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INTRODUCTION

A comprehensive aerial survey wag flown across insular Yewfoundland
early 1in May 19658, Although the survey was designed to provide information
on the distribution and relative abundance of the Canada goose Branta
canadensig, it has also provided other descriptive material on a variety

of spécies. These additional data are included in this report.
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METHODS USED

The survey was carried out in a Cessna 130 flown at an average air
gpeed of 100 mph. The erew consisted of pilot-navigator and two observers.
Survey lines, running east and west and spaced fifteen minutes of latitude

“apart, were drawn on Department of Wational Defence Series A501 topographical
maps, scale 1:250,000., Observations were recorded, in fiight, directly on

the prepared maps. Petween line observations were also recorded and the
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flight naths charted, but because of the biases involved in this part of the
gurveyr this Information 1s treated separately and is¢ used onlv for descrivtive
BUTPCRes,

Yo surveved Intemsively, alons predetermined flight lines Ffour aspecial
survey plots totalling avproximately 1500 square miles. These nlots were
located in auifferent wover types and were selscted independentlv v the ARDA
ungulate survey groun of the Provineial Covermment,

The larzest concentration of nesting Canada geese was located in the
Swift Current area along the 48th parallel of %. latitude between the
meridians of ¥. longitude S4°00G° and 55°30'. Tc determine the extent of the
area oceupied by this larpe concentration and to amsess the relative density
of this zroup of birds, we nmapped out an area between the parallels of M.
latirude 47°45" and 4B®°15' and the meridians of Y, longitude 54°00' and
£5°30" and flew it on lines approximately four miles apart.

“apr 1 shows the survey lines flown amd the four special plots examined
Jurine the céurae of the survey which bezan on April 30, 1968 and ended “av

14, 1963. The Swift Zurrent area was flown on Hay 23, 1968,

SURVEY RESULTS

For the balance of this report the Information will he srouped under

three headlines:

1. Fatablished Survey Lines - The oripinal survey that was ‘lown aleousn
iines rurning eart and west across the iasland, at intervals of fifteen

winutes of latituda,
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2. Special Survey Flots - Four plots made up of seven 1:50,0C0 Series
2781 topographical sheets involviny four different cover types and examined
primarily for the purposes of the Trovincial ARDA ungulate group.

3. The Swift Current Area — An area-flowm intensively, after all other
flyine had been completed, because this area supported the larpest concen-—

tration of nestinp geese cbaerved.

1. ZEstablished Survey Lines

A total of 2400 linear miles or 60C square miles of survev lines
were flown acrose the island. Along these lines 147 Canadnigéese
were observed. The observations consisted of 20 individusl hirds,
33 nairs and 61 in proups of three or more. Map 2 ahowz the
distribution of the breeding birds recorded along the survey lines
while ¥ap 3 shows thé distribution of non—breeding birds., The
heaviest concentration of nesting geese was recorded in the south-
eastern part of the island at approximately 48°00' 7. latitude and .
24°40' 17, longitude. The largest group of non-breeding birds, 18,
was recorded on the tidal flats of Hare Bay at 51°15" M. latitude
and 56°00' W. longitude. Table 1 shows the flight line data of

the established survey, grouped geographically into fifteen minute
sectioné of longitude. Tt should be noted that this table cutlines
diagrammatically the portion of the island flown In this survey.

In addition to the Canada geese, 610 ducks, 69 moose Alces

amerlcana and 178 caribou Rangifer caribou were recorded along the

£flight lines. These data appear in Table 2 with the data collected
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on the flight lines charted between the original surveyv lines.
Altheuoh the latter data have the hlas of subjectivity we d1d
collect considerable descriptive information from them. The
moat sicnificant observations were the 200 Canada geegse seen
at Targon's Pond 50°007 I, latitude 57°35' U, lengitude and
the 22 Canada geese seen at the estuary of the Crand Codroy

Niver 47°50' M. latitude and 59°20' W. longitude.

