











INTRODUCTION

LOCATION AND ACCESS

The area discussed in this report includes Townships 44-53
and extends westwards from the Saskatchewan-Manitoba bor-
der to Range 11, W2, an area of approximately 4,700 square
miles.

Highways bound the periphery of the area but the central
portion, occupied by the Pasquia Hills, is difficult to traverse.
Only one road crosses the hills, the so-called Fir River road
which extends northwards from Veillardville to join Highway
163 just south of the Red Earth Indian Reserve. At the time of
the survey (1967), this road was not navigable by 4-wheel
vehicles because of numerous “wash outs” and steep grades.

Access to the northern flank of the hills, which was ex-
tremely difficult at the time of the field work, has improved
considerably with the extension of Highway 163 to the east to
join the Otosquen road at Mile 54.4.1

Particularly in the western part of the hills, limited access is
provided by logging trails but these are generally impassable
by 4-wheel vehicles. Suzuki trail bikes (80 c.c.) were used in
the present survey and proved invaluable; they are recommen-
ded as a cheap, reliable means of transportation for anyone
contemplating field work in this type of terrain.

FIELD WORK AND ACKNOWLEDGEMENTS

Field work was carried out during the summer of 1967 and
was designed to investigate the surface economic geology of
the area, particularly the oil shale and silica sand deposits. At
the same time, the area was prospected for other deposits and
an attempt was made to produce a geological map.

As outcrop is almost exclusively restricted to cut-banks of
rivers and streams almost all of the waterways were traversed
and all outcrops were plotted on air photographs on a scale of
approximately 3,000 feet to one inch. Data were then trans-
ferred to a contoured base map on a scale of 1:250,000. It
should be noted that all streams were not traversed for their
entire length. It was generally found that if Cretaceous
detritus was not evident in the first mile of traverse along a
stream bed then the chances of discovering outcrop up-stream
were virtually nil.

The writer was assisted in the field by D. V. McLain. Local
officers of the Department of Natural Resources were helpful,
in particular Mr. Bill Crothers, Conservation Officer at
Carrot River who gave much valuable assistance in connec-
tion with the field work in the western part of the hills. The
writer is grateful to Mr. John Hudson of the Saskatchewan
Research Council for carrying out X-ray work on the
manganese nodules.

PHYSIOGRAPHY

The dominant physical feature of the area is the Pasquia
Hills, a northeast-trending escarpment that rises steeply from
the Carrot River on its north side and from the Manitoba
plain to the east, to elevations of 2,600 feet and greater, above
sea-level. The summit level of the eastern part of the hills is
approximately 1,600 - 1,700 feet above the adjacent lowlands.

‘Mileages on the Otosquen road are measured northwards from Hud-
son Bay.

The abrupt scarp face of the hills, a continuation of the
Manitoba escarpment and part of the first prairie steppe, is
directly related to the presence of relatively resistant
Cretaceous shales that overlie more easily eroded psammitic
and calcareous rocks of Cretaceous and earlier ages. These
strata dip gently to the southwest and, in consequence, an
escarpment was formed. It is likely that in preglacial times the
escarpment was more pronounced in relation to the lowland
to the east but glacial deposits, in particular those of Lake
Agassiz, have filled in the lowlands and buried the lower
Cretaceous and earlier formations.

The deposition ot a mantle of glacial deposits presumably
rejuvenated the erosion cycle and most of the streams and
rivers are in a youthful stage. Steep V-shaped valleys are par-
ticularly common on the north flank of the hills and, in this
area, they are referred to by the local inhabitants as
“canyons”.

Most of the glacial deposits covering the hills are transpor-
ted tills or boulder clay that range from a few feet to several
tens ot feet in thickness. Sandy tills are common on the north
flank of the hills in the vicinity of the Carrot River,
presumably resulting from glacial smearing of the underlying
Blairmore sands. Hummocky till is evident in a few places on
the summit of the hills and may represent deposition from
stagnant ice at the end of the glacial period. Transverse ridges,
generally trending northwesterly, are fairly common on both
the northwest and southeast Hanks of the hills.

