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Thies projeet concerns the centrally located coal, ¢lay and shale,
and limestons dsposits at Hat Creek; the primary production therefrom
of oconl, clay products, and cement; and the secondary production of
mumerous and valuable by-prodncts.

Dawson, in 1877, referred to the coal deposit as "an enormous
lignite bed.® Actually 1t is a series of beds and thia serles is of
indefinite extent. For various reansons 1ittle development work has been
done, the maln ressons besing that the miping of lignite, essentially
a lower grade sonl, by high-cost underground methods, with a seasonal
merket, the danger of firgs dne to spontanesus combnstion, and a trane-
portation problem except for the local market, ls not an attractive
projeet. BEren strip mining with modern squipment means not enly costly
treatment planta bot the dispopal to waste of teo large a proportion
of the prodnct to d:finitely justify an operation. Theproperty, tNere—
fore, except fer the mmull %tonnage nused locally, has remained idle.

Recent exeminatlon of the series, however, has chown that the
material betwean the conl seams, lnotead of belng valuneless sandstone
and conglomerate, is clay and shale, the basis, with the heat from
coal, of the clay produets and ceramlcs industry., The surreunding
mountaing alse are high-grade limestons; and limestone with the shale
and the heat frem the ecoal form the raw materiale for o cement industry.
Totzl extraotion of meany millions of fona, above = drainage floer, is
rossidle by low-cost shovel operation and reasonadly ocomplete wtillza~
tion by means of the infdustries mentloned meems possible., There ars
few places in the world where the raw materlsls are so conveniently
grouped for a suecepsful industrial operation.
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Statements in this report are based o¢n reports prepared by
the Ottawa and the Victoria Depariments of Kirea. Such work as has bheen
done pincs confirms their general asccurscy; there is tangible evidence
of the enormous tonnaceg referred to by Dawson, not only of coal but
of clay, shale, and limestone., Primary treatment procedure was worked
out decadez ago. IBesearch has indicated, and contimies teo indicate,
graat value in the by-products,

Before sny final plan is prepared, however, 1t ig n=cessary
that certain check and supplementary drilling be done; that further
tasty and reports be made not only in regard to coal but in regard
to the clay and the limestene and their final produete; and that other
industrial minerals In the district be further examined and reported
upon. The cost of this work, plus payments on possible options om
additional property, wlll beof the order of $100,000. with the information
obtained a proper plan can be prepared. Such a plan 1s necessary before
major finaneing can be arranged and 1t will meen an additlonsl expen-
diture of about $50,000. It will be prepared by recognized experts
in coal preparation and marketing, 1n the productlion and marketing of
clay produets nnd cement, and in the best type of plant for the pro-
duetion of steam-slactrie powsr. The aveilable information indicates
that the sbovs expenditures are fully warranted.

LOCATICN

Following this pege are Location Maps i and £, and an air photo.
Tos 1 ghows Hal Croek in referenmee %e¢ the southern half of the province,
Nos 2 and the air map show in more detail the ares immediately surround-
ing Bat Creek.

The mine has an elevation of 2850 feet above sen level., The
precipltation is about 15 inches, The Hat Creek watershed above, how-
eveY, hag & precipltation of 20 inches and its area is about 150 square
mileg. The area about the mine is covered with sage brush, with con=
siderable valuable timber beyond. To retain the molsture, however, it
15 ilnperative that much of this ramain., The climate fi2 very haslinful
and plessant,

T TIC

The broken red line on May Fo. 2 shows the logical location for
a8 50=mile link oconnecting the Pacific Great Hestern Rallway with the
Canadian Wationsl and the Canadian Pacifie. This route passes through
Hat Craeck., Whiles there iz a good connetting highway between thess
points, and while modern trucks have solved many transportation prob-
lems, a direct rallwey commection iz essential for the lowest costs and
ig justified by the tomnage indiecated, seide from ite desirsbility.
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The map following showes the central position of Hat
Creek in the populeted southern half of the province. Its
Tavorable location offers it the opportunity te compste in
the Voncouver area and gives it a dominant position in the
repldly expanding central and northern paris.