Snecisl Survev Plots

A totnl of 26 Canada ceese conslisting of four inddviduals, seven
nairs and eight in groups of three or more, were recorded on the
lines flown over the four plots. The total surveyed area, along
the Flight lines, was 137.35 square miles. These data also appear

in Table 2.

The Swift Current Area

The total area of the Swift Current plot was 2250 square milea.
e gsampled it at a rvate of 77 or 157.5 square miles alonp the
flight lines. Alony the lines 25 individual Cavpada geese, 23
~aires and 41 in sroups of three or more were recorded. The data
collected on this rlot are groupad according to fifteen minute
intervals of longzitude in Table 3. 1HMap 4 ghows the distribution
of the observatious,

1ithin an asrea centred at a monadnock, locally called the Tolt,
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(48°01" d. lat., 54°40' Y. long.), and with a radius of 12 miles
wve recorded 25 breeding palrs of geese along 25 square miles of
survev lines. This area of major concentration also appears on
Map 4.

Ye did not ohserve any broods of zeese on any of our flights,

Gn May 23, wvhen geese were disturbed on their nests, we were able

toc see egpa.

POPULATION DENSITIES

In our calculations we consider that the observations of an individual
hird represents the presence of a pair and that birds {n groups of three or

more are non~breeding birds.

1. Established Survey Lineg

The 24G0D miles of survev lines across the 42,734 square miles of
insular Hewfoundland produced evidence of 53 pairs of breeding Canada geese
(20433) and a breeding bird density of 8.8 pairs per 100 square miles. Our
observations, therefore, suggesat a breeding population index of 3,761 pairs
of geese for the island of Fewfoundland,

The survey also produced observations on 61 non~breeding birds., This
nrovides a aprine density of 10.2 non-breeding Canada geese and a total

population index of 4,359 non-breeding birds.




2. 5Special Survey Plots

There were eleven pairs of breeding Canada geese (4+7) observed along
the 135.7 snuare miles of survey lines covered in the four plets. The
breedins Lird density from these data ia 8.1 pairs per 100 square niles.

A nop~breeding hird density of 5.2 birds per 100 square miles has been
caleulated from the observations of elght non-breeding birds.

nnlv two of the =lots nrovided breeding geese and only three of the
plots znv zeese at all. The White Bear plot (number 1 on Map 1) was the
most southerly plot flowm. Tt produced observations on seven pairs of aeese

ané ¢ censity of 1€.9 nairz per 100 scuare miles (41.3 square miles of €light

o

lines wvere flown in this rplot).

The Turnt Pond plot (number 2 on Map 1) was located Immediately above
“hite Tear ard its northern sortion provides a transition between the barrens
and the forest region. ©u thils plot we examined 35.4 square miles of flight
lines and located four paire of nesting geese and a demsity of 11.3 pairs per
100 aguare niles,

The ¥ixuels Lake plot (number 3 on ap 1) is largely a burnt over forest

nlot. ‘o "reeding geese were seen on this plot. There were three non-breeding
yirds located alonpg 33.4 square miles of survey lines.
The Blue Mountain plot {(number 4 on Map 1) is an alpine barrens

sitnation. Yo gcese were seen op this area that has an average altitude of

2000 feet. e Flew 23.6 square miles of survey lines across this area.

3. The Swift Current Area

Thiz crea prcduced 48 pairs (23425} of breeding Canaeds geese along
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157.5 aguare ailes of survey lines 2and a density of 30.5 pairs per 100 square
~iles,

The 41 birds seen in groups of three or more provided a non-braeding
hird densigy of 26.0 birds per 100 sguare miles.