Evidence of the latest stages of glaciation is provided by
strand lines, which represent beach levels of glacial Lake
Agassiz. They are particularly common on the northwest flank
of the hills between the Cracking River (Tp 50 R7 W>) and
Mountain Creek (Tp 53, R2, W2) and on the southeast flank
between Hudson Bay and the northeast edge of the hills. Most
of the beach deposits occur at elevations between 950 feet and
1,300 feet above sea-level and indicate that the part of the
hills above the 1,300-foot-contour was an island during the
final stages of glaciation, whilst most of the surrounding
lowland was covered by melt waters.

PREVIOUS WORK

The earliest recorded geological work was by William
Mclinnes who traversed part of the area during his survey of

1913bpSmS °f the NelS°n 3nd Churctlill Rivers (Mclnnes,

The southeast part of the area (Tp 44-46 and from the
Provincial Boundary to R7, W2) was included in Wicken-
den’s study of the Mesozoic stratigraphy of the Eastern Plains
(Wickenden, 1945).

The only other geological work in the area has been in con-
nection with broader surveys of which the Pasquia Hills has
formed only a part (Ells 1923, McLearn and Wickenden
1936, Johnston 1946).

The Saskatchewan Department of Mineral Resources
previously carried out an investigation of the Red Deer silica
sand (Babey, 1955).
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STRATIGRAPHY

GENERAL

Much of the area is covered by glacial deposits and outcrop
is restricted to the lower slopes of the hills where a few of the
streams have cut through surficial material to bedrock Ex-
cellent ciift exposures are found on the Waskwei, Man and
Cracking Rivers and on Mountain Creek. In the southern part
of the area, scattered exposures occur along the Red Deer
Kiver and some of its tributaries.

Apart from an outcrop of poorly consolidated sands on the
Man River which may be Tertiary, all of the exposed bedrock

f ‘° u6 Cretaceous- The general succession
established from the geological mapping is shown in Table |

Table 1 - Table of Formations

Formation Unit No. Thickness
jary (? \ . .
;I';{élsary @ 30"+ Unconsolidated sands with
calcareous sandstone
concretions.
Riding 4 450" + :
f Soft, greenish-grey shales
Mountain and clays inter%egded with
siliceous shales and clay
ironstone bands near to
the base.
s Boyne Member Calcareous speckled shale
9 Morden Member 3 os Impersistent, black non-
. oo calcareous shales. May be
i interbedded with speckled
> shales.
Favel Calcareous speckled shale.
Lower
Colorado 2 150"+ Dark grey to black, non-
calcareous shale.
Blairmore 1 150"+ poorly consolidated sands,

silts, Clays, lignites. Some
calcareous sandstone lenses.

The base of the Riding Mountain Formation is well ex-
posed at several localities around the escarpment and is
drawn on the accompanying geological map with reasonable
accuracy. Similarly the top of the Blairmore was defined in
the field with confidence. The middle part of the stratigraphic
section, comprising the Lower Colorado, Favel and Ver

i°n ~ lver P°ses problems, however. Firstly, outcrops are
scattered and boundaries cannot be defined accurately and
secondly, a complete stratigraphic section is not exposed in
any of the streams making correlation from stream section to
stream section somewhat tenuous.

The problem is further compounded by the lithological
similarities of (I) the Boyne Member and the Favel For-
mation, both calcareous shales, the First and Second "Specks"”
of the sub-surface, respectively, and (2) the Morden Member
and he Lower Colorado shales, both of which are dark brown
to black non-calcareous shales. Thus if only one calcareous
or one non-calcareous shale is exposed in a particular stream
section, the stratigraphic position of the units is in doubt. For
example on the Waskwei, Bainbridge, and Man Rivers a
m-m “ ™ f eOUS Sha'e (occurrin8 at elevations between
iuzu - 1080 feet) is overlain by a thick (250 - 300 feen
sequence of speckled calcareous shales with minor interbed-
ded non-calcareous shale which, in turn, is overlain by the
Riding Mountain Formation.

