomoth Falls, Oregon; Charlo, Montano; Strathmore and 

Hayboy, Alberto. 

Tha results are suggestive that the migration of this spec:ies doos follow o 

particular spring phenology pattern. The geese arrive at eaeh reported location 
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Figure S.  MigrotiOI'I-phonology pattern of Ross's Goose, 1 964, based on 
12,531 sightings. 
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subsequent to tho 32 F isotherm therefore CS$uring that the melt has started and that 

water ond food will be avadabl� Qlong the route. Although It is assumed that local 

weathor conditions can either help or hinder the continuation of the migration, the 

monthly isothermal I ines 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 II shows that in 1963 and 1964 the average 

temparatu1 es for tho firJI week in June were 34 F and 38 F respectively. 

After conversing with the Eskimos of Perry River I learned that the 1963 

arrival of the Ross's Gee�e was late and that it is usual to see the first migrants 

during the last week of May. Thi' may be truo In on oady spring or whon suitable 

weather condil ion� prevail farther south. However, the spring of 1963 was lote thus 

the birds were held bock opprox imotoly one and o half weeks. Reports from the 

Canadian Weothor Review for May 1 963 state that most stations on the Prairie 

Prov lnces experienced mean temperotures 2 to 4 degrees below normal and new record 

minimum temperatures for the mon th were set in Alberta, In tho Northwest Territories 

temperatures were 4 to 7 degrees below the month ly normal for M.ay 

Breeding Condition on Arrival 

Ros$'5 Geese ore presumed to be mated by the time they reach the nesting 

hlands. Thoro was no evidence of copu lotion or even courtsh ip flights which have 

boon noled in the Lesser Snow Goose and the Atlantic Brant at this stage (Cooch 

1 953, Barry 1956) . The only "courtship" d isplays seen were the very common 

territorial triumph displays. 

I have two records of observed copulation in the Ross's Gooso These 

observations came from Mr. L. Sugden who recorded them from geese that were 

migrating through Alberta on Apr i l  27, 1963. Sugden (pors. comm. )  describes 

the procedure as fol lows : 
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"No preliminary display noted- malo mou nted female in about one foot of 
water, grasped her nope with his bi l l .  Duling act, which lasted approximately fifteen 
seconds, the female wa& completely submorgcd tor about four seconds. At the termin
ation of the copu lation the mole �l id off the females side ond appeared to swim against 
her side . Both birds then ruffed their feathers, stretched out of the water and flo pped 
their wings" 

The second observation by Sugden reads as follow•. 

"This poir copulated within a few seconds of the first pair and compll-'teo oct 
was witnessed Their behaviour wos similar to the first pa ir, except that the temflle 
did not completely submerge, tho duration of the oct was obout twelve seconds ond 
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 ore consistent with the "usual "  copu latory procedure 

described by Delacour and Wloyr ( 1 945), for the Sub-fomily Anserinae. 

Gonads collected from 26 Ross's Geese following their arrival showed a 

continuous weight decrease This scheme (Figure 6) suggests that copulation probably 

occurs prior to the arrival on the nesting grounds and that the birds ore in fact physio

logically copoble of nesting and ogg laying when they arrive. Sorry (1962) found that 

the testes of the American Brant Bronte bornicla hrota �howed a continual decrease In 

weight and o low sperm count at the timo of arrival and thereafter. He concluded 

that copulation had occurred further south in that species. In the RoS5's Goose, as 

in other arctic nesting species, the courtship procedure is a lengthy and strenuous 

process, one which wou ld most certainly be selected against where the SCO$On is so 

short (Sorry 1 962). It seems almost inevitable that copulation should occur during 

the spring migration so that successfu I completion of egg-laying, incubot ion, hatch

ing ond brood raising con be ach loved during the summer soason. This latter point con 

reodily be soon by analysing F igure 7. The temperatwes plotted here ore long term 

averages from Cambridge Boy, N. W T , the closest meteorological station to the 

study area. The Ross's Geese arrive just prior to the mean 32 °F and deport 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 tho freezing point By 

the time the mean temperotwe falls again to 32°F the population hos moved south 



Figure 6. Gonad woight changes of Ros�'s Geese during tho b!-oeding season 
1963 and 1 964 ( 



37 

... 
·-

l 

· (  
<J • 'ti e, 

<Jr: ..{ 

�· 
�] 2--

I ..:t 
. , 

. , 
. 

.,.. ,... 



' 

Figure 7. Extent of Ross's Goose reproductive phose in relation to frost-free 
period, Perry River region, N. W. T . ,  Conodo. 
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towards the first major stgging areas of Saskatchewan, Canada, 

Nesting 

Nest $lte availability Although the Ross's Geese are physiologically capable of 

nesting almost immediately after their arrival on the nesting grounds, weather and 

mow conditions may delay svch gctivitles. 

39 

In 1963 the nesting was delayed for 5 days, presumably as the resul t  of strong 

southerly winds from 5th - 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, after the winds hod subsided, the geese dispersed 

over tho entire area to commence nesting activity. 

In 1964 nest construction started just 3 days after the geese were first 

observed (1st June). AI though strong winds prevailed and small amounts of snow fell 

during the 1st week tho geose were not deterred from initiating nesting activities. 

The effect of snow, as a foetor which can l imit nesting attemph, was seen 

on island B1 in eorly ..line 1964. An estimated 20% of the optimum habitat was 

covered with snow or was submerged under snow-melt water which prevented geese from 

using this terrain. Tho drainage on the isJgnds is poor and the prasence of permafrost 

(Hanson et al 1956) prevents absorption into the soil couslng water to remain in pools ul"tl/ 

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 on area was droinod did the geese build their ne�ts in that 

region. 

Th� nesting grounds at the t ime of geese arrival in 1 963 and 1964 prov ided 

space for immediate nesting, but because of wind ond snow conditions in 1963 such 

was not occompl ished. 



Nest construction: As soon as tfut weather and snow conditions are favourable, 

neat construct ion begins. The nest materiols are those avoilable at the nest site. The 

nests on the open moss regions ore compo�ed primar ily of plucked mou ond old acats. 

Those that are in the thick birch stands are made of dead leaves, twigs ond scats, while 

thosa in the mixed regions are composed of the materials close at hand, moss, twigs from 

birch and willow or masses of grcm. Ther� Is considerable variation In the core taken 

In the construction of the nest. Many are poorly constructed Jn that they are extremely 

shallow and offer absolutely no protection for the eggs. Other ne1t1 are elaborately 

built with thlck 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. 

Measurements of the outer, and inner diameter, and depth of nests are 

presented In Table IV. There is no signif icant difference between habitat types ln 

the dimensions of inner diameter and of the depth of the nests. The only difference 

that was found wos in the actual th icknen of the nest wall between ft1e ne1ts Jn the open 

areas and the nests in the other three locations. The other dimensions ore not significantly 

dif ferent (P::;,..  05). 
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TABLE IV 

DIMENSIONS Of NFSTS IN RELATION TO HABITAT 
(meosu�<.sn'lurus in inches) 

------------- -·---...... � 

Habitat Open Rock Birch Mixed 

outer 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 qf 13.  1 10 ,2 9. 1 9.4 neat wall 

depth 3.2 2.7 2.3 2 . 5  
(2.25-4.5) (2-3.5) (1 .5-3.5) (2-2 . 75) 

n e 25 43 14  

Nest Site Requirements 

In order to obtain Information on the preference of the Ross's Goose to a 

particular habitat, vegetational cover on the islands of Arlone Lake were investigated, 

Thl5 Information was contrasted against that obtained by observing specific vegetational 

cover at the nest sites. Only from these two sovrces con one rnake accurate and 

meaningful conclusions In regards to the nest-site preference of the species and the 

density of nests In o portlcu lor area. 

The results of such studies enable one to determine whether the dispersal of 

the gees• on the islands Is the end product of a random process or whether there is 

active selection on the port of the geese. Table V presents data on the available 

nesting cover (potentia I coverage) on each of the islands and nest rating percentage 

of Ron's Geese nests within these regions. Table VI present$ the density of nests 

within each habitat on the islands. 



TABLE V 

COMPARISON OF NFSl COVER AND POTE NTIAL COVERAGE 
OF THE 4 MAJOR HABIT A T5 0; I AP ONE LAKE IS LANDS 

nesl roling % {pol en I iol coverage %) 

--------·--

Hobitot A 
8182 c D f. 

·-

m ixed 58 (37) 50 (50) 39 (22) 56 ( 9) 24 ( n 
rock 2 ( 5) 16 ( 9) 6 ( 7) 8 ( 7) 26 ( S) 

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 IN EACH MAJOR HABITAT ON ISLANDS 
(per 1 000 sg, ft ) 

Hobitot M i xed Rock. Birch Open 

Island 

A 2. 17 0 40 1 50 0. IS  

8
1 4 10 (5. 90} 4. 10 3 40 0.83 

� 3 70 3 80 

c 19,60 2.80 6.50 1 80 

D 20.60 4 . 50 3. 1 0 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. 

42 



It will  be noted that the greatest density is in the mixed habitat whereo� the 

lowest density of nests occurs in the open area. It appears as though the rocky and 

birch areas are intermediate betwaen 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 

opposite of the densities of the other Islands. I consider that both island A and C ore 

unique in respect to the rocky areas. On isiCJnd A this area is localized and composed 

of �all rocks situated on the highest portion of the island. This results in it being for 

inferior 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 

clushm which offer no grazing area for the geese . The rocky regions on the other 

islands are so situated Cll to present Iorge enough rocks for protection and they are 

dispersed sufficiently to afford ample grazing orea on the territory . 

The thick birch stands prov ide adequate protection but no grazing area on 

the terrttory and the open areos provide for no protection. The mixed region, being 

composed of small birch stands and rocks provIde for both protection and grazing. It 

seems that the above two conditions are required for maximum density. 

On island a1 the data show equality of preference between the mixed and 

rocky areas. This apparent discrepancy 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 

43 

the start of the season . An estlmoted 20% of the total mixed cover of this island wos not 

ova liable due ro snow cov('lr. If this fg ctor is taken in �o considero �lon the density in them ixed 

area was 5.  9 nests per 1000 squaro feet. ThIs agrees with the results from the other 

Islands. 

It Is felt that two limiting fc:tctors determine the density of nests In a given 

region. These are1 sufficient protection from the elements and ample space for grazing. 

The latter dictates the presence of moss or grass on the area. Plates 8, 9, 10 and 1 1  

show the four main hobitot types on the islands. 



Plate 8 .  Mixed habitat 

Plate 9. Rock habitat 
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Plate 10. Bjrch habitat 

Plate 1 1 .  Open habitat 
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The Egg- Laying Per io� 

Dotes: In June 1 96J and 1 964 there was no delay between the nest construct ion 

phose ond the egg-laying phose. In 1 963 the rirst eggs (22) were seen on 9 June. 

On this day we sow the first Ross ' s  Goose nests (29) (.,, 8 June no nests were 

observed on any of the islands so that initial nest construct.an 10 1 963 took place on 

the morning of 9 June 

In 1964 the fi,st Ross's Goose nest was scon on 4 June. No nests were 

observed on 3 June In both years the Lesser Snow Goose started laying prior to the 

Ross's Goose, in 1 963 by two days (7 June) and in 1 964, six Snow Goose nests were 

found on 4 June in compori$on to only one Ross's.  Figure 8 shows the frequency of 

egg-laying in terms of newly laid eggs. 

The 1963 egg-laying period lasted from 9th-17th June, a period of 9 days. 

This period storied on 4 June, 1 964 but the bulk of the population did not begin until 

8 June. 

The modal dote of nest in it iotion was virtually the some in both years despite 

the earlier arrival of the Ross's Geese in 1 964. Initial attempts to nest in 1964 were 

harassed by the presence of Arctic foxes in the area. Ten foxes were seen between 

1 1  and 26 June in comparison to only one in 1963. 