“an 4 indicates that the density of breeding birds 1is at its maximum
in the vicinity ofAthe Tolt. Within the circle we have described around
this structure, an area of 375 square miles, we exzamined 25 square miles of
survey lines and discovered 25 nesting palrs. The density of this area is
10U pairs of breeding birds per 100 sguare miles. Yo non-breeding birds

accurred within the 373 sguare aile area, although 29 birds In flve areouns

ware located fust outside ite perivherv.
TISCUESINN

The 1468 aerial survey of insular Newfoundland has provided ue with
nge inforration and cause fer nuch thought. A breeding population density,
for (snada ceese, considerably lower than that calculated previously was
foupd: a local area of remarikably hilgh demsity was encountsred and outlined:
the distribution of tae Canada gnnsg_population on the island of
.ewfoundland has been sketched: an interesting relationshlp between the
utilization of the barrens bv neese snd caribou has been noted: A new
location uith perhaps some potential for banding operationa was examined:
some problemy of counting other specles of waterfowl were encountered: the
distribution of moose and caribou during early “ay 1968 was described: an
enrly observation of caribou calfing was noted; and generally the survey

met most of the objectives ve set out while plamning the proiect.
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There are no recent aerial surveys of Newfoundland's breeding waterfowl
porulations availlable for cowmparison with our work. The first aerial survey
of anpy conseauence, to be flown over the island, was made on May 14 and 15,
1954 wy ', ¥, Crissey and ¥,A. Glover of the U.S. Fish and Wildlife Service.
Their two flights, over and back, shown on Map 5 covered a distance of 612
lirear wiles. They saw 51 Canada geese on their transects and calculated a
density of 33 breedins geese per hundred square miles. In correspondence
accempanying the caleulations Crissey vemarked that, on the assumption the
tronsects were ropresentative of the island, the breeding population index
(in 1954) was about 14,200 Canada geese.

The follewing vear, 1955, the central portion of the island was “lqwn
by w.'. Tuck. Yap G shows the area examined Ly this survey. “rom the dats
collected alone the 305 miles of survey lines Tuck estimated that, at that
time of the vear, April 2Z to 26, 1955, the population index of the iuterior
of the island was 40,000 geese of which 30,000 were already paired.

The survey, carried out in 1068, was designed to provide data that
vouid allov statistical inference. All the establisned flight lines were
flown with the exception of about 100 miles, moast of which fell across the
Zurin “eninsulas 7This porticn of the survey was not flown Lecauase of
inclement weather,

The ten mile to an inch (1:633,600) map of Newfoundland, used for the
consolidation of our information provided a zrid for analyzing the data, It
is divicded into 15 minute blocks ocutlining the limits of the Series A731
topouranhical sheets, The parallels of latitude, located at 1% minute

intervals, deseribe our flipght lines while the meridlans of longitude, also
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at 12 minute intervale, provide the boundaries of units used to analvze the
data. The 2400 miles of flight lines are divided ip this way, into 209

secticons, each appreximately 11.5 miles long, Tables 1 and 6 use this grid

for describing the distribution of Canada goose and caribou-moose observations.

¥aps 7 and 2 also ure this grid in deseribing goose and caribou distribution
on the occurrence of occupied segments.

The 53 pairs of breeding Canada geese, observed in 209 sections of the
flight lines provide a mean of .254 pairs. The low population density is
reflected in the data which are asymmetrical and are skewed towards zero.
The 95% coﬁfidence limits provide a range of .225 to .283 pairs per section
and extraprolatinn from this, the ponulation parameters fall between 3349 and

4213 nairs of breeding Canada geese.

nd

he ratio of breeding biras to non—breeding birdse was 1.74 to 1,
aceerdinr to the observations made along the established flight lines. If
we aoplv this ratio to the statistlies, the egtimated population index of
Cavada reese for tie island of Hewfoundland in *ay 1968 falls somewhere
between 10,547 and 13,269 birds.

The Swift Currgnt area probabkly supports the heaviest density of
breeding Canada =zeese on the 1sland of Newfoundland., Using the same:system
of sampline, we recorded 43 pairg of breeding Canada geese on 533 sections of
£light lines., These chservations provide a mean of .91 pailrs per sectlon.
The 957 confidence limits of this populatlon are .56 to 1,26 pairs per
gsection and the total number of pairs for the area falls between 424 and

154,

The obvious auestion I3, vhy this high density of breeding birds?