The map clarifies certain pnases of the project;

GCAL = In 1950 tha coal production amounted teo 1,756,667
tons. Thls was produced frem Vancouvar Island {575,228 tons),
Forthern B,0. (25,121 tons}, Nicola=Princeton (17,929 tons) and
Bast Kootenay (1,138,389 tons). The chief consuming area isg
the southern Coast., Past Footenay coal i3 nct s domestic coal
and little comes to the Comat, Other sources are inadequate and
gbhout a million tons is brought from Albarta at & cost averaging
about $5.00 per ton for frsight. With a properly prepared coal
there 18 an opportunity for Hat Creek fo duplicate in Vancouver the
performance of Sagkatchewan conl in Vinnipag. Another advantage is
that the P.G.E. hag besn starved for freight and would make every effort
Yo ald in the traensportation of Hat Creek products to Vancouver.

CLAY PROTICTSE ~ Recause of the high price of bdrick and the low
price for lumber the latter has been featured in construction work,
The prevalling high prices for lumber offer an opporturity for moder~
ately priced brick. There is alse a growing market for gther clay

products.

CRMENT — At the present time the provinee is supplied by two
plante, One 1s st Bexmbertor, on Tod Inle¥, north of Vietoria. Ite
gshale and part of its lime come from a naearbdy source; its coal from
Cumberland, &nd most of ite lime from Blubber Bay, near Van Anda.

Thepe latter sources are about 100 miles to the north, The other
plant is at Exshaw, near Banff, in Alberta. The leading project under
consideration Just now is the construction of tha huge dam on the Fethe
ako River, shown on the map. This work will last for some years and
will use much cement., It is definitely in Hat Creek territory.

POWER -~ There is a widespread shortage of power. About 50 miles
west of Hat Creek is Shalalth, site of the major plant of the B.C,Tower
Co., with an ultimate capacity of 600,000 AP, Itz logicel market isg
the Tancouver araa. To the cast, near ¥Heedleg on the lLower Arrow lLake,
is the Thatshan project of the B,C,Power Commission,good for &0,000 HP.
™hisg will hardly support the North Okenagen and Xamloops areag. A large
plant will be needed at Hat Cpeek for its own needs and thoge of the

district.
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This map shows the leading features of
the Hat Creek area in more detail, The propesrey
ig in the Famloops Hecording Distriet and the
townships, ranges, and sections ars marked,

An up-country comnsection between the T.3.E.
and the {,H,H. has long been advocated from the
gtandpoint of convanlence., 42 the shortest distance
l1s between Clinton and Asheroft a connection between
these pointa has been considered the logical soiution.
Actually, bacnuse of grades, thes connection would he
with a point east of Asheroft, The same purpose wonld
be sttained by & connection beiwssn Pavilion, via Aat
Creek, and the C,H,H, This route would have the argn-
ment, and it should be decisive, that 1%t would originate
& large amount of freight.



& J..._.“, :

\ L M
u.....,._. 3 el
] - .1\ : rm,_

g N ——
o iy

S
oy

(|
I

;
T

5Ly
A

RESERV

/

L L =]

| e B Y
.
{ W 3
| e *
] .J.,...n..wf F
!.
o |

wilioft

il
:dﬂt

‘Fr-pr'-_
aidl

a Loy

3 -
I-_ k - -
Y '

r
L L
Y

F: £

||

20
koo
|

1

e

r-n'
s ot

1 i
¥ ¥ i
i
=

T
i
|
i3
i

A L




ABERIAL NAP

In the photo following the mile=sguere coal areas
will glve pome idea of the acale,

The area 18, except in the lower eections, covered
with a forest. The bare portions are covered with sagze
brush and grazing aress,

The south~western section showe a dogen small lakas.
The largest is Finney Lake, 6overing an nres 2000' x 10007,
Thesde lakes, dammed and vsed as reservolrs, wikh water from
Hat Cresk will, it is believed, supply the needs for a large
operation. The watershed of thegse lakee should, however, be
profecteds  otoraze and water rightsshonld be checkeda

The drill holes ars showa s3 yellow dota, The bottom
¢f the coal in No. 2 hele shonld come o the surface just
gouth of Mo, 1 hole and the probability is that both holes
1 and 2 are just outslds the basin. Both these holes were
drilled in boulder clay to depths of about 100 feet. Hole 3,
to the mouth, was stopped after going through clay and shale
for 291 feat. It 1s quits possidle that the coal in hole 5,
to the north, dips under the bottom of this bole. REasentially
however the results in No. 3 hlock any ldea of gurface oper—
ation in that &irection. ¥o. & hole, the farthest to the sounth=-
west met with coal just below the overburden and was in the coal
saries when stopped at 504 feet.