Behaviour: The Ross's Goose Joys 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 tho mainland were very common . The geese spend short 

periods at tho nost slta at this time. When on the territory, one member of the pair 

appeared to watch for intruders while the other grazed. Territorial defence appeared 

to be token ln rotation. Sometimes however both birds acted together in the expvlsion 

of another goose from the territory. Territorial interactions were not observed to be 

sex specific as it is common to see females svccessfully 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 Go<>S� 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 

� but differs markedly from Bran to. Typically the Ross's defence procedure klkes 

the form of a charge with the neck held horizontally and mouth agape (Plate 12). In 

Bran to the neck is in the form of a sigmoid curve c;md not stretched stra lght out. I 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 (XIlr, if both oro involved, and,thc second a low moaning 

grunt given prior to and following 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 cal l  Is most commonly heard during the more subdued Inter-

actions, but occasionally during the serious conflicts. When the male has successfully 

driven an intruder out of the terr itory, he returns to the fcmole and, with neck 

stretched upwards at 60° he utters the low moaning sound. This behaviour on return 

of tho mate Is considered to be a form of post -nuptial display, • any display or ceremony 

that takes place between the sexes after copulation has ceased and incobation beglm) 

(Van Tyne and Berger 1961). Delaeour and Moyr (1945) state that this "triumph 

ceremony" is characteristic of the geese and that it plays an lmportont part of th• 
pair-bond display. Armstrong (in Van Tyne and Berger 1961) says birds which exhibit this 

post-nuptial display recapitulate briefly the features of the pairing ceremony. 

The period of the terrltoriam fight Is short, usually lasting only a few seconds. 

Very little resistance i5 5hown by intruders, who usually run away or toke flight 

Immediately. Even the larger Lesser Snow 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 apparent reoson. When disturbed, large groups took fllght, soon 

spl itting Into smaller sub-flocks which settled on the lake 10-40 yards from tho islond. 



Plate 12. Defense posture of Ross's Goose. 
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Within 10-15 minutes the sma l l  groups and pairs returned to the islands and settled down 

on the territories. At this time terr itorial disputes were at a maximum. It seemed as 

though the birds inevitably landed in the wrong territory causing great disturbance among 

the other geese. An uproar continued unti I 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 s1 (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 commune I areas. Genera l l y ,  

the communal areas arc located on the opt�n moss regions ond not in the thick birch 

stands. Thus the actua I density of nests per unit area of tho island is not a valid 

reflection of the territory size, because of the incorporation of space in which there 

were no nests (Table V). Barry (1960e) noted that within Atlantic Brant nesting 

colonies there existed communal areas in which the males, during the incubation 

pariod, often stayed close to their own territories. This was not observed in the 

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

Clutch Sizes 

The modal clutch size for Ross's Geose at Arlone Lake was 4 although the 

averages for each island was approximately 3 ,  in both seasons (Table VII).  In most 

eases a numerical decrease in clutch size occurs during the incubation period. The 

result ing difference is however not 'ignificant (P > 0.05). In cases of a retarded 

season, as in 1963, or in the event of heavy predation ot tho beginning of the 

season , the overage clutch size tends to decrease. Clutches started later in the 

season are smaller than those started early (Table VI I I) .  Under optimum conditions 

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



F igures 9 and 10. Rm�·� Goo�e nesting IP.rritories, ( 
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TA8Lf VII  

CLUTCH SIZES OF ROSS'S GOOSE FROM ARLONE LAKE, 1 963 and 1 964 

Is land 

A 

c 

D 

E 

1 963 Total 
1 964 Total 

no. of active 
nests 

124 
69 

189 
255 

65 
75 

16 
199 

133 
308 

242 

769 
906 

before 

3 . 73 
2 . 77 

3.80 
3 . 64 

3 . 78 
3.53 

3 . 44 
3 . 40  

3.62 
3.84 

3 .65 

3 .67 
3 . 58 

meen clvtch 

ineubot ior'l 
after 

3 69 
2.95 

3.59 
4.06 

3 . 48  
3.40 

2 . 93 
3 . 36  

3.54 
3.50 

3.59 

3 . 47 
3 . 47 

53 
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If a season wos retarded or initial predation destroyed first-laying attempts, the phases 

of tho nesting cycle con be shortenod a� much as a week by laying a smaller clutch, 

In 1963 and 1964 Ross's Geese util ized 86% of the fro�t-free period to complete the 

reprodu ctive cycle (Figure 7). Clutches were general l y  ..,.o!lCJr tn 1964 than those of 
1 963 (Figure 1 1 ). There was no difference in clutch size for nt•�l r. h.,1•r mrqor 

habitats on the islands. Data nre presentl!d (Table IX) from 1964 which suggest tho1 

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 

June 9, 1963 

June 10, 1 963 

June 1 1 ,  1 963 

June 8, 1 964 

June 9, 1 964 

June 12,  1964 

mean clutch 

4.06 

3 . 6 1  

3.08 

5.00 

4 28 

2 85 

n = 40 

n 58 

On 1 7  and 18 June, 1964 eggs were removed from 50 nests on island D ,  

The number of eggs removed varied from one to the complete clutch (Table X), On 

18 June, 1964, eggs were odded to ten nests on island C. The number of oggs 

addod varied from two to tfm (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 

lou, rema in with the temnanl of the clutch or desert the depleted clutch. The 

addition experiment wa s  primarily to determine how many egg• the specie� could 



· c  

' 



Figure 1 1  • Clutch size frequency of Ro�s' � Geese nesting ol Arlono Lake, 
N W. T. 1963 and 1 964 . 
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TABLE IX 
CLUTCH SIZE 11'1 RfLATION TO HABITAT 1964 

Island Mlxed Roek 6it r l ,  Op� 
A 2.99 (40)• 2 . 00 ( 1 )  2 .60 (23) ' . 40 (5) 

a, 3. 91  (122) 3 , 89 (37) 3 .  16 (62) 3.26 (34) 

� 3 .  70 (37) 3.00 (7) 3 60 (20) 3 . 1 8 ( 1 1 ) 

c 3 45 (78) 3 . 76 (12) 3.  85 (35) 3.08 (74) 

D 3 . 82  (1 74) 3.54 (24) 4 .  02 (85) 3 . 60 (25) 

E 

A Number in brocket is somplo siz.e 

( 
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successfu lly hatch above the notmal clutch laid by the individual,  

A high percentage of hatching and ncuting success was observed in those 

nests in which at least one egg wa5 left in the nest. I n  tho nests with completely 

depleted clutches, the geese abandoned the site. The nest� in which eggs were 

added showed very poor success. Nol'l hod 100% hatching success. The eggs were 

inevitably scattered around the nest $lte (P late 13) and later were destroyed by 

predators . 

TABLE X 

EGG DEPLETIONS FROM COMPLETE CLUTCHES. ISLAND D. ARLONE LAKE 
June 17 and 18, 1964 

nest 
number 

1 - 5 

6 - 1 0  

1 1  - 1 5  

16 - 20 

21  - 25 

26 - 30 

31  - 35 

36 - 40  

41 - 4.5 
45 - 50 

Total SO 

initial depletion 
clutch clutch 

4 

4 

4 

4 

3 

3 

3 

2 

5 

5 

185 

2 

3 

4 

2 

3 

2 

5 

120 

total 
eggs 

15 

10 

5 

0 

10 

5 

0 

5 

15 

0 

65 

no. eggs % success 
hatched nesting hatching 

14 

10 

5 

0 

8 

4 

0 

2 

1 4  

0 

57 

100 

100 

100 

0 

100 

100 

0 

100 

100 

0 

70 

93 

100 

100 

0 

80 

80 

0 

40 

93 

0 

88% 
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TABLE: XI  

EGG ADDITIONS TO COMPlf rfD C l.U TCHES, ISlAND C, ARLONE LAKE 
Jvr .. 1 8 ,  1 964 

-----------· _.._ .. ___ 

nest I n  it iol added no. hatched o/o wr;.r;.e�5 
number clutch clutch 11o• t ing hatching 

·-· .. ----- ---- --

4 1 0  9 100 90 

2 3 12 0 0 0 

3 5 7 0 0 0 

4 3 l l  0 0 0 

5 4 9 0 0 0 

6 4 8 100 1 2  

7 3 7 0 0 0 

8 3 1 3  0 0 0 

9 4 1 .4  0 0 0 

10 5 1 5  0 0 0 

----· 

10 38 106 1 0  20 10 .6  





Plote 13.  Destroyed eggs around a hyperclutch nest of Ross's Goo�e. 
• 
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THE INCUBATION PERIOD 

The incubation period for the Ross 's Goose has been calculated to be 22 ! 

1 . 3 cloys (r = 19-25; n - 45 last eggs). Tho ineubotlon period Is taken os 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. &t .Lne 18 of 1963 and 1964, 

Incubation had commenced. 

The initiation of this period was marked primarily by a noticeable alienee 

over the colony 1 by the deposition of pl ucked down In the nests which Initially 

disperses like •now over the island$, 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 82o/oof the nests had down In them following 

the laying of the last egg, 16% after tho penultimote, 2% prior to the penultimate 

egg. Sample size was 55 clutches. 

60 

Percent attentiveness or the amount. of time the female spends on the n.,f during 

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

% attentiveneJs :: 
number of days/hatched egg x 100% 
number of days/laid egg . 

Using this formula the percent attent iveness for the Ross's Goose during egg laying is 

Behaviour 

0 . 067 days/hatehed egg x 100% = 4.4% 
1 .50 day$/laid egg. 

In the 1963 study Ieason three marked females which were nest tropPe<f, 

were used to determine the roles of the sexes In incubation and territory protection. 

After several hours of observation on these marked geese and other unmarked Indiv

Iduals I come to the col'lelusion that only the female incubates. This flndfl'lg was 

further substantiated in the 1964 season when ten neck-bonded females nested on the 
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islands. These females were never seen to exchange incubot ion respon�ibil it ies with 

the moles. 

The Ross's Geese are not close sitters The longest ob�P ved period of incu-

botion was 46 minutes. When the bird wo. off thu ne�+ thn plw dtd not leave the 

territory . Genera lly the incubating female sot arl the nest for o �hort t ll'l't• them left 

it and it accompanied tha mole on the territory to feed but not to del end. Outing 

the time the femolt.! i� on the nest the mole remains near, within the territory, ready 

to defend I t  (Plate 14). 

The incubation posture of the Ross's Goose Is 5imllor to othor members of the 

genus Anser (Plate 1 4) The head and neck ore held vertical not hor17ontol as occurs 

in Bronte While incubating the female freq!Jently pulls nost material towards her 

body with the bi I I .  She often moves in circles while on the nest, presumably rot<ll ing 

the eggs, in thi� 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 behav iour of the birds. Previously it was mentioned that during 

the egg-laying period when the birds were disturbed they would alight •n largo groups 

subsequently splitting into smaller flocks. During the incubation period the birds 

would similarly toke to the air when distvrbod, but instead of splitting up, the flock 

tended to revolve in o huge circle directly over the island. Within 5-10 minute� 

the geese were bock on their respective territories after the usual territor ial di�putes. 

I t  was obvious that attentiveness had increased. 

Under undisturbod conditions the, female, before leaving the nest, olwoys 

covered tho clutch by pulling down over the eggs with her b i l l .  This behaviour ol$o 

occurred during the rei ief period when she occ:ompon ied the mole on the territory. 

The probable survival value of such activity was mode clear on tho evening of 

1 1  July ,  1963, during o check of island E .  I come across on unhatched nest containing 

61 
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( Plate 14. Incubating posture of Ross's Geese . ( 
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four eggs. These egg� hod been pippmg, but thert' was no sign of the parenh. I 

therefore as�med the ntnt to be l1bondor1ed. l books open a I I  four eggs and found that 

three of the goslings were olive and ono wo� dead Leaving three of the goslings 

including thfl dood one outside the ne�t. I pol tho cmaon • 1 1 Vt' qo�ling wothout Its 

egg shell inside the ne$1 and covered it with down. I left the nest mO!r �1110rily ther 

come bock to find four Parasitic joegers ot th� nest. The1e birds hod devoured t,lj thP 

goslings that were left outside of the nest, bvt tho one which wo� covered with down 

hod been untouched, even though it was mok ing o considerable amount of noise with 

Its high pitched squeak, 

It was stated aorlier that the gat!Sa arrive on the nesting grounds In family 

groups. These family group� ore intact until the incubation period. The yearlings 

leave the nesting territories and distribute themselves on the communal areas and the 

mainland feeding 1ogions. Following the initiation of the Incubation period never 

more than two gee�e were seen to occupy o single territory. Previously three or four 

geese in one territory were not uncommon. I hove observed the yearlings participate 

in territorial defence but this is the only apparent function they serve on the islands 

This presumably is the first time the young geese ore separated from their parent$ and 

they do not leave in a matter of 1 day. F locks of obvious non-b1eedo•s ore seen 

flying around the nesting loke ond with time the rodiu' of their flights get wider ond 

wider until by the time the hatching phase starts, most of these bild$ have left the 

lake and ore on the moult migration. 
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THE HATCHING PERIOD 

The first pipping wo� seen on 5 July, 1963 and 3 .Niy, 1964. Peak hatch 

do tes for the two seasons were 7-8th July and 5-6th July respectively. Figure 12 

shows tho hatching frequency for 1 964. 

