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Perspective

In the last twenty years or so changes
in land use have led to massive changes in
the distribution of Snow Geese on their
wintering and staging areas. As a result,
controversy has arisen about the scale of
hunting permitted and its impact on the
Snow Goose population. In Canada it has
become particularly urgent to find out to
what extent Indians and Inuit in the north

still depend on hunting geese for food, so as
to be able to balance their needs against the
demands of sport hunting elsewhere in
Canada and in the USA.

Now that biologists can measure
hunting kill with greater accuracy, it is
more than ever necessary to have reliable
measurements of population size against
which to judge the impact of hunting and
other causes of loss. The midwinter aerial
surveys that were used as an index of popu-
lation for many years have become more
difficult to carry out, as well as less com-
plete and reliable, as the wintering range
has enlarged. The two best opportunities
each year to estimate population size are
when the geese are nesting and when, a few
weeks earlier, they are concentrated in a
narrow strip along the coast of southern
Hudson Bay and James Bay.

The work reported here represents
the most comprehensive attempt yet to
furnish a quantitative base-line against
which to measure changes in the population
of Lesser Snow Geese nesting in eastern
Arctic Canada. The establishment of a per-
manent photographic record of nesting
distribution in June 1973 not only permits
an estimate of population size but also helps
greatly in understanding how the geese dis-
tribute themselves within colonies, where
they choose to set up colonies and to site
individual nests, and what food is available
to the geese while nesting and raising their
families. This report forms a substantial
contribution to a major study of the popu-
lation dynamies of Snow Geese being con-
ducted by the Canadian Wildlife Service
and by groups of biologists from univer-
sities.

Abstract

I surveyed the population of Lesser
Snow Geese (Anser caerulescens caerulescens)
nesting in the eastern Canadian Arctic by
means of large-format vertical photography
in June 1973. Subsequent analyses of the
photographs gave a total estimate of
528,700 (£ 43,600) nesting pairs in the

population. Of those, 42% were in the col-



onies of southwest Baffin Island, 15% on
south Southampton Island, 37% on west
Hudson Bay, and 6% at Cape Henrietta
Maria. [ also determined the total nesting
area, nest distribution pattern, and colour
ratio for each colony.

I developed the methods for obtain-
ing and analysing the photographs during
experimental surveys of the nesting col-
onies in 1971 and 1972. Optimum results
were obtained with standard mapping sur-
vey techniques and equipment using Kodak
Aerocolor Negative film and a 12 in. focal
length lens. The films were analysed on a
light table with a binocular microscope.

The photographic survey of 1973 has
provided the first accurate assessment of
this population. Although earlier records
are much less precise it is apparent that the
colour ratio has changed slightly in favour
of the blue phase or has remained nearly
static at all colonies for the past decade:

a majority of blue phase at Cape Henrietta
Maria and on Baffin Island, and a majority
of white phase on west Hudson Bay and
Southampton Island. For the past 30 to 40
years the size of colonies has probably not
changed on Baffin Island, has perhaps in-
creased on Southampton Island, has defin-
itely increased at Cape Henrietta Maria, and
has shown a phenomenal increase on west
Hudson Bay. That area now appears to be
much closer to its carrying capacity than
are the Southampton or Baffin island areas.
Potential climatic deterioration on South-
ampton and Baffin islands and potential
over-grazing of west Hudson Bay are major
future threats to the population.

Résumé

En juin 1973, a I’aide de photogra-
phies verticales prises sur pellicules de
grand format, j’ai étudié la population de
Petites Oies Blanches (Anser Caerulescens
caerulescens) nichant dans ’est de I’ Arcti-
que canadien. Des analyses subséquentes
des photographies ont permis d’estimer a
528,700 (+43,600) le nombre de couples
nicheurs au sein de la population. De ces
derniers, 42% se trouvaient parmi les colo-

nies du sud-ouest de I'ile Baffin, 15% dans
le sud de I'fle Southampton, 37% dans la
partie ouest de la baie d’Hudson et 6% au
cap Henriette-Marie. J’ai aussi déterminé
toute I’aire de nidification, le mode de dis-
tribution des nids et un rapport des cou-
leurs pour chaque colonie.

C’est au cours de dénombrements
expérimentaux des colonies d’oiseaux ni-
cheurs, en 1971 et 1972, que j’ai mis au
point les méthodes d’obtention et d’analyse
des photographies. Les procédés et appa-
reils normaux de cartographie, avec films
Kodalk Aerocolor Negative et lentille de 12
pouces de distance focale, ont donné les
meilleurs résultats. Un microscope bino-
culaire a servi a 'analyse des films, posés
sur une table lumineuse.

