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'e}The objectlve of the expedltlon was to explore certaln o

-,:areas of the eastern Arctlc archlpelago and northwest
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‘L fg;;Greenland.ln order to locate and map the dlstrlbutlon ,L

"gof breedlng and non»breedlng Greater Snow Geese (Anser o

_}Caerulescens atlantlca)
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Introduction

,The distribution of Greater Snow Geese on their breeding

Tgrounds 1n the eastern Canadlan Arctlc 1is 1ncomp1etely

—Hknown; Prlor to the summer of 1968 no unlfled effort i

,had been'made to locate thesergeese throughout the“m
Jpotentlal breedlng rangeo‘ Durlng late June and eariy
-July, 1968 an expedltlon conducted by the senlor authorh?i
surveyed some 2000 11near miles of habltat and charted i
the locatlons of approx1mate1y 4000 geese. “Some of the

routes flown in 1968 were reflown in 1969 in order to f

conflrm that b1rds seen in 1968 were 1nd1genous to the o ks

»vareas 1n whlch they had ‘been observed and were not merelv

g tran31ents. In addltlon new areas were explored

thethodsi;‘t

'“iObservatlons}were‘made from a de Havrlland DHC 2 Beaver{;ﬁ
’.alrcraft and a de Hav111and DHC—6 Tw1n Otter alrcraft.,iit{;.
Altltudes from whlch observatlons nere made varled from
200 feet to 1000 or more feet and were dlctated by the
terrain and weather conditions. Observatlons were
recorded on tape and later transcribed on to suitable

maps.




yv¢ihwere more than helpful 1n thelr suggestlons and ald.;‘

The‘routes flown were only roughly pre-determined.
'Once;the aircraft had;reached the general area to be
explored thetlines folloﬁnd were“determined by the>
n‘apparent sultablllty of the habltat for snow geese. ;
'vThe pllot of the Tw1n Otter was able to a381st in thef“‘>:(

i selectlon ‘of p0331b1e areas for 1nvest1gatlon. In:}k;.

:nelther 1968 or . 1969 was an attempt made to sample the

.1popu1atlon but rather we. attempted to count every bird.
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Wlthout Mr. de Bllcquy s 1nt1mate knowiedge of the areas-‘ ];:

."we were explorlng we would have mlssed a great many geese.~ih

HlS -1"I thlnk maybe we should take a 1ook over here...

always seemed to produce positive results.



Itinerery and routes flown

Reconnalssance No. I - July 20. o o

) Resolute to Stefansson Island to Elvira R
~Island to Stefansson Island to Resolute s
(Flg. 1)  Miles flown: S

S T (1) On survey - 184 AR

- (2) Dead head - 392 ,vj_’

'ﬂ[Reconnalssance No.,II - July 21.< ' '

R L ~Resolute to southern Bathurst Island to,
“Little Cornwallis Island to Cornwallis
Island to Resolute (Fig. 2). Miles flown ~

“ - (1) On survey - 127 | y o
~ (2) Dead head - 111 o S

}_Reconnalssance No. III - July 22.
' S ~ (Resolute to Pond Inlet as regular passengers )
-+ Reconmmaissance from Pond Inlet to Bylot .
-, Island to Low Point (Baffin Island) to Tay
© .- ... Sound to Paquet Bay to Pond Inlet. Miles
. ¢ flown: (1) On survey - 288 T
e (2) Dead head - 36

“ffg(Pond Inlet to Arctlc Bay as regular passengers ) R
,_j*Reconnalssance from Arctic Bay to befet . \f,{;"’
" Inlet; and in that general area, to the - = .
ﬁﬁy}Steensby Peninsula to Arctic Bay. Remalned >
. overnight in Arctic Bay (Fig. 3). Miles .~
7 flown: . (1) On'survey - 55 S
Ll (2) Dead head - 193

Reconnalssance No. IV - July 26
" Resolute to Croker Bay to Phllpots Island
- to Anstead Point to Grise Fiord to Goose
Fiord to Simmons Periinsula to Hoved Island
to Vendom Fiord to West Fiord to Eureka to
Cape Lockwood to Essayoo Bay to Obloyah Bay
to Tanquary Fiord (Fig. 4). Miles flown:
: (1) On survey - 648
(2) Dead head - 427



. fﬁ Reconnalssance No. VI - July 29..a

'¥,~ReCOnnaissance‘No.

Reconnalssance No. V - July 27.
Tanquary Fiord to Lake Hazen to Alert to
Newman Bay (Greenland) to Cape Godfred
Hansen (Greenland) to Simmons Bay (Ellesmere
Island) to Dodge River to Tanquary Fiord to
' Essayoo Bay to Schei Peninsula to Eureka.
Miles flown‘ (1) On survey - 565 j
"w;ﬁ}g; : (2) Dead head - 270 -

Eureka to Canon Fiord to Bache Penlnsula to
‘Inglefield Land (Greenland) to McCormick '
~ Bay (Greenland) to Pond Imlet to Phillips
. Creek to the Gifford River to Bell Bay to
Bernler Bay to Resolute. Miles flown:
; (1) On survey - 689
(2) Dead head - 800

h Totainiles flown on all surveys:
: (1) On survey - 2556
a(Z)ADead head ~"22293

'JIn addltlon to the observatlons made by the survey
party certaln 1ndLV1duals contrlbuted observatlons whlch o
’they made durlng the season. These came from parts of

'vBaffln Bathurst Devon and Axel Helberg Islands. ;.

’Reports suggested that Stefansson Island was Well

vegetated and more 1ush than similar islands in that

part of the archlpelago. It was also suggested that

the 1sland mlght support large numbers of breedlng birds



1nc1ud1ng snow geese. The reconnaissance of Stefansson

é Island showed that the habltat was far from 1ush except |
- on the southern tlp, but resembled the habltat of Corn-d
l’wallls Island 1 e. generally dev01d of vegetatlon and 1 e'
7hmadehun of shallow sterlle looklng ponds and shale-llke-;{

Esedlmentary rock. No Snow Geese were observed at any

’.p01nt along the route., Some otner blrds were seen on
Stefansson Island and other 1slands en route (see |

Appendlx A and B)
-Parts‘of Elvira, Lowther, Prince of Wales, Russell and
';Griffith'Islands'were seen during the same trip.' No ‘j

geese were seen in any of these areas.

¢Reconnalssance No. II - July 21

,j:;_s D. MacDonald (pers._comm.) had collected breedlng SRR

"71 spec1mens of Greater Snow Geese from the Good51r Inlet :;‘,‘

iarea of southern Bathurst Island;h It was therefore :
lcon51dered necessary tollnspect other parts of this 1sland.
Two prohlens‘mitigated against going into more northerly -
areas of the island; (1) funds were not available to |
explore areas which Tener (1960) had already shown to be

very sparsely populated with Snow Geese and, (2) a team




of scientists.in the Goodsir Inlet area were studying -

~f“ certaln aspects of Musk-ox blology and had asked pllots

;i, to av01d thelr study area. we respected thlS request

“'ﬂkand conflned our reconnaissance to the southern coast

.““Q;'thtle Cornwallls Island was found to be poorly vegetated
d”ﬁrfgdand of the same llght brown sedlmentary shales as Corn-:;;fi

:!,th;wallls Island-

Ehﬁfdra few other blrds ‘were seen (Appendlx B).

xfof the 1s1and° ;;?:i

g -‘mé”;;e;‘jbem;;gA‘mgon Inlet and Cape Cockburn -
‘appearediro'hedsuitahleSnow'Goose habitat. <It wasrofk

‘»tlow‘relief, terraced ehd well supplied with small

| 'shaiiow'bot holes. In the area of Cape Cockburn 1tse1f

's;’ethe land ‘was dry and poorly watered.‘

V;No Snow Geese were seen durlng thls reconnalssance though

'Akeconnaissence»No. III - Baffin Island

Much of this route was flown in 1968. The areas were
re-examined in 1969 in order to determine that birds
seen the previous year, all of them moulters, were part

of resident populations.