GROLOGY

According to the MscEay report {see map following) the lowest
rocks belong to the Carboniferous period and comprise the Cache
Creck series and the extended ilmestones choracteristic of the distriet.
Intruded into the limestones are several grancdiorite stoocks which have
ehanged the limestone into marble, Lying unconformmably on the sbove
is the Coldwater series of leke deposits, several thousand fest thick,
sonsisting of a basal conglomaerate, overisin dy sandstens, clays, and
shales, and carrying seams of lignite in the upper part. O0On the sbove
wag at one time a wide-spread volcanic flow. This was followed by
ercgion and later by a deposition of boulder clays and glaclal gravel.
Furiher erosion hag exposed the coal along Ha$ Creek. The overburden
is 9%ill, however, #c widaspread that onterops of underlylng rock are
preetically non~existent and much further work muet be done before
the limite of the deposit can be determined.

Dealing with the Coldwater geries, that carriss the coal beds,
Dawson (CGS, Vol. VIY,1894, p. 211B) ssys;

"From the analogy with the Nicola Valley occurrences,
1% is quite poasible that in beds bansath the lignite alrsady
known, faele of tha charactar of true coals may yet be found.
Thether this is or is pot the case in this locallty can be $old
by boring only. It is further %o be remembered, that the lignlte~
bearing rocks, if correctly refarred to the Coldwatar geries, showld
extend beneath the great sceummlations of the (lemr Mountains,. Thisa
implies that the mountaing bordering the valley 4o not necessarily
mark the limi% of the 1llgnite gerles in a westerly or zoutherly
direction,®

EXPLORATION M0 DATE  (See Map in Pocket)

This map shows a plan of the area with inserts showing more
detail. The "Eey Map"™ shows the course of Hat Cresk and the loecation
of the diamond drill holes., These are numbered, left to Pight -

%, 5, 6, 4, 2, 1, and 7. Holes 5 {291 ft. deep), 1 (93 feet), and

7 {100 Pt.) did not encounter any cosl, These holes may not have been
deep enough, may be in s fanlted ares, or they may be outsids the basin
altogether. Graphlc logs of tha other holas are shown on the second
mep following. In the main, the limits of the deposit have not been
reached to the west, south-west, o east. To the south-west hole 6

1s #till in the coal series at a point 504 feet below the surfacs,

This indleates important possidilities both to the west and the south;
even ihe coal in hole 5 may dip undesr the hottom of hole 3, To the
north, hole 2 eut a seam 200 feet thiek, an unprecedented thickness, and
the sontimuation of this seam along its strike to the east has not
beent followad at all,
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The need for this connection has long been recognized and the
ider has been that it would ul¥imately be made batween some point esat
of Asheroft, and Clinton. Dirset comnection with Ashcroft is impossible
because of the very steep grade just north of psheroft. Commection by
way of Hat Creek would serve the same yurpose ay the Asheroft-Clinten
connection, and would provids the freisht without which a raillway camnot
be economicelly profitable.

ZIEE FROPERTY

Baged on Map 2 the dlocks of ground held can be described as
follows:

Pwo coal arens, each one mile square, are held by the compsny.
e northern one covers the W 2 Sec. 7, p. 21, Re 26 and the E 2 Sec. 12,
Tpe 21, Re 27. This area was acquired undsr the old Act,smay be crown-
grsnted, and ecalls for a royalty of ten cents per ton on the cosl mined.
The poutharn square mile covers the W % Sec. 6, Tp 21, R, 26 and the
E % Sees 1, Tp. 21, Re 27. It is held by license, eannot be crown-granted,
and the reyalty is 25 cents per ton. The surface righta that zo with the
property are colored yellow and include the W L Ses. 7, Tp. 21, R. 26,
and the NB 1 Sec. 12 Tpe 21, Re 27.

The limestone rights on the N¥ 1/8 See. 13, Tp. 21, R, 27 and ths
adjoinlng SW 1/8 Seec., 24, Tp. 21, R. 27 have slso heen mcquired. This quarter-
saction iz shown in blue on the maps.