Jr. Tuck, in & discugsion of our data, sugpgested that perhaps this flock is
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the procseny of a ~roup of hirds his father maintained at Shoal Farbour
(4g°e3t 7, lat., 53°557 &, lome.) and ultimately released to the wiid, 7Tf
this 15 3¢ 1t should Le relatively easy to prove as the jgeese return each
sprins ard fall to Sheal Harbour. They are relativelv tame and could be
tajitey in, rarted and released, Yith colour narkers e should be able to
locate then or the Swift Zurrent area, if this iz where they oo teo nest.

If TOr, Tuek's hvpothesls is correct it would provide an interesting
manazeaent experiment, There are extensive areas of barrens alone the
gouthern shora of the island, which, on our survey, leooked similar te the
Swift Current area vet suppertad, anparently, censiderably lower numbers of
zeege, T{ the reasoning is correct we could establish a nindoned Flocek in one of

these sreas of low density to see if the population would reswond in the nanner

Yo aoted, ip our flights cver the barreng, that in the area of maximm
sooze densitv the caribou demalty "ms not high and In the area of maxinum
carzbou lensity the jousc densitw was neot high. The special survey plots
1 and 2 {the uwhite DNear nlot and the Purnt Pond plot) provided 14 nalrs of
Canada geese per hundred square =miles and 200 caribou per hurndred square
miles. The 3Swift Current aregz, orne bundred miles east and at the same
latitude as the specizl semple nlots chowed 31 pairs of Canada geese and 17
caribou rer hunured souare siles.

“hen the distribution »f the two svpecles wag manned according to the
occurrence of the zpecies In the ~rid seements there was very little overlap
in the observations, 3Zreedin: Canada scege were found in 37 of the 209 grid

gegments and caribou in 35. IF MMan 7, showins the aoosa digtribution, is
by 3 -1
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sunerimposed on Hap 8, which shows the cavibou distribution, it will be seen
that there 1s overlap in only seven sesments. The maps also indicate a more
westerly distribution of earibou in comparison to the goose distyilbution.
Perhaps there is a difference in the auality of the barrens that determines
tais a1 narent nreference of the two species.

Twe areas on the island have been expleited in the past for the banding
of waterfowl - the Grand Codrov River at Upper Ferry (47°50' ¥. lat. and
50°15% T, lorp.) and Birchy Basin (49°30' M. iat and 57°953 Y. lonp.). The
former was quite productive hbut created some difficulty with loeal humters,
while tha latter was not too productive. VFeither was a source of neere,

Parson's Tond located on the west coast of the Forthern Peminsula at
50°G0° %, lat., 57°55' U. long. haa heen frecuentlv mentioned as an interesting
area for wicrant birds. It lies in a bapd of pest glacially uplifted marine
sediments, covers an area of abhecut 1% zouare wiles and exhiblts a tidal
sioreline of about 25 miles. Tt is surrounded by a tremendeus mmber of bogs.

Last winter hetween 200 and 300 Canada geese and perhans S0 blaek duchs
wintefed thera, Ve flew over portions of the rond twice during the course of
our survev and recorded cn one occaslon 200 Canada geese in severzal small
flocks and mumerous swall grouss of black ducks. We made ne attempt to cover
the area inteusively, but on the basis of ouf cagual fllights 1t was apnarent
that the area was fairly heavily utilized hy waterfowl, The mud £lats that
gurrounded the pond appeared to be suitable for the establishment ef duck
traps and for the use of cannon nets in canturing geese. Tt is well situated
as a stopping place for miprant birds and its apparent productive capability

guppests 1t could srovide nesting birds. The 1967 hunter returns indicate
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that it is a preferred hunting area but if the plans for the establishmernt
of a new national park in the area are finalized, the nroblem of nunting in
tue area will be eliminated.

Sesldes Canada geese, we recorded observations on six other aspecies of
waterfowl. In total, there were 610 ducks seen. Ve were unable to identify
75 or about 137 of the ducks., Inexperfeuce oan the part of the crev and the
roushkness of the terrain over which we were flying probably accounts for this
relatively high propertion of unknowns.