Le dénombrement photographique
de 1973 a permis la premiére évaluation
précise de la population. Malgré une plus
grande indétermination des dossiers pré-
cédents, il appert que le rapport des cou-
leurs ait quelque peu changé en faveur de
I'oie bleue ou soit demeuré presque le
méme dans toutes les colonies au cours des
dix derniéres années: I’oie bleue prédomine
au cap Henriette-Marie et sur I'ile Baffin
tandis qu’une majorité d’oies blanches ha-
bite I’ouest de la baie d’Hudson et I'ile
Southampton. Au cours des 30 & 40 der-
nieres années, les colonies n’ont probable-
ment pas changé en importance dans I'ile
Baffin, ont peut-étre augmenté dans I'ile
Southampton, se sont sans aucun doute
accrues au cap Henriette-Marie et ont subi
un accroissement phénoménal dans I’ouest
de la baie d’Hudson. Cette région semble
maintenant beaucoup plus pres de sa capa-
cité de charge que ne le sont les iles Baffin
et Southampton. La détérioration possible
du climat de ces dernieres et ’éventuelle
utilisation a outrance de la végétation dans
la partie occidentale de la baie d’Hudson
constituent les principales menaces futures
a la population.



Pesiome

B mone 1973 1. g 3aumyasies o6cae-
JO0BAHIIAMII TI0]O/IB IV CSI T0TVH0I0 ce-
Bepuoro (Anser Caerulescens), riesisiiie-
rocs B BOCTOUNOIT YaCTH KamaICKoI
ADRTIIRIL; 17T BTOTO 5T IPHMEISLT RPYII-
Ho-(hopMaTHOe BepTHRAJILHOE (hOTOrpa-
drposantie. B coorseTeTBHI ¢ TIOCTOY-
I0ITIIIM QHATII30M (DOTOCHUMEKOB 001112
OLLCHRA TOITY AL ryeell cocTaBuIa
528 700 (+/— 43 600), exeadauuzes
nap, 429, 13 HHX HAXOIIIICD B KOT0-
HIAX I0C0-3amMaIHoIT YacTn Badduuonoi
semn, 15 9%, — Ha 1ore- 0-sa CayrreM-
ToH, 37 % — ma 3amaje I'yasonona 3a-
aupa 11 6% na Keiin lenpuerta Mapus.
Mue yacioeh TarsRe ompe;1e HTh 00UYI0
I 101,16 CHCBI0BANIISA, MeCTOpacIpee-
JICHIIC THCS I IIBETOBOE COOTHOLTCHITC
1 Rask101T KOJTOHII.

§1 paspadora.1 MeTon ¢HeMOK H HX
aua’1I3a BO BPeMs ONBITHHIX 06¢.1e,10Ba-
HIIT THe3IAIIIXCA ROJTOHIII B 1971 1 B
1972 r.r. OnTiMaciblbe Pesy.IbTaTol
OLICIIT TTIOTYYCHBI ITPH TIOMOIITH CTAHIapT-
Hoit kapTorpaduuecroil TeXHHKH I 060-
PY0BAUHA: S HCIO.TH30BAT TIVIEHRY
Kodax Aaporo.aop Heeamue 1 JMH3LI C
12-1101IMOBBIM (JORYCHBIM PACCTOSHHEM.
IT1eHRTL OLICTH O IREPIREHH aHA TH3Y Ha
OCBCIILEHHOM CTOIC ¢ OMHORY.ISPHDINM
MIKPOCKOIIOM.

@otorpaduuccroe o06eae10BaNNE B
1973 r. MO3BOILTIO C16.TATh MCPBYIO TOY-
HYI0 OLleHRY momy. 11, Hecyorps Ha
TO, YT0 00.1C€ paHHIIC JaHHBIC MeHee
TOYHDI, BCC ke 0YCBHIHO UTO 33 TOCJIEf-
Hee JecATIRICTIe 1IBCTOBOE COOTHOIIIeHHTe
cJ1erka M3MCHILI0Ch B CTOPOHY roay 00it
OKPACKH ILIII 5Ke 0GTAI0Ch TIOYTH 0e3
H3MeHeHIHs Bo BeeX koaoHuax. IIpeodia-
Jalonasg yacTh rycell ¢ roay0oit okpac-
Koif Haxom1ach Ha KHeiim Ienpuerra
Mapus i Ha Bad@maosoii sex:1e, a oc-
HOBHAS YACTD Uycell ¢ Genoll 0Kpackoi —
Ha 3amaje I'yn3onoBa 3aimBa 1 0-Ba

Cayrremmron. Kaskercs, 9410 3a mocaes-
Hie 30-40 et pasMep KOJTOHHII ITOYTH He
m3Menmicd Ha baddiopoit seMie 1 yse-
JAMYHIICS He3HAYNTENLHO Ha 0-Be CayT-
TeMIITOH I CYNIECTBeHHO YBeJAHYHICSA Ha
Reiim lenpuerra Mapus; Ha s3anajie
I'yn3onona 3a/11Ba pasMep K0JIOHHI yBe-
JamuIrics (peHoMeHaJabHo. Mo:RHO cKasaTh,
IT0 IMOMYJIAIIHSA 3TOH 061aCTH (0.IbIIIe
NPHGIIRALTCA K CBOEMY OMTHMAJILHOMY
3HAUCHHIO, 4eM 06:1acTH 0-Ba CayTreMI-
tou 1 baddirropoii 3emin. IloTeHIa b
HOe YXYIILICHIE KIMMaTAIeCKIX yCJI0-
it Ha Cayrremmrone n Baddunosoit
3eM.1e H MOTCHIHAIbHOe 0CKY/IeHHe TIH-
TATCJIBHBIX PECYPCOB BalaTHOIl YaCTH
I'ysoH0Ba 3a.11Ba pejicTapiIger B 0y-
JYIICM YIPO3Y POCTY MOy IAIIHH.