The goslings are precocious. They ore helpless until dry but by the ltme they 

leave the nest a few hours after hatching they have developed protective instincts of 

concealment. When approached on land they crouch with head and neck flat on the 

ground. This makes them extremely difficu l t  to see, as they blend in well with the 

surrounding terra in. On water they sometimes dive to elude predator$, 

The!� parents guard the young fiercely . When a newly hatched brood is 

approached , the female walks away from the disturbance calling the gosl ings. The 

male stands his ground fac ing the intruder with wings outspread and mouth agape. As 

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

Nesting and Hatching Success 

The factors which tend to dccreose tha ini t ial clutch size and potential 

product iv ity of a species ore: predation, desertion, and egg sterility. In 1 963 a 

sample of 93 nests from island E which initial ly contained a total of 351 eggs 

(X :: 3 , 77), was followed from 24 June to the end of the incubat ion period 8 July. 

Three of the nests representing o total of 12 unproductive eggs did not hatch at a l l .  

I f  a su ccessful nest is defined as one in wh ich at least one egg hatchos, than 1 963 

tho nesting success was 96 . 7%. Tho fo�e of i ndividual eggs which were unproductive 

ore given in Table XI Ia. 

In 1964 the some study was done with 59 marked nest on island a1 B2 . A 

total of 230 eggs were laid in the 59 nests (X - 3 89). The nesting success wos 83%. 

The fata of indiv idual  unproductive eggs is given in Table XI lb. Nine dump nests 

were loeoted in the colony having from 1 0  to 29 eggs in them. 

64 



( 
F igure 1 2 .  Hatching frequency of Ross'$ Goose 1 964. 
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The in itlal colony clutch count done on 19 June, 1964, showed that a total 

of 3244 eggs were present on that date (906 nests), Tho estimated number of eggs in 

tho colony on 4 July was 3143. This was calculated by muiHplying the total number of 

nests (906) in the colony as determined on 19 J.Jne, by the average clutch size of 300 

nesh (x ::: 3.47) counted on 4 J.Jiy. This ir,dicotes that 101 eggs (3. 1 %) were lost 

during the period between 19 J.Jne 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 thG geese, under suitable condition$, 

could hove produced on average clutch size of 3.64 (that of island a1).  Then the total 

number of eggs laid would hove 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 a
1 

in 1964 is not 

( a reflection of the activities of predators on the whole colony. 



Fate 

hatched 

unhatched 

no embryo 
destroyed 
head embryo 
addled 

total 

Fate 

hatched 

unhatched 

no embryo 
de5troycd 
dead embryo 
addled 

total 

TABLE Xlla 

FATE OF 351 EGGS IN 93 NESTS, 1 964 

Number 

329 

4 1 . 1  
8 2.2 
7 2 .  1 
3 22 0.9 
-

351 

TABLE Xllb 

FATE OF 230 EGGS IN 59 NESTS, 1964 

4 
33 

7 
4 

N umber 

182 

48 

230 

1 .  7 
1 4 . 4  
3.0 
1 .  7 

67 

Percent 

93,7 

6.3 

100.0 

Percent 

79.2 

20.8 

100.0 



( 

68 

POST-BREEDING BIOLOGY 01- ROSS'S GOOSE 

Movements: Following the hatching period the geese leave the nesting islon�s 

and begin their post-nuptial moult. Thi� movement i $low but continuous, involving 

small flock units or fam ily groups which movf' to inland toke ond rover courses The 

common tmit is madf! vp of two �o 15 fomilie\ By 9 July, 1 963 ond 1 0  J11 l y ,  1 964 

over 80% of thtJ Ros�'s Gee�e had loft the nesting illands These pe1 iod� oro less than 

a week after the ptttrk hl'ltching dote for the colony 

A few Ro$$1� Guesu and Les$er 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, bo�ed on the number caught dlJring banding operations in 

1 963. After 420 Ross 's Geese hod been banded, retrapping occurred. This numbo1 

represents approximately 33% of the nesting population at Arlone Lake 

Three weeks after the hatch lng period thu po�t-nuptiol flocks ora large, 

sometimes numbering as rnony ns 200 geese Seldom does one see o single family group. 

The goose remain in these Iorge flocks around the lakes and rivers until the moult is 

completed In tho lost week of August tho gt�ese ore capable of flight and prepare to 

m igrote south 

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

Goose (� coervle5cens), as described by Cooch ( 1 958). Tha Ross's Goose goes 

through one movlt per yeot, immediately following the brooding season The timing 

and synchronization of moult stogus in adu l t  breeders and goslings is ono of the mo�t 

important phases of the I ife-cycle. If after r o  ising a successful brood, o bird cannot 

complete tho moulting period before the onset of cold weather, complete morta lity 

of the indivIdual and brood occurs. 

Al though more quantitative doto 'is required on the moulting sequence in 

Ross's Geese, sufficient informotfon hos been collected to moko general comments. 

" . . . . ... 
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Tho fir� t moulting geese seen on tho Perry River following the nesting season 

ore tho non-breeders and sub·advlh These bird� retire from the nesting area ot the 

beginning of the i11cubotion period. By the middle of July this group hove lost the 

fl ight feathers. This is approximately one week ahead of tho some stage in the 

breeding birds, who by 20-25 July, 15 to 20 days following thu pook hatch dote, 

hove complotod ecdy&is Feather spikes oppoor on the breeding birds at  the <.!nd or 
July. Genera l ly,  i t  is the control toil feather and lOth primary which appear first in 

oil age groups. 

The gosling moult is well synchronized with the breeding bird category . Tha 

birds of the year otto in sheathed spikes of to i l ,  primaries, secondaries, and scapulars 

2 1  days after the modal hatch date. 
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BROOD COUNT ANALYSIS OF PRODUCTIVITY 

Figure 1 3  summarizes tho actual productivity of Ross's Geese for 1963 and 

1964. Complete migration brood size data is available for 1 964 only. As has been 

pointed out earlier, an insignificant lou is realized during the Incubation period. 

Fol lowing the hatch, an immediate drop in brood slu results from abandonment, 

trapped goslings, predation. Sub�eque'1t to the Initial el imination of 

the "weak" memb.rs of the population It appears as though a drop occurs In brood 

size from I week and less old goslings and 3 weok old birds. This Is tl,en followed 

by an apparent increase In brood size from eounh made on the Saskatchewan staging 

area. The brood size counts made when the goslings are 3 weeks old ore not valid as 

a re5u I t  of ''flock clumping" between the brooding and non-brooding flocks. Brood 

data collected during banding procedures or from aerial photographs tend to decrease 

the proportion of young to adults. It is drfficult to obtain reliable data of thfs kind 

( at this time unless a brood flock Is 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 flocks, tho 
disturbance immediately re&ulted In flock integration. Presumably the same situatiCll'l 

would occur with a low flying aircraft. Thus, It Is useless to try and evaluate yearly 

production of this species from brood counts made at the ago of 3 weeks. 

The data from Saskatchowan were mad. from direct observatlCll'ls of family 

groups In Kindersley . The family unit Is discrete and can be eosily separated from 

the birds wh leh hc;ave no familial responsiblllty, Howevor, one discrepancy 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 hut"'ting pressure may break up family groups with tho resultant wandering of 

unattached young . These orphans may th�n bo adoptod by other fgmlly groups. It 

may also be a case of the late hatch lng geese not being physiologically capable of 
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Figure 13.  Productivity of Ross's Geese from clutch and brood counts, 1963 

and 1964 
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migration from Saskatchewan at �he t'ime their parents deport, thus leaving the yovng of t' 

yaar for adoption by later leaving fomilies (D:tubin 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 hos been obtained by Dzubin, counts be �ken 

prior to the hunting season and of discrete famlly groups. Simple ratios of young to 

adults token from flocks following the beginning of the huntln9 season or from bonded 

samples are extremely biased and offer no accurate Information on the production of 

young for a given year. 

One of the advantages of taki� c:ount1 In Saskatchewcm is that they possibly 

give a more reliable 01tlmate of ree�llized or actual productivity In that the birds of 

the year which heave pr09ressed to the •tao• ot which the count takes place have 

the potential to continue to the wintering grounds. Lynch's figure of 1 .65 young 
. . 

per family of Ross's Geese Is taken from the 1964 season following 

nat\Jral mortall1y and hunting pressure. Table XIII shows the numerical cmd percent 

decrease in brood size from one week old and younger broods at ferry River to those 

counted in Col ifornia. 

(a) 

TABLE XIII 

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

Perry River 

2.  88 (99)* 

(b) Saskatcho¥fQn 

2.59 (348)** 

(c) CalifornIa 

1 . 65 (65)* 

Percent decrease in brood s lze: 

a to b a 10% b to c .,  36% 

Overall decrease: 

a to e '"'  42% 

* no. of broods. (California figure from Lynch, J. (pers. c:omm. )  

** no. of individual birds of the year (D:z:ubin 1964) . 
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Although the datu ore roken from on� year� tabulation, they do suggest that 

the mortality is  greoto�t tram Canada south to California. This is the period in the life 

of the species which ha� to receive attention rn turms of management so that population 

numbers con be maintained 
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PHYSICAl ATTRIBUTES 

Growth, Weight and Morphometric� 

The body weighh of the adult gee�e ore at a ma)(imum at the time of arrival 

on the nesting grounds (Figure 14). A steady decliue follow,, especially in the females, 

until the termination of the incubation period. The abdominal fat ·� o�<ccptiOI'Ially 

abundant at 01rival time, particularly in the female$, A rapid decreose in fat thick· 

ness occurs into the incubation period. The moles were observed to lose this fat more 

rapidly than the fornoles. 

Barry (1962) found that a w�ight loss occurred during the hatching ar)d moult

ing period In tho malo American Brant. The female nesting Brant showed a contil'lual 

decrease in weight from the time of arrival until hatching at whl ch time a gradual 

increase occurred. Coach ( 1958) found that during the egg-laying period the female 

Blue Goose showed marked decreo�e in weight fol lowed by o steady dec I ine into the 

incubation period. The mole Blue Goose showed a weight maximum at arrival than 

a sharp decline into the egg-laying 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 molu ond female 

nesting Ross's Geese. 

Fol lowil'lg the post-nuptial moult, the Rou;s Geese maintain a fairly constant 

weight, at loast until they reach the first staging area in Saskatchewan. 

Tho growth cu1ve of the gosl ings is sigmoid (Figure 1 4) and the weight gain 

is exceptionally rapid. At hatching 'tho average gosling weight ls 65 grams. This 

increases to on overage of 900 gram� by the fourth weok of ogo. All 10  primorie&, 

a l l  secondaries, and some tertiaries are growing in by d1c Ol'ld of the 3•d wook. Toil 

feathers and body pin feathers ore also coming in by lhis time (sou Moult). 

Table XIV presents body measurements of both sexes of adults, and 3 age

groups of goslings, 1-day-old, 3-week-old, and 10-12-week-old. The 10-12-wMk 



Figure 1 4 .  Weight changes of Ross's Geese during 1963 ond 1964 �eosons. 
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data, and a l l  other information contain.,d in brackets, were taken from migrating Ross's 

Geese in Saskatchewan. 

The tarsus and mldtoo growth of the young geese is extremely rapid. These 

structures increase to almost adu I t  proport ions by the age ol 3 wc•'ks At 10 weeks of 

age they are within the adult range. The same rapidity rs observed rn thtl length of 

upper mandible. Culmen I and I I  have increased almo�t 1 00% by three week� of Q.Je. 