The ceamon geldeneye, Claucionetta clanenla was the most comzonly

recordced speeles followed by two snecies of mergansers, the cosmon merranser,

—erous mercanser and the red-breasted mer~anser, Merpus serrator, the bhilach

duck, Aras rubripes, ripe-necked ducl, Avthva ecollaris and the sreen~winved

teal, Anag carolinensis,

There were 72 black ducks seen consistine of 19 individual hirda, 5

ralrs and 35 in groups of three or more. We attemptad to calculate confidence

imits for the black ducks hut our sample size is hardlv adenuate, The 95%
conficdence liimits were .0393 to .185 pafrs of blacks per segment or for the
island of Yewfoundland the ranpe 1e¢ 1,235 to 2,754 pairs,

There are no comparable surveye of Yewfoundlznd with which we might
check our :data, but L.¥, Tuck, in 1950, flew 436 miles af survev lines over
the Gander area and calculate& a black duck density of one pair per 100
square miles amd a total duck densitv of 56 pairs per hundred sguare miles.
Crissey and Slover reported, in their correspondence, that thev saw 186 ducks in
their flights across the island, of which 21 or 117 were black dueks. Thelry
ratio of bLlaeck ducks toe all duecka seen is reasonably close to our records,
suzgesting that at least as far as black ducks are concerned, we are not too

Inexperienced.
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It will be noted in Table 2 that we recorded velativelyv fewer unidenti-
fled duecks on the "Coastal Lateral” and "Tnland Lateral” flight lines. This can
he explzined by our method of flying., On these tangential limes we actually
nurzued the birds to determine speciles and te make accurate counts. ©Cn a
limited suxvey, this tvpe of flving would probably he efflcient but on such
an extensive survey wherse time and cost are also a consideration, the nursuit
methed had to be discarded.

e bave already noted that this survey was a co-operative venture
between the Canadian Wildlife Service and the Provimce of Fewfoundland and
Labrador ATDA appulate survev prour. In onr early nlanning we asrced to
survoy Iintensively four separate areas in the course of our flying in
exchange For the services of ™r. Poherts as a second observer for the 1sland
wide surver. m 2 test run, made in late April, we decided that we could
record wlthout anv loss of efficiency, all observations of waterfowl and
ungulates on all lines flown. The information we recorded has provided us
with a detailed deserintion of the island’s ungulate wopulation, particularly
that of the caribou herds.

“ar 3, as Indicated befcie, records the cccurrence of caribou in the
flizht line sepments. Map ? shows a mmerlcal distribution of the caribou
SEEI,

M “ay 23, 1963 at 48°06' 11, lat. and 54°45' W, lonz. we recorded two
adult carihou with this vear's calves. This 1is an early record for calving
on the main hody of the island.

“hen planoing the survey we drew the flight lines on a map, recorded
vhere ras caches wvere located and discussed flight plars with the pilot.

Uur oricinal estimate of the time veouired to fly the survev was 35 hours at

a total coat of $21Q00. ‘'hen it was decided to participate with the
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provineial agency our estimated time had to be increased. We actually flew
31 nours and 40 minutes at a cost of $3100. The Province of HewFfoundland
ard Labrader SRDA ungulate study group assumad the cost for flyine the special
plots (12Z.5 hours for $750) and brought our survey cost back within the
rrecictes level ($2356.). The Swift Current area was flown geparately at a
cest of $365. |

we vecomnend that the same survey should be repeated in 1969, and
prefurabiy with the same crew. Terhaps certain selected areas that the
statiticians might suggest should also he flown in the hopes that they could
»rove o be indices of our waterfoul populationms.

e also recommend, if the survev is repeated in 1969, that nere detailed
rlonning should be carried out in an effort to eliminate, ag muech as possihle,
urncharted flying. The tangentinl flichts could posgibly be predetermined

with alternates to allow for weather.
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An aerial survey ui the island of Uewfoundland was flown Jduring the:periud
April 30 to May 14, 1968,

The fwift Current area where we observed maximum scose density was flown
again, on 3 rmore intensive ccale, on May 23, 1068,

Along established flipht lines totalling 2400 1linear or 600 squére miles,
we recorded 147 Canada geese consisting of 20 individuals, 33 pairs and

61 birds in groups of three or more.

