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1. lecakion :
The northeast corner of Permit 1415 1s 68°00°'
north and 138°30' west. It 1z in the northern tip of

Yukon Territory, about 35 miles northeast of the village of

014 Crow.

2. xmarship

Permit 1415 covers 48,202 acres. Mr. Joseph
Paradis, 404, 510 West Hastings Btreet, Vancouver, B, C. is

the owmner.

3. AesasaiRility and Ixansportation

Acsess to the area 1s by means of airereft equipped
with floass during the swmer and skis during the winter.
A fow 1ight aireraft on wheels penetrate the area as far
as 0ld Crow where they land on gravel bars along the
Porcupine River. A river boat makes two trips each summer
from Port Yukon to 014 Orow to bring in supplies. It seemn
reasonable to assume that this servise could be augaented
providing there is sufficient demand.

Loeally, transportation of heavy equipment could
be sarried ocut more easily during the vinter months. The
sountry 1is cenparatively flat with large areas of tundra




r trains could be made

and lakes. ¥Winter roads for tracto
ecost when the lakes

quickly and at a comparatively small

and tundra ~re frosen. :
Runways could be prepared and kept open during ‘

the winter on many of the larger lakes, thus giving access J
4

to the area by means of large aircraft equipped either with

e R

wheels or skis.

L. Slimake and Yexatatden
The rivers and creeks generally open during the

of m,butuomminonlmot the

until the first or gecond week in June.

latter part
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larger lakes
{n late September or early Ostober, but

Preeze-up COmes
arge rivers resain open until well into

occasionally the 1
November.

During Msy, June, and July there is almost con-
During
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tinuous daylight with warm sumaer we: ther.
November, December, and Jamuary the sun 1s below the

horison throughout the greater part of the day. The result :

1s that the length of day varies rapidly during the inter- 5
:

vening months. ‘"he winter may be severe with texpera-

tures as low as 50 or 60 degrees below sero. Residents of
onally during the winter a shinook

in temperature accompanied by
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the area state that occasi
wind causes a very rapid rise

melting snow.
The area is situated on
mn.tmomo-punmmmd-m

the extreme limit of tree
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and are usfually small and serubby. They eonsist mainly of
vhite spruee with minor amounts of poplar and birch, Willow

and alders may grow in thick masses along the banks of
streams. The greater part of the area is covered with the
various types of moss that are common to the Arsctic tundra.

S. Iyplogranhy

H.B, Bostoeck (5) has divided the Yukon into a
numbexr of divisions based on physiography. Cld Crow is
in the Porcupine Plain in this classification. The plain
is a ghallow depression about 200 miles long by a maximun
of 60 miles wide. The axis lies in a north-south to
northwest-southeast direction. The plain iz bounded oy
Porcupine Flateau on the southwest and by Richardson
Mountains, Aretic Plateau, and British Mountains on the
east and north. The northern half of the plain consists of
a low undulating area that 1s spotted with ponds and lakes.
Here and there throughout this part of the plain, hills
protrude to a height of 200 to 500 feet above the general
level. The low-lying parts are underlain by soft shales,
sandstones, and conglomerates of Tertiary and Cretacseous
ages, and the hills by hard, folded, and metamorphosed
roeks of an older age.

6. Reasona for She Investization

The geologieal investigation .f this area was
undertaken in order to map the outerops of roeks, rd to
detormine their ages and attitudes. It was eonsidered that




this information would furnish a scund basis upon which
to recommend further invertigation aimed at finding oll

and gas,

7. Hathods of lnvestizatlon

The party consisted of A.R., Allen and A.G. Pentland.
A Ceesna aireraft, rodel 170B equipped with floats, was
used for transportation. The method used was to fly first
over the permit at low elevation and reduced sruising speed
in order to observe the general tojogrephy and to spot
outerops. Plight 1ines were along the borders of the permit
first and then several passes were made acroes the central
part. In addition, all rivers and streams on the permit
or within & radiue of several miles of the permit were
flown in order to find all outerope that might have a
bearing on the structure of “he area.

Control of flight lines was by means of maps and
aerial photographs. The 8 miles to 1 ineh map from the
National Topographic Eeries published by the Department of
Mines and Technical Surveys was found to be accurate and
useful for the purpose of determining the limits of the
permit and for loeating outerops.