At 10 weeks of age the bill measures within the adult range, 

Dolo were not recorded on flat wing 1 toil 1 and total length measurements of 

goslings because of the extreme variability of the struc lures not only because of 

differential hatching times but olso because many of the young birds hod broken or 

bent feathers which were difficult to measure accurately . 

Sex Ratios 

The sex of the geese wa� determined in both adu lts and young on the basis 
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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 bonding samples wos 84 males : 

99 femo los. The thtee-week old goslings showed a sex ratio of 137 moles : 100 females. 

The Iotter difference is significant and indicates a differential female mortality during 

the first three-weeks of I ifo A 1 : 1 ratio was shown In the newly hatched gosl ings 

From o sample of 90 moles ond 102 females (Table XV). 

Color Ratios 

The goslings of Ross's Geese are polymorphic. The colors range from almost 

pure yellow to gray. lndiv iduols were separated arbitrori ly into one or the other color 

category to determine rt'llcrtive ratios. 

The dolo from 1 963 ore sparse because of the difficulty encountered in 



Sample 1 
2 
3 
4 
5 
6 

Range 1 
2 
3 
4 
5 
6 

Mean 1 
2 
3 
4 
5 
6 

S.D. 1 
2 
3 
4 
5 
6 

I .  
2 .  
3. 
4. 
5 
6.  

,-,., 

TABLE XIV 

PHYSICAL MEASUREMENTS OF ROSS'S GEESE 

Culmen I 

23 {31)* 
27 (32) 

8 (37)** 
7 (42)** 
3 -
5 -

4 . 1 0-4.57 {3.6-4.6) 
3.81-5.00 (3.5-4.3) 
2 .68-3.77 (3.5-4.2) 
2.05-3.10 (3.4-4. 7) 
1 .46-1.67 
1 .50-L55 

4.27 (4. 12) 
4.08 (3. 90) 
2.97 (3.94) 
2.65 (3 .79) 
1 .54 -
1 .51  -

0. 154 (2.28) 
0.236 (2.08) 
0.310 (2.54) 
0. 380 (2. 76) 
0.12 
0.05 

Adult M:lle 
Adult Female 

Culmen II 

23 (31) 
27 (32) 

8 (37)** 
7 (42)** 
3 -
5 -

4.21-5.41 
4.34-5 . 1 4  
2.86-3.88 
2 . 50-3.74 
1 .75-2 . 10 
1 .73-1 .93 

4.93 
4.69 
3.57 
3. 13  
1 .88 
1 .81  

0.233 
0.070 
0.368 
0 . 463 
0 . 1 90  
0.070 

Young males (3 wks old) 
Young females (3 wks old) 
Young males l day old 
Young females 1 day old 

Tarsus (total) 

24 (31) 
27 (32) 
1 1  (37)• 
8 (42)• 
3 -
5 -

8.03-9. 12 (8.1-8.9) 
7.62-9.50 (7.5-8.6) 
4. 80-8 . 93 (7 . 4-8. 9) 
5. 09-8 .07 (7. 4-8.5) 
3.65-4.09 
3.58-3.87 

8.56 (8. 48) 
8.29 (8. 05) 
7.37 (8.27) 
6.81 (7. 88) 
3.80 -
3.76 -

0.100 (2.29) 
0.361 (3. 17) 
4 . 170 (3.37) 
1 . 15 (2.87) 
0_25 
0.12 

Mid toe 

24 (31) 
'2:7 (3'2:) 
1 1  (37) ...  
8 (42)** 
3 -
5 -

Flat Wing 

1 9  (31} 
24 (32) 

- (37)** 
- (42)** 

5.06-5.88 (4.8-5 7) 
4.64-5 .64 (4.5-5.4) 
'2:.78-5.66 (4. 6-5.6) 
2 .79-5.34 (4.4-5.3) 
2 .46-2.70 
2 . 32-2.60 

22.9-39.5 (36.0-40. 3) 
24.0-39. 1  (35 5-38.2) 

5.40 {5. 18) 
5 . 39 (4.84) 
4.57 (5.04) 
3. 92 (4.83) 
2.61 -
2 . 46  -

0.223 -
0.223 -
0.980 -
0.858 
0.120 

37 . I 0 (38. 64) 
35.75 (36. 85) 

(36 . 49) 
(35.38) 

0.  350 (8.65) 
2 710 (8.39) 

(8. 53) 
(9. 49) 

Data in bracken, covrresy, 
* Dzubin, A . ,  Concd�on Wildlife SefV ice, 

So9cotoon, Soslc:o!chewan. 

** Young Ross's geese 10-12 weeks old 
(Dzubin). 
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defining a color group for each individual . The doto includes only those observations 

in which color was obviou5ly one phase. The ratios ore presented in Table XVI. 

In 1964 i t  was decided that tho gradations of each of the basic color phases 

could be placed into one or tho other on the basis of appotcnt preponderoncc of one 

color. Therefore, pcorly-gtoy, white, and dark gray woro placed in th"!! gray clau 

ond yel low-green, dark yellow, block-yellow and l ight yellow were placed tn th<" 

yellow class. 

The result� of tho 1 964 brood counts are outlined in Table XVII in the some 

$lyle as Honson et o l  {1956). From 99 broods a preponderance of monomorphic broods 

were �een. Within this group there were twice as mony individuals placed into the 

gray-phose class as placed into the yellow-phaso group. This ratio did not hold true 

for the mixed broods in which there is a 1 : 1 ratio of yellow: gray individuals. 

TABLE XV 
SEX RATIO OF NEWLY HATCHED ROSS'S GEESE 

Color Sex Color Ratio Se>< Ratio 
Male Female Yellow Gray Mole Female 

Yellow 30 
33� 6

3 � 1 2 
Gray 60 69) 129 

Total 90 102 
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TABLE XVI 

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

79 

Color no. of broods percent 

unrecorded 5 15 

recorded 29 85 

monomorphic 23 79 

yellow 10  43.5 

groy 1 3  56.5 

dimorphic 6 2 1  

yellow 4 60 

gray 2 - 40 

TOTAL 34 29 100 100 

TABLE XVII 

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

8rood5 Individuals Ratio of broods Ratio of individuals 
number % number % yellow : � yellow : � 

Broods of one color 53 53.5 

yellow individual5 2 1  21 .2 47 16.5 � 2 2 

gray individuals 32 32 .3 85 29.9 

Mixed broods 46 46.5 

yellow individuals 66 23.3 � 
gray lndividuols 86 30. 3 )  

TOTAL 99 100 284 100 
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INTERSPECIFIC RELATIONSHIPS 

Parasitism 

A total of 57 Ross's Geese, 40 odul ts and 17 young were autopsied to 

determine helminth types present duting the • eproductive pha6o of l·he geese, The geese 

were collected from 3 areas; Arlene Lake, the Perry River and Kindersley, Saskatchewan. 

Identifications were mode with the aid of Dr. J. C .  Holmes, Mossrs. M Colbo, 

J. R.  Gall imore, ond L. Graham of the Deportment of Zoology, University of Al berto, 

Edmonton, Alberto. 

Table XVII I  present$ data on percent infection found during tho study. 

The most commonly occurring helminths were the nematodes. The$e were found 

primarily in the ventriculus where mixed infections of Amidostomum sp. and Epomidio

stomum sp. occurred, the Iotter being more common . Three specimens of Tetrameres sp. 

appeared in the proventriculus of 2 adu lt Ross's Geese collected at Kindersley, 

Saskatchewan. 

Two types of cestodes occurred ln the smal l  intestine. One was identified os 

Microsomaconthus sp . The other was not identified because of a lock of sufficiently 

good specimens. 

Trematodes occurred only in the caecum Three types were identified; 

Notocotylus attenuotis, 2 specimens of Echinostomum revolutum and 1 spoclmen of 

Zygocotyle lunatum. 

Evidence of mortality or emaciation resulting from parasite infections was 

locking during the nesting and postnuptial moult periods, Cestodes were observed pro

truding from the vent of both adults and young during the bonding operations in 1963. 

Predation 

The mortality of the adults on the nesting grounds is almost non-existent. A 

few old rifle shells were found in the area but these were probably used by the Eskimos 
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TABLE XVIII  

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

Arlone Lake Perry Rlv�tt K lndersley 

Adults Young Adults Young Adul" Young -...- ----
no. autopsied 26 3 12 8 3 

no. neg(Jtive 3 (1 1 %) 0 0 2 (1 7%) 0 0 

ce5todes 2 (8%) 0 2 (67%) 9 (75%) 3 (38%) 2 (67%) 

trematodes 13  (50%) 0 1 (33%) 0 0 0 

nematodes 20 (80%) 1 ( 1  00%) 2 (67%) 0 6 (75%) 2 (67%) 

8 1  

for spring caribou hunts rather than for kill ing geese . The Eskimos I did interview 

showed little Interest in geese as a food resource and sold they do not bother the 

waterfowl unless the caribou or seal 1-lunting is poor . Hanson et o l .  (1956) states that the 

Eskimos appeared to hove been the primary detrimental foetor in the eradication of 

the Ross 's Goose colonies near tho coast. This could poss ibly hove resulted in the 

abandonmen t of such colonies os Discovery Lake, which was origina lly described by 

Gavin (1940). 

In 1 963, three dead adult Rou'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 cause could not be determined. However, the feather' of one 

of the specimens was scattered around o Iorge birch potch suggesting that it may 

have been ki l led by on Arctic Fox or other mammal ion predator. 

In early Juno 1964, two Ross's and two le55er Snow Geese were found dead 

on the islands of Arlono loke. A I I  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 hod one egg in 

the uterine portion of the oviduct. Although non of the bird& were ot o nest site, the 

activity of Arctic Foxes at this time may have flushed them from their nests, thus 

Introducing o stress factor fn addition to the already present stress of laying. This 

could possibly rasu l t  in death. 

With the abundance of Arctic Foxes in June of 1 964 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 mammal ian 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 wore low (Table XX). At the 

beginning of the hatching period a marked increase in avian predators occurred, 

primarily Glaucous Gulls. On 7 July, 1 963, 13 of these gul ls were seen encircl ing 

island 61 at tho 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 water and devoured whole by this Iorge predator. 

Lemieux (1 959) found that joegers were in Iorge numbGrs 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 (1 956) stressed the importanco of gulls and foegers 

on Atlantic Brant at Boos River (63° 40'N, 85° SO'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 1 963 ond 1964 SEASONS 

Species 

Stercoror ius pomor in us 

Stercororius porositicus 

Stercoror ius longi -:udus 
Lorus hyperboreus 

Larus orgentatus 

Nyctea scondioca 

TOTAL 

Numb r of nests 
19"1) 1964 

0 

0 

0 

5 

7 

0 

0 

0 

0 

0 

Five Snowy Owls ntuted at Arlone Lake in 1963. None were seen in 1964 

presumably because of the lock of microtine rodents. No predatory activities of 

Snowy Owls were seen during either study seasons suggesting that this species did not 

oct as on important predator on the yovng geese Lemieux (1959) found the same 

conditions to exist re owls in the Bylot Island Greater Snow Goose colony 

A number of factors on the islands cause some loss of young Ron's Geese. 

The largo birch stands act os traps from which the newly hatched goslings find it 

impossible to escape onct� entangled. Twenty-one goslings 1n 1963 and 17 in 1964 

were rescued from those areas. It is I ikely that many more goslings were not found 

because it is hard to see them under 'the thick cover . Apparently the trapped goslings 

oro abandoned by their parents who make no extra effort to recover their progeny 

other than calling them. Old Esklmo caches and rock piles acted as traps in the same 

way, but to a lener extent Nests in these regions often lost young before they had 

moved for. It seems almost ironical that the most favoured nesting habitat (birch and 

rock) should be somewhat detrimento I to the yovng. 
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Egg predation was general ly low at Arlone Lake . In 1963 the hatching success 

was exceptional ly 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 le$Ser 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 little. The geese stay close to their nests and 

are adept in warding off the predators. 