R Bylot Island has been cons1dered as a special case and

,1s dlscussed in a separate report.

4?~Areaﬁé~].,ﬁ

22 July 1969
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Reconnaissance No.

Iv -'Devon and Ellesmere Islands _

‘lMuch of Ellesmere

Aswas also explqred

Area

Island covered durlng thlS fllght

in 1968.
26 July 1969 July 1968
' Pairs Palrs |

beevoh Island

Crocker Bay to
Lemieux Pt. e
-‘Philpots Island

-~Ellesmere Island -

"ﬂ Anstead P01nt

with f:.'Meultiﬁg | with

. goslings birds gosllngs,v” birds
3 570
40 230
43 800
1 0

(Fram Fiord) ﬁéé

i fﬂBaad Fiord to'?ﬂff”*
x'Sydkap Flord

5",S1mmons Penlnsulafej‘

i'lv'Baumann Flord »i

:Vendom Flord 4

Vendom Fiord

to valley south
of Stratchcona
Flord

Bay Fiord

Bay Fiord to
West Fioxrd

170

100 10
18 90
3 150
0 85
2 150

“Moultlng b



1‘»Elmerson Penln—

| 3j2:AE11esmere Island contlnued

éf: ‘Lake Hazen s”ikl--,

Area 26 July 1969 .. July 1968

Pairs o Pairs IR
- with Moulting - with Moulting
goslings ~ birds goslings birds

West Fiord to
Eureka (Foshelm

:;t.Cape Lockwood » ;2;::3': i' -i.35f;;jfl?e R

Oobloyah.Bay . l 3 N vSQ

Reconnalssance No. V - Ellesmere and Axel Helberg Islands

- l Area - »:__;l 27 July 1969 ”[fmi July 1968 -
| s _ | Palrs | _ o ' ; Pairs ’ e A
“:'w1th ; Moultingrleaﬁ with. -~ Moulting ... .~
gosllngs',_ birds . goslings . birds =~ .

- R R ,7352&;&;5

vlfTanquary Flord
 Greely Fiord

Essajeo Bay 10 ) 90

. West of Atwood

Point : ' 1 A 6

Eureka to Canon A :
Fiord . 1 120

Axel Heiberg Island

Schei Peninsula  © - - 480 -



“,Réconnaissance No. VI - Greenlaﬁd, Baffin Island

Area 29 July 1969  July 1968
Palrs i ° . Pairs . .

ot with ° Moulting .  ° with =~ Moulting

.- goslings - birds - ~goslings birds

‘-”Grééhiénd-  j”

. Inglefield . =

- Land '*ﬁ ~1‘.1‘ ;. . 0

. LittleIsland 1 0

.. McCormick Bay 25 . 320

f&ffBaffln Island ;?1

"ﬁzﬁfﬂInlet v.« f2t uf1 E ' 67df '
L }:'Phllllps Creek ‘i 12 , _‘13O i}“T ~  1 k‘

” ”:3:Inukt°rf1k Lake  ??H ?ff: ‘H : f*@?ﬂif ?A’>’
" area - an*;114 e EREE

j< f G1fford Rlver
o Valley

27 . 320'”

’ffSouth of Pondfu“li'"tﬁk

P L S o
. R oL

L  Fa11 Rrver’ jf? :T’ S L qu

. Bell Bay to
Berlinguet ' . '
Inlet o 11 - 130

Berlinguet Inlet :
to Bernier Bay 110 3640



'3l*0ne ’w1th three famllles of _Swans on a small lake near

Records of blue phese snow geese in 1969 B .
‘h:Bylot Island ‘July 22'< two 1n a fllghtless flock of h
1180 near Polygon Delta. l;‘ _f"ii‘ L
F:AjjBaffln Island July 29;h atlleest ohe,‘fn a flock of‘hc

.:;5‘35 Snows on a small lake WNW of Inuktorflk Lake.,vi i

S"’ ‘S'

s the 1n1et on the north shore of Bernier Bay (71 lSN ﬁﬂf"

7 45w)

""yfchronologlcal sequence 1s far from convenlent for the'i'

Ao purpose of asse331ng how much 1s nOW'known of the quan4if5;”f =

";One~or_two in a'flightless gfoup}on a river, a little

'fi'further‘westfffwfjf;v'

: ‘Rev1ew of results R

V VThe foreg01ng presentatlon of the 1969 observatlons lnkf:;f'

’hijtltatlve dlstrlbutlon of snow geese 1n the far north

"Table I reassembles the data 1n a brlefer form.?'_:Ts.fiiff‘



Eox N‘W Greenland - htlff 27e[fi7f*<320gi§ftv,370,?7?”?”' B

- Table I. Summary of unadjustedlrecords of snow geese
seen July 22-29, 1969.
o ‘Pairs f- . - Total

- with  Moulting adults Z'ti;*g?_'“
goslings birds - seen ¥

'h;t.Ellesmere I f“i l'f' 9% f}hlf2;024hf;;p2§210 _gffiztitis>?‘

" Axel Heiberg I. 0, 480 480 2.8

‘DevonI. 43 800 - 890 5.1

_ BylotI. 1,032 2,50 4,620  26.5 -

”’ehﬁf*,Figures in‘this column rounded to nearest tem.

Baffin I. 211 8,427 8,850  50.8

. Total . 1,407  M&n 17,420 100.0

S R . e
“.[_The maln obJectlons to Table I are that 1t does not 1nclude{'¥;

'T;ifenough geese and does not suggest how complete and prec15e i

'i'i'the observatlons may have been.a we know‘ from a set of

‘aerlal photographs of snow geese takenvon the St.,li"
Lawrence River on.May 1, 1969, that there were sllghtly_
over 70,000 geese preseht. -So far as is known, neatly all
‘of them should‘have been atlantica and it wouldibe rather

unexpected if they had suf%ered heavy losses between May 1




‘”9;_two major sources of error° the search may have been ‘fz

»']ﬁ;on records of geese obtalned from geologlcal survey crew

and July 20. ‘Thus if we allow a 5% reduction for

-death, strays and Wlthdrawals of caerulescens, a complete

Wicensus should have recorded about 66 500 atlantlca,"f

{’rather-than_lees than 20 OOO, There are potentlally ‘

r~much less complete than 1s necessary, and the number of -

- geese seen may have been under estlmated. As the
separate report on the Bylot Island surveys makes clear
" in that 1mportant concentratlon aread:errors of both | ‘,[”;‘5“;a5

klnds occurred._,

‘;Some supplementary 1nformatlon on those areas was recelved
'*fyafter the survey had been completed.’ R.M. de Bllcquy :f
.reported 12 fam111es and 85 moulters near Cape Sparbo

‘lffDevon Island on July 31. Grey'Alexander prov1ded notes

1ﬁyf1y1ng in hellcopters over Axel Helberg Island" these“ Tl
 add at least fo moulters and jE . famllles torourlb'lrhb
records. Flnally, from Bathurst Island

and - l report at least SNOoW geesev;

«( : moulters and familiesj from the Goodsir Inlet-

Bracebridge lnlet area.