The second step was to make traverses on foot to
oxamine all ocuterops, colleet fossils, and deteraine
attitudes. Generally, a landing was made on the river or
a lake, the party sfeparated, one going each direction, and a
pace and ecapass survey was nade, or the euterops were
losated by means of maps and asrial photogrephs.
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A photographic mosaic was made to the scale of 1
ineh to 1 mile and outcrops were accurately located on
this. The final map was reduced to 1 inch to 2 miles
becaise of the large area covered.
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3. Besdonal Jeolocy

e et

Cairnes (1) states that formations along the
Yukon-Alaska boundary between the Yukon and FPorcupine Rivers '
are dominantly of sedimentary origin but inelude scme
intrusives and also a group of metamorphic roeks. The S
sediments range in age from Recent to Lower C.mbrian or
possibly Precumbrian age. This 1s one of the most conplete
sections of Palasosoic rocks, from the Cambrian to the
Carbonifercus, known in the Roeky Mountain regions of ,
Canada, or the United States within such a limited area.

Zhe Tindir groy. 1is older than Middle Cambrian ’
and nay prove to be Precambrian in age. No fossils have .4
Leen found. The reocks are dolomites, quartsites, shales,
piiyllites, and associated greenstones. g

The Tindir group 12 overlain unconformably by a
thick series of limestoner and dolomites whiech range in age
from Cambrian to Pemnsylvanian. The entire series of roeks
from the Cambrian to the £ilurian appears to be conformable.
Possile are reare with the result that it is very dirficult
to differentiate the beds of different ages. The Devonian
limestones resemble very closely the older roeks but they
are Somewhat more homogenpus and darker in appearanse,

being typisally dark bluish grey in color. Thay generally emit
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Telek-

Period Pormation ness [Lithological character
Recent and Buperfisial Gravels, sands, clays, peat,
Zisalatosans _daposita -

*ly consolida

Tertiary [ lomerates and sandstone.

to grey in color.

Cretaceocus 40002 Bhales, sandstoner, conglomer-

AkSR,

Carbecniferous Nation River 2000¢ Conglomerates, sandstones,
tomj&on and shales, and li-utonu.
superjacent

heds
Racquet group 1500+ Dominantly white to greyish
limestones, oontaining consid-
erable chari in places., Also
includes soxe intercalated
dark rhales and cherty con-
Ldomerate veds.

Devonian Salmontrout lime- Light to dark gro{
stone and asso~ 300¢ erystalline limestone.
Slated heds

m

4000+ Limestones and dolomites,

Srdeviedan . dominantly very silicecus.

Sambrian |

Precambrian or Tindir group 5000+ Quartsites, dolomites, shales,

Lower Cambrian slates, phyllites, and

NeSenbls Coast

Range intrusives Granitic roeks ranging in

vhich are characster from granites to

Jurassic and u.u-tmi or possibly even

tr-“. nb:l.q Diab diorite

ase or [ )
Dov-nr:n to uulutt;l. and aﬂ'nr basic
Precambrian intrusives.




a etrong oily odor wnen broken. In placesz a heavy bed or series
of beds of white to light grey, rugar-grained quartzite occurs
at the base of this limestcne reries. The Devonian limestones
have an aggregate thickness of from 300 to 500 feet. They 1lie
unconformably over the Silurian rocke.

Members of the limestone-chert graup overlie the
Devonian limestones. They contain both Miesissippian and
Pennsylvanian fossils. The roeks consist mainly of limestones
and cherts, but inelude also occasional beds of dark shale,
calcareous sandstone, and cherty conglomerate.

Thete limestones are overlain, in tumn, by the
Nation River formation which somprise a thick series of
sediments composed donminantly of thales, sandstones, and
conglomerates with occarsional intercalated beds of limestone.
The Nation River bede are of Pennsylvania: or Permian age.

The Cretaceous bede consist nainly of chales,
sandstomes, and conglomerates. The gthales are donminantly
black, brown, or socme thade of grey, and vary in character
from hard, firm, finely-bedded rocks to soft friable clays
swhich break into irregular fragments. The shales, in many
places, are interbedded with thin sandy layers, and contain
ironstone concretions whish range in sise from a few inches wp
to #ix or seven feet in ciameter. The conglomerates range
in texture from roeks that might be considered coarse sandstone
to those containing boulders six to ten inches in diameter.

The Tertiary roecks are typically soft, partially




eonsolidated sandstones, conglomerates, and interbedded shales.
7hey are usually some shade of grey, buff, or rusty color.
Typically, they contain the remains of plants and trees.