HISTOEY

Aside from supplying loeal fuel neede the properyy wa# 1ldle
antil about 1924 when an organization, sfter diamond drilling, boomed
i1t ag having hmndreds of millions of tons of bituminoua coal. This claim
regulted in Government investigations and a joint report by George Wilkin-
son and J. D, Galloway, of the Victoria Department of Xines; and a sescond
report by B. R. MacKay, of the Ottawa department, were printed in the
British Columbia ¥inister of Mines' Report for 1925, These reports de—
f1sted the sstimates prevalent and classed the coal a2 lignite. Howevar,
the Pact remsing that in the small 110-acrs area drilled an esztimate of
%0 million %tonsof coal, including shaley coal, waf made. About helf of
this 1 elean coal. The shaley coal im marketable locally. Great
possibilities beyond were admitted, Thile the coal was given a lower grades = .
than bituminens 1ts value ag a fuel was not gquestioned. o reference was
made to the value of the deposit if operated in conjunction with the clay

and limestone available,



GROLOGICAT MaP

Coal and othar locations are shown. Deflnite
boundariea of the Coldwater series, contalnlng the
lignite beds, ars, bacause of the overburden, some-
what conjectural, While coertain drill holes 4i1d not
encounter the coal the conclusion that coal does not
axist in these gections is, becausge of the shallow
depths resched, not yet final. Coal bas alse been
reported in other parts of the Coldwater saries at
gome distance from the present known showings,.

The map is based on Dawson's map made over half
8 century sge. Since then 1idtle datailed geclogy
has besen dons and further work of this sort iz recuired
in the area adjacent to the coal outerops. More in-
formation, for example, is needed in regard to the limits
of the lava flows. Whlle there appears to he ample
tonnage, fres from sny volcanic overflow, that can e
cheaply extracted, to outlazt the century, it iz desir-
able in order that there may be proper planning that
more geological study be done in tha surrounding area.
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The map in the pocket shows, ln ¢range, the locations of the
coal expoesnres along the creek and in pits and wnderground work.,
The location of the volcenics will be noticaed, ZFecausze of the ex~
tended overburden the boundaries of the formations are very in-
definite. Only one actual volcanie outerop in the map area ig known
and thia is marked "olecaniec Pinnacle.” It conslsts of a column
about ten feet in diameter and about 20 feet high, standing by liself
on & side~hill, Thiz volcanic formation 1z a flow and Tawson's
comment 1s that the coal may go under this flow for miles. It will
¢oat mors fo remove coal under this lava by surface methods and mmeh
of it will have to be obialned by underground methods at greater
cost., Actually, however, there is enouch coal indiceted that 1s aveil-
able by surface methods ¥o last for decades. The indications are, also,
that this tonnage mey be greatly increased by further exploration.

THE SECTIONS

Sections have been made esnd they are shown on the map, A study
of them will give a better understanding of the d-posit,

SECTION 1

The Finney shaft (cavsd) is stated to have been in coel for
150 feet, while Hole 2, nearby, went out of coal at 435 feet. Con-
glomerate, the only occurrence recorded, wag met with at 482 feet,
The upward course of the coal extended would dbring 1t out close to the
collar of Hole 1. which encountered 9% faet of boulder elay., One wondd
expect that the conglomerates met with at the bottom of Hole 2 would
be ent in Fele 1, Instead, boulder clay is recorded. 4 slipht flatten~
ing of the dip would bring the conglomerate below the bhottom of Hole 1,
in which case the boulder ¢lay in that hele might correspond with the
¢lay and shale in Hele 2., Further cosl might be encountered below the
congiomerate &f Hole 1 or Hole 2 were drilled desper. Thip poesidility
should be borne in mind,

In the szeetion the "Opencut" marked on the map was worked in the
early days. A® the walls have 81id in cosl is not now vigidle but,
during low water, strongly defined eoal with strlke and dip as shown
1y geen in the crasek adjoining for over 50 feet. Coal was alse encount-
ared in the bull-dozer cut shewn on the section, Here the overburden ia
rot more than six feet deep.

SECTICN R

Tunnal 3 passges through clay for a short dlstance when it meets
the corl. The strike of the contact is shown on the map and as this
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gtrilke ig diffarent from the strike of the conl g fanlt may be in-
dicated, At the west end of this section the openeut shows coal tut
with a dlp to the east. Whathar or not this is the west rim of the

coal bagin can only be demonstrated by further work. Loglieal developmont
is %o drive the tunnel abead and algo drift to the north to expose the
structure. This tunnel shows zood lignite.