Comparlsons of photographlc records of moultlng flocks i
on Bylot Island w1th visual estlmates suggest that the

. observers were usually serlously under—estlmatlng the

number in dense flocks. The mean s1ze of the flocks"s:f'

’forecorded in photographs was 93 0 b1rds whlle the mean ';_

;atfobserVed flock 31ze was only 40 4 blrds. It 1s p0331b1e'ff:}€

- that the observer s capabllltles 1mproved after July 22 _;f7t

(although a few checks of estlmates by H. Boyd agalnst

“'flocks shown on obllque photographs from Baffin Island

: suggest that he at 1east aid not 1mprove) but it may -

'ﬁ"be argued that the recorded numbor of moulters should benv

L?h~mu1t1p11ed by a factor of 93 0140 4 = 2 30 to glve a

";}Q*for under—estlmate is therefore perhaps necessary.: As'f

better estlmate of the geese seen. There was a reason-
'f:"ably close resemblance between photographlc and VLSual Y

;whvrecords of palrs w1th gosllngs for whlch no adJustment'

-

thable II shows the addltlons and suggested correctlonstm“
1ncrease the 11kely total of geese seen to 36,200. Thlsvt;hvlrydf
' flgure is brought up to 66 500 by the entries in column

five of Table II ("hypothetlcal omissions', which

includes allowances for geese in invisible fringe areas



and in parts of Baffin Island we could not reaéhj .as
- well as for inadequate‘ searches in areas that were

visited. .



Table II. Provisional allocatioﬁ of an adult population of:66500~9péater Snow Geese to various

——r

parts of the range in late July 1969, -
-~
.75 adjusted counts _4»f additional’récords' hypothetical hypothetical
_ parents moulters - +parents  moulters, omissions total ,
(pairs x 2)(reported x 2.30) ‘ (to near- %
B - est 00)
Greenland | 50 740 210 1000 1.5
Ellesmere I. 190 4660 950 5800 8.7
Axel Hetberg I. - 0 1100 £ | 2000 3.0
Devon I. 90 180 26 -85 160 2200 3.3
Bathurst I. ‘ | |
other Q. Elizabeth Is. | | 1000 1.5
Bylot I. 2060 5890 ‘ 12800 20700 31.1
Baffin I. 420 19380 13500 33300 50.1 |
vbther south of
N.W. Passage 500 500 0.8
| 66500  100.0 -

2810 - 33410

'
‘

|



Bylot Island July 22: a groﬁp of 5 with about 70

'1f11ght1ess snow geese on a lake close to the shore of
e Navy Board Inlet, south of Polygon Delta.

~i;;Devon Island JUIY 26'” flfteen leIng west along the o

| i.?fcoast between Croker Bay and Dundas Harbour. ngiftilﬁ;*

‘:%llPhIIPOtS Island July‘26'l at least four groups 1n thewts'

v

'-northwestern part of the 1sland. 81x on a pond w1th

~ The two largest groups were Well 1nland perhaps 3 mlles |
’~_or nore from the coast°j3v »

lellesmere Island’l Slmmons Penlnsula, July 26 (76055N 88 45'W)

: 'shore southeast of Nordstrand P01nt' 6 w1th young on av

"hilarge 1ake closer to the P01nt° and three palrs w1th

' about 100 flylng along eastern shore ‘near head of Flord._ts

B 15 snow. geese, 60 70 able to fly, on a pond w1th 30-40 ...,igi? 2

snow geese 30 fllghtless on a 1arger lake, and 2 flylng. e

50 60 fllghtless 'on a lake at least 8 mlles from the Ql;t

‘lcwfilon a lake east of the P01nt.; Vendom Flord July 26 :

" Greely F1ord July 26: 51x about 12 mlles east of Cape'

Lockwood.'

Axel Heiberg'Island July 27: 40 west of Skraeling Point,

t..

R

near base of Stem leading to Schei Peninsula (about

80°05'N 87 55'w) : - | ~



3 ~Canada goose Branta canadens1s

'fl_iThe only Canada geese seen durlng the surveys were a-f‘”

Greenland: Only one uncertain record, of a small gronp_"
on a pond near the south shore of McCormick Bay (about

77°60'N 69040'W) July 29. The absence of brant further

' north 1n Greenland was a dlsapp01nt1ng, and surpr1s1ng, p

':feature of the trlp.,

f.ﬁrant‘are”often not'easy toisee; Perhaps wemcould hane-_'}‘t‘
found more by alterlng our pattern of search to concen-'
trate on lowland areas near_the shore, but it seems un-
1ike1y that a_routinevaeriai survey would he a usefui

way of assessingdfluctuations in brant’breeding popuiations
h‘and annual produotion.< Apart from the birds on Stefansson
.vIsland none were seen clearly enough to give an”opportunlty S

d;.to verlfy what race they mlght be assigned to.”

group of six near the south end of Stefansson Island onia
July 20. They appeared to belong to one of the medlum-

sized stocks, not to hutchinsii or minima.

Appendix B. Other species of birds noted during the

Snow goose survey.



A random collection of notes, listed by islands. Only
large and,obvious birds arevseen from aircraft and our
time.on the ground at airfields yielded«little.rlA,few

. 1s1ands on which no blrds were seen are noted because L o

' they looked worth further study.“

'hStefansson Island (73017N 106045W) twenty glaucouslif

gulls Larus hyperboreus and a group of about twenty,'

| smaller, darker Larus sp., presumably thayerl rather

s

than argentatu3° two small flocks of old squaws Clangula .

hzemalls° one sanderllng Crocethla alba and about twenty

v_peeps Eroéla sp. Ptarmigan Lagopus sp., probably mutus.

th1v1ra Island (73 19N, 107. OOW) resembles adJacent

Stefansson I.: no blrds seen._,'

Russell Island (73 55N 98. 25w) JulY 20 A glauc"us L \

}i,gull west of Krabbe P01nt. Only a barren stretch of o

v'coast at southwest examlned.ﬁijﬂ

1.Grlfflth ISland (74 35N 95 3OW) JU1Y 20 (mostly shrouded :

in fog) At 1east 8 fulmars Fulmarls g1a01a11s and some

large gulls flying along the shore near the west end. The
nearest fulmar colony noted by Godfrey (1966) is on Prince

Leopold Is. with another probably on northern Somerset I.



. Lowther Island (74.35N 97.38W) July 20. Only south

<end seen - apparently no cliffs sultable for seablrds.

