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latroflttotlon 

Curing tbe winter of 1 9 5 0 - 5 1 , e oaribou 
winter range etudy was oarriod out for the purpose of 
gathering new Infortaatlon to add. to our knowledge of 
oaribou and oomparatlve information whloh could be 
used over a period of years for purposes of monagemeot* 
Intensive rather than extensive research was stressed. 
Slnoe the personnel and finances allotted to this 
study were limited, i t was deoided to concentrate work 
as much as posalble on oaribou herds in the v i c i n i t y 
of 7 e l l o»knlfe* The Hae herd, believed to be one of 
the largest on the continent, was to havo major attention 
while the Great Bear, Hadlum and 7 e l l ( n 9 k n l f e herds were 
to receive somewhat less intensive attention. Three 
major purposes were kept in mind when dealing with o i l 
of those herds: 

( 1 ) A oensus of eaoh hord was desirable In order 
to asoertaln actual numbers in herds. 

(2} The calf r a t i o within tho herd was to bo 
determined es a very desirable b i t of 
ocmparetive knowledge. 

(5) Predation by wolves waa to be studied 
whenever and wherever possible. 

In addition to tho major purposes lis t e d 
above, there were a number of minor purposes of varying 
Importance in conducting the winter studies. Among 
these, the winter range It s e l f was to be studied both 
from botanical and topographlosl aspeots. T;inter 
movements of herds and eotloas of caribou herds and 
individuals were to be studied and embryologloal matter 
was to be oolleoted. 

The project, as originally conceived, was 
not as successful as waa hoped might be the case. This 
winter was a poor one for working on oaribou from 
Tellowknife. Almost without exception, the various 
herds whloh were expected to be within easy range of 
Tellowknife, stayed just as far away as waa possible in 
view of their various winter ranges. A greet deal of 
time had to be spent simply looatlng the animals and, 
uhen located, much flying time wes necessary just to 
get out to th em and back. -

A further oomplioatlon was the establishing 
,of the now Tellowknife office and laboratory, whloh took 
considerable t&ae. 



I t l n a r a r y 

Ĵ om the date of my arrival in Tellonioiife, 
Oeoeiaber 4, 1930» to ttae oad of tho fiaoaX year, ISaroh 
31. 1951.. f i f t y days wero spent in the field on work 
direotly relating to the oaribou winter range study* 
Map §Z shows the traoks of laajor survey flights made 
to the north and northwest of TellOflicnifo during this 
period. Field vioric nas oomiaenoed hy extensive ezploretoxf 
trips covering tho period December 9 - 19* During this 
period^ X was able to aooompany the Christmas mail 
end freight flights to the Arotic Ooast through the 
oourtesy of Tellotsknifo Alr^Jaya. 'Fwo separate 
return trips were mede between ^ellooknlfe and 
Coppermines points visited inoluded Fort Hse, Hottah 
I^ke. Oontoet Lake and Kldorado. From Coppermine, 
extensive flying wes done eastward, largely along the 
Arotio Coast; points ylelted inoluded Bathuret Inlet, 
Cambridge Bay, Perry Rivor and Sherman Xnlet (south 
of King William laland). ^ e large Kae herd of oaribou 
was not located during thia flying, although It was 
Qsoertalned frcm ol^ t>ffsJ.lo that i t must be somewhere 
west of th® line between Bldorado and Tellowknife* 

On Deoember 30 and 31» a f l i ^ t was 
made to sadorado^ Sawmill Bay, Grizzly Beer fitountain 
and south along the Johnny Ho Hiver, over the 
Cartridge Mountains and south to 1̂ 6 la Martre* 
Surprisingly, no sign of the Hae herd was found on 
this trip, and recent heavy snow had obliterated a l l 
old trails. 

During the next ten days, enquiries were 
sent to wardens and othera around tbs area where 
the herd was believed to be, and Tellowknife Airways 
diverted airoraft from scheduled flights over various 
parts of the area which had not been previously 
oo7ere&« 7he oaribou were not found, but on J'anuaxy 10, 
by prooeas of elimination and with the help of 
information forwarded by the Oame Warden et Fort 
Simpson, part of the herd waa located by airoraft 
only a few miloa to the east of Fort Wrigley. 

Between January l8 and 27 & moat suo-
.cessful ground patrol was made omong the Bae herd. . 
The Tellowknife Oame Warden, fieri Bulmer, his Indian 
and dog team, were flown with me to the herd on 
January l8 and returned to Tellowknife^by airoraft 
on January 27* 

Flans for further ground studios and, 
in particular, experlmentsl predator control, had 
to be oanbelled due to the unfortunate death of the 
TelloiSknife Oame Warden on February 6 In an airoraft 
crash. 

Betwoen Februory 10 end 17 flights 
were made to Eldorado and around Great Bear Lake 
for the purpose of locating the Oreat Bear herd of 
caribou. 



Between March 1'and 9 and March 13 and 
1 6 » I participated In the muak-ox — oarlhou eurrey 
with the ISomAaloglst for the Eastern Canadian Arctic. 
So'-ae flying was done on eaoh of the horde to which 
major attention was helng given, and a l l of the flying 
was valuable as ezplorat(»ry work ^or the caribou 
survey* 

On Harch 19^ • euryey f l i g h t was made 
over a wintering herd of oaribou ii Mi^^ ̂ Thubun Lakes 
area south of Oreat Slave Lake. 

On March 22^ a flight was maide to the 
northwest of Leo l a Martre for the purpose of noting 
any eastward movement of the Hae herd and laying 

' down a cache of 8 6 octane aviation gasoline so that 
a smaller and less expensive aircraft could be ,used 
for further survey wm̂ k. 

On Maroh 24« 25» and 26, very extensive 
fl y i n g was done on the Roe herd* Conoentratloas were 
looated, and a large number of jphotographs were taken. 
Thia completed the f i e l d investigations to the end 
of the f i s o e l year. 