SECTION &

This section shows cozl ocubcropplng along the crsek bank while
the tunnel is all in coal, 4n important fault is indiceted. This is
shown In some detall in the insert of Fo. 2 tunnel. To the west of the
Tauld the coal has a strike and dip mach as in Section 1; while to the
eagt of the faul¥ the strike and dlp are sbout the same as in Section 4.
Purther devslopment lg needed to clarlify the matter.

SECTION 4

The greatest amount of work haa been done in No. 1 tunnel where
an area 700 feet by 300 feet hag been opened uwp. The great bulk of the
tonnage mined has been marketed locally. The work shows a fairly uniform
dip of 65°% to the west, excapt that at the end of the third drift to the
aouth n change 198 indicated, The lsst hundred fost of the main entry to
the west shows clay and carbonaceous shale with negligzable markatable
goal, Cozl may agein he encountered with further work,

Probably the most important feature of this sectien ls, however,
the faet that Hole 4 continued in the coal series for 615 feet, and the
fact that it was stopped after being in shele for a faw feet doss not
mean that the bottom of the serles has been reached. The hole weni
throush 31 feat of boulders and gravel before striking coal.

SECTION §

Holeg 5 and 6 bottomed in coml. Hole 5 went through 25 feet of
boulders and graval before striking cosl and Hole €& pasced through nine
faet of dirt before coal wae met with. Thie section is, therefors, open
both laterally and at depth and the area beyond is a logieal loeation
for farther drilling. It is for this reason that the lease on the south-
arn square mile was obteined. A shallow shaft following No. 6 hole 1s
worth congideration in order to obtain the strike, dip, and such other
Iinformatien as it would provide,

NATURE OF THE COAL

Tha conl i3 black lipnite and it makes a high percentage of lump.
1+ burns with a good flame and will retaln fire all night. The average
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of B5 samples, taken by the Victoria Department of ¥ines, air dried,
showed 17.4% moisturae, 51.4% volatile, 36.6% carbon, 14.6% ash, and
8,056 B, T, U'a. In view of the fact that these samples ranged from
2.,0% to 38,9% ash, it 1a logical to believe that the average grade can
be materially improved by selection and farther treatment. Further
exploration may open up appreciable tounnages of The higher grade cosal,
and modern preparation methods may greastly lncrease the grade of such
eoal ag ig mined,

HATURE OF THE RESERVES

yhile the tonnage iz obviously large any estimate 1o largely
hypothetical., Some probabilities are hers ountlined.

Suponge it is ncasumed that the deposit ends at Section 2, and
that an open pi¥ would start thers at the elevation of the tumnel -
2845 Taet pbove mea level. The collar of hole pix is 3055 feet. This
means that, sllowing fer a glight grade, a pit would have a face 200 feet
high at Hole 6, and 40 feet hizh at Hole 5, or an average helght of 120
feat, The average height over the entire distance would therefore be
60 fest. The width varies from 600 faat at the north to 1000 feet betwean
Holeg & nand & at the south, or an average of 800 faest, The distanca batwaen
SBoction 2 and 5 is 3300 fest. Bazsed on 20 cu. ft. of clay, shale, and
coal to the ton the regerve in this block amounta to 8 million tonas,
Al1 this, however, is only a starter. At Hole 6 the height of the pit
is 200 feet and the height increszses as the work proceeds, There is also
no reagson, a8 precipitation is light and the creek could be diverted,
why the pit should not go to 600 feet below the craek lavel, whiech l1s
the ¥kmown depth of the cosl series in Hole 4.

%While there sesems to be no lack of material the whole situation
roints to the need for further work to confirm and smplify the results
already reported, determine the locations of the bast coal, olay, and shalé;
supply information necessary to properly locate the plant and determine
1ts size, and to justify an spplication for such additional laases,
or revision of leases, as may be required to protsct the project.