‘One fulmar on water.-‘

{fHamllton Island (74 06N 99. oaw) July 20 no blrds seen:

”a7low flat much surface water.;"”'“"

IfiBaker Island (75 OON 97 45W) 1n McDougall Sound

erJuly 21° no blrds seen, low w1th unfrozen lakes.“‘_\

Bathurst Island July 21 search restrlcted to south of

75.3ON. On southwest cover looked relatlvely hospltable, -
’"w1th a series of ponds in parallel lines follow1ng the

o coast and a pothole area further inland.

'-gA.lake w1th an island east of Alllson Inlet (probably |

ffthat marked on map at 75 OZN 99 IOW) had colonles of - |

iy B

i{lterns and small gulls and some shoreblrds. There were two =
;igglaucous gulls and a tern colony on a grassy lsland 1n a S
rf‘lake NNW of Cape Evans. we saw four separate snowy owls:*kh

','Nyctea scandlaca on Bathurst and another on thtle Corn- .

vwallls Island. There were two groups of Klng Elders

Somateria spectabllls, totalllng about 20 near the inner

end of Alllson Inlet. Ten murres, presumably Uria lomvia'
were seen flying over the sea just north of Truro Island

(75.17N, 97.12W). Godfrey (1966) records a probable breeding



P

fj;LTerns Sterna paradlsaea 11ke those nestlng near Resolute

“;:rDevon Island July 26 Several'fulmars along the coast
E_Qibetween Cape Bullen and Cape Home‘ and more near'Dundas

‘:~fjHarbour. In cr0331ng Croker Bay near 1ts mouth we saw,>

ffably these and those(the 1nland S1tes were all Arctlc_

band any others w1th1n a thousand mlles.

sﬁCornwallls Island° July 30. Resolute Vlllage' several

- é\te in northwest Somerset Island and breeding at Prlnce

I'Leopold Island about 150 mlles from Truro Island.

f;Several terns were also seen over the sea there. Presum- |

.-!,: ;

-dark phase b1rds.

'fulmars scavenglng along the shore apparently all very

if.was a number of fulmar:(teéns rather three hundreds)

;.leth gulls off the northwest of the ISland.Jp‘ Rt

4"17 Elders 5 m0111351ma subsP.:on the water and a group

h‘Beechey Island (74 43N 91 55W) July 26. We d1d not

f}see the south s1de where there are good cllffs.r Therep'f“"'A'

ETR L R,

of about 70 males st111 in falrly full summer plumage and

: able to fly. There were 25 dark Eiders near Dundas Harbour.

Near the outfall of the easternmost glacier coming from

the Cunningham Mountains there were about 200 king eiders



o ,the promontory (72 451\1 80 17w> north o:E Alfred P01nt

Vo':A.snowy owl near the elbow of Tay Sound (72 OON 79 15W)

and further east towards Cape'Sherard a flock of 35 in
fllght, 1nc1ud1ng at least one full plumaged Northern

male, Further east agaln there were 25 male Northern

Eiders., In Bethune Inlet we saw 3—400 grey plumaged '

o_elders and 120 full-plumaged male Northerns,’j""'

_,Ellesmere Island South July 26. Fiue’hing eiders;f i

southeast of Grlse Flord° Tivo fulmars near Cape Stoner.
Twenty elders east of Nordstrand P01nt. _Three snowy-

owls along the shores of Vendome Flord. Jaegers at

'Eureka 26 and 28 -29 July were mostly Stercorarrus

longlcaudus W1th two S. paras1t1cus.‘ o

Axel Helberg Island,_July 27. A small group of elders.

f1y1ng near the south of the Schel Penlnsula wrth others h

ffon the water (a dlstant and vague record)

.

g-North Baffln Island. July 22.‘ A.raven Corvus corax‘near‘

. another near Morin Point. Slngle loons were noted on.
several lakes south of the Jungersen River (71. 20N 84.20W).

According to Godfrey only the redthroated loon Gavia

i

stellata breeds onﬁBaffln Island, although G. immer and



arctica have been seen on Bylot Island (Van Tyne and

.Drﬁry', 1959)

'A.nnmber of old squaws were seen in Navy Board Inlet,

-jsouth of Low P01nt mostly near the coast of Bylot Island.

5 The1r presence was conflrmed 1n the photographs taken 1  ? o

- on July 24.

".Bylot Island July 22. Th8ke sandhill cranes Grus

canadensis (two and a single) were seen on the west side,

Y

lvnear Polygoh.Delta.



The number‘of snow geese-on Bylot Island in July 1969
| J.D. Heyland and H. Boyd |
Abstract = | o
 An attempt to count the SNOW . geese in the southwest of
:h:Bylot Island on July 22 1969 revealed maJor shortcomlngs\?j’
in the dlrect census t:echm.que'}j the completeness of ‘the dra‘
) search was uncertain and the observers serlously under~A:7:
_ estlmated the number of geese in flocks. A.partlal |
l photographlc survey on July 24 showed that there were at
_least 840 palrsof snow geese accompanled by gosllngs and
I"4 800 other moultlng adults.' Methods of ‘adjusting the
AV1sual estlmates and of extrapolatlng from the photographlci:

'"Vand v1sual records to obtaln estlmates of the number of dﬂﬁ:
S S ,\ »,:;:
=Jngeese on the entlre 1nhab1ted area of up to 500 sq’ mlles B

1}'are dlscussed ; They suggest that there nay have been 5
iabout 1450 successful palrs (range 900 - 6900) w1th 4500 | ?
gosllngs Y ’f{jf"" and 17700 (3200 - 40900) other Re
moultlng adults'present. Proposalskfor 1mprov1ng the
surveying technique for use on Bylot and Baffin Island

in July 1970 emphasize the use of vertical photography

and of multi-stage sampling with probabilities proportional



' '_survey technlques in moving towards efficient methods of

to population density. Most of the technical problems

involved requlre further study.

- Introduction

- An aerlal recennalssance of iarge parts of theyeastern
\Canadlan Arctlc 1s1ands and of northawest Greenland was ”
undertaken in July 1969 Wlth the general obJectrves of°
.l) explorlng and deflnlng the summer range of the |
greater snow goose; 2) locating the principal con-
eentrations; 3)v,assessing the production of'young birds

and regional'variations in production- and 4) 1mDrov1ng

predlctlng annual breedlng success and the sxze of the

';vfall fllght number of the entlre populatlon of the race.‘

B I o
Yok ’ .

v Southwest Bylot Island was a focal poxnt because 1t wasiiﬁ -

"n known to hold 1arge numbers of _snow geese and has been

| 1oose1y regarded as the pr1nc1pa1 home of A.c atlantlca.