Winter Movements of the Hae Herd 

When 1 arrived in Tellowknife early i n 
Deoember, the whereabouts of the Hae herd was a 
mystery. Bveh the bush pilots who were making regular 
flights from Yello^dcnlfe to the eastern portions 
of Great Bear Lake had seen no sign of the herd for 
fi considerable time. Xt was known that this herd had 
moved through Xndin Lake i n great numbers during 
October* They had crossed a harrows In the lake by 
swimming, taking several deys to go throu^. Following 
this, they must havo moved very rapidly and passed 
to the westward of the chain o f large lakes between 
Rao end Eldorado before the heavy winter show fiet in.. 
Barly In Deoemher, the only signs of this herd were 
old, indistinct t r a i l s heading westward from the 
west sides of Faber and Hae.Lakes. Ŝ om then, u n t i l 
the herd wais definitely located on January 10, 
their exact movements are not knci^n. Certainly, they 
did not touch t&o l a Martre for none of the Ree 
Indians had contaoted them. Xt i s thought, with 
reasonable certainty, that thoy moved westward through 
Lac Grondln end Leo Taoho, north of the Cartridge 
Mountains. From there. It seems very possible that 
they spl i t into eever^ 6roup9 .̂nd continued westward 
unt i l airuok the-H^aoBshzieMountains east of 
thottaokenale River. 

Aerial surveys during Jenuasry and March 
showed that these animals ooouple^ a very distinct 
end lOTge winter range to the .west of a l l winter 
ranges indicated by Banfieid,in the Roport on the 



Barren C^ound Caribou. . Banfieid Indicated winter range 
extending as far west as Keller X*ake.' This past 
winter, except for two sciall poolcets -of oarlhou which 
T r a i n e d to the eastward, a l l the animals wintered 
west of Keller Lake. (See Map #1.) The occupied 
range eiahraced a atrip of country from tho eastern 
slope of the Mackenzie Mountains eastward for 35 to 
60 miles and from the Bear Hiver In ths north i*o the 
WlUowlaice Hiver In the south, burlng the winter, 
oaribou stayed almost exclusively In high country 
above 1,200 feet and moved frequently from one h i ^ 
spot to another. Inuring a ten-day ground patrol i n 
the latter part of Januazy, we found one aoction of 
the herd at i 1«500 foot altitude and, at the time 
of the patrol, they were In t l ^ prooess of moving-
north to even higher oountry. 

During extensive surveying from 
March 24 • 26, i t was found, that there was scarcely 
any high wooded oountry between.the Wlllowlake . 
and Bear Rivers which did not ahow signs of occupancy 
during tbe. winter. Xa at least two plaoes, Just, 
south of Wrigley a i r s t r i p and et-llonaaa, the oaribou 
moved through passes in the mountains and touched 
the Mackenzie Rivor In some numbers. It ia l i k e l y 
that thoy touched tba ri v e r i n other places as well. 

I>urlng the March 24 - 26 survey, i t 
was expected that caribou would be on their way 
eastward. They were, but the movement.was not nearly 
•a marked as had been antioipated. For a l l intents 
and purposes, they were s t i l l occupying their winter 
range area except for a few columns which had pushed 
to the east. However, their distribution had changed 
oonsiderably. Instead of occupying t^e high country, 
they were moving to loner oountxy and partioularly 
along river valleys* (See Map ft, direction of 
movement Indioated by arrows.) This movement was 
partioularly hotibeable i n a large valley which 
extends In a southward curve frcm Blaokwater Lake to 
Kellar Leke. Movements, in general, were southeast, 
as would be expected, but frequently.groups would be 
i&ovlng down velleya In almost any given direction. A l l 
these valleys^ haaever, ultimately turn east or 
southeast. 

1!he oaribou at this time appeared to 
be s p l i t into two rather distinct groups. A large 
group was moving southeast from the vicinity, of 
Bear River. A second group, which m l ^ t be more 
accurately described as a loosely connected aggregation, 
occupied a large area t o the south of thi s . (See 
Map 1 1̂.) There were good indications that rapid 
movement to the eest or southeast could be expected 
during April . Three areos of marked concentration 
were noted in these two groupa (see Map 1̂) and It 
ie suspected that other o<moentrations were present. 

Two small groups of caribou^ presumably 
parts of the Rae herd, remained well to the east: of 



the geaeral wintering area. (Bee Map One of 
these wintered on the Johnny Ho River In the.violaigy 
of Lao Taohe and had Just started an eastward moyement 
in Maroh. TixQ eeoond group wes f i r s t located early 
i n JanuEsry between Lac l a Uartre and the Willowlake 
River. By lato In January It had moved southeast to 
Windflowor Lake; by the lest week In February, It 
had moved northeast to the south shore of Lao Ta 
Martre, around to the southeast-corner of that lake, 
and presumably.away from It in a northeasterly direction. 
Strangely, this herd of oaribou passed through the 
Lac l a Martre area.without being oontaoted by the l^ae 
Indians, who were aesperately in.need of oaribou e l l 
during the winter. 

Winter Movements of the Radium Herd 

- ' Seotlor.s of the Redlum Herd moved Into 
the winter range early this yesr. By the f i r s t week 

' in Hovember, oaribou were nmerous. In the vioinity of 
Sldorado end a i^ort time later they had.reached 
Fort Franklin on the west end of Keith Arm, Oreat 
Bear Lake* Large numbers of them occupied their winter . 
range well before freeze-up and varloua observers saw 
caribou swimming across unfrozen portions of rivers 
and lakea or crossing very thin ice under hazardous 
oonditions. . During the latter part of Dec^ber, 
elements of this herd were s t i l l moving onto the 
winter range from the vioinity of Dease River,-
Dismal Lakos and the Big Bend in the Coppermine. 

/ The.Rodlum herd oocuplod a very large 
winter range Including a strip 10 to 40 miles In depth 
Qompletoly around the southeast aide of Greet Bear 
Lake from Dease Arm to the Boar River. Ovor most of 
this large area, caribou were exceedingly scattered 
and in very small numbers. There were three areas 
of concentration. (See Map )^1). The largest of 
those was found on the peninsula which l i e s between 
Dease Arm and MoTavJ^ Arm. 'Hie second largest -
concentration was in the v i c i n i t y of Fort Franklin. . 
In this case, however, i t Is.not known to what extent 
the Radium herd mixed with the Rae herd, a a the 
majority^of animals in this concentration might well 
have belonged to either herd. The third area of -
ooncentretion was a narrow strip of forest oountry 
just south of MoVlcar Arm- and the numbers of animals 
involved were no more .then a few. thousand ot least. 

Once the oaribou were oh this winter, 
range, their movements appeared to be limited, - 1 " 
a l t h o u ^ the herd wes so thinly scattered over a 
large area that movements would not be readily 
noticeable anyway. It is emj^^aslzed that while the -
winter range occupied by these animals was very large, 
the numbers Involved were not nearly so ^ e a t as those 
involved In the Rae herd. 