AS A COAL ITNE

As a coal producer, msing coal as fuel, the situation iz similar
to that in Saskatchewan, where a large tonnage of Rstevan coal of similar
grade !s mined and shipped to Winnipeg at a profit., In recent years the
tonnage hes baen over 500,000 tons anmially. Estevan is 300 miles from
Winnipeg, while Hat Creek, assuming through railway service, ia less than
200 miles to Vancouver., This oredit in mileage would mere than offaet
the 20-mile up-grade from Pemberton to Alta Lake. A probabllity of this
gort warrants investigation,
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There are hundreda of uses for coal, sside from its fuel valus,
and for asome of these lignite is better adapted than coals with a
graater fupl value, Probably the outstanding use iag the produetion
of gasoline, Reports from Germmany indicate that methods used there during
the war greatly reducsd the price from that of the pre-war dasys. lLisnite
ls adapted to this usgas,

Former Secretary of the Interior Ickes, summed up the situstion
in regard to the conditions in the United States in the Decembar, 1945,
igsne of the "Amarlcan Magazine" in thesa words;

"3yn¥hetic motor fuel can probvadbly be made from coal ab
18 cents s gallon in large plants, The Burean of Wines 1a
experimenting in the produetion ¢f synthetlc gmsoline in commercial
gized plants, Costs of from 12 to 15 cents are possible after the
tachnignes have been fHlly Aeveloped,™

This means 14% o 18 cents per Imparial gellon. With the low
initial cost of Hat Creek eoasl, there is no apparent resson why costs
ghould be higher than in the United States.

In recant yesrz electric power based on cheap low-grade coal
hns challenged the pupramacy previously held by Hydro-electric power.
The plant of the Granby Company at Frinceton, using strip coel brought
from Alberta, i9 evidenes of this, The nearest hydro-power plant is
at Shalalth, 30 miles in & direct line to the west of Het Creek. The
genaral naderstanding ig that this power will be needed in the Vancouver
aresn and will not be competitive. If 1% shounld be able to compete it
only means that Hat Creek could get cheaper power than it otherwlse
could and wonld be sble to reducs the prices of its other produets,

CLAY THOICT,

In difforent parts of the world clay and chale seams, assccinted
with coal, are used to produce ¢lay products and, in this wey, %o
increage the dividend rate, At Hat Cpeok the situation lends itself to
this procedurs. Clay products are highwpriced throushout the provincs,
particularly in the Vancouver ares, and there are times when they have
to be brought all the way from Alberta,

There is room for much further investigation lnte thls phase.
Some ¢lay samples were sent to Ottawa and, according to the report
obtained, they did not show real merit and called for some blending.
One sample, however, approached fire-clay grade. Samples gant %o the
brick yard at Port Moody produced some good and some indifferent brick
and the information that with a 1ittle bdlending s good produet would regult.
Some work by T.G.Kinvig, of Medicine Hat, save food rasulty, Some clays
in the ares, near n lava flow, have been baked into a most atiractive

prodact,
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This phase of th-~ situation s sti1l, however, largely tnexplored.
Very few of the clay and shale seams in the series have been opened up
and sampled and ne worth-while investization hes been made of the clays
in the tributary area. Some idea of the compositions of the &iffepent
clays is given in the following table which represants some samples gent
%o Nepheline Preducts, Lakeside, Ontarlc, for analysis, The location
numbers are also marked on the map in the pocket.

MO LOCATION 5i0, Feosl= Algﬂs Imition

¥l % % %
411¢C Clay seam, No. 1 T, 52.16 2.66 24.54 13.14
41 2¢ Z clay paams " 49,62 416 23.50 15,04
41 3C Clay faean " 57.12 3.63 19.86 11.10
414C Black clay " 48,80 2.16 18.06 26.02
415¢C fhite clay n 48,80 1.80 23.94 22.56
416C Brown clay, Yo.3 T, 49,52 2e33 21,03 24,04
41‘?(: Brﬂm clay, nd Sapn 55:20 1!4‘9 2—5-9? 12'58
418¢C Brown clay outerop 65.26 1.66 19.71 8,92
4200 Clay, Outletlfud Lake 28,96 1.16 31.30 22.04

Fapheline Products, commenting on the high alumine content of
gample 420C, msid that with slse s high alumina agh eonl, and the high
grada limestone, this clay would bhe of Interest as o sourca of alumina
for the production of tha meterl,

In so far as tonnages are concerned, the drill-hole records in-
dlcate a vary larse tonnage of clay in general. DPril) cores of Holes
1, 3, and 7 were almost entirvely of clay or shals.

4 report entitled "Improving the Prcperfies of Clays and Shales"
(43¢ publication o, 793) states;

"Thyroughout Canada the greater part of the surfacs {over-
lying the bed rock) is the result of, or has been subjected to exireme
glecintion, whieh sccounts for the heterpgeneous character of the soil
mantle, and the nature of the clay deposits. The clays were moetly de~
posited from the waters of melting receding s1seiers, which left gravel,
gand, silt, howlder clays, stonsless clays, and highly colloidal clays,
depending upon the condltions under which the waters laid down their

Turden of suspendsd material.”