The flrst v131t of the survey'to southwest Bylot Island
was made on July 22, 1969 in a ‘de Havilland Tw1n Otter
aircraft. A low-level fllght at 500-1000 f£t. above
1ucal ground ieVel, lasting from 1210 to 13507hrs. was

: | ’ : *
made along a route roughly indicated in Figure 1. The

o - s "
_ rb}w 1~ Y .!’g»UW @‘u}a. tt(



distance oorered was about 140-150 miles and geese were
1ooked'for.on both sides of the aircraft to an effective
dlstance of about 1/4 mile on each side, so thathsome R

. 65- 75 sq. mlles were 1nspected from a total area of T‘
A‘.500 540 sq. mlles between the shore and the 1n1and edgehnbi
of the 1nhab1ted reglon deflned by the edge of the”i'
hcentral_snowfleld and glac1ers or, in some parts by
steep.uaterless hills- The flight path was not planned
:in akformal sense. The first leg, going roughly'north~
west from near the Aktineq Glac1er was aimed along the
‘1nner 11m1ts of the terrain that 1ooked green enough |
.’and w1th enough lakes to harbour geese. It ylelded
bmore geese far 1nland than had been antrc1pated those

‘remote from the shore belng mostly groups of moulters

;;wlth few famllles.i Approachlng the shore at the northav,fkq

fhwestrthere were more geese and more famlllestb The B
second leg, headlng southeast was planned to run roughly E
parallel to the shore while most of the third and final
leg followed the shore closely. It was expected that

_most of’the families would be found near the shore and

that was indeed the case.



The~partileft the island believing.that they had seen

most of the geese, -despite the fact that only a fraction

. of the hlnterland had been closely 1nspected because

' much of the 1nter10r had appeared unsultable whlle the

"~~'belt near the shore had been falrly thoroughly examlned

- dowever ‘as dlscussed below there proved to be substantlal B

inconsistencies between the records of 1nd1v1dual observers.:f

’In an effort to clarify what had gone wrong, Heyland

'-returned to the island on July 24 in a Piper Apacha _

alrcraft plloted by J Cesnlck that was equlpped with

a vertloally mounted aerlal camera. He set outgto obtain

o photographs of individual flocks or areas eontaining ah

number of flocks, WLthout attemptlng to retrace the route ::dt

of the survey on 22nd or to make a comnlete survey of the f

area.j Subsequent examlnatlon of the prlnts demonstrated

'rf;;that the range and mean of the flock 31zes recorded on f?ﬁd”;?

- the photographs were far hlgher than those estlmated by b

the observers.b There seems no Justlflcatlon for explalnlng
awaykthe discrepancy by assertlng that the geese were
aggregated invvery different ways on the 22nd and 24th.

It is muchkmore likely that thevdifferences were due to.

faulty estimation of the numbers, particularly in dense



flocks of moulters, seen on 22nd. The purposes of this
paper.are: l) to extract the best obtainable estimate
of the snow goose populatlon on southwest Bylot Island
from the 1ncomplete and 1ncons1stent records obtalned

-

.on 22 and 24 July l969~ and 2) to use the experlence A !

, galned in 1969 to 1mprove the de31gn of surveys to be_ff
made in 1970 and 1ater years on Bylot Island, Baffln -

Island and perhaps in other parts of the range.

Collecting and recording:of:deta

,The visual gathering of data on the'humberkof geese occurs
'rihhfiﬁe‘steps:h seeking, finding; elassifying,’counting
and recording. All of these steps are liable to error.
‘Our.eohcern is to estlmate the magnltude of the errorshjh¥
in the July 1969 survey and to dev1se procedures to o
minlmlze‘errors in future-surveys. By seeklng 1s meent ;~i-;'”

dec1d1ng where to look.» In 1969 thlS was not a rlgorous :fﬁ

Process. It 1nvolved us1ng all avallable 1nformatlon“'?ﬁdv'fw B
on where geese had been seen before and on wheremelse :

they might occur, as 1nferred from maps and aerial

photographs,'and also making rapld superf1c1al decisions

on the suitability of the habitat being inspected. So

far as Bylot Island is concerned, we know that in 1969



we did not yisit all thevareas on the island where geese
mightbocchr but our search of the southwest, which prior
knowledge‘suggested would hold most of the geese onrthes
"ﬁislahd%;was thought‘to.be reasonahly thorough.v'Decieiohe R
-{foh.Sﬁitability wete hased on Heyiandfs work“on.the gtohhd yf-‘lf

:hln that area in both 1968 and 1969. Moreover we eXtendedyy”a'

the area of search apprec1ably beyond the places known "
to haveubeen occupled in the past, partlcularly'by going
further inland,: Our search was not curtailed by weather, v>-bhaﬂ

shortage of fuel or other common limiting factors. -

Findihévinvolvee fiying at an appropriate height, low
- enoogh‘to ehahle thehgeese (or at 1eastkthe adults) tbby”‘fl’*P
hb° clearly seen but hlgh enough not to cause the blrds\i
tto panlc or to make it too dlfflcult for the observersi:
'.Lto keep track of where they are and what they have already h

ﬁliseen.ﬁ Because much of the area 1s rolllng, the effectlve ;i

searchlng helght must have varled a good deal but thlS i-’.
probably did not cause us to overlook many adults, though

it may have added to our difficulties in estimating numbers.

Classifying is a particularly important process by reason

of its statistical consequences. It involves large numbers



of decisions by each observer: each goose or group of

| geese has to be associated with.the presence of gosltngs»
(showing the adults to be parents) or their absence -

(when the adults are classed as moulters or non~breeders)
‘and each has to be a53001ated or dlSSOClated from those ;L,#i

seen prev1ously and subsequently (1s thlS one group or if

several7) Vb establlshed no prlor rules to gulde us on‘_;ft
this and qu1te probably were not con51stent in what we

-did in tbe'ooufse of tbe search. The same lack of rlgour
.applled w1th even greater 1mportance to our dec131ons |
about how far out from the alrcraft to look for geese:

and whether we had seen a partlcular group before on an ?T;t
earller 1eg of thls fllght. It is argued below that Lhe‘?;do

. dlscrepancy between ‘the estlmates of moulters made by Qixg

Heyland and by Boyd must have been due much more to the

b_ use of a w1der search strlp by Boyd than to the undoubted
dlffetences 1nbthe1r estlmates of numbers W1th1n‘each ¢_54H¢€
flock.‘ The usevof_mechanlcal weans of determlntng transect
width'(e.g.‘mafkers on the'struts) might have been helpful.
On the other hand a prior choice of width must have been
.quite afbitrarydand might well have.been inappropriate

and inefficient (we still do not know what distance would

be best at what height).



'f'observatlons to photographs or of counts by dlfferent

Countiogvis an activity we can petform quite well on the
~ fingers so that our estimates of pairs are (comparatively)
consieteht, but the task was obviousiy beyond our powers
'iih the case of dense groups of moulters. However;‘thiéfi
Nﬁdoee‘not mean thet visoal'obéetvetions are‘useieeétfot o
determinlng numbers; because it is possible to allow fot
. 1nd;vidual biases. It is hlghly desirable to retain
soﬁe’belief in the utility of direct observations,
beoause of the 1ikelihood that ﬁany situations will
arise in Whioh photographic recording cannot be used; of
fails. - |

Recordlng recelved llttle attentlon in 1969 w1th the‘e

L

result that 1t proved 1mp0331b1e to do much matchlng of

poople in the same sector. More attentlon should be T

R L h;)\d\\\d : '.:‘:J:JV;.
glven 1n future to u51ng slandaydrzed'watches for B

checklng elapsed tlmes, to recordlng alrspeeds and o
helghts, to a simple standard notation for groupingéﬂof
geese and, iflpossible, to a prior classification of
water types and vegetation zoﬁes, so that more rapid
progress can be made in describing where geese are seen

an :
in eur objective way.