Egg fertil ity Is high in Ross's Geese. Not more than 1 %  of the total eggs on 

the colony were sterile. Cooch (1 95B) found that infertility, crumpled and rolled out 

eggs seldom exceeded 1 %  of the tota l lou in Bl ue Geese. Hanson (1950) found that 

ferti l i ty in the Canada Goose (� canadensis) was 93% and 94% in Cal ifornla 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 1 963 and 1 964, 726 and 356 Snow Geese 

were recorded nesting at Arlone Lake. It was of interest to find out whether direc� 

competition existed between the two species for Msting sites and food, and to discover 

if the presence of the larger 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 a l l  

the Islands and in addit ion daily observations were conducted on the feeding grounds 

for detecting ony evidence of bchoviorol 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 

Iorge colony of Ross1s Geese, it is difficu I t  to arriva at any defln lte conclusions 
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TABLE XX 

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

habitat 

island open roc:k birch 

A 0 06 0.81 I .  01 
81 B2 0.08 0.74 1 .63 
c 0. 07 1 . 66 0.63 
D 0 0 1 . 02 

mixed 

0.44 
0 . 44 
1 .66 
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. Al though this apparent similarity of nest 

site could cosily give rise to a serious competitive situation, there was no evidence of 

this occurring at Arlene lake. One just has to look at tho density and clutch si:tcs 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 s1 � 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 Iotter species in regions where a high concentration of 
Snow geese nested as a result of disp llacemen t ,  This is espec ially true in that the 

nest site requ irements ore so similar i'n  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 tho area. Numerous feeding stations exist around the 

pools on the tundra mainland. These pools attract small groups of Integrated flocks 

of Snow and Ross's Geese at a l l  times of the day Interspecific interactions were for 
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less common in thf'se areas than were the intraspccifrc type between Ross's Geese. Only 

when an individual becomt •• tuuted too clo�u to onother did a dispute occur. 

The thre�hold of competition between the Lf'ssf!'r Snow Goose and the Ron'� 

Goose is not known, but ot present it does not oppew lo hn"'e been reached ln tnc 

Arlone Lake colony, ot least to hove any noticeable effect on tht1 Ro· ' ', Goo"" pop

ulation. If a lurge immigration of the larger species were to mrgrote into tht: Pur 1 

River region sometime in the future, effective displacement of the Ross's Gee�e might 

occur. In view of the relict type distribution of tho Ross's Goose, which may hove 

resul ted, as Macinnes and Cooch (1 963) soy, from competition with the larger and 

more aggressive �· cocruloscens, It is somewhat disconcerting to envisage the reality 

of the report (Cooch 1963} that if the prescl"'t if'1creoso of blue-pho�e Anser coerulescens 

in the Hudson Boy drainage continues o population will be established within 15  to 20 

years wh ich wil l  be capoble of supplying Iorge donor popu lation to the western rcgrons. 

If the blue-phose and white phose Snow Geese invade, in ever increasing numbers, the 

specialized nesting habitat of the Ross's Goose, then Macinnes and Cooch ( 1 963) may 

prove to be correct and the Ross's Goose popu lations of the central Arctic may bo dis

placed into en environment to which they are not readily adopted. 

The foregoing is $peculotive and has not yot been observed in any exhting 

colony of Ross's Geese The obvious limiting foetor at Ar lone Loko is nesting �poce , 

which could be soriousl y depleted in the presence of o substantial increase in the 

population of Lesser Snow and Blue Geese . 
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BANDING OPERATIONS 

Bonding operations were o major port of the post-breeding study of the 

Ross's Geese. Information from such activities is essential for future determination of 

mortal ity , l ife-table construction and migration route�. Very few Ross's Geese have 

been bonded in the immediate vicinity of the nesting grounds in the Pc1 y River region 

(see Hanson !! � ·  1 956, Mac innes and Weske 1 962). 

The bonding technic1ues used were those outlined by Coach ( 1953). A 

temporary camp was constructed (Figure 3 - cabin) from which the ope rat ions were 

based. The procedure entailed canoeing up the Perry River 15  m fles each day Inter

cepting as many flocks of moulting gee�e o5 pos5ible. 

In 1 0  doys 493 geese were banded in 1 963, 409 Ross's and 84 lesser Snow 

Geese. Soxos were distinguished in both age classes by bonding the left foot of moles 

and the right foot of females. Age-sex classes were further d ifferentiated by using 

colored neck bonds (Craighe<Jd and Stocks tad 1956). 

The procedure wos highly successful in terms of percentage of flocks 

c a p t u r e d . As long as the geese were not permitted to reach the land they were 

exceptional ly eosy to drive into the banding corra l .  If the geese reached solid 

ground prior to capture they could easi ly out�run o man. Under such c ircumstances it  

was necessary to bond the geese prior to the later stages of endyesls. It seemed to � 

instinctive that at this time the geese would rush for the bonks of the river as soon os 

tho canoe was observed. Prior to this they were tame and co-opera tive . 
The Kogmiut are very efficient at dr iving the gease into tho corral and must 

be given credit for their abilities. 
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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 and food In the north. Such a correlation appears to exist in the 

spring m lgration of Ro�s 's Geese. ThIs is accomplished, in part , by fo l lowing the 40 

F isotherm. Other as yet uninvestigoted envltonmentol and/or physiological factors 

may be equally important in the control of migration (Forner 1955) . 

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 pairing 

and courtship procedvte5 ore completed by this time. An obvious advantage to this 

situation Is that It enabl es the geese to commence nesting activities immediately and 

thus complete reproduction during the short Arctic seoson . This lack of courtship 

activities has been reported in other Arctic nesting geese (Barry l962, Hotv. 1'957 and 

Lemieux 1959) . Although the extent of time required to complete the polrtng and 

courtsh ip procedures is not known, it is reasonable to assume that they hove a negattve 

selective value in the Arctic (Barry 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 Ge"e utiliz e  the Arctl� as 

strictly a nesting rather than a breeding area. 

Fol lowing arrival on the nesting grounds, lnltlcdiQn of nesting activities 1J 

controlled by two conditions. The first of these Is that potentiol nest sltet Mutt be 
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exposed. Lack (1933) said that a marked difference In brt.dlng time cal'l cleorly be 

correlated with the suitabtllty of the ground for nesting and nothing else. This woa found to 

be partially true on the Islands at Arlene Lake.. Hobih:.Jt which was covered with snow 

even though , when exposed, prov ides optimum nest sites was ignored and the geese 

uttllzed sub-optimal regions. On Island 81 where approximately 20% of tM 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 day 

delay was directly caused by gale force winds. SopPr (1930) , in his classic monograph 

on the Blue Goose reported that the summer of 1929 wo• "decidedly unpleasant" .  Con

ditions of cold penetrating wind and below-freezing tempera•urcs c.au 8d rhe or iving 

flocks of Blue Geese to turn south. Barry (1962) found that the Atlantic Brant made long 

fl ights bock ond forth over the snow f ield! when nesting habitat was not available. After 

the thaw started, the flocks �ubdivided and nesting octivi tie� began . 

The presence of Arctic Foxe!i in the study area did not serve to delay no�ting 

attempts 

The dispersion of the geese on the nesting Islands is not random. A definite 

nest site selection occu•s lhe nesting habits of the Ross's Geese show that edge habitat 

i's most suitable One would think that because of the lock of coverage providod by 

to I I  bushes and emergent vegetation as exiHs in the southern region, the geese wou ld 

naturally utilize any region which furnishes the most protection against the elemenh. 

Such was found not to be the case. Optimum habitat not only must provide coverage 

but also a grazing area. This exists in the form of m ixed regions of small birch stands, 

rock and open moss. The pure rocky areas offer a certain 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. Tho apparent interior quality of the open areas is reflected in the 

Increased th ickness of the nest wal l .  For max imvm insu lotion in an exposed area a 

thi cker nest wall is required. The nests in the birch and rocky areas receive Insulation 

from the fmmod late surroundings thus the extent of wall th icknen need not be so great. 

In so far as the female is not attentive during the egg-laying period, certain 

behavioural choracleristics hove developed which increose the survival rate of the eggs 

during the period when the female is off the nest. The formation of comparatively srnoll,  
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closely guarded territories insure protection for the ne•l and eggs from the octlvi�ies of 

other geese and insure the pre,ence of the adults on the territory to dt ive off potential 

predators When thu adults do leave the terrr tor)' •he uction of covering the egg5 with 

nest material forms a protective devise in thor predotot Jpporenrly cannot see the eggs 

from the air.  Soper (1942) concluded that the down which f ine\ th� nf'•,t 11ot only helps 

to screen the eggs rrom the prying eges of gulls and 1oegers but retains the warmth dtJnng 

the birds absence. This mechanism wns sl'lown to work eft rciently for go� I ing protect ion 

ol�o. 

Relatively little variation in clutch size of the Ros�'s Goose occurs. The elutch 

size control factors uru not knowr1 It hal> been shown from this work that fidelity occurs 

in depleted clutches e><C'r•pl where no eggs ore left in the nest and almost complete 

abandonment resu lts from additions to a comple�ed clutch Delacour (1964) states that 

eggs ore occasional ly  pushed out of the l'le$� during normal movements, especia l ly  in the 

case of large clutches Thfil very sight of g few eggs lying around a "hyparcfutch" 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 a l l  

the eggs out of the nest were broken. This pouibly induced the female to desert The 

data show ul timately thot tho 'pecies will not tolerate an excessively large clutch The 

laying and hatching of each egg in a clutch of Ross's Geese consumes approximately 2% 

of the frost-free period. It does not Include the incubation period Lorge clutches 

would tend to jeopardize the success of the whole brood because of the l imited time 

available for the reproductive pha�e . The ul timate control of clutch size may be the 

time foetor which provents loy ing of excessively large clutches. Addltiona I do to ore 

presented which suggust the feasobil ity of time as the clutch size control ling factor . 

Those cl utches which are started later ore smaller than those started earlier, to com

pensate for the time lost in nest initiation. Cooch (1958), Lemieux (1959) and Barry 

(1962) found a negative correlation between date of the first egg and final clutch size 
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in Blue Gee)e1 Greater Snow Geese and Atlantic Brant respectively. 

It i5 unlikely that rf:"np.ti"g occur� 1n tlw Ross's Geese. The continuous 

regression of gonads following arrival and the determinate laying character of the 

species would prevent successful �econdary ovulation onc.l lerlili :rotion. Complote ovary 

and testicular recrudescence would be required judging from the go"c' I �t/f! ot thf' end 

of the laying period (Figure 6). Coupled with this time consuming physiological 

requirement, the short season would dofinitely limit such a mechanism. Cooch (1 958) 

and Sorry ( 1 962) found no renesting in Blue Geese ond Atlont ic Brant. 

The high dogr oe of ott en tiv eness shown during tho incubation period is reflected 

in the sudden silence over the colony. Tho birds do not leave the territories oftan but 

obtain most of their requirements from the territory. The appearance of down strewn 

over the colony is tne result of active plucking of the breast fcatht�rs by the incubating 

female, providing added insulation to the eggs. Hanson (1959) states that in waterfowl 

if the incubation patch was moulted promiscuously as in most posserines, as a resu lt of 

increased prolactin level at the time of egg laying, the feather$ would not be available 

for placement in the nost. The positive correlation observed ln this study between later 

stages of egg-laying and increased down deposition agree with Hanson (1 959) who says 

that a high dependence of the plucking behaviour on complete development of the sexua l 

(hormona l) cycle is suggested by tho fact that clown is placed in the nest only in the 

later port of the egg-laying period. It is prosumed that prolactin is the hormone chiefly 

respon5ible For �he development of the feather plucking in geese near the end of the egg
laying cyclo. According to Welty (1962) prolactin, which is secreted from tho pituitary 

gland, depresses the production of both lutionizing and follicle stimulation hormone and 

i n itiates broodiness (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 Tyno (1961) mentions the existence of these 
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post-breeding flocks but 1'10 causal explanation is given. Emlen ( 1952) is speculative in 

his account of avian flocking. H� ottrib.Jtes gregoriou�ncn to o positive binding forco, 

which according to Von Tyne ( 1961)  is ob!ent during tha breeding season and active 

during the post breeding period. The basic e�•use of lht ,, Jumpi ng of fl ight group' 

reflects the high degree of ottent ivene$$ during incubation wh lch mair1to1ns the least 

distance between the b 1rds and their nes� during disturbance. The rapid retur11 of th 

birds to the nest i s  indicative of augmented ottent1veness 

The synchronous hatching of the eggs of Ro.ss's Geese and precocious 

chorocterlstlc of th8 goslings insure moxif111al survival and productivity. The amount of 

food avollable on ihe nesting Islands Is not sufficient to feed 3 or 4 thOIJ$Or'ld ''owly

hatched goslings. Departure of the parttnts to the feeding areas on the mainland to bring 

bock food would allow the goslings to become tJosy prey for the obvndonce of ovoin 

predolor5 ot this time. Consequently the parents must prov ide food and protection for 

the young simultaneously .  This is accomplished by a marked movement of the family 

groups from the nesting area lmmfldiately aftor the clutch has hatched, to regions where 

food is available. The movement of the fami ly dictates that each of the young bo 
approximately equal in sil:e so that tho potential of food acquisition and the abi lity 

to keep up with the rest of the family h equal throughout the brood, Such obi I itles 

result only from a synchronous hatch. 