This might be interpreted as a thick Boyne Member
overlying the Morden Member but this interpretation would
assume a thickening ot the Boyne from about 40 feet at the
north end of the Porcupine Hills to almost 300 feet at Bain-
bridge River. It would also place the base of the Vermilion
River Formation at Bainbridge River about 250 feet lower
than on the north slope of the Porcupine Hills, east of Hudson
Bay, which is not likely in view of the west to southwesterly
regional dip of the beds.

In view of this, an alternative interpretation that the Mor-
den Member is either missing or is only intermittently
developed north of Hudson Bay, is favoured, thereby implying
that the thick sequence of speckled shales represents both the
Favel Formation and Boyne Member of the Vermilion River
Formation. On this basis, the base of the Vermilion River
Format'on and Favel are at roughly the same elevations at
both Hudson Bay and the north end of the Pasquia Hills
which is in better accord with the known regional structure’
Disappearance of the Morden Member and the merging of the
Favel Formation and Boyne Member in central Saskatchewan
was confirmed by studies of foraminifers (Park, 1965).

As the Morden is only intermittently developed, and
because the Favel and Boyne are not divisible on the basis of
lithology, the two units of speckled shales were mapped as a
single unit in the current study.

In this report, the stratigraphic terminology of the
stratigraphic correlation chart (1963) of the Saskatchewan
Department of Mineral Resources is followed. Some of the
problems arising out of the stratigraphic nomenclature used
by various workers is discussed by Wickenden (1945, pp. 2-

BLAIRMORE formation

The Blairmore is exposed in cut-banks of the Red Deer
River north of Armit. The most westerly exposures, and the
stratigraphically highest, are in the NEI /4-1 3-46-31 -W1 and
consist of iron-stained clays and indurated medium-grained
sandstones. Down stream at several places in sections 19 20
.1, and 22 of Tp. 46, R30, W1 are cut-banks of uncon-
solidated and partly consolidated sands commonly cross bed-
ded and containing thin lignites (Plate 1). Within this suc-
cession of sands there is a bed of well sorted silica sand of
possible commercial importance that is discussed further in
tne chapter on “Economic Geology”.

The only other exposure of Blairmore found in the area was
on the north bank of the Carrot River in NW1/4-6-52-7-W 2
k ,oca|lty’ near to the water’s edge, 4 feet of cross-
bedded, partly consolidated iron-stained sandstone overlies
16 inches of unconsolidated, well sorted sand containing car-
bonaceous fragments.

LOWER COLORADO SHALES

Lower Colorado Shales are exposed on the Red Deer River
southeast of Erwood, on Waskwei River east of the Otosquen
road, and on the Bainbridge and Man Rivers.

On the north side of the Red Deer River in Sec 33-44-2-W 2
a”D,SeVer-f' CUt banks exP°sir,g finely bedded, dark grrﬁy
e

IhT 8
sha es (Plate 2) overlain by a black, plastic mudstone.
shales are iron-stained and have abundant selenite crystals
























Plate 12 m'Upstream™ silica sand deposit. Red Deer River.
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Figure 3

Particle-size distribution, Red Deer River silica sand deposits

Sample No

UPSTREAM deposit

DOWNSTREAM deposit

Armit test hole 110 feet

Armit test hole 120 feet

PARTICLE - SIZE

12






Table 6 - Comparative chemical data for the Waskwei

Sturgeon Lake marl.

Si02 Fe20 3 A1203 Cao MgO

A 17.321 2.48 5.67 35.37 0.76
B 19.82! ND 5.40 38.9 2.72
C 26.09> 231 3.48 30.78 2.11
A:  Speckled shales, Waskwei River section.
B:  Typicalcement rock; Lehigh Valley limestone.

From W. M. Myers, Cement Materials, Ind. Mins,

and Rocks, 2nd. Ed.
C:

Sturgeon Lake marl, average chemical composition.