The sequence of steps in a photographic survey differs

: from that in direct observations, seeking and finding
being‘followed by the photography itself, With -
s1multaneous recordlng and an anx1ous period of blank
“uncertalnty before the countlng and other analysxs of:»f‘h
;the results. As a hurrled 1mprov1sat10n the photograbhlc
.fllght of July 24 probably ylelded more 1nf0rmatron than b
. we were entitled to expect. There is a need before
furtherbflights ere‘made to'devise sampling plans so
"that'the photographe can be used in a systematic way to
hrecord not only goose numbers but also the extent and |

X dlstrlbutlon of both geese and habitat.

—

: The observatlons of July 22 as tabulated by Boyd on the

;7*22nd and 23rdere set out 1n Table I SectlonshI* II

?G;and III correspond to sectlons AB BC and CD of the :;fi
‘approx1mate fllght paths recorded on Flgure 1.‘ The TR
}observers were dlstrlbuted de Bllcquy (pilot) left
cockpit, Heyland (navigator) right cockpit, Hermkens

| left cabin and Boyd rightncabin. Each estimated

separately the number of adults in flocks and the number

Torks T e o pp =24



of pair with goslings in his field of vision. With a
flight path chosen to cover as much of the likely range
vas possible rather than a series of fixed transects,

;the theoretical expectation is ‘that the numbers seen

: by the two observers on the rlght should be approx1mately
equal, as should those recorded by the two on the_left;
the;sﬁm of means from rightand ieft>shou1dvrebreseht{%fd
the total seen. Few of‘the theoretical equalitiestforbb
families, moulting adults, or the total nuﬁber of adults
are met, even very approximately.’ We have to decide‘,,

‘ whether it is possible to select a best set of values"
,‘that mlght approach a total count of the geese in the
‘searched part.of the island, whether to treat ‘the pooled
estimates as a sample count along a transect that could
be convertedltora reg10na1 total by means of an area S s

"multlplylng factor or whether, as Heyland has suggested

to abandon the 1969 data as worthless_yjj.z,,

The photographic survey of July 24 was made in an’attempt i
to replace the conflicting evidence of the foﬁr observers
by more objective and perhanent records (Table II, from
counts by Heyland). The photographs do not constitute

a complete record of all the geese in the southwest of



'Bylot Island. They comprise a precise determination of

. a substantial part of the geese present, and provide'a
'very‘important and useful check on the sources of error

in the observational records.

~ The observers in the.cockplt were better placed than dVl
those in the cabln because they could see ahead as ﬁell

as to the 51de and they were also better acqualnted'WLth

‘the country belng searched and the geese belng looked for

_than the observers in the cabln.- 0ffsett1ng those
adrantages' de Bllcquy had to give primary attention to

'pllotlng the alrcraft while Heyland had to choose and

- plot the fllght path Table l shows that for these orbﬂ:h{

‘hother reasons, and cohtrary to expectatlon the observers:fd
in the cabln reported more geese than those in themcockplt.>

1;In fOllOWlng the path asked for by Heyland de Blquuyai7ffj

was also attemptlng to fly in. such a way that the observers
on the rlght were given the best opportunltles tolseedy.r o
geese, leading to the expectatlon that the number seen oh
the right should tend to exceed those seen on the left.

Table I, again, shows that this seems not to have happened.v

On the right hand side of the aircraft, Heyland and Boyd

were in relatively close agreement on the number of pairs



but disagreed Very widely on the number of moulting
flocks they saw. . This seems most likely to result from
Heyland having applred a consistent tramsect width for

both flocks and famllles while Boyd achleved an effectlve

’i‘W1dth 51m11ar to Heyland's in the case of famllles but

'Q'scattered 1nland and thelr assoclatlon there W1th:the

halso included flocks seen much further out from the ﬂ
‘alrcraft whlch he was aware of d01ng.; Thls ralses’two
queries: l) d1d Boyd's flock records 1nvolve much 7‘
dupllcatlon due to overlapplng of transects~’2) if
‘not and if therefore his data approach more closely‘to

- a complete record of flocks, should we 1nfer that the

‘ dlstrlbutlon of famllles was also much more exten31ve.;‘

than the transect data 1mply7 The answer to the second

;h‘query 1s falrly certa1n° relatlvely feW‘famllles were J

‘7—moult1ng flocks entltles us to belleve that We flew over 23

| and saw most of them. The doubt about dupllcate:countlng
of distant flocks cannot be dealt with in detall because
the sector records.cannot be broken down into segments
which would enable the freduency of records in areas
where overlapplng‘of transects was more likely (e.g.

in the northwest and near turning point 'C')to be



compared w1th those from areas where the flight patterns
were w1dely separated Certalnly an attempt was made to
avold recordlng flocks twice and some. observatlons were
‘ dellberately reJected on that account.: However if
dupllcatlon by Boyd was unlmportant the dlscrepancy

ftjbetween Heyland and Boyd adds further welght to the i"

sceptlcal view that even the latter probably mlssed an

appre01able number of flocks.

OuAthe iett hand side of the aircraft an opposite set
of biases seem to have been at work.’ Hermkens and de
zBlicQuy agree on how many flocks they Saw though
‘Hermkens thought that the flocks were larger but they
had substantlally different ideas on the numbers of

' families.;

fAnalys1s‘by Heyland of th° famlly counts from photographs:

‘in relatlon to the comnarable observatlons in the area f*“

'from Motorcycle Point to Polygon Delta (Table II) strongly G

suggests that de Blicquy was recordrng too few pairs, as
compared with Heyland himself, but this leaves unresolved
the question whether Hermkens was over-estimating,

particularly in sector III. Given the evidence from



photographs that Hermkens did better than the other
-obServers in estimating'the numbers of moulters in flocks,

, 1t seems better to assume that hls tally of pairs was

';:nearly complete and correct than to use the mean of his
' and de Blrcquy s flgures as an estlmate of palrs on thei

left hand 31de of the alrcraft.

Thus the best estimate of the nﬁmber of famiiies seen
on July 22 is 441 (Heyland) + 591 (Hermkens) = 1032.
' 'Heyland's count from the photographs shows that on

8 July“24 there were at least 837 pairs with goslings.'

g In order to put an upper 11m1t on the number of palrs
w1th gosllngs 1t is necessary to consxder the relatlonshlp z

’between the areas searched on July 22 and photographed oniff

h'July 24 and the total area 1n whlch geese mlght have been ;;

T'7found.v The latter has been estlmated by Lemleux (1959)“

as the‘area between the coast and the edge of the snowéi,
fleld and the mountalns, some SOD‘sq. mlles, Whlch
undoubtedly includes‘some wholly unsuitable country.
Heyland estinates that on July 22 the flight path may
have traversed 150 miles, with a strip width of 1/4 mile

on each side of the aircraft, giving a total searched



area of 75 sq. miles. Beydfs estimate is that the flight
path}was rather less, about 127 miles, with a searched
area of 63 sq.tmiles (this omits part of the southward
vtravel at the start of section II because of dﬁplication

| w1th section I) The total area photognaphed usefully

on July 24 is estlmated by Heyland at 5 14 sq. mlles. &
‘_we requlre a ratlonal procedure for extrapolatlon

glven that the families tend to be hlghly'aggregated‘“

‘near the coast.