From tho s i z e of the winter range, the 
faot that there were three widely separated areas of 
Qonoentratlon, and the faot that movement onto the 
range took plaoe ovor a. period of prohahly three 
months, i t Is thought l i k e l y that t h i s herd Is not a 
well-defined, separate u n i t . Xt Is quite poeslhlo 
that there may he two or moro minor herds Involved 
Instead of one large one. Xt l e known, f o r Instenoe, 
that the oaribou which wintered Just eouth of Dease 
Arm moved into that area from west of the Dismal 
X*akes and September Mountains and down the Dease 
River. Xn l a t e March they had oommenoed a marked . 
northward movement along the same route. The 
animals which wintered furthear to the south moved In 
from the d l r e o t l o n o f the B i g Bend i n the Coppermine, 
and i t i s thought that a good number of them came from 
east of the Coppermine River i t s e l f . 

Winter Movements o f the Oreat Beer Herd 

' Due to the faot that only two survey 
f l l g b t e contaoted the oreet Bear Lake herd, t h e i r 
winter ffl^ovements are more a matter of speculation 
than of feotk Since t h i s herd had not been previously 
located during the course of the oaribou survey. I t 
would appear worthwhile to record the picture as It 
appoaredi 

- > The whereabouts of this herd during the 
wlater of 1949 - 5P Is not known* A survey f l i g h t 
during the middle of A p r i l , 1950, eompletol'y around 
the north end of Great Bear; Lake, f a i l e d to show any 
signs of oaribou o6cttpatlon> On February 17 • 1931» 
a f l i g h t waa made from Fort Franklin, around the: whole 
north aide of Great Bear Lake and the herd was located. 
On March 2» a further f l i ^ ^ t T-^B jaade from Dense Arm 
t o the northward and additional elements of the herd 
wero noted. 

Xt appeared ,that t h i s herd moved t o Great 
Bear Lake l a r g e l y from l^he v i o i n i t y of the Heldane 
River and the headwaters of the Horton River* On 
reaching Great Bear Lake, they moved westward to tha 
west end of Smith Arm and south i n the d i r e c t i o n of 
Bear River. (See Map ^1.) 13ie t o t a l area occupied 
by t h i s herd i s not known but i t i s suspected that i t 
i s very large. A s t r i p 150 miles long on the north 
Bide of Great Bear Lake contained wintering oaribou 
end from Dease Arm tho animals eztonded northward 
f o r at least 100 miles. (See Map #1.) No areas of 
oonoentretlon were noted but enlmala were w e l l 
d i s t r i b u t e d In small numbers, and i n smell groups, 
ovor the whole area covered. 

From the indications noted on the two 
survey f l i g h t s , i t Is very possible that- t h i s herd 
Is a very large one. Infbrmatlon on I t Is almost 
e n t i r e l y l a c k i n g since i t haa l i t t l e contact with 
human beings, l e s s , i n f a c t , than argr other major 



.herdw Fort Good Hopo Xndieiis contaot. It aomo wtntors 
on Lao deo Bola and a f e w trappers usually see part 
of i t on Smith Ara in the Good Hope Bay area. Other . 
than thB poselbillty o3r a fow Eskimos from Paulatuk 
meeting It, these are i t s only regular human contacts. 

Oaribou Wintering on the Barrens 

During the past winter, as during the • 
proTioua winter, a very considerable number of oaribou 
wintered Gn the Arctic Coast. Caribou are well known 
to winter in the barrens occasionally and during.the 
time of Hoar's investigation, major herds were found 
wintering In the inland, barren oountry. During the -
jpaat two winters, the. numbers of caribou on the 
Arotic Coast have been large and,.if Banfield*o >: 
aseesamant of caribou distribution la essentially 
correct, then major portions of several of h i s herds 
must hava stayed in the north. 

• During this past winter, oaribou wore 
found wintering along the Coppermine Hivor from the 
Big Bend to Coppermine It s e l f and frcm the west end 
of Coronation Gulf et least 450 miles to the eest 
to Adelaide Peninsula. Some portions of the Coronation 
Gulf, E5B^ Peninsula and Bathurst Inlet er^^s in 
particular, were covered several times during the 
winter snd soattered herds of five to 250 animals were 
always eeen. Hsklmos have reported caribou as being 
very numerous at Kent Peninsula, Gordon Bey and inland 
from Coppermine, throughout the winter, ihey hevo 
reported herds numbering In the thousands of anlmalo / . 
from the Coppermine aroa In particular. , . 

The proper assesament of nutfibers of 
animals Involved i s not practicable since most of 
my tripe wero courtesy flights qnd hot proper surveys 
end the total^area occupied.by the caribou ie not 
known. It i s reasonably oertaln, however, tbat these : 
oaribou were pretty well confined to coastal areas or 
tho valleys of larger ri v e r s . Plights between Bathuret 
Inlet and Tellowknife, Bathurst Inlet and Reliance, 
and Tellowknife end Cambridge Bay, as well as the 
reports of barren ground trappers, have failed to 
give any Indication of oaribou wintering on the Inlend 
barrens. Both In the v i c i n i t y of tho tfpper Back River 
and Oontwayto Lake, Sskimos suffered greet hardships 
during the winter due to.a lack of caribou. 

Some idea of the numbers Involved was 
obtained liast yeor et Bathurst Inlet, Sarly in May, 
an estimated 50,000 caribou orossed the Inlet.from the 
north*?<3St* Late In May, a group, counted at 46,000, 
oame on the heels of Jbhe f i r s t migration. ' These wore 
followed by straggling animals numbering at least 5»000. 
In addition, two other migrations ore known to have 
crossed the Inlet, one well to tho south end another 
within range of our observation point but too far away 



to ooimt. 1^680 mlgrotloma iooluded a mlalflmia of 
25,000 animaXa and poaaibXy aa aiany as 50.000 or 
75,000. It Is feXt that aXX these animals wintered 
on the ooast and very l i k e l y represented the majority 
of animals whloh did so* It Is reasonehly oertaln 
that theae animals did not winter within tree l i n e 
slnoe hy the middle of May, th0 major herds going 
north were s t i l l in the v i c i n i t y of Oontwayto Lake* 
I have no hesitation in stating that during ths 
winter 1949 - 50, hetween 126,000 and 176,000 oarlhou 
wintered on the Arotic Co^at in the Coronation Gulf 
and queen Maud Gulf areas. Almost certainly, an 
equivalent numher, i f not more, have wintered in tho 
same area this yeer. 