The best exposure found during ‘he course of field
is a near-vertical cliff section on the Bambndge River (Ptoe
15) about 1.7 miles upstream from the Otosquen road. At tha
locality the following section was measured:

Thickness
6-25"

Lithology
Boulder clay.

50 (estimated) Flaggy dark shale V.Vlth lenses and layers
and scattered clay ironstone nodules..
2.0 Flaggy iron stained dark shale.

Fissile dark shale with a few scattered
ironstone concretions.

4'8"

370" Flaggy iron stained dark shale.

30 Grey sh_ale with four thin persistent
concretionary layers.

5 6" Grey fissile shale; no nodules.

0-23" Scree slope.

Manganese-bearing nodules occur scattered or more com-
monly. in layers along bedding planes. Layers as; ong;as2CHo
30 feet are common and layers are never greate
nodule thick.

At the Bainbridge section, the volumetric ratio of nodule to
shale was estimated visually to be about 1to 40. Assuming a
specific gravity of 3.4 for the nodules, 1 ton of nodules could
be~recovered from 400 - 450 cu. ft. of shale. Th.s should be
considered a maximum, rather than average concentration of
nodules as at all other exposures of the mangamferous
horizon the proportion of nodules to shale appears to be less
than at the Bainbridge River section.

Individual nodules are sub-rounded, egg-shapeel or disc-
shaped and lie with their longest dimension parall|'t to ™
bedding planes. Most of the nodules are 1to 4 inches thick
but a few are as much as 6 inches thick. Diameters are
generally between 2 and 6 inches although a few nodules as
much as 20 inches in diameter were observed (Plate 16). The
colour of the nodules ranges from light grey to green'ih
and most of them are covered by a thin (5 mm or less) black
light brown skin. A few nodules have an inner brown skin
covered by an outer black crust and occasionally this sequence
may be reversed.

Chemistry and Mineralogy
In hand specimens the nodules are extremely fine grained

Plate 16. — Manganese nodules.

and homogeneous. In thin section they consist of a granular
mosaic of greyish brown to light brown, slightly pleochroic
carbonate. Judging from optical criteria only one “ Aoriate
is present in the groundmass. Individual g”~ns rnge fr°m
0.02 to 0.07 mm in diameter and average about 0.05 mm.

Irregularly-shaped areas and ramifying veinlets within the
nodules are more heavily iron stained to a mid or darkbrown
colour, and are almost massive in texture; only with dit
ficulty can a vague granular texture and polarization colours
of carbonate be discerned. Within these darker patches a lew
vague rounded and egg-shaped forms ranging

in diameter
from 0.3 to 0.7

mm may be ooliths not destroyed 'y
recrystallization. A few composite grains (1 mm or less in
diameter) of clear carbonate, probably calcite, are; scattered
through the nodules as are thin veinlets of clear calcite. Alsi
included are a few small dull black grains (probably organic)
and scattered grains of quartz.

An opaque black skin (1 mm or less) coats the nodules and
also lines fractures within the nodules. Clear carbonate oc-
cupies the centre of some of the fracture fillings and also
forms thin veinlets cutting the opaque mineral. In po ished
section the opaque mineral is medium grey massive .sotropic
to very weakly anisotropic, and is tentatively identified on op-
tical criteria as bixbyite - (Mn Fe),0;1

Six representative samples of the nodules were assayed for
iron and manganese and gave the following results.

Total o
Field No. Location Iron Manganese %
21-6-7 Bainbridge River  18.92 22.45
4-4-1 Bainbridge River  18.72 12.66
4-4-3 Bainbridge River 21.95 12.54
4.4-4 Bainbridge River 20.19 17.58
4-4-5 Bainbridge River  17.54 17.14
30-8-1 Un-named 21.07 17.44
canyon
15 miles S.W. of
Bainbridge
exposure

Note: Analyses by Technical Service Laboratories.