‘;:Ohe-method is to rank the aVailable aata in texrms of
”:hpalrs per unit area, then plot ‘the cumulatlve sum of
the number of famllles against the cumulatlve sum of the -
',areas searched using log-log graph paper (Table IV
: Flgureﬁ 2 &ﬁ&-%b we flnd that a stralght llne can be :;\
fltted to. the p01nts w1thout the use of too muchuimagrnatlon
hhh(lf only because the p01nts are few) Extrapolatlng to
’.an area of 500 sq. mlles 1eads to an estlmate of 1900 7
famllles based on the.observatlons. The much larger‘
estimates extrapolated from the photographs are probably
worthless because the total area photographed was so

small and very much concentrated on areas of high density

of families. The photographs of inland sites that could



not be related to the observation flight and were not of
contlnuous areas because they were selected to 1nc1ude

geese, can only be used here Wlth a correctlon factor

based on the ratlo of area scanned to area photographed p'df’ E

: 1n the coastal zone from Table III

The ntllltnﬂofmsnchvan approach nust depend to a
con31derab1e extent on whether the chosen fllght paths
corresponded roughly to sampllng by the pr1n01plewof
optimnm aliocation.k.What happened on Bylot Isiand.in
1969 was that on the basis of prlor knowledge of the>
dlstrlbutlon of broods relatlvely more effort was put
1nto searchlng near the shore than further 1n1and. |
Because the flocks were w1de1y scattered with llttle;:‘
:concentratlon near the shore the searchlng‘procedurei;

hh‘iwas probably more approprlate for assess1ng famllles::f

i than moultlng adults,;

Similar'plottingkof“the number of flocks seen bjﬁBoyd
and Hernkens 1eads'to an estimate of 300 flocks.on the
whole area;hcompared with their total of 65. The

- comparable extrapolation from the 34 flocks recorded by

Heyland and de Blicquy is only 74.



Inborder to explore this method further, observations
made by Boyd have been analyzed into two segments for
each of the three sections, with breaks provided by

”tlme‘checks glven in his fleld notes. Forkexamplevwe

flew sectlon I between 12 14 and 12 52 hrs.‘local tlme |
5,‘and Boyd recorded a break at 12 44 Assumlng a nearly
r"hconstant flylng speed the estlmated length of sector I
(60 mlles) can be lelded 1nto segments before and after |
12:44, the first being,60 x 30/38 = 46.8 miles and the
second 60 -}46b8 ='13 2;"Followlng the-same proeedure,v

‘as before and assumlng a strlp w1dth of 1/4 mlle for

observatlon of famllies and of 1/2 mlle for Boyd' 77}

v.observatlons of flocks leads to estlmates by extrapolation

of up to 4 700 famllles on the entlre area, and up to_u

'400 flocks of moulters (Table IV Flgure'47

tThe number ofkmoultlngugeese in flocks ;

‘}Heyland hav1ng demonstrated by countlng blrds 1n flocks( i
© on photographs that the observers under-estlmated tHe "
number of moulters in the flocks they saw, we need to

find a method for adjusting their estimates. If we

assume that the‘flight of July 22, or any intervening

event, had no important effect in changing flock sizes



,betWeen‘ZZ and 24 July»then, even though we cannot identify
fphOtographed’flocks with those observed 54 hours earlier R
1t seems proper to argue ‘that the frequency of flocks of
edlfferent true 51zes w1th1n the observed sample should |
‘7hfbe srmrlar to that found in the photographed samples. Two:':
'L"methods of estlmatlng the total number of moultlng adnlts i;;
seen 1n the flocks are then avallable~ l) multlplyrng ;*’af
_the estlmated number of flocke’by the mean size of the
photographed flocks and 2) multrplylng the observer's
estlmates of total number ‘seen by the factor (mean true

-51ze of flock from photographs)/(mean of observers'
eetlmates of flock 31ze) Elther estlmate needs to be:fiﬁfﬂ
multlplled by some area factor allowrng for the:%?[;

RN B

_1ncompleteness of search to obtaln an estlmate of the S

S

,1total number of moulters found.f The flrst method is

- far more stralghtforward. .”

“One etatletlcal“drffrculty 1n usrng the meanwas a.’
multlpller is that the dlstrlbutlon of flock 31ree is
far from normal, so that the arithmetic mean and the
standard deviation do not characterize the distribution

very well. Dr. A.R. Sen has suggested using sub-grouping



'pi‘ of the counts from photographs to adJust the geometrlc'z"i

of the photographic counts, calculating the mean of each
f‘huccessive group of three flocks and then taking the mean
of the means. Using t to establish 95% confidence limits,
lwe find the values of this mean to be 93.0 and the'limits
’1of the mean to be 64.4 and 121. 6. Applylng these values
to the observatlons of 22 July leads to an estlmate of ’
: 190 x 93.0 = 17670 moulters in the flocks seen, w1th
11m1ts 12200 and 23100. The photographs of 24 July
provide an effective lower limit for the numbervofl
Vmoulters present of 4860, as already noted. The npper
}limits for the nnmber present could conceivably be'as

: high‘as l21;6 X 400 ‘ 48640 from the extrapolatlons of B

_Boyd's number flock counts.

jAn alternatlve approach to correctlng the estlmates of.

'numbers 1n a flock 1nvolves u31ng the geometrlc mean e

:lfneans of the estimates by 1nd1v1dual observers;i ThlS -
may be done very qulckly by plottlng the percentage
cumulatlve-frequency distribution of log (flock size)
against log-(flock size); as in Figure 4. The straight
line relationships found confirm that the use of logarithms

effectively transforms the distributions to near-normal.



The similarity of slope between the lines based on

observations and that based on counts from photographs
(With the probable exception of Heyland's observations)

 suggests that the observers were under-estimating in a
,,esfairly systematic way throughout the range of‘flock. |

sizes. -

ReVieW of results as a guide to further surveys"~

A selection from the many alternative estimates of

' numbers»is assembled‘in Table IV. Their diversity>goe3'
some way towards justifying the‘pessimistic conclusion
,;that we shall never know how many snow geese there were
in the southwest of Bylot Island in July 1969 Yet ,
several 1mportant p01nts emerge. First, photographic

records are very much more prec1se than Visual estimates

B but photographs need to be taken according to a preViously

i':determined sampling plan if the results are to prOVlde"‘ﬁk
‘estimates of total numbers.T-The reouirenents for assessing -
families and moulting adults are conflicting, since the~
latter are much more widely distributed and clumped than
the families. Complete photographic cover at tne height
flown in 1969 (which was very suitable for producing

clearly identifiable images of goslings as well as adults)



would be too expensive, at least if attempted on Baffih
Island as well as Bylot Island- and the results of the

- ex;ensrve reconnalssance 'reported elsewhere, make clear
‘ ithat satlsfactory estlmates for both 1slands are essentlal
h"for a pr0per understandlng of the breedlng blology of the
greater snow‘goose. A.suggested compromlse for southwest :
Bylot and for the vrc1n1ty of Bernler Bay and Berllnguet -
Inlet is to undertake complete str1p coverage of a belt
one ‘or two mlles w1de along the coast supplemented by
sample transects flown 1nland to the limits of sultablef