The Tellowknife Herd 

Efforts were made, largely through the 
interrogation of hush pilots , to locate the Tellowknife 
oaribou herd referred to In the report "The Barren-
ground Caribou". Ho signifioent numb^ of caribou 
winterod on the northeast shore of Great Slave Leke 
or croased the east Ĵ m of the lake via the many 
islands. A few caribou were present in the general 
area mentioned above but thoy were so scarce as to 
be obviously strays. 

A herd of oaribou waa found wintering 
i n Q rather limited area whloh would be encloaed 
by lines between Thubun, Hutledge and O^Oonnor Lakes. 
These caribou were in the one area a l l winter end 
did not leave i t u n t i l well on in March. Flights were 
made over l^em on March 9 and March 19. On the 
l e t t e r date a number of aerial photogrophs were taken 
and a oensus was made. 

This herd i s thoufi^t to be a f a i r l y well 
established entity. Its prosenoe i n , or near, the 
same general area has.been a matter of record by , 
various persons for some years. It has been known to 
cross Groat slave Lake oo occasion on both its southward 
and northward treks. This year i t moved in from the 
extreme east end of the lake and did oot oven touoh 
Hellanoe or Snowdrift although i t followed tbe lake 
shore a relatively few miles sout^ of tho latter point. 
Apparently,it moved oilt in the same general dlreotlon 
in tho spring although^ a very fen individual anloials 
orossed Great Slave Lake. From both the numbers involved 
and the past history of this group of caribou, i t i s 
thought that It la the Tellowknife herd. 

The winter grounds chosen by this herd 
differond s<Mei^et from those of other herds mentioned 
in that the forest cover was predominantly Jeckplns 
(Finus B'anksina). 



Goneral Cfaaraoterlatlog of tho Winter Raggte 

Almost without exoeption the oarlhou herds 
under ohserTation during tt» past winter ooaflned 
t h e i r e o t l v l t l e a t o areae of heavy foreat cover. The 
exceptions, of course, were those carihou which 
wintered on the A r c t i c Coast. The Great Bear, Radium 
and Rae herds wintered In a heavy spruce-lichen 
association. Tho small herd south of Greet Slave Lake, 
which was surveyed In March, winterod i n a jaokplne -
spruce - l i c h e n asBOcletion. A l l these winter areaa 
where oharaotoriaed hy a heevy growth of spruce (Picea s 
up to s i x t y feet i n height, with trees often growing 
so close together that In many places a man would hove 
d i f f i c u l t y In forolng h i s way through. Open areos, 
suoh as small lakes, oreoks and swamps, were used 
extensively f o r t r a v e l hut during January and Fehruary, 
tho great majority of oaribou were to be found a c t u a l l y 
i n the forests. 

While these fco^ests had large trees growing 
olose together, they had, nevertheless, heavy lichen 
ground coyer with asooolations of bearberry (Arotos-
taphsfloa V r a - u r s i ) . b i l l b o r r y and rook cranberry 
(Yaoeinlum sp»).' and shr.ubs such aa glandular b l r o h 
(Betula alandulosa). Puro strands of white b i r c h (Betula 
fapyrlfera) and poplar (Populus s p . c o u l d be found 
ere and there but these wero not used by the caribou. 

*f^Q winter snow cov^r i n these- forests averaged obout 
three feet i n depth with loe»l areas having considerably 
moresiow. Xn e l l oases, the snow remained r e l a t i v e l y 
l i g h t and f l u f f y throughout the winter and the oaribou 
had l i t t l e d i f f i c u l t y In digging for feed or In 
t r a v e l l i n g . In some l o c a l areas, extensive willow -* 
alder - sedge aesooletlona were t o be found and these 
were heavily u t i l i z e d . b y oaribou. Bedgea (Qarex ap.) 
were decidedly preferred foods In some areas. 

Tor the most pert, the winter ranges were 
on r e l a t i v e l y high ground. This Is not thought t o be 
due to the faot that the oaribou were preferring higher 
ground i t s e l f but rather because the heavier forests 
i n which they were wintering were found largoly on the 
higher ground. Along the north shore of Great Bear Lake, 
tbr instance, the low shore i s r e l a t i v e l y barren and 
few oaribou were noted. Inland h i l l s , however, have 
heavy forest cover end t h i s Is where the oeribou wero 
found. The winter range of the Roe herd wae In an 
area seldom leas then a thousand feet above see l e v e l and 
frequently os h l ^ as two or three thousand feet. I t 
was noted that they had fed heavily on the Mackenzie 
Mountains, right up to the tree l i n e In many places. 
The average altitude of the best spruce forests In 
t h i s area, however. Is about 1^500 feet. The two 
pockets of caribou l e f t by the Rae herd during t h e i r 
westward passage wintered In r e l a t i v e l y low country. 
However, t h i s oountry also was oharobtorlzed by hoevy 
forest growth. 

...10 



The range ueed by tha Rae herd, i n partioolar 
vas subject to intensive u t l l i a a t l o n . . Throughout the 
winter, the anlmelo usually moved In very large groups 
from u t i l i z e d to unutilized areas u n t i l the whole range 
area hsd been covered at. sc^e time or oth^r* ^ e 
oondltion of the forest area, Immediately after the 
oaribou had l e f t i t , was remarkable. Trails wwo so , 
numerous and so hard*paokod that a man with moooaalna 
oould walk anywhere through It with no d i f f i c u l t y . 
Small creeks and lakes In such an area wouldprovide 
excellent roadways. I^om the air ,. I t was vejy noticeable 
that extensive feeding had been carried on. The 
oherabterlstic crator-llke holes l e f t by feedlog o^ibou 
were even more apparent from the air than from the 
ground. Feeding holes were uniformly found over any 
given part of the range, generally speaking, although 
there seemed to be some areas which were used so miioh 
by travelling or resting .caribou that they were not 
used for feeding. The larger lakes within the winter 
ranges were scarcely used at a l l except immedlately 

' along the shores. This condition was most noticeable 
. from the a i r . To en observer who was used to seeing 
oaribou travelling in great numbers along larger 
waterways i n the spring or early wlntar, the oondltion 
in January and February was quite, reversed. When 
oaribou did oome t o a f a i r l y large lake, they might 
stop, on i t and rest i f the sun was shining end the 
day was calm; but i f there was any breeze blowing, 
they would walk rapidly in single f i l e directly across 
the lake Into the wind, resting after they had reached 
the forest oh the far shore. 