Delaeour (1964) and Hochbaum ( 1 960} report the post breeding movement of 

waterfowl following tho brud ing season, and stole that it tClkes the birds to regions 

where they are protectsd from predators and hove o Iorge food supply wh ile under�)o•ng 

the annual wing moult. I cannot agree with Hochboum (1960) when he stole\ that the 

moulting shift rarely occurs In breeding geese or swans. The Whistling Swan moves 

from lh place of breeding to Iorge Ickes or streams where moulting occurs, (Kortr•gf-t 

1 960), and the results of this study and observations made during the study on Canada 

Geese, Snow Geese and Whltefronted Geose disagreo with Hochbaum on this point. 
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Apparently no constant geographical direction is shown in the shift, and as Hochboum 

(1960) points out, it is an ecological rearrangement of the population, with a bias toward 

Iorge marshes and lakes. 

The cause of the mou It m igrotion in Ross's Geese is not known. In view of the 

abundance of food in the immediote vici11ity of Arlone Lake there i' ,o opporent reason 

for the extent of the movemen t, 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 1 949, and that this movement was portly overland thus avoid

ing rapids and enabling the young to feed on insects and plants. Observations mode 

during thIs research ogroe somewhat wl th these findings, however the small percentage 

of the total breeding population at Arlone Lake which were seen on the Perry River doe$ 

Indicate that a moss movemen t to the coast 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 important 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 (1 940) summori:tes this 

Idea whon ho 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 !'lOt seem to exploit significantly the "strong" 

individuals in the popu lation. 
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The diHP.rPntiol female morta l i ty dv ing the fir\l 3 week� after hatching cannot 

be explained, If it hod bee11 found thot a high pe cen tage of femolo� were of the yellow 

phase it may hovo been po\�ible to conelott. rronolr•y wrth th r phose in that yellow may 

be more obviov� to predCitors than gray Thii would in •'' •o:t increo•e the mortal ity of 

femoles and in port ju�tify the findings of thi� re5earch. However, both mole\ and femolc5 

show the some color ratios at hatching (1 :2, yellow:groy) which does not support this 

theory. The ideo that gray coloring moy be disCidvontoncous to tho females doos not hold 

since the 1 ·2 ratio was obtolMd for maiAs which woru not apparently subfectod to the some 

amount of predat ion . If the same degree of mortality occurred in males as in fema les , 

the sex ratio at 3 weeb would hove been equa l .  The apparent mortal ity of females 

oppoars to be purely sexual and does not, from evidence presented , corre late with the 

color phases . 
The coloration of Ross's goslings cannot 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 mi xed coloration which do occur make it  exceedingly difficult to 

categorize accurately all individual s. A subjective index of clossification moy be used, 

os in this study, to show that o preponderance of the gray phase ex ists However, 

depending upon the reseorcher, o gosling po$sening characters of both phases may be 

placed into either category, gray or yellow. Hanson ( 1956) obtained a Mendel ion 3: 1  

ratio of yellow:gray whereas our find ings differ . Will iamson (1957) used Hanson 's data 

to determine genetic dominance of the color phases. This author erroniously conclude& 

"The goslings of Ross 's Goose Anser rossi i  may have either yellow or gray plumage, and 

this seems to be o case of simply dimorphi51'11 " , 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 valve has been shown 
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to exist for onl' pure phose, and at present the problem appears ro be not the action 

of a single pair of alleles but possibly an action of multiple alleoles. Such a l leles 

do not resu l t  in distinct coloration, bvt rather form gradations from one extreme to the 

other. Jaap, ci ted in Snyder and David ( 1 957) found threo sets of allele� affecting 

the plumage and color variations in the mallard duck. 

The weights of the adult gee5e at arrival on the nesting grounds ore al a 

maximum compared to the other phases of the reproductive phase . Hanson (1962) 
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found the same condition in Canedo Geese Bronte canadensis upon arrival on the 

nesting grounds, The pattern of fattening in the Ross's Goose is sti l l  unknown but 

Hanson (1962) found that the Canada Goose fol lowed much the same pattern as species 

which migrate leisurely He states that the abundance of fat in arriving geese i� 

necessary to supply anergy from the time of orr ivai on the breeding grounds until the 

snow cover has left and new plant growth is again available. The subsequent weight 

loss observed in the Ross's Geese may well rewlt from the util ization of the stored fat 

supply, the relatively sparse food available at this time and the physiological stresses 

of territory forma tion, nest ini tiation and egg-laying. The greater total weight loss 

exhibited by females resulh from ovary and oviduct regression, increasing attentiveness 

to the nest site and m inimol food conwmption. The males continues to graze on the 

territory ond do not show such a substantial weight loss. lrvlng (1960) thinks that fat 

reserves may be important to moles during the intense per iod of courtship and territory 

maintenance. Courtship is not o stressfu l activity in mole Ross's Goose as this phose 

is completed prior to arrival in the north The more rapid dec line of male fatness has 

been expla incd by Hanson (1962). He states that because of the relative passiveness 

of the fema le during courtship procedures, this sex arrives in the north fatter thon the 

moles, and maintains comparable amounts of fat longer. 

Fol lowing the hatching period both adult and young Ron's Geese gain weight 

rapidly.  The abundance of mature flowers, loaves and stems, the long photoperiod and 
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the prolonged treck over the tundra all allow for an incil�osed food intake over the 

ne&ting period. Another noticeable, weight loss occurs during the moulting period. 
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This is the period of physical maturation in the bi.d& of the year. Hanson ( 1 962) states 

that this is perhaps the period of greatest stress 1n the l rfe ..,r the odult Canada Goose. 

Data presented from this research and reports from other worke �, (Bw v 1 96? and Coach 

1 958), indicate similar occurrences in the Ross's and other arctic nesfing gee�e Hanson 

( 1 962) discusses the possible physiological causes of stress in the moulting geese which 

may I cod to a decrease in weight. He states. that a marked increase ln the metabolic 

rate occurs as o result of the util ization of muscle proteins in the formation of feathers. 

Marshal ( 1960) says that moulting impose5 a severe strain on birds in that o large amount 

of blood i$ required for the new feather growth. 

In summary, the reproductive phose of tho Ross's Goose dMs not appear to be 

the limiting foetor of the populotion nesting ot Arlone Lake. Ncnting and hatching 

success oro high, and 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 stvdy seosons ot Arlone Loke were good ones. Neither climate nor 

biotic factors decreased markedly the production of Ross's Gee�e. 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 tho geese. In 1964 the 

Whitofronted Geese (� albifrons) nasting in the extreme western Arctic suffered 

greatly because of the late season and subsequent flooding of the nesting habitat. 

The studies of Barry ( 1962), Coach (1958), and Lemieux (1 9.59) all point out the 

importance of cl imate during the reproductive phose as probably the most lmportanl 

l imiting factor control I ing annual reproduction in Arctic nesting geese. Such works 

should be considered as standards when extrgpolating 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 affect the species. 

Predation i s  a factor, the importance of which cannot be minlmlz.od. The 1 964 

season at Arlone lake showed the extent of Arctic Fox damage to the Arlone Lake colony, 

which resul ted in the complete evacuation of one of the mo1or nesting islands. The 

insular habitat presumably saved the colony from complete dest uct•o·1 Until we know 

if the remaining nesting colonies of Ross's Geese ore insular, we cannot soy that 1 1\ 

not the mammal ian predators that contro l the annual productiv ily. 

The need for future study on the Arlone Lake and other nesting colonies is 

clear. We have now a general overal l  picture of the effects of weather, predation and 

human beings on a specific area, but long term studies are euential to provide addod 

information on a more comparative basis. 



( 
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SUMMARY 
# 

1 .  This study of the breeding biology of Ro�·� Goose in  the Perry River region 

was carried out during the summers of 1 963 and 1964 at Arlone Lake, N. W. T. 

and the Perry River. 

2 .  The spring migration of Ross 's Geese in 1964 correlated with rho no rhwo d 

movement of tho 40F isotherm. 

3 .  Pa iring and courtship activi ties are completed prior to arrival on the nesting 

grounds. 

4. Nest initiation depends upon the presence of exposod ond su 1 table nest sites 

and suitable weather conditions on the nest ing islands. 

5 .  Excessive mammalian predation at the start of the nesting season results in 

6 .  

7. 

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 oro laid every 1 1/2 days with a resultant egg

laying period of 8 to 9 days for the whole colony . 

8.  The average clutch size is 3, with the most common clutch of 4. No signifi

cant differences in clutch size occur among the 4 major habitats. 

9. A negative correlation ex ists between date of first egg Ia id and final clutch 

size . 

10.  little attentiveness to the ne�t i s  shown prior to the incubation period. The 

beginning of incubation Is marked by sile11ce over the colony, exceuive 

plucked down in the nests, tight flocking of disturbed groups, and rapid 

return to nest . 

1 1 .  Tho incubation period is 22 days. 

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

leaving the territory hos a selective advontogo. 
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1 3 .  Nests in open nabrtc a u  lorgar than those in regions which provide coverage . 

1 4 . Ronosting probobly do"' nor occur in the study area 

1 5  Ross's Geese do not abandon o part ool ly  depleted clutch, but will desort 

excessively large clutche�. 

16 .  Hatching of o clutch is syr'lchronous ar'ld assure� moxomum v•,�i,al ol qo\ling�. 

The hatching period lmts approximately 8 days. 

1 7 .  Pr edotor numbers increased during the hatching per iod . 
1 8 .  Nesting and hatching succeu was extremely high 

1 9 .  The post-nuptial m igration of the Arlone Lake colony Is not dh acted along 

tho Perry River, but occurs os o dispersal over the tundra from the nesting 

area to tho coast Very few Ross's Geese reach the coast. 

20. Predation was low during the reproductive phases of 1963 and 1964. The 

greatflSt percent-loss for 1 964 occurred in tho United States. 

2 1 .  A 1 . 1  sex ratio exists in the adults and newly hatched goslings 

22. A difrerentiol mortal ity occurs against females during the first 3 weeks of 

l ife (137 males : 100 females) 

23 I t  is suggested that brood counts token while the geese are moulting are 

inval id . 

24. Body weights of adults ore at a maximum ot arrival on the nesting grounds. 

Body weight drops immedia tel y following arrival and again during the post

r'luptlal mo lt . 
25. The growth rate of the gosl i ngs is rapid,  showing the typical sigmoid curve. 

26. Parasite extensity throughout the reproductive season Is low 

27. No noticooble competition existed between the Ross's Goo'C" and the Lesser 

Snow Goose at the Arlone Loke colony in 1 963 and 1964. It rs suggested that 

excessive immigrat ion of LossiH Snow and Blue Geese into Ro\• Gee�e 

( 

l 
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nesting areas wou ld hove a detrimental effect on the Ross's Geese. 

28. The insular nesting habitat ot Arlene Lake is an efficient protective device 

against continuous mammal ian predation. 

29. The reproductive phases of 1963 and 1964 we1e not the l imiting stages in the 

l ife of the Ross's Goose at Arlone Lake. 

30. Food is not a limiting foetor on the nesting grounds. 

3 1  . The frost-free period in the study area extends ovor a period of 93 days. In 

1 963 and 1 964, 86% of this period was used to complete the reproductive 

phose . 

32. Continued study of tho reproductive phoso of Ross's Gaoso is required to 

determine quantitatively the effects of late seasons, ond heavy pro dot ion. 

Comporot ive ocolog ieal do�o is needed from other nesting colon ios. 

100 



( . 