Semi-quantitative spectrographic analysis of two of the
above samples (21-6-7 and 30-8-1) showed in addition to
manganese and the rock-forming elements aluminum
calcium, iron, magnesium, silicon, and sodium, the presence
of minor or trace amounts of the following elements; barium,
chromium, cobalt, copper, gold, lead, molybdenum, nickel,
silver, titanium, vanadium, zinc, and zirconium.

One sample of bedrock shale from the Bainbridge River



locality assayed 1.32 per cent manganese and 4.02 per cent
iron and a semi-quantitative spectrographic analysis disclosed
minor or trace amounts of barium, boron, chromium, copper,
ead, nickel, silver, strontium, titanium, vanadium, yttrium,
and zirconium, in addition to the common rock-forming
elements.

X-ray diffraction examination of unoxidized portions of
samples 4-4-1,4-4-3, 4-4-4, and 4-4-5 and the oxidized crust
of sample 4-4-4 was carried out by Mr. J. H. Hudson of the
Saskatchewan Research Council. He found that the
unoxidized samples consisted essentially of a mixture of
FeCQ, and MnCO..,. probably a solid solution, as any given
peak is of d-spacing intermediate between the two members.
Other minerals identified were quartz and opal. The oxidized
crust proved to be essentially amorphous with minor amounts
of quartz, calcite, rhodochrosite, and an unidentified oxide of
manganese.

In view of the petrographic and spectrographic evidence
the nodules consist essentially of mix crystals of rhodochrosite
and siderite and as Mn == Fe, the term “manganosiderite” is
applicable (Deer, Howie, and Zussman, 1962, p.265).

A mineralogical study of four representative samples from
the Bainbridge River locality was carried out by S. Kaiman of
the Mines Branch, Department of Energy, Mines and Resour-
ces, Ottawa (Extraction Metallurgy Division, Internal Report
EMT 69-14, November 1969).

Results of this investigation confirmed that the nodules
consist essentially of a compound of iron and manganese car-
bonate in which the metal ions substitute for each other. The
black coating was found to be amorphous. Chemical analysis
of two of the specimens yielded the following results:

CO02 (evoll %

Specimen No. Mn % Fe % Ca %
2 14.9 19.5 5.83 30.4
3 17.3 18.9 3.56 30.4

From these data it was calculated that the combined
divalent oxides total 52.5 per cent and 51.6 per cent respec-
tively. Thus assuming that all of the Mn, Fe, and Ca occurs as
carbonate this would account for 82 per cent of both samples.

The specific gravity of the nodules was determined on

from 3Tto3 °f '5 ' 20 grams each and 8ave values ranging

Genesis

Sedimentary deposits of manganese are widespread in the
geological column, from Precambrian to Recent, and these in-
clude nodules found on present-day ocean floors and lake
beds. Considerable controversy rages as to the origin of
manganese deposits; opinion being sharply divided between
two schools of thought, one advocating a volcanic origin, and
the other a non-volcanic origin.

The Pasquia Hills deposit consists of single layers of
manganosiderite nodules along bedding planes separated by
several feet, or several tens of feet, of nodule-free shale. There
is no reason to invoke an epigenetic origin for the nodules so
the most likely explanation is that they formed during
sedimentation when physico-chemical conditions were
favourable for precipitation of manganese and iron. MnCO. is
a primary precipitate in moderately low Eh and pH conditions
and as the stability fields of iron and manganese partly
overlap, the association siderite-rhodochrosite as a primary

precipitate is not uncommon. Only low concentrations of

manganese and other elements occur in surface waters and
although the nodule-free shales are anomalously rich in
manganese (a representative sample assayed 1.32 per cent
Mn), indicating the presence of abnormal amounts of the
metal during sedimentation, it is difficult to explain the con-
centration of manganosiderite layers without resorting to ex-
planations involving massive, periodic influxes of the metals
relative to terrigenous material into the sedimentary basin.