Lakes with dimensions pf a mile or more 
were avoided although the forests, along their shores 
might be heavily used. It waa extromely d l f f l o i a t 
to locate major concentrations of caribou from the 
eir for this reason. A large lake, \^loh could be 
seen for many miles, might be quite devoid of oaribou 
but when the aircraft wes brou^t down to within 
1,000 feet, or less, directly above the shore, the 
forest was seen to be f u l l of animals. The pocket 
of oeribou which wintered southeast of MoVlcar Arm 
on Great Bear Laice, Is an' excellent example of. this, . 
A number of flights wore made over this area dmring 
the winter. On eecdi ocoaslon, very fresh t r a i l s were 
seen crossing ponds and other open areas, which 
indioated the.presence, of f a i r numbers of oeribou, 
but on no occasion were any great numbers of animals 
aotually seen. Another excellent example is the 
south shore of Great Bear Lake where a strip flight 
over 150 miles long was mede but less than 3^ oaribou 
were seen. There had been heavy snowfalls on tha 
previous few days and fresh t r a i l s were olearly 
evident through the whole strip* Almost oertalnly, 
i f the forest cover could have been temporarily rolled 
back, thousands of animals would have been seen. 



Aerial oensus mbtZiods based on strip oounts 
siaply would not work-In areas suob as t n l s . The only 
wsy In whloh oaribou oould be spotted readily was 
by flyl h g three or four hundred feet from tho tree 
tops and looking as straight down as was possible* 
When oaribou were seen, they showed up readily enough, 
but oounto, evon of very smell groups, oould not be 
made* 

Winter geeding Habits 

During the ground patrol i n Jonuary; 
oxoellent opportunity was afforded to dlsoovor what 
the oaribou wore feeding on and how they wore going 
about i t * It was not possible to make extensive 
observations on oaribou aotually feeding slnoe the 
animals with whloh we were i n oontaot were ohanging 
their range at the time and not stopping to eat.^ 
Howover. great numbers of oaribou had obviously fed 
i n the area a short time'previous and slnoo no snow 
had fallen recently, tracks and other signs were 
very plain* The manner in which caribou gathered their 
food waa remarkably conalatent* Almost Invariobly a 
crater-like hole would be dug whloh ranged in depth 
ftom two to three and one-half feet depending on the 
snow depth. A hole would be approximately three and 
one-half to four feet wide et i t s upper margin ond 
six laches to ono foot wide at the bottom. There was 
seldom ony evidence that the animals ever attempted 
to enlarge individual holes. The procedure apparently . 
was to dig a hole, feed on the six to twelve-Inch 
exposed area at the bottom, then move on and.dig another 
hole. Individual holes did not frequently overlap 
although they were rery often plaoed Immedlataly 
adjacent to each other. As a consequence, only a 
fraction of the ground cover would be'utilised in " 
any given area. This was thought remarkable, partioularly 
in view of the heavy ooncentretion or animals. Occasionally 
along the river banks or in swampy areas, feeding craters 
would be dug into the side of a bank at an oblique 
angle* rather then straight down to a. hoErizontel 
surfao'e. • ' 

A most remarkable aspect of these feeding 
holes was that very l i t t l e effort was wasted in finding . 
food* ' Of hundreds of food holes which were observed, 
not ono was found which did not hsve suitable food at 
the bottom. The a b i l i t y of the caribou to strike 
paydlrt in digging for food along river margins was 
particularly marked. Sedges In this oountry vnry 
frequently grow in thick, individual olumpe rather : 
than in a ,contlauous carpet, ond i t waa noted that 
the feeding holoe struck these large clumps with 
uncanny accuracy. It wos obvious that tho caribou 
havo some sense or intuition which enable them to-know 
where they w i l l find food before they start digging. 



Zt i s Interes t ing t o noise tbat I have been Informed 
by severa l r e l i a b l e souroes In the North that some 
Eskimos oan do the same t h i n g . I f an Eskimo wishes 
t o f i n d A r o t i o heather i n the w i n t e r , he oan go out , 
choose a spot , d i g donn through two to six feet o f 
snow and almost i n v a r i a b l y he w i l l have h i s heather even 
thouo^ that plant may make up a very smal l percentage 
o f l o c a l ground cover. 

Oaribou were noted to be feeding heav i ly 
in three rather d i f f e r e n t typeo of eco log i ca l u n i t . 
(1) The heaviest feeding wos dono i n t y p i c a l spruce -
l i c h e n as soc ia t ions . Spruce - l i c h e n assoc iat ions 
were dominant e c o l o g i c a l uni t s in the area. (2) Oaribou 
wero feeding heav i ly on sedge - wil low • a lder as
soc iat ions , where they were present* along stream 
banks, lake margins and i n forest swamps. (3) In some 
inatanoes, l o c a l intensive feeding woo c a r r i e d do in 
willow - sedge essoc lat ions in burned ovor areas . Many 
of the burns have qu i te t h i c k sedge and willow ( S a l i x 
op.) growth In e a r l y steps of recovery. Burns, In 
which feeding hed been c a r r i e d on, were thou^t t o be 
mostly e ight to twenty years o l d . 

Xn forosted areas , f eed ing was c a r r i e d on 
almost exc lus ive ly i n open areas between spruce t r e e s . 
Xn places where sprucea ^vere so th ick that they touched 
one another, l i t t l e , or do feeding was done. The 
obvious ly preferred food was f ru t loose Uohene o f 
var ious species although considerable amounts o f 
essooiated p lants were gathered^ as w e l l . Only i n 
rare instanoes was spruce i t a e i f found i n the food 
cra ters and in no oases d i d spruce show signs 'of 
having been eaten. There was no evidence of browsing 
above, the snow i n foroeted areas; 

Along r i v e r margins end the l i k e , sedges 
were often u t i l i z e d v e r y h e a v i l y . In moat oases, 
there were some nuaber of shrubs Inoluded i n the food 
oratere end.where these shrubs were b i r c h , wi l low 
or a lder (Alnus 8p . ) . t h e y u s u a l l y showed minor signs 
of having been browsed. The fo l lowing table l i s t s the 
ut l l i i s ed speoies found In 42 food craters along ths 
r i v e r margins: 

(1 sedge alone - l8 
2} sedge - willow . - l8 
5) sedge - b i r c h - 4 
4) sedge - wil low - h lder - 1 
5) fledge - b l r o h - a l d w - 1 

Occas iona l ly , areas such as these showed some Ql^aa 
of browsing on willows above the snow, but these were 
only minor occurrences. 