LITERATURE CITED 

Aleksluk, M. 1964. Observations of birds and mammals in the Perry River Region, 
N .  W. T. Arctic. 17:263-267. 

Amadon, D. 1953. Migratory birds of relict distribution: some inferences . Auk. 70: 
461-469. 

Back 1 G .  1836. Narrative of the Arctic land expedition to the mouth of the Great 
Fish River and along the shores of the Arctic Ocean in the years 1833, 
1 834, and 1 835. John Mmoy, london . 663 pp. 

Baird, P. D. 1949. Expeditions to the Canadian Arctic. The Beaver (Mt:Jrch, June, 
and September) :2-16, 

_____ 1964. Tho Polar World. Longmons Green Co., London . 388 pp. 

Barry, T. W. 1 956. Observations of a nesting colony of American Brant. Auk. 73: 
1 93-202 . 

Barry, T. W, and J. Eisenhart. 1 958. Ross's Geese nesting at  Southampton Island, 
N . W.T .  Canada. Auk. 75 :89-90 . 

Barry, T .  W .  1960a. Breeding biology of the Atlantic Brant (Byan&\ bern iclo hrota). 
Unpub. M.Sc. Thesis. Cornel l  Unlv . ,  Ithaca, N .  . pp. 

1960b. Waterfowl reconnaissance in the Western Arctic. Arctic 
Circular. 13:51-58. 

1962. Effect of late seasons on Atlantic Brant Reproduction. J. Wildl. 
Mgmt. 26:1 9-26. . 

101 

Cartwright, B. W. 1 940. Where the Ross' Geese nest, Part I .  The Beaver (December) : 
6-8. 

Cossin, J.  1861. Proc . Acad. Nat. Sci. of Ph i l .  13:73. 

Clarke, C .  H. D. 1940. A Biological Investigation of the Thelen Game Sanctuary . 
Nat. Mus. Con. Bu l l .  96, Ser. 25. 135 pp. 

Cooch, F. G .  1953. A Preliminary study of the Blue and lesser Snow Geese on 
Southampton Island. Unpub. M. Sc .  Thesis. Cornel l  Univ .,  Ithaca, 
N . Y. 77 pp. 

----- 1954. Ross' Goose in the Eastern Arctic. Condor. 56:307. 

1958. The breeding biology and management of the Blue Goose (Chen) 
caerulescens). Unpub. Ph . D .  Thesis. Cornel l  Univ. ,  Ithaca, N .  Y."'"T.JS pp. 

1961 . Ecological asp�cts of the Blue-Snow Goose complex. Auk. 78 : 
------.7=2-89. 



102 

Cooch, F. G. 1963. Recent Changes in Distribution of Color Phases of Chen c 
caeru lescens, Proc, Xlllth lnt. Orn ith. Cong. : 1 182-1 1 94.-- -

Craighead, J.  J. end D. S .  Stockstad. 1 956, A Colored Neckband for Marking Birds. 
J .  Wildl. Mgmt. 20:331-332. 

Daubonmlre, R .  F .  1 959. A canopy coverage method of vegetation analysis. N.W. 
Sci. 33:43-64. 

Delacour, J .  and E. Mayr. 1945. The Fomily Anotidae. Wilson Bull. 57:3-55. 

Delacour, J. 1964, The Waterfowl of the World, Vol. IV. Country Life Ltd,, london. 
364 pp. 

Dzubin, A. 1964. The Ross Goose in West-central Saskatchewan. Unpub. manuscript. 
Con. Wildl. Ser., Saskatoon, Conodo, 22 pp. 

Emlon, J.  T. 1952. Flocking Behaviour in Birds. Auk. 69:160-169. 

Forner, D. S .  1955. The onnucl stimulus for migration: experimental end physiologic 
aspects. Chop. 7.  In Recent Studies in Avian Biology. Wolfson, A. ed, 
Un iv.  Illinois Press, Orbana, pp. 198-225. 

Gov In, A. 1940. Where the Ross• Geese Nest, Part I I.  The Beaver (December) : 8-9. 

1945. Notes on momma Is observed in the Perry River district, Queen !V.aud 
---- Sea. J. Mammal. 26 :226-230. 

---- 1947. Birds of the Perry River district Northwest Territories. Wilson Bull. 59: 
1 95-203. 

Hanbury, D. T. 1904. Sport and travel in the northland of Canada. Edward Arnold, 
London. 319  pp. 

Hanson, H.  C.  and R .  H.  Smith. 1 950. Canada Geese of the Mhsissippi Flyway, with 
special reference to on Illinois flock. Ill. Nat. Hist. Surv. 25 : 1 -2 10. 

Hanson, H. C . ,  P. Oueneau and P. Scott .  1956. The Geography, Birds ond Mammals 
of the Perry River Region. Arctic lnstit. of N. Amer. Sp. Pub. no. 3, 96 pp. 

Hanson, H. C. 1 959. The incubation patch of wild geese : Its recognition and significance . 
Arctic. 12 : 139-150. 

1 962. The dynamics of condition factors in Canada Geese and their 
relation to seasonal stresses, Arctic lnstlt. of N. Amor . ,  Tech . paper no, 12, 
68 pp. 

Hochbaum, H. A. 1960. Travels and Traditions of Waterfowl .  Univ. of Minnesota Press, 
Minneopol is, 301 pp. 

Hearne, S .  1795. A Journey from Prince of Wale's Fort to the Northern Ocean. New 
edition by J .  B. Tyrell. The Champlain Society 1 9 1 1 ,  London. 301 pp. 

.. 



. ( 

Hohn, E. 0. 1957, Observations on display and other forms of behaviour of certain 
arctic birds. Auk. 74: 203M2 1 4. 

----- 1959. Birds of the Mouth of the Anderson River and Liverpool Boy, 
Northwest Territories. Con, F. Not. 73 : 93-1 14. 

Irving, L. 1960. Birds of Anaktuvik PaJS, Kobuk, and Old Crow; a study in Arctic 
Adaptation. U . S .  Nat. M.Js. Bul l .  217. 409 pp. 

103 

Kimble, G. T.  and D. Good. 1955. Geography of the Northlands. Am, Geog. Soc. 
Sp. Pub. No. 32, Wiley and Sons Inc . ,  N . Y. 534 pp. 

Kortright, F .  H. 1960. The ducks, geese and swans of North America. Stackpole Co., 
Harrisburg, Po .  ond the Wildl. Mgmt. lnst., Washington, D.C. 476 pp. 

Lock, D. 1 933. Nesting conditions os a foetor controlling breeding tima in birds, 
Port 2.  Proc. Zool. Soc, London . 231 -237. 

Lemieux, L. 1959. The breeding biology of the Greater Snow Goose on By lot bland, 
Northwest Territories. Con, F. Not. 73 : 1 17-128. 

Lincoln, F .  C.  1 939. The Migration of American Birds. Doubleday , Doran, New York, 
189 pp. 

Lloyd, H.  1 952. Bird protection in Canada. Bu l l .  Int. Comm. for Bird Protection VI: 
122-124. 

Lumsden, H. G .  1964. A Goose Survey on The PGrry River Plain. Unpub. report Ont, 
Dept. of Lands and Fores.ts. 1 5 pp. 

Macinnes, C .  D.,  and J. S.  Weske. 1962. A Reconnaissance of Goose Bonding 
Opportunit ies in the Perry River Area of the Central Arctic (July and 
August), Unpub. report. Can. Wildl. Service. 8 pp. 

Macinnes, C .  D . ,  and F.  G. Coach. 1963. Additional Eostern Records of Rass' Goose 
(Chen �). Auk. 80 : 77-79. 

Manning, T. H . ,  E. 0. Hohn, and A. H. Macpherson . 1956. The birds of Bonks Island. 
Nat. M.Js. Can. Bul l .  no. 143, Bioi. Ser. No. 48. 144 pp. 

Marshal l ,  A .  J.  1960. Biology and Comparative Physiology of Birds, Vol. I .  Academic 
Press N . Y. 518 pp. 

Munro, D. A. 1958. Bird protecHon in Canada. Bu l l .  Int. Comm. for Bird Protection 
V I I  :230-232 . 

Pennant, T.  1792. Arctic Zoology, 2nd edition, Vol. I and II. H. Hughes, London . 599 pp. 

Preble, E. A. 1908, A Biological Investigation of the Athoboska-Mackenzie Region. N .  
Amer. Founo. 27 : 1 -574. 

Simpson, T. 1843. Narrative of the discoveries on the north coast of America. R. Bently, 
London. 381 pp. 



104 

Snyder, L. H. and P. R. David. 1 957. The Principles of Genetics. D. C. Heath and 
Company, Boston. 507 pp. 

Snyder, L. L. and T. M. Short. 1 957. Arctic Birds of Canada. Univ . of Toronto Pren. 
310 pp. 

Soper, J.  D .  1930. The Blue Goose. Dept. Int. Ottowa . 64 pp. 

-----, 
1942. Life History of the Blue Goose . Proc. Bos .  Soc. Nat. Hist. 42 :  

2 1 -225. 

----..., 
1 952. Investigations concerning Ross's Goose in tho Province of Alberto, 

U n pub . report Con. Wildl. Service. 22 pp. 

Sowls, L. K. 1 955. Prairie Ducks, o study of their behaviour, ecology and management, 
Stackpole, Harrisburg, Pa. and the Wildl. Mgmt. lnst. Washington, D.C.  
193 pp. 

Taverner, P .  A ,  1 940. Predator$ - Human and Wild. Bird Lore (Jan. and Feb. ) .  

The C I I mate of Canada. !.Q the Canada year Book, 1959 and 1960. Dom. Bureau 
Statistics, Ottawa. pp. 3·74. 

Van Tyne, J. and A .  J. Berger. 196 1 .  Fundamentals of Ornithology. John Wiley and 
Sons Inc. N .Y. 624 pp. 

Welty, J. C.  1962. The Life of Birds, W .  B. Sounders Co. 546 pp. 

Will iamson, M. H. 1957. Polymorphism in Ross's Goose Anser rossii, and the detection 
of genotic dominance from field data. Ibis. 99:'316-318. 

Wilson, J.  W. 1 957. Arctic Plant Growth, The Adv. of Sci. 53 : 383-388. 



. ( 

APPENDIX 1 

REPRESENTATIVE FLORA FROM ARLONE LAKE STUDY AREA 

Islands Tundra Moro inos 
--�--- ------·------------

Arc tophilo fulva Dryopte U' 1�9'.?.."'� 
· Hierochloo alpine --- ----- �a_!pin� 

Gramineoe 

Cor ox bigelowi 1 ? 
Corcx supina---------- -------Carex supine 

Eriophorum v�9 inotu�- ---- E vag ina tum 

Juncus spp 

Sol ix_ spp. --- ---------------- Sc;�l i x  spp ---------------Sol ix spp . 

Betula glandula$0 ------------ B. glondulosa ------------ B glanduloso 

Coltho polust_:� 

Ronuncu Ius sobinei 

Papaver rodicatum--- ------------------------------- -- P. radicatum 

Cruciferoe 

Soxifraga tricuspida
t2

·-------------------------------- S tricuspidoto 
Po ten t i  I I  a hypot orct i ca -------------------------------- P .  hyperarcti ca 

Rubus chamoemorus 

Legum inosae 

Potentillo sp. 