, habltat w1th some overlapplng, preferably at readlly
:hrldentlflable s1tes.‘ For Bylot the pattern could be

‘ roughly 81m11ar to. the 1969 fllaht path w1th the inland
transects flown on stralght llnes. The essentlal fe:—.%.t'uret
- seems to be to run‘contlnuous llnesk rather than to taket;
’j;photographs'only where geese are‘seen so‘as to prov1de.
'a sound basrs for extrapolatmonr The view that 1hri?hvi
concentratlon areas such as Bylot the fllght path shoule
be partly determined by movihg from one flockvto the next;
Vas was attempted.in 1969, seems to be unsound. Where
logistically most convenient, replications of parts of

the survey route should be tried at least once, to



brovide an estimate of day to day variability in
distribution, which would clarify the questions raised |
by the comparlsons of the shore-line counts of July 227

- and the photographs of the 24th - Because of the cost
t->of;f11m, the dlfflcultles of examining large nﬁmbersfof'

“photogrephs,vthe likelihood of ?hotogfaphically

’tuhfahourableVWeather and the possibility of technicel
failure, either of the cameta or in processihg the‘films,
}photographic records should, if possible, be supplemented
by observations. The.obeerver should use the same
Sampllng units as the photographer while the latter is
:1n actlon, and a strip width, determlned by prior e‘ﬂ
tCalcuiations 'coinciding as neerly asg possible with L;

-
et

that glven by the photographs. 'They should concentréte .

A\

on detectrng and recordlng groups, and the presence of

- gosllngs rather than glve too much attentloq to trylng

'xito count 1nd1v1duals w1th1n dense flocks.

-In'reconnoitring likely areas eway from known concentrations,
for example along'PhillipshCreek and the Gifford River,

it seems best to retain the observational approach, without
fiied transect width, following up with photographic

transects in areas where substantial numbersof geese have



been found. This will save both money and effort.

- Reverting to the 1969 results, it appears unlikely'that
the number of successful breeding pairs on southwest ~
Bylot‘island éxceeded 1,450 ér that thevtdtal number of
 adults theré, inéluding}breeders and moﬁltersrexéeeded‘

- 21;000. If there were more than 60;000 adﬁlts in_tﬁe
population of atlantica at'that.time, as the photographs
from the St. Lawrence River in May and October indicate,
Bylot‘island is perhaps less important than Baffin Island
as. their summér home, unless, as is possible? it is more

consistently suitable as a breeding place.



Table I.
southwest Bylot

—

Number of pairs With‘goslingS“
Heyland (fight cockpit) 59
Boyd (right cabin) 69

de Blicquy (left cockpit) 73

Hermkens (left cabin) .A 98

Summary of snow goose ‘records made by observers in flylng over
Island on July 22, 1969

II . III  Total
o1 - 291 o asm

64 271 . 404

45 o181 299

75 415 591

Number of moulting adults (with number of flocks in parentheses)

I

Heyland

Boyd 818 (19)

' de Blicquy 683 (18)

Hermkens .= 771 (16)

W11 (8)
477 (15)

im0 IIn Total

165 (4) ’15'(i)ffi § 591 (13)

| elosv(g);effl l;4bl (43)

T 853 (21)

» ‘_L__._.__.
4,004 (99)

T3 6) 0 1,159 (22)



Table II. Summéry of counts of snow geese on‘SOuthWegthylot Island by
'J.D. Heyland, from photographs taken on July 24, 1969.

Number of usable photographs showing geese -79 :

Area photqgraphed} . | ;5.14 sq. miles
Total numbef pf.familieé counted ;QQSkﬁi'

Number.bf mouiting:adults‘ A QZ;SQifin 43 flocks
From photographs, ﬁean'érood si;e . ?3}1‘ii,(n | .

% young birds



Table III. Comparison of counts of palrs with families’ seen near the shore on
‘ July 22,.'1969 by J.D. Heyland and R.M. de Blicquy with counts from
photographs of the same areas taken on July 24‘i“Vf~““ :
Pairs seen Area searched Counted from  * Area in
Section July 22 (sq. miles)  photographs = photographs
| July 24 . (sq. miles)
A) Motorcyecle Pt. = . -
- Camp]ia.' 65 4.30 - 82 0.85
B) Camp Area | 84 1.43 213 0.65
¢) Camp - End 383% 14,73 241 0.65
n) Polygon Delta | '55 7 6.65 9L 0.78
Total . 27.11

587

627

2.93

The dlfference between the area searched and the area photographed reflects
the fact that photographs were taken only where geese were seen. ; .



Table IV. Estimates of total numbers of snow geese on southwest Bylot Island,
July 22-24, 1969. (Sub-totals rounded to nearest ten, area totals
to nearest hundred) ' VU T s

Relevant information: Total habitable area 500 sq. mi., area searched 75 sq. mi.,
area multiplier (a) 500/75 = 6.67, .
© area photographed 5.14 sq. mi:

Pairs with familiéssz 

highest count - Fh (Heyland & Hermkens) 1030

upper limit (Fh) x & 1030 x 6.67 S 6880
extrapolations{, from coastal zone photographs[jw2050f~" f

, . upland zone photographs = . :¢ 850 - mean (Fc) 1450

- from counts by Boyd S e 300

- from highest sector counts . 1900

Flocks of moulting adults N -

most flocks seen (Boyd 43 & Hermkens 22) 65  Nh uppérJiimit (Nh)a 430

least flocks seen (Heyland 13 & de Blicquy 21) 34 NL lower limit (Nh)a 230
extrapolations: f£rom all observations  Ne ,‘ »f‘f‘;  440
R from Boyd's observations  Nb . . = ' - 220

‘"1;from photographs _ o Np o 190



Table IV.'(continued)f

Mean number of adults in moulting flocks M

| photographs obs:iiers Heyland‘
arithmetic mean Mp 93.0  40.4 45.5 ; 
geometric mean’* ~ ’66{l\ o 20,9
multiplier . ‘ Ch  ',:.
(photo/observer) ‘m 2.30 - 2.04
5

Total number of moulting adults NM

from pHotographs (Np) (Mp) 190x93

Boyd de Blicquy

| éz.a.,hiao 6

182 14,5];:{ 28.8

from cusums of flock observatlons (Nc)(Mp) 440x93
o (Nb)(Mp) 220%93

1nd1vidual's (adult. counts & multlplier), summed Co- Cockpitﬁ

Cxa

Ca Cabinc;ﬁ

Cockpit’
»Cabin: 

2.85 0 2,29

52,7

1.76

‘Hermkens

17670

40920
20460

3160
6030

21020
40240



Table IV. (continued)

Total number of geese on southwest Bylot

moulting adults

parents (pairs x:2) 
Total adultsn1 |

goslings.(pairs x 3;1)

Total geese |

Selected value'

(Np)(¥p) 17700

2 (Fe) 2900

20600

3.1 (Fc) 4500

25000

- range of estimates

3200-40900
1800-13800