The igneous rocks may be divided into two groups.
The more bagic group, composed of diabases, diorites, and
andesites, occur ar dikes and small irregular masses, Calrnes
found thege rocks extensively developed in association with
members of the Tindir group and only rarely with more recent
formations. He concludes that they are dominantly of pre-
Middle Cadbrian age. The more acid group include plutonie
intrusives of granitie habit. They are very similar to the
Coast Range intrusives of British Columbia and the Yukon and

are probably of Mesosole age.

9. lesal GaQloiX

The vhole of the area covered by this permit is
extremely flat and covered by lakes or ponds and musikeg. There
are no outerops. A fairly comprehensive cross section of the
region was obtained along the Poreupine River and all of the
higher hills within several miles of the permit were traversed
in order to fill out the picture a8 muach ae possible.

Correlation was diffieult because of the dearth of
fossils and the complicated strustural features where older
rosks protrude through the level Cretasecus and Tertiary plane.
As a general rule these hills do not show well-defined
outerops, but rather the summits are covered by broken frag-
ments and seree from the underlying roecks. It is possible to
determine the type of roek underlying the hill but the exast



sontacts, the attitude, and in most cases, the age of the roeck 3
eould not be determined with any degree of accuracy. *i

An attempt was made to determine the local geology 1
from all of the information gathered over an area about twenty ;
four miles in a north-south dircetion and 30 miles in an east-
west direction,

The overall pilsture appears to be that of a large
basin in which eomparatively flat-lying Cretaceous and Ter-
tiary sediments overlie older sediments that are more highly
folded and metamorphosed. The basin iz about 2, miles wide
at the Poreupine River and extends northwesterly from the river
a considerable distance Leycnd the permit. The basin is
bounded by comparatively high plateaus and mountain rangee
vhich, as a general rule, are underlain by older and more
righly folded roeks. The hills vhich here and there protrude
above the general lsvel, are situated near the edge of the
basin, and may be considered the foothills of the mountains,

Zoreunine River Bsctlon.

The Porcupine River, from about six niles below
the mouth of Driftwood River to eight miles above 014 Crow,
euts across the basin. The banks expose comparatively flat-
lying sediments of Cretaceous and Tertiary ages.

Ths Cretacecus rocke are essentially dark grey

%o black shales with occcasional sandy or caleareocus lenses
interbedded. Oharasteristically they contein irvonsteome
coneretions whish range in sise from a fev inshes to six
feet in diameter. The coneretions are more resistant to




woathering than the enclosing shale with the result that they
stand ocut in the banks of the river or accumilate along the
river's sdge ae the bank recedes, Many contain fragaents of
fosgils, which a? & general rule are not sufficiently well
presserved to ellow ldentification, <The shales contain an
appreciable smount of sulphur, the odor of whiech 1~ quite
noticeable on a hot afternoon when the sun beatr doun upon
an outerop. Characterietically, the shales break into
irregularly-shuped fraguenis but fn some places they are
finely bedded and break along the bedding planes.

The following forsile were colleected and esent
to C.R., Etalek of the University of Albverta for identificetion:

1. Prom the second large bend below the Driftwood
River. Alous *p. (leaf) Late Upper Cretacecus or Tertiary.

2. North bank of Poreupine River opposite Dave
lord Creek. Nugils ®p. und a Pucold. Probably Cretacecus.

3. At the intersection of 139°30' and Poreupine
River. Pragments of JInpceramis cf . lundbrecicensie «nd
m n.e. and worm boringn. Upper Cretacwrous,

The Tertiary rocks are poorly consolidated con-
glomerates, sandetones, and shales. They are unnhy buff
to & rusty coler but eontain bedsz that are white, grey, or

almost black. They breax readily whien struek by a'plek.
Carbonaceous remaine of trees and plante are fournd throughout
the outorops. In one place, the poorly preserved trunk of a
tree about two feet in dimmeter wae ocbserved.

The beds along the eastern half of this portion
of the Percupine River are generally flat-lying or gently




undulating with dips of under five degrees. The bede along
the western half are more intricately folded with dipes up to
4S degrees. Although much of the folding {# of a minor nature

with amplitudes of the folde ranging from five to 20 feet, two
anticlines were mapped in which the folding 1z of sufficient
magnitude to bring beds of Upper Cretaceous age to the surface
in parts that are otherwise underlain by rocks of Tertiary
age. The one anticline i{s near the mouth of Dave Lord Creek
and the other at the intersection of longétude 133°30! west
with the Porcupine River.