Aerial view of the Lesser Snow Goose colony in late
June at East Bay, N.W.T.
Photo by H. C. Hanson.




e Figurel
llltro‘l“ctloll Distribution of the populations of Lesser Snow

Geese showing their main nesting areas and their
migration and wintering areas as shown by direct
band recoveries (from Dzubin, 1974)

Lesser Snow Geese are possibly the Figure 1
most numerous geese in the world. The
larger of their two main populations nests
in the eastern Canadian Arctic (hereafter v
referred to as the eastern Arctic). The num-
bers, distribution, and colour phase ratios 3
of the nesting colonies of that population
are the subject of the following report.

The eastern Arctic population con-
sists of at least two million birds nesting
near Hudson Bay and its northern exten-
sion, Foxe Basin; wintering near the Gulf of
Mexico (Dzubin, Boyd, and Stephen, 1973;
this report). The second main population,
that of the western Canadian Arctic, con-
tains about 600,000 birds nesting on Banks
Island, Wrangel Island, and the deltas of
the Mackenzie River and Anderson River;
wintering in California (Uspenski, 1967;
Lynch and Voelzer, 1974; Barry, pers.
comm.). Between those two, the small
central Canadian Arctic population of about
25,000 birds nests in association with
Ross Geese in the Queen Maud Gulf region;
wintering in Mexico and Texas (Barry,
1960; Ryder, pers. comm.). Ranges of the
three populations are shown in Figure 1.

The eastern Arctic population is
clearly important to the economy of North
America in the form of sport hunting. Sport
hunters in the USA harvested an esti-
mated average of 326,000 birds from this
population each year from 1962 to 1971
(Dzubin et al., 1973). Although the annual
harvest in Canada is much smaller, about
one-third that of the USA (Cooch and
Curtis, pers. comm.), it has special impor-
tance to the native people of the James Bay
area. Geese are still essential as both a food
resource and a component of the culture

of the people (Hanson and Currie, 1957; % .
Aitken, 1975).
By 1970 new developments had ex- SO <i:> s

tended interest in the conservation of
eastern Arctic Lesser Snow Geese beyond
those traditional concerns. In the USA the

o . Recovery Areas  Nesting Areas  Population Miles 0 500 1000
harvest was steadily increasing, and con- - - | | ]
troversy over short-stopping and an alleged * oninknihmadien R ! | ‘

versy ov PPLng o A Central Canadian Arctic Kilometers 0 800 1600
redistribution of the harvest had arisen : ;
. Western Canadian Arctic

between the southern and northern states




of the Central and Mississippi flyways
(Dzubin et al., 1973). In Canada the migra-
tion staging areas on James Bay faced in-
creasing pressure from sport hunting and
the threat of environmental damage from
hydro-electric developments (Glooschenko,
1972). In the Arctic the acceleration of
activities related to exploitation of petro-
leum and mineral resources threatened to
harm the nesting geese and their habitat
(McLaren, 1971). An accurate base-line
assessment of the population had to be
obtained if future changes were to be meas-
urable and if critical habitats were to be
identified and protected.

Past surveys of the geese on the
wintering grounds (Lynch, 1973 and earlier;
Lynch and Voelzer, 1974), the staging areas
of James and Hudson bays (Hanson, Lums-
den, Lynch, and Norton, 1972), and the
nesting grounds (Cooch, 1955; Kerbes,
1967, 1969) monitored changes in numbers,
productivity, and colour ratios, but they
failed to provide data with reliable confi-
dence limits. Apparently the population
was too large and its distribution too com-
plex for traditional counting techniques to
work anywhere. (Recent improved counts
of migrant Snow Geese on Hudson and
James bays by Curtis and Lumsden will be
noted later in this report.)

The Canadian Wildlife Service
mounted an attack at a new technical level
and a substantially higher financial level in
1971. As Heyland (1972) had already done
in 1970 with samples of nesting Greater
Snow Geese, I adapted and applied the pro-
fessional skills and equipment of large-
format vertical photography (a technology
at least 30 vears old) to obtain a photo-
graphic inventory of the eastern Arctic
colonies of Lesser Snow Geese. All the
colonies were successfully photographed in
June 1973. The results’of analysing those
photographs are central to the following
presentation. They give the location, total
nesting pairs, total nesting area, nest dis-
tribution pattern, and colour ratio of nest-
ing birds for each of the colonies. The bio-
logical significance of the June 1973 in-

10

ventory in relation to past records and
future possibilities and the application of
aerial photography (in Appendix 1) are
discussed at length.

The photographs of the colonies
contain much more than the basic results
presented here. Further analysis can pro-
vide a wealth of new information on the
distribution and behaviour of the geese, on
the details of nesting habitat, and on the
relationships between the two both within
and among colonies.