The role of diagenesis in forming manganese deposits has
been pointed out by several workers. Strakhov (1966)
suggested that in lacustrine and certain marine environments,
iron and manganese precipitate and settle to the lake or sea
bottom together with clastic material. When the iron and
manganese compounds reach a certain depth of burial where
reducing conditions exist, they are taken into solution and
migrate upwards through the overlying sediment and are re-
oxidized and re-deposited at the sediment-water interface.
This process appears to offer a more plausible explanation for
the concentration of manganosiderite in discrete layers than
any other theory involving spasmodic and massive influx of
the metals into the depositional basin.

The foregoing hy~thesis must be regarded as speculative in
view of the fragmentary chemical data available and much
more information is required on the geochemistry of the
whole of the manganese-bearing sequence at the base of the
Riding Mountain Formation. Such a study might well prove
to be other than of purely academic interest because if on a
regional basis, manganese-bearing nodules are found to occur
only where the bedrock shales themselves are anomalously
rich in manganese, a useful prospecting guide will have been
provided.

Economic Considerations

0) Reserves. The manganiferous horizon is exposed at
various localities on the east flank of the hills north of the
Waskwei River and on the north slope of the hills as far west
as the Man River. Assuming continuity of the deposit between
these localities, the horizon may have an areal extent of 150
square miles. Over much of this area, however, the manganese-
bearing shales are covered by a considerable thickness of later
sediments and glacial deposits. Only the part of the deposit at
or near to, the surface that can be mined by stripping will be
of any economic significance in the foreseeable future If the
manganiferous horizon is 30 feet thick and continuous around
the scarp edge of the hills between Waskwei and Man Rivers
a maximum potential tonnage can be calculated for the por-
tion of the deposit mineable at a stripping ratio of 0.5 (waste)
to (ore) or better. Dimensions used in the calculation are as

follows:
arp Horizontal

s o - Sc

Length Thickness  Slope mining width
Bock A 9miles 30 feet 170 ft. 1000 ft
(Waskwei R.) per !
‘°.?2ain- mile
bridge R.)
Block B 25 miles 30 feet 260 ft 700 ft
(Bainbridge De '

.61}10R.) mile

“ Straight line distance; actual strike length will
be greater because of sinuosity of the scarp edge.

Using these figures and assuming an average cover of ten
feet of glacial overburden and an average concentration of 1
ton of nodules per 400 cu. ft. of shale, a maximum potential
tonnage of 5 to 6 million tons of nodules is inferred



As it is possible that the manganiferous horizon is not con-
tinuous and the average concentration of nodules is lower, the
actual tonnage might be less and can be only estimated with
confidence after a thorough drilling and sampling programme
has been carried out.

(ii) Beneficiation. In view of the suspected high tonnage
potential of the Pasquia Hills deposit, an investigation into
the utilization of the nodules for ferromanganese production
was carried out at the Metals Reduction and Energy Centre of
the Federal Mines Branch. The main findings of this study
(Campbell and Sirianni, 1971) were, as follows:

(a) For the production of standard high-carbon ferro-
manganese by conventional methods it is necessary to have an
ore with a Mn:Fe ratio of at least 4:1. The Pasquia Hills
nodules have a ratio of only 0.7 : I.

(b) As the manganese mineral is evenly distributed
throughout the nodules, there seems to be little chance of up-
grading the material by ore-dressing techniques.

(c) Experiments involving roasting followed by magnetic
separation were attempted but failed to improve the Mn:Fe
ratio. .

(d) Direct smelting will not increase the Mn:Fe ratio but
work carried out at the Mines Branch several years ago on
similar material showed that it is technically feasible to
produce ferromanganese (about 75 per cent Mn) by the Udy
Process. Briefly this process involves calcination of the
nodules to convert carbonates to oxides followed by a two- or
three-stage smelting process. In the first stage, the ore is
smelted with a carbonaceous reductant to produce metallic
iron. Manganese remains in the slag that has a Mn : Fe ratio
of 4 : 1 or greater. The slag is then resmelted with a car-
bonaceous reductant to produce high-carbon ferromanganese.
Alternatively some of the slag from the first stage can be
resmelted with a carbonaceous reductant to form
silicomanganese and the silicomanganese is utilized as a
reductant for the remainder of the slag from the first stage to
produce medium-carbon ferromanganese.