Empetrum n igrum------------- E n igrum 

Epilobium sp 

Hippu ris vulgaris 

Epilobium latifol ium------ E lotifol ium 

Cassiope tetrogona--- ---------------------- ---------- C tetragona 

Ledum decumbens 

Rhododendrum Iappan icum 
Voce in ium Vit is-idaea--------------- ----------------- V, Vitis-idaea 

Pedicularis sudetica-- ---------P sudetica 

Petosites frigidus 

Senecio eongestus 

Com�?_ositae 

• Lines joining areas dep:ctcommon species to these regions 
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APPENDIX 2 

AVIAN PHENOLOG" C 1ART PERRY RIVER, N .  W. T. 1 963 

Species Common nome Kogr'l iu 1 
--· 

Buteo logoeus Rough-legged Hawk Koolooq 

N�cteo scondioco Snowy Owl Ukpik 

Pl ectoehenox n iva i h Snow Bunting Amoul igoq 

lorus or�en lotus Hctring Gull  Quxriq 
Grus canadensis Sandhi l l  Crane Tatidgoq 

Branta canadensis Canada Goose Udluuq 

Olor columbionus Wh i$tl ins Swun Qugyuk 

la�oeus mutus Rock Ptarm i gon Niksaoktuq 

Anser olbifrons Whitefronted Goose Nirl ivlk 

Corvus corax Nor�hern Raven Tudlugoq 

Eremoehila aleestris Horned Lark Ouponuaqpaoryuk 

Anser caeurule�cens Lesser Snow Goose Kanguq 

Co lcarius laeeon icus Lapland Longspur Nasaudlik 
Pluvial is dominico Golden Plover Tudlik 

Anser rossi i Ro�s's Goose Koaroq 

Anos ocuta Pintail Qiqqooq 

lorus h�eerboreus Glaucous Gull Nauyoq 
Erol io boirdii Baird's Sandpiper Sigya. ioq 

Arena ria inter eres Ruddy Turnstone Taligvok 

Stercorarius eamarinus Pomerine Jaeger lsungngaslruq 
Clonaulo h�omolls Old Squaw Duck Aosongngiq 
Somateria moll issimo Common Eider Amau lik 

Somoterla seectobilis King Eider Qingolik 

Phaloroeus fulicarius Red Phalarope Saovraq 
Choradrlus hiotlcula Ringed Plover Qudl iqudliq 

Mergus serrotar Red Breasted Merganser Paiq 
Sguatarola s9uotorola Block-bel l ied Plover Qirli iyuuq 

Xemo sabina Sabine's Gull lqidgogioq 
Sterno �radisoea Arctic Tern lm itquto i loq 

Asio flommeus Short-eared Owl N ipo inngoqtoq 
(rol io molanotos Pectoral Sandpiper Tuutuuq 

1 06 

Dote (no.) 

Moy 22 ( I )  
M ""''1 ' • ' I 
May 22 \JOJ 
Moy 22 ( 5) 

May 25 (35) 

Moy 25 (25) 

Moy 31 ( 3) 

Moy 3 1  (100) 

June l (10) 

June 1 ( 2) 

June 2 ( 4) 

June 3 ( 4) 

June 4 (1 00) 

June 4 (10) 

June 5 (12) 

Juno 5 (15) 

June 6 ( 5) 
June 6 (10) 

Juno 6 ( 6) 

June 7 ( 7) 

June 7 ( 5) 

June 7 ( 4) 

Juno 9 ( 4) 

June 9 (50) 

June 9 ( 1) 

June 9 ( 3) 

June 10 ( 5) 

Juntl 10 ( 2) 

June 10 ( 5) 

June 1 1  ( I ) 

June 1 3  ( 5) 
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Contd. 

Species Common name Kogmlut Dote (no.) 

Pouercu Ius sonwichensis S ovannah Sparrow Kuyaum iq tooyuuq June 13  ( 1 )  

Falco �erearinus Peregrine Foe I on K1dgov1k June 1 3  ( 1) 

Erevnetes �usillus Som ipo I mated Sanpiper ? June 13 ( 2) 

Gavio arctica Arctic Loon Mol iriq Juqr,o 1 4  ( 2) 

Gavio stellate Red-throated Loon Ooqsuoq June 1 4  ( IJ 
Stercora• ius eorosit�� Po•o�itic Jaeger ? June 1 4  ( 1 )  
Stercororius lon2icaudus Long-toiled Jaeger 1sungngaq June 1 4  ( 2) 

Anas carol inensis Green Winged Teal ? June 24 ( 3) 

Lobiees lobotus Northern ft1olarope Mangitquq June 24 ( 2)  

Aguila chr�soetos Golden Eagle Qupanuaqpok July 31  ( 1 )  

Toxostoma rufum Brown Thrasher ? Aug. 13  ( 1 )  

,. Courtesy Mr Duncan M Pryde , Manager, Hudson's Boy C o  , Post, Perry River 
and Mr Samuel Emingok, Kogmiut Eskimo, Perry River 
"q" is pronounced with a uvular K; " k " - velar K 
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AVIAN PHENOLOGY CHART PERRY RIVER, N .  W.  T .  1964 

Species 

Branta canadensis 
Anser albifrons 
Anser eaerulescens 

An5er rossi l 
Lagopus mutus 

Clarcarius lappon leus 
Plectophenax nivolis 

Pluvfalis domlniea 
Erol ia baird i i 
Grw canadensis 

Larus argentatus 
Lorus h�f!rboreus 
Eremo�ila alf!strls 
Stercorarlus �marinus 

Anas acuta 
Buteo lagopus 
Falco rustlcolus 
Aslo flammeus 
Hirundo rustiea 
Corvus corox 
Arer�orio inte�eres 

Clanaula hlemolls 
Stercororlus lonaicoudus 
Sterna �radlsaea 

Olor eolumblcmus 
Gavia arctico 

Calldrls conutus 
S tercoror ius f21'0Sltl eus 

Somaterio Se!ctabll is 

Chcrodtius hiaticula 
Phalaropus fullcarlus 
Erol io melonotos 

Common name Date 

Canado Goose June 
Wh ltefronted Goose June 1 

lesser Snow Goose June l 

Ross's Goose June l 

Rock Ptarm igan June l 

Lapland Longspur June 1 

Snow Bunting June 1 
Golden Plover June 
Baird's Sandpiper June 
Sandhil l  Crane June 

Herring Gull June 
Glaucous Gull June 
Horned lark June 1 
Pomerine Jaeger June 2 
Pintail Duck June 2 
Rough -legged Hawk June 2 
Gyrefalcon June 3 
Short-eared Owl June 3 
Bam Swallow June 4 
Northern Raven June 8 
Ruddy Turnstone June 8 
Old Squow Duck June 8 
Long- tal lod Jaeger June 8 
Arctic Tern June 9 
Whistling Swan June 9 
Arctic Loon June 1 0  
Knot June 10 
PGrositic Jaeger June 1 1  
King Elder Duck June 12 
Semlpalmated Plover June 1 3  
Red- Phalorope June 14-
Pectoral Sandpiper June 17 
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No. 

10 
4 
4 

19 
8 

200 
150 

3 
50 

100 
4 
1 
3 
8 
7 
1 

1 
2 
1 
5 
1 

1 3  
4 
2 
5 
2 
5 

1 
2 
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Contd 

Species Common nome Dote No 

Ereunetes eusi I Ius Semipolmoted Sondpipec June 20 2 
Xemo sobino Sabine's Gull June 27 2 
Aconthis flommeo Common Redpoll June 27 1 
Gav ia stelloto Red-throated Loon June 30 2 
Mergus serrotor Red-breo$ted Merganser July s 2 
Falco eeregr inus Pereg1 ine Falcon July 12 2 
Erol io o I eino Dun l in Aug. 2 2 

l 
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APPENDIX 3 

MAMMALS OBSERVED I N  THE PERRY RIVER REGION, N W. T.  1963 and 1964 

Species Common name Kogmiut 

Lepus orctieus Arctic Hare Ukoliq 
Citellus porryii Arctic Ground Squirrel Siksik 
Dierostonl::x 2roenlandicus Collared lemming Qilangmiutaq 
lemmus trimucronotus Brown Lemming Avingnagoq 
Cl&thrionoml::s rutilus Red-backed /llouso Ulimakkoq 
Canis lupus Gray Wolf Amaruq 
Alopex lagopvs Arctic Fox Tirigannioq 
Mus tela arm inea Short-tailed Wease l Tlrloq 
Gulo lu�cus Wolverine Oodvik 
Phoco hispido R inged Seal Notsiq 
Rongifor torondus Barren-ground Caribou Tuktu 

( 



APPENDIX 4 

COMMON AND KOGMIUf NAMES OF FISH OBSERVED AT PERRY 
RIVER, N.  W T 1963 and 1964 

Common name Kogmtvl 

Sculpin Konoyuq 

Flounder Notccrhok 

Arctic char lgolukpik 

Trou t lsuuq 

Whitefish Kopisi l lk  

Sucker Milugioq 

Bur bot Tiktool iq 

Nine-spined stickleback Kok i losck 

Tom cod Uugoq 

Arctic Grayling Sulukpaugaq 

Mi ller' s Thumb lgolugoq 

Smelt lnnangooynq 

I 1 1 
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Nest Island Dimensions Habitat Distance 
No. Type 1 2 

I 
Egg fate 

Date hatch 

Remarks 

- ---- ---

Nest I s land Dimensions Habitat Distance 
No. TvPe l. 2 

Egg fate 

Date hatch 

Remarks 

. j 

Eq< s 
3 4 5 6 7 

Eqqs 
3 415 6 7 

. -

8 9 110 

I 

8 9 10 

I I I I 
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APPENDtX 6 
Ros a ' s  Goose Collection Data 

No. __________ Date ------------- collector ----------�-- sex 

Location --------------------------------- Elevation --------------
Habita t --------------------------------�----------------------
Method of co11ectiort -----------------------------------------
weathers Temp . ��----- Wind ------ Show oover (%) ___ _ 

Weight Age ------ culmen 1 CUlmen 11 ----
Plumage ----�-----------------------------------------------------
wart length ___________ Tarsus length ---------- Midtoe ------------

Wing spread ( f lat) Ta i l  length ---------

Total length pre-ovulatory follicle• -------------

post-ovulatory follicles -----------
atretic follicles ------------------

oviduct. \olidth ----- Adrena b -----"--- Fat ----------

Keel depth ------------ Pectora l muscle --------- E . I .  ______ __ 

Food ------------------------------�-----------------------------

Lens weight ----------------
Previous tag marks ------------------------------------------------

Remarkas 

( 



APPENDIX 7 

FOOD HABITS 

Data on Ross's Goose food habits were obtained from analysis of 26 ventr iculi 

(TableXX11 Of these 8 were collected in 1963 field season and 18 in 1964 

The only available data on food habit' of Ross's Geese on tht'! nc�''"9 qrounds 

ore documented by Hanson � ol (1956) He �totes: 

"Contents of 5 gi�zards were examined. 2 g izzards contained the stems 
and leave· of the sedge Eriophorum , t hough in one there were only trace 
quantities, the third conta tnod mainly Eriophorum with some Corax, the 
fourth was largely Carex with some .fgg, and the fifth gizzard was empty''. 

During tho month of June and particularly in the early spring the geese fed 

1 1 4  

largely on the roots of sedges. This is most likely due to tho fact that tho stems, leaves 

and flowers are not yet mature or that in the early spdng condition these structut as do 

not furnish sufficient nutrients. later in the season the geese utilize primarily leaves 

and spikelets This is especial l y  true of the young geese when on the post-hatching 

migration across the tundra. Lem ieux (1959) found o similar sequence in tho feeding 

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

early spring, roots of the legume Oxytropis maydell ions and Polygonum viviporum 

(Knotweed) were utiliz.od Later on, especially when broods were accompanied by 

parents on fond the common foods consisted of blades of gross and leafy plants 

Although the goslings food consisted primarily of marsh vegetation blades of grass wore 

common. Dolacour (1 964) in his review of food habits of onserinoe makes no mention 

of animal matter being util lzBd 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 col lected during this study contained animal material in tho digestive 

tract. Barry ( 1956) observed young captive American Brant feeding on mosquitoes 

and larvae as well as short grass and flowers of Ronuncu Ius. 



TABLE XXI 

RESULTS OF FOOD ANALYSIS OF 26 ROSS'S GOOSE VENTRICULI 
COLLECTED IN THE PERRY RIVER REGION 1963 ond 1964 

Food item June( Frequency •) 

roots - Gramineae 
- Cyperaceoe 
- unidentified 

leaves - Gromineoe 
- Cypcraccoe 
- C� spp. 
- Botula spp. 
- unidentified 

stems - Gromineae 
- Cyperaceoe 
- Carex spp 
- Er iophorum spp. 
- unidentified 

spikelets - Gramineoe 
- Cyperoceoc 
- Corex spp. 
- Erlophorum spp. 

* Frequency of occurrence. 
** G • gosling 

1 

2 

3 

2 

July{Frequency •) 

2 

I + l G  

3 + 3G 
2 

3 1 5G 

l G  
1 

lG 
l G  

2 

3 + 3G 
3 

1 1 5  