Cn four special survey plots 26 peese {(four individualsz, seven pairs and
eight in groups of three or wmore) were recorded along survey lines.
totalling 137.5 square miles.

The area of maximm zooge dersity, the Swift Current area, produced 112
(anada geese (25 individuals, 23 pairs, and 41 in grouns of three or more).
The area surveyed wae 2250 sanare miler and the flight’lines sampled 7%

of 1t or 157.5 scuare miles.

¢ broods of Canada seese vers seen on the survey.

The dengity of Canada ceese on the island of Wewfoundland, according to
tue obgervations made on the estabiﬁshe& flight lines, in Mavy 1908, was
3.8 rairz ver 100 asnvare miles, while the non-breeding bird density was
10.2 per 160 souere miles.

25% confidence limits place the island's Canada roose population (breeding

tirds} between 3349 and 4213 pairs.
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The densityv of the breeding Canada geese recorded on the special surﬁev
nlots wae .1 pairs per 100 souare miles.

The Swift Currenft aren had 2 hreeding density of 30.5 nailrse of Canada
seeae ner 100 gouare miles and a non-breeding bird density of 26.0 per
1¢5 acuare miles,

Fithir a 1¥mited area of the Swift Current area the density of bLieeding
birds was 100 paire per 105 equare milea, This area covered 375 souare
milesn.

There aosrears to be a difference in the relatlve utilization of the
barrenrs Iy caribou ond reece.  Tn areas of hieh caribou densitv the
zonse density is loy and vice verea.

Parson's “ond on the west ccast of the Yorthern Peninsula mav have same
poterntial as an area for banding Jucks and zeese.

-

Sir snecies of duchks wrere noted In our flicht records and a total of 610.

2lacl. duclks conatitated 11.87 of the ducks seen hut thelr semnle zize was
too swall te Daze confilbienes limitsz on.

Tuo caribou calvee were noted on Maw 23, 1968, an ecarly observation of
calvine in sewfoundlznd,

The survewr cost the Sanasian iildlife Serviee $2350,

we recomrend that the survey should he Flowr acain In 1969 with the same

eres, 1f poosible,
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TABLE 3. SWIFT CURRENT FLIGHT LINE DATA GROUPED IN 13 MINUTE SECTIONS OV
LONGITUDE, FLOWN MAY 23, 1968,

TOTAL 3/1 0/2 7/6 13/10 3/2 0/2 N. LAT.

8 4 4 16 9 0
1/2 - - 0/2 1/0 - - 48°1500
0 0 0
2/0 0/0 0/0 - 2/0 -~ - 1115
12 8 4 0
3/1 1/0 - 0/1 2/0 - - 730
0 0 . 0 0
414 2/0 - 2/0 0/2 0/1 0/1 345
0 0 0 0 0 0
7/6 0/1 0/1 2/1 4/2 1/1 - 48°0000
0 0 ) n 0 0
2/5 - - co- 1/4 - 1/0 0/1 5615
5 . % o (VI 5 0

p |

4/1 - - iy 30 oo - 5230
A fD 0 4
2/3 - - 1/0 0/3 1/0 - 4345
20 -4 16 0
0/1 - - 0/1 - - - 47°4500
0 0

W. LONG., 55°15 55°00 . 54°45 54°30 54°15  54°00




-
>
b
=
b

FLICHT LINE DATA GROUPED IN 18 MILE STAT.STICAL SEGMENTS.