Willow grows very h e a v i l y along stream 
margins i n t h i s country and most o f It had not been 
touched. 



In burnod over nreas the searoh f o r food 
followed onioh the eame pattern aa i t had along the 
water margina with the ezoeptlon tbat more browsing above 
the show was evident. S t i l l , t h i e w^o of minor 
ooou^nrenoe when compared t o the large amounts of browse 
which wero Gvoilable; nevertheless, i t was carried 
on quite intensively i n small l o c a l areas. In one 
place i a p a r t i c u l a r , two or three acres of chest-high 
willow shrubs wero found, probably three-quarters 
of which had been browsed and some of ̂ i o h had been 
chewed down to a twig thlolcness of nearly one-half-
inch. Thero i s no apparent explanation f o r t h i e . -
Feasibly some p a l a t a b l l l t y or dietary factor i s 
Involved, and yet this does not seem possible since 
such browsijQg wee of minor occurence. 

In connection with feedlDg habits^ i t m l ^ t 
also be w e l l to mention the chewing of a n t l e r s . 
During May and June of 1950, t h i s observe witnossed 
et Bathurst Inlet migrations involving more than 
100,000 corlbou, m.any of whloh were young animals end 
females whloh were shedding t h e i r antlers. Sevoral 
hundred of theae antlers were noted end oolleoted, end, 
with only one or-two except lone, they showed evidence 
of chewing. In som« cases, only en inch or two Inohse 
would he l e f t of antlers a foot or more i n length. 
The chewing occurred immediately a f t e r the antlers 
wero shed, although, unfortunately. I t was-not 
possible to determine whether the antlers were chewed 
by the oaribou which shed them or by other anlmels. 
The seme phenc^ena was noted during the January p e t r o l . 
In t h i a instance, r e l a t i v e l y few antlers were being 
shed end these wero c h i e f l y very large antlers from 
Older male onlmals. Hone were seen that did not ahca 
evidence of chewing, end, aa In the case of those 
noted the previous spring, chewing was often o'arried on 
so p e r s i s t e n t l y that oaribou bled f r e e l y from the mouth 
before they ceased t h e i r e f f o r t s . 

Predation 

Thoro i e no doubt that wolves are vory 
oommon ealmala throughout the rango of the barren 
ground caribou. In the course of the considerable 
amount of f l y i n g during tho past winter, more wolves 
were seen than cny other animal extjepting oaribou. 
Wolvos were reported ae being abundant In e l l areas 
In whloh caribou were seen during the past winter* 
with the exoeption of the eastern end of f^ueen Maud Oalf 
In the v l o l n l t y of Sherman I n l e t . 

At Coppermine, wolf s t o r i e s were p a r t i c u l a r l y 
numerous during the winter. This observer was t o l d 
quite s e r i o u s l y of wolf peeks eo large that when they 
moved through a v a l l e y I t was l i k e watohing the waves 
on the ocean. Several Bsklmoa reported having been 



followed frosi time to t i a e by large psoks of wolvos 
end, needless to say, these st o r i e s booomo highly 
coloured i n the r e t e l l i n g . Packs of 100 and more 
wolves were re(>ortQd as oomaion, a l t h o u ^ t h i s observer 
wae unable to speak f l r a t hand to any of the parsons 
reporting suoh pecks and Is most doubtful about 
such reports. 

In the course of 1 2 , m l l e a of a e r i a l 
t r a v e l during the winter, a t o t a l of 60 wolves was 
seen. Three addi t i o n a l wolves were seen during our 
ten-dey ground p s t r o l . i i i January and packs of wolves 
were heard howling on several oocaaione duiing t h i e 
ground p a t r o l . The t o t a l of 60 wolves i s thought 
to indicate a r e l a t i v e l y large population on;oaribou 
wintering ground. This year, due to the f a c t that 
the caribou wintered i n very thick spruce forest, 
one would expect r o l a t i v e l y few wolves t o be seen 
from the e i r . In almost every ces© where wolves 
were seen, they were heading as faat.ae possible 
for the nearest cover and, undoubtedly, mony wolves 
must have reaohed oover before they were observed. 
A f i n e example of evasive action In open oounti^y 
was noted oh March 6. A white wolf, only s l i g h t l y 
darker than the snow cover, waa seen on the open 
barrens noar the Hood River. When f i r s t seen, t h i a 
wolf was running r a p i d l y f o r a small rook outcrop 
where l i g h t and shadows provided some contrast 
to the str a i g h t snow cover. Immedlatoly on reaching 
the rock. It stood motionless and remained In that 
p o s i t i o n , even though the a i r o r a f t passed within 
two or three hundred feet. On onothor ocoaslon, 
however, a pack of nine wolves wos seen on e very 
smell lake. Theae wolves f i r s t dashed Into the 
heavy timber, and then, as the a i r c r a f t c i r c l e d , 
dashed out on to the lake again and f r o l i c k e d 
about., ' 

Wolves were seen on 12 out of ,31 f l y i n g 
days. In comparison, caribou were seen on 27 out of 
31 f l y i n g doys. Tho majority o f the wolves w«fe singl e 
animols or in small groups. Single animals were 
seen on eleven oooaslons; 2 animals on s i x occasions; 
3» twice; 4, once; 6, once; 9t once; and 12, once. In 
the case of the pack of twelve addi t i o n a l soattered 
animals, t o t a l l i n g seven, were seen ,In the v i c i n i t y 
and they m l ^ t very w e l l hove formed a pack of 
nineteen. ^ I s , Incidentally, i s the largest 'mlf 
pack seen i n the north by t h i s observer end t r u l y 
authentic reports of l a r g e r ones are seldm hoard. 
Of the animals observed, s i x were-black In colour; 
eight, white; eighteen, grey • Colour wae not n;£ ed 
s p e c l f i o a l l y in, tho case of twenty-eight but i t i s 
thought that tho great majority would be varying shades 
of grey alnoe blaok or white animals are most noticeable. 
The majority of wolves were seen in timber country on, 
or close t o , occupied caribou winter ranse. . 