(iii) Similar Deposits. A vast deposit of manganese nodules
occurs near Chamberlain, South Dakota, and is similar
geologically and mineralogically to the Pasquia deposit. The
nodules, consisting of manganese and iron carbonates occur
in the Sully Member of the Pierre Formation that outcrops
along the sides of the Missouri Valley and its tributaries tor a
lineal distance of 523 miles. Drill-indicated reserves that can
be recovered by surface mining at a stripping ratio of 0.5 : 1
or better are 77.7 million tons of nodules grading 15.51 per
cent Mn and 9.13 per cfcnt Fe (Pesonen, Tullis, and Zinner,
1945 p. 85).

Any investigation into the economic potential of the
Pasquia Hills deposit should take into account the vast
amount of information available on the geology, mining, con-
centration, and beneficiation of the Missouri Valley nodules.
Much of this information has been published by the United
States Bureau of Mines as a result of their investigation of the
deposit during the Second World War. A few of the more im-
portant papers are listed in the references to this report.

URANIUM

Since the printing of this report commenced, considerable
interest has been shown in the uranium potential of the
western flank of the Pasquia Hills. Although it was possible to
add a brief account of the uranium situation in the text of the
report, printing had advanced to the stage where additions
could not be made to the geological map.

The current interest in uranium was sparked by the results
of a Federal-Saskatchewan reconnaissance airborne
radiometric survey, which was carried out in 1973 in the nor-
thern part of the province, along east-west flight lines spaced
50 km. apart. The results are on Open File 169 of the
Geological Survey of Canada, released on November 8, 1973.
Copies of the open-file material are available from the
Publications Office, Department of Mineral Resources,
Regina.

Flight line no. 1 of the airborne survey crossed the Pasquia
Hills at approximately 53°15'N and disclosed a three-mile-
wide uranium anomaly across sections 21, 22, and 23 of
Township 49, Range 7, W2. At the time of the field work
carried out for this report (1967), the nearest recorded
bedrock to the anomaly was approximately five miles to the
northeast, where several cut-banks on the Cracking River ex-
pose black, non-calcareous shales of the Vermilion River For-
mation. These shales are at about the same topographic
elevation as the anomalous area.

Since 1967, much of the forest cover in this part ot the
Pasquia Hills has been cleared for agricultural purposes and
as the till cover is generally thin, further exposures of the
bedrock may be present nearer to the anomaly than the
Cracking River outcrops.

The anomaly has a peak of about 220 counts in the
uranium channel at a 2.5 second count rate. According to in-
formation supplied in the legend of the Open-File maps, this
is equivalent to a ground concentration of approximately 8
ppm uranium.

Ten samples collected from various localities on the Man
and Cracking Rivers during the 1967 field season, were
analyzed for uranium by R. Mode of the Regina Campus

Geochemical Laboratory in 1974. Results are tabulated
below:
Sample
No. Location Description U. (ppm)

8-6-1 Cracking River ~Non-calcareous shale of the

Vermilion River Formation 0.57

9-6-1 Cracking River 0.71
9-6-2  Cracking River 5.00
28-7-1 Cracking River 9.28
16-8-1 Man River Non-calcareous shale,
Lower Colorado 133
16-8-3  Man River Poorly consolidated
sand (Tertiary?)
16-8-5 Man River Calcareous speckled shale of
the Vermilion River
Formation 0.39
17-8-2 Man River 181
18-8-1 Man River 3.15
18-8-2 Man River Non-calcareous shale of the

Vermilion River Formation

The highest values (5.00 and 9.28 ppm) represent samples
of the non-calcareous Vermilion River Formation from out-
crops on the Cracking River about five miles northeast of the
anomalous area.

Although these concentrations of uranium in the bedrock
are high enough to explain the airborne anomaly, it is possible
that the samples are leached as they were collected from the
surface. In view of this, any thorough evaluation of the
uranium potential of the area must involve test-pitting and
drilling.