Tlight Parallel 0 1 2 3 4 6
line of lat. Geese Pair Pairs Pairs Pairs Pairs
A 2
£ 47° 3
C 3
D 3
11 3
F 48° 8 3 1 1 1
G 10 3 1
H 9 4 1
g 7 2 2
49° 11 1
L 9 2 1
s 8 1
N 4
50° 1 1 2
P 2
0 3
R 2
5 51° 2 1
T 1 1
U 1
TOTALS 99 22 b 3 1 1



TABLL 5. LFLIGHT LTSE DATA {SWIFT CURR .T AREA) GROUPED IN 18 MILE
© STATISTICAL SEGHMENTS.

light 0 1 2 3 4 5
line Geese Pair Pairs _Pairs Pairs Pairs

1 4 1

2 3 2

3 2 2 1

3 1 4

5 1 1 1 2

6 2 2 1

7 2 1 2

3 3 1 1

9 4 1

TOTALS 22 8 10 2 1 2




TABLE 6 (WEST HALF). TFLIGHT LINE DATA GROUPED IN 15 MINUTE SECTIONS OF LONGITUDE,

TOTAL - 0 0 0 0 15 & 4 157 49 24 18 7 1LENGTE OF N, LAY
' 1 1 4 3 g 1 5 1 7 5 9 2 1 LINE MILES
- - 30 30¢
- - o~ - 33 157
- - - - - 52 51°
3 - - - 3 - 50 451
0 D
3 - - 3 - - 51 30!
0 0
0 -~ - - - 0 48 15"
2 2
1 - 1 - 0 - - 66 50°
1 0 1
1 1 0 - - - - - - 78 45"
2 0 2
- - = - - - - - - - 162 30"
3 - - - - - 1 20 212 151
1 0 0 1
0 - - - -~ .0 0 0 - - 214 49°
7 4 2 1
15 - - - - &6 82 - 0 5 - 22 45"
7 v 1 0 1 4 1
10 - -2 3 0 - 1 - -4 25 30"
3 1 1 1 0 0 '
21 - - - -1 1 61 2 8 02 216 157
2 G G ¢ 1 0 0 1 0
7 - 0 0 06 15 - - - - 43 15 3 1 276 48°
7 1 3 3 3] 0 0 C O
$ - 0 - 0 - - - 0 -4 0 0 5 - 255 45"
8 1 1 1 1 2 2 0
52 30!
56 15
52 47°
30 46°45"
W.LORG. 15! 45' 30" 15! 45%' 30' 15° 45' 30' 15!
59° 58° 57° 56°

CARIEOU AND MOOSE



TABLE 6 (EAST HALF),

TOTAL

boRSEED s O M0 WIS e D D

o]

W

17
0

b

Y.LGHG.AS® 30' 15

1

1

L2 2
11 4 7
0o 2 1

z 1 2

5 - 0

g 1

-2 0

2 3

- o9

i1

55°

= CARIBOU

10QS5E

FLIGHT LINE DATA CROUPED IN 15 MINUIE SRCTI0HS OF LONGITUDE,

3 0 1
8 2 2
g_..
1
- -0

1

0 0 ¢

5 1 1

3001

1 o

&45' 30 157

1= 17 g
0 2 1
r - -
)
- 9 @
2 1
7 -
0
45' 30' 15
54°

CARIBOU AND MOOSE

53°

457

3a!
52°

LENGTH OF
LINE MILES
30
33
52
50
51
48
66
78
162
212

214

222

255
52
56
52

3a

N.

346
15
47°

46°45

f




ESTABLISHED FLIGHT LINES

- = o = LATERAL FLIGHT LINES
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SPECTIAL SURVEY PLOTS
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MAP 2. DISTRIBUTION OF BREEDING CANADA G ]
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MAP 3. DISTRIBUTION OF NON-BREEDING

CANADA GEESE, MAY 1968,
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MAP 4. THE SWIFT CURRENT AREA FLOWN MAY 13, 1968,
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MAP 6.
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MAP 8

CARTBOU DISTRIBUTION BY y
FLIGHT LINE INTERVALS. &3 4
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MAP 9

FOREST DISTRIBUTION
ISLAND OF NEWFOUNDLAND,

SCALE OF MILES
MILES 20 0 20 40 60 MILES

LEGEND
B FORESTED AREA
{1 NON-FORESTED AREA
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