Sevea wolves wore seen on the bnrrens.along the 
j ' i T o t i c Coast where oarlhou wero wintering, . With, faw, 
exoeptions, wolves wsre either within large essooi&tlons 
of oarlhou or w i t h i n easy t r a v e l l i n g dletance of them. 
Often wolvos would be seen In oountry through whloh 
large numbers of oaribou hed recently passod and i n . 
which a faw i n d i v i d u a l s s t i l l remained.. On March 26, 
a very large group of oeribou was seen i n an area of 
about 10 X 20 miles south of the Bear River.. A great 
many thoi;sands of caribou were l y i n g down in thie area 
and. In the single s t r i p f l i g h t which our gaaoline 
supply allowed,-nineteen wolvos were noted even tSaough 
major attention was being given t o the photo^aphlng 
of oaribou. These wolves were apparently moving 
f r e e l y throughout the r e s t i n g herds and were c e r t a i n l y 
present i n s u f f l o l e n t numbers to do oonaiderabie 
damage i f thoy wished.- On another ocoaslon, a peck of 
s i x wolves was caught on the open loo of K e l l e r Lake. 
Theao animals were following the p l a i n and recent 
t r a i l of a group of about 75 oaribou which WBS four 
miles ahead of them on the loo., . 

Xt Is thought most remarkable that, 
despite a l l the f l i g h t observat.ions of wolves and 
caribou during the winter, not-a single w o l f - k i l l e d 
caribou.was seen. W o l f - k i l l e d caribou show up very 
p l a i n l y from the a i r when t h e oarcaaaes are l y i n g on 
open lakes or oth(^ bare coixntry. Fresh k l l l e ere 
usually unmlatfikable. Old k i l l s can u s u a l l y be aeen 
because of a large o l r o l e of dark f u r , blood and 
debrle on the white anow or ice sixrfaoo. The l a t t e r 
condition wae noted on one occasion only and since no 
landing was made, there i s no reeeon for s t a t i n g that 
the animal had been k i l l e d by wolveo, Cortalnly, wolves' 
were k i l l i n g caribou and I t l a probably safe to say 
that they were l i v i n g almost e n t i r e l y on caribou, but 
evldencea of wanton slaughter were not preaent. Very 
possibly tho wolves were px i l l i n g down animals i n the 
t h i c k forest' wheroEdlla would not be r e a d i l y observable. 
On one oooaslon, a large grey wolf was seen ceasing a 
lone oaribou In t h i c k forest cover. . From th© depth cf 
the anow, i t was taiought that the wolf would have a 
long, hard chase before I t was successful. 

I t was hoped at the s t a r t of the winter 
that opportunities would be found t o get on the ground 
with largo herds of caribou f o r s u f f l o l e n t lengths 
of time to undertake experimental wolf control. 
However^ time and the greot distance between the 
oaribou and Yellowknifo, i n t e r f e r e d . The observations 
very c l e a r l y indicate, however, that the p o s a l b l l l t y 
of k i l l i n g e considerable number of wolves would be 
good under o e r t % i n circumstances. Since the oaribou 
were mobile a l l winter, a man k i l l i n g wolves would have . 

The a i d of a l i g h t a i r c r a f t would be Invaluable f o r 
spotting caribou ooncentratlone, m^lng extensive sets 



tor wolvfls and v i s i t i n g the eets . One or two men, 
wi th a l i g h t a i r o r a f t ' f r o Q u e n t l y at t h e i r d i s p o s a l , 
oould probably ^ t l l more wolves during tho winter 
than a great number of men working s o l e l y on the 
ground by dog-team. T h i s observor would very muoh l i k e 
to see prooedure nuoh ae t h i o t r i e d for the course of 
ono winter . I t -would, o f course, hovo to be a f u l l - t i m e 
job for thy man or men involved. 

S t a t l a t 1OB 

E f f o r t s wero made during the winter to 
determine the numbers of animals involved i n eaoh o f 
the major oaribou herds to which at tent ion woe being 
given. A great dea l more d i f f i c u l t y was encountered 
i n t h i s than had boen an t i c ipa ted , l a r g e l y due to the 
v i r t u a l i m p o s s i b i l i t y o f running euoooesful a e r i a l 
tronsoots during January, February and ear ly March. 
During these months, the caribou remained for the 
laost part In he^vy spruce forest ond, as haa been noted 
elsexiihere, were nearly Impossible to count'. Hot*«ver, 
I t Is f e l t that some worth-while data can be presented. 

A success fu l survey was flown on the 
Rao herd dur ingMaroh 24, 25, 26. The areas occupied 
by the herd et that time were defined with oonsldarabSa 
accuracy and s t r i p counts were poss ible* During the 
days mentioned, the Rae iierd was found to be oooupying 
a range 4,900 square mil«:ts i n extent. Within t h i s 
a r e a , 552 aurvey miles were flown and i t l a f e l t 
that th i s represents approximately 552 square miles 
surveyed. In t h i s mileage, 14^909 oaribou were • 
oountod or photographed g i v i n g e density of 2? oaribou 
per square mile* The winter ing population l e , therefore 
ca lcu la ted et 122,300 car ibou plus about 3,000 animals 
which wintered eway from the main herd , as ind icated 
p r e v i o u s l y . I t w i l l bo noted that th i s figitre i s 
oonsiderably less then the 210,000 population estimated 
by B a n f i e i d . While the f igure 125«300 l a admittedly 
subject t o considerable e r r o r , i t Is not f e l t that 
there wero appreciably more corlbou than estimated. 
The s i z e of the u t i l i s e d wlater range alone would 
not permit the presence of many moro animals . The 
whole winter range must have c a r r i e d about 15 oaribou 
per square m i l e . I do not f e e l that, th i s f igure 
represents a decrease In tho Hat^ herd. As he^ been 
noted elsewhere, caribou numbering w e l l . i n excecs 
of 100,00 have wintered on the A r o t i c Coast and very 
l i k e l y elements of the Hae herd were involved in t h i s 
populat ion. 

A r a t h e r thorough survey w&a flown 
over the presumed Tel lowknife h^rd on Kerch 19. The 
area then occupied hy the caribou waa calculated at 
1,102 square miles and I 3 6 miles were flown wi th in 
t h i s area . A t o t a l of 544 oeribou were seen. The 
oaribou population waa ca l cu la ted at 4 per square mi le 
g i v i n g a t o t a l winter ing population o f 4,408 animals. 
T h i s populat ion f igure I0 quite In l i n e with that of 
4,000 presented by B a n f i e i d :^nd i t i s t h o u g h t t o add 



weight t o tho aasumptIon t h a t t h i s group was Indeed 
the T e l l o w k n i f e h e r d . 