Tertiary beds are exposed on the north bank of the
Poreupine River at the mouth of Dave Lord Creek. The average
dip ir to the west although the beds are folded into a series
of minor cremulatiomms. At about one half mile up the river,
dark grey shales that have the characteristiec appearance of
Cretacecus beds are exposed. The outerocp extends 700 feet
upstrean vhere the same shales have a dip of ten degrees to
the east. Bedroek is covered for a consideradle édistance
from here and the next exposure is composed of roeks of
Tertiary sge. Thus, there appeare to be a gentle arch with
minor erenmulations on the west flank. The azxis crcsses the
Poreupine River in a general north-south direction about one

half mile above the mouth of Dave Lord Creek.

The other fold is very similar. Tertiary dbeds to
the west have a westerly dip und similar beds to the east
have an easterly dip. 8Shales of Upper Cretacecus age ave
exposed near the axir aof the fold.




12

A major structure crossesz the Poreupine River at the
First big bend below the junetion of Porcupine and Deadwood.
Here, buff, dark brown, and black limestones and 1imy
shales are folded into a sharp anticiine the axis of which
strikes northwesterly., The bLeds on the west limb of the fold
dip about 45 degrees to the northwest, and thoee on the east
1imb 21p from 65 to 85 degrees to the southeast. In a few
Places they are nearly vertical or overturned.

Quartzites outcrop on the upstream side of the anti-
¢line. They are white to slightly buff in color and range
from massive to fine-bedded. They are folded into minor
folde but the average dip is to the east or southeast.

The quartszites are overlain by flat-lying, black,
fissile shales that resemble very closely the Cretaceous shalss
which ocuterop for several miles along the lower part of the
river.

Opposite the mouth of Deadwood River, there is an
outerop of light colcred limestone that has a northeasterly
strike and a ¢ip of 30 degrees to the southeast. The lime~
stone iz overlain by a hard, massive, chert eonglonerate.

The pebbles range in sise from large sand grains to marbles
with only a very few having a diameter of one to two inches.

The age of the limestones, quartsites, and conglom-

erate cannot be determined definitely because no fossils wre
found., Prom a lithological point of view, they resemble
elonely beds described by Cairnes and assigned by him to
Garbonifercus age.
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The flat~lying, black shales are almost certainly
of Cretaceous age and represent an embayment of rocks that
overlie those of older age unconformably.

Axpesures on lsclaked Jllle

A hill situated two miles northeast of the recond
major bend in the Porenmpine River below its confluence with
the Deadwood has a capping of rubble composed of fragments
of quartzite. Dip and strike could not be determined because
of the poor outsrop. However, ite »osition indicates that
1t 15 on the east flank of the anticline described above.

A second hill, situated seven miles east of
Permit 1415 has an extensive capping of broken fragments
of white quartsite. Here, as in the hill to the south, the
attitude could not be determined with certainty. However,
the general appearance of the hill and its loeation with
referencs to the projeciion of the axis of the anticline
suggests a northwesterly dip. The quartsite resembles very
¢losely that exposed on the Forocupine River.

10. Eecononds Xoselbllltles

Permit 14,15 {8 near the central part of a large
sedimentary bazin., The periphery of the basin is underlain
for the nost part by rocks of Paleozoic age and the basin
itself by rocks of Tertiary and Cretaceocus ages. The older
roeks are folded into droad anticlines and synelines.




The younger rocks are aot so highly folded, and in places
are flat-lying.

The Tertiary and Cretaceous rocks are underlain
by clastic sediments of Permo-Carboniferous age and these in
turn by a great thickneas of limestones and dolomites ranging
in age from Carboniferous to Cambrian. Cairnes (1, p. 56)
estimater the thicknese to be at least 4,000 feet and states
(1, p. 59) that the dclomites in places are more or less
porout and contain numerous cavities which are generally
quite small, but range in eize from microseopic to several
{neher in dilzmeter. There seems little doubt that a part of
theze limestoner are coralline ad eontain sufficient porosity
to act ar an oll reservoir roekx. Cairnes (1, p. 76) notes
that the Devonian limestones "menerally emit a strong odly
odour®,

Thus 1t is evident that the area covered by this
pernit is underlain by a thick sedimentary series that gives
promise of oil or gas production. It is kneam that foldirg has
taken place particularly in the Paleosoic sediments.

541 has been found in a eoral reef in the Norman
Wellr fleld and this hae given rise tc the hope that other
diseoverier will be made in zimilar structures. Also, it
has been fFhown that coral reefs give good seismic reflections,
This method has been used with considerable success in many

parte of Western Canada.
Permit 1415 warrants further irwestigation., It is

recormended that a seismie survey be completed and a study
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made of the results in order to give further information
regarding the sub-surface geology.
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