Ho p r o p e r l y o a l o u l a t e d e s t i m a t i o n ' o f 
numbers for the Great Bear herd oan be g i v e n . On 
the two f l i g h t s whloh touched t h i s h e r d , oaribou were 
noted In a d e n s i t y approximating 2 or 5 por equere 
m i l e . The t o t a l area being u t i l i s e d by theae o a r i b o u 
l a not Icnown. I t i s thought, however, from the 
soattered d i e t r i b u t i o n o f anlraels over a very l a r g e 
a r e a , that p o s s i b l y they were u t i l i z i n g as muoh as 
8,000 or 10,000 aquere m i l e s o f winter range. I n 
t h i a event, B a n f l e I d ' s f i g u r e o f 30,000 i s quite 
resaonable and I oan see no reason f o r modifying I t 
ot tho present t ime. 

The Hadlum herd was found t o be t h i n l y 
soattered over a wide area xiith three points of marked 
conoentrat loh. V a r i o u s p o r t i o n s of winter range were 
touched on a number of f l i g h t s but In no case was a 
thorough survey p o s a l b l e . The f l i g h t s t r i p s wore 
s c a t t e r e d ae to time and p l a c e ' a n d , many were flown 
under such poor c o n d i t i o n s that i t l a not thought 
d e s i r a b l e t o apply mathematical c a l c u l a t i o n s to 
determine the p o p u l a t i o n . B a n f i e i d s t a t e d that there 
were 3»000 c a r i b o u In t h i s h e r d . This f i g u r e i s 
c e r t a i n l y too low. The tracks and t r a i l s noted on 
the east end o f Dease Arm on February 17 i n d i o a t e d 
a minimum o f 10,000 c a r i b o u w i n t e r i n g on the 
peninsula south o f Dease Arm. There were at l e a s t 
between 4,000 a:<̂  3,000 animals i n a d d i t i o n w i n t e r i n g 
from R a d i m around the south s i d e o f Great Bear Lake 
t o F o r t F r a n k l i n . 

On n e a r l y a l l Purvey f l l f i ^ t s throughout 
the w l a t e r , a e r i a l photographs were token o f groups 
o f c a r l b o u ' I n an e f f o r t t o determine c a l f r a t i o a . 

T h i s was t h o u ^ t of p a r t i c u l a r Importance since In 
n e a r l y e l l areaa under I n v e s t i g a t i o n Indians, Sskimos 
and white men r e p o r t e d very few c a l v e s . P e r s o n a l 
I n v e s t i g a t i o n s have a l s o Indioated' a v e r y low c a l f 
crop din: Ing the summer o f 1950. 

U n f o r t u n a t e l y , at the time of w r i t i n g , 
o U photographic Cata are not a v a i l a b l e and they w i l l 
not be a v a i l a b l e In time f o r i n c l u s i o n In t h i s r e p o r t . 

However, the f o l l o w i n g t a b l e gives v a r i o u s c a l f 
determinations f o r c o n s i d e r a t i o n . 

„ ^ T o t a l T o t a l 
• BSSA Date Method Segregated Oalves i Calves 

Rae (9) J u l y I950 Oround survey 4,600 4 1 4 9% 
Rae J a n . 1951 Ground survey 567 50 8 . 8 1 
Raa March I95I A e r i a l photos 545 36 6 . 6 1 
T e l l o w k n i f e March 1951 A e r i a l photos 273 13 4 . 8 1 
Radium March 1951 A e r i a l photos II8 9 7.5I 



^ 0 o a l f perooQtagos given above are 
almost Incredibly low and It would bo. f e l t that the 
data were Inadequate I f It wore not for the faot 
that general observations over a wide eroa and reports 
from others o o n f l r a them. 

In J u l y 1950 a nine percent c a l f r a t i o 
was determined among 4,600 oaribou at Bathurst I n l e t . 
These were balieyed «<o be part of the Hae herd and 
the count was taken at a time when the oolvos were 
only two or three weeke o l d . A groand count on 
5 6 7 animals of tho Bae herd i n January 1 9 5 1 gave a 
o a l f r a t i o o f 3.8% and t h i s percentage was thought 
at the time to be high since very few male animals 
were present among those segregated. 

^ e determinations made from the a e r i a l 
photographs apoek for themaelves. That made i n 
regard to the Yellowknife herd i n p a r t i c u l a r i a 
thought to be e s p e c i a l l y i n d i c a t i v e . The segregated 
animals niombfjr better than 5 % of the entire nora 
and the photographs were taken o f many small groups 
07er the entire winter range. The figurea f o r the 
Hadlum herd aro frcm photogra|}hs taken only over the 
concentration of the peninsula south of Dease Axis. 

There oan be no doubt that the o e l f 
orop i n the areas under investigation was exceedingly 
poor during 1950. The figurea indicate a crop of 
les s than h a l f of what might be considered normal; 
i f t h i s yoar were t o be followed by si m i l a r low 
reproductive years, the caribou population would be 
expected t o f a l l o f f In a most c r i t i c a l monner. I t 
i s oonalderod imperative that every e f f o r t be mede 
t o confirm the above fig u r e s and t o gather comparative 
data f o r the c a l f crop In 1952. 





Co^rihov WinttK Rojnqt Stud 
. 5 " /9 ̂  / 

Seal* 3f M'Ui /b / intlv 



Date Due 

I 

— . J 

C W S " 
5 1 - 3 5 K e l s a l l , J o h n P . dy 
c ' . 2 C a r i b o u w i n t ^ & r : . r a n g e 

s t u d y , 1 9 5 0 - 5 1 . 

MAY 2 8 f997 

I NMAG IC 
'i.-'J. 

LIBRARY 
ENVIRONMENT CANADA 
PRAIRIE & NORTH&RN REGION 
EDMONTON, ALBERTA. CANADA 



C W S 
5 1 - 3 5 K e l s a l l ' , J o h n P . 
c . 2 C a r i b o u - w i n t e r r a n g e 

s t u d y , 1 9 5 0 - 5 1 . 

D A T E D U E B O R R O W E R S N A M E . 

V / 
r ~ " — 

F O R M 232-3301 Q l 9 w E t a o n O f B c « S p « a l « y L K l 