Cansdian elays, in general, ars therefore second class. ¥otwlth-
standing this the chief ghortcomings have been counteracied by different
procedures and Canade has built up an important indusiry.

The generalization quoted has a bearinpg on Ha¥ Cyaek, inasmuch
a8 Holes 1, 3, and 7 show boulder clays. “hlle these have undoubted
value the situation is entirely different with the cley and shale seams
hetwsen the lignite beds. These are not the result of rlaclal action.
Some ides of the content of n small ares only is gmiven in the first ailx
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samples in the above table.

J. G, Thiilips, the suthor of the report referred io, mentions
silica and slumina as desirazble, and iron and lime, becanss of their
fluxing setion, as undesirable if a refractory brick is neededs Lime
slso hag a bleaching affect and produces & pale colored brick, which,
of conrse, may be what is wanted. e bave no clay analysis that gives
the lime content, s dafieclency that will be corrscted. One sample, gent
to Ottewa, is reported to approagh the fire-clay grade; such brick as
have been made have & red color; The clays burned in place, due to con-
taet with an intrusive, pange in color from a pleasing buff, through
red to s desp reddish purple, Brick plants have prodaced a product
with as high sz 40% lime, and a sand-lime brick with mbout 7% lims,
trested with steam and producing a hydrated-lime-silieate ag 2 bonding
agent,is reported to be very sirong.

There is, therefore, an ample tommage of clayy and shales, and
of these %o date, only s superfielal examination has been madas.

CERAMIC PROTUCTS

From thess clays snd shaleg and other industrial minersls, with
heat, is formed that great group Imown az ceramlsc produets. OF theae
minerals, chrome, gypsum, magnesite, silica, sodium minerals, and dia-
tomite are reported to exist In the arsa. No sdequate investigation
has ever been mades of these products, Probably the most important are
the sodium compounds and siliea which, with limestone and the heat from
the coal, make up the raw materials for the production of glaszs, now of
inereasiag importance as a siructursl material,

LINBOTON® AND ©

Limestone mountaing in the Hat Creek area cover sbout 100 square
nilea, the nearest axposure to the coal being only about g mila distant.
The limestone has meny well known uses the ons festured here being the
ons whers, in conjunction with ¢lay or shale and the heat from the coszl,
cement is produced.

The general hlgh-grads nature of this limestone is responsible
for the following comment by ¥. F. Gougs, of the Ottawn “epartment of
Einez. 1% appears on page 63 of "Investlsations ef Mineral Resources
and the Kining Industry, 192%9." FHe says;

“The Marble Mountzing bvetween Lillocet and {linton are, as
the name implies, compozaed princlipally of limestons mich of which
i1s exceedingly pure as is indicated by the following analysis
made of s sample obtained at the eastern end of the Marble Canyon
or the hishway from Cache Creek to Pavilion;
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siliea 0,20 %
Ferric Oxide 0.08 &
Alumina 0,06 %
taleium carbonate 99,02 %
Mg, carbonate 0,59 &% 99,95 &n

The above sample was probably taken from the north side
5T the laage includad in this project. The following resuits
were 0btained from the talus on the south side of the wame arasm;

SAMPLE NUMBEIR 159 % 160 W
Insoluble (Silica) 1.3 % 1.6 %
Iron and Alumina (Pep03, Al,03) 1.0 % Ce3 %
Lime {Ca0) 54,2 % B4.5 % AVe 97% CaClg
Vasmesia (Hg0) 04 % 0.3 %
Losy on iemltion 42.8 % 43.2 %
Tndstamined Dol el %
100.0 5 1C0.0 %

There 13 gulte a demand for lime not only for cement bu%, in
its varlions fommg, for building and asriowltural purposes. The saprly
for the lower coast is obtalned largely from Texsda Island, dud
reaarves of pood lime there have thelr limitatlons and minlng and
hardling chargea are conslderable, Hat Oreek and the ¥arbls Canyon
ganasrally have the pgreat adventage that huge tonnages are avalladble
in talus piles, Minlng charges and handling charges can he brought
t¢ o minimmm.

GENERAL CONCLUSIONS

Regardless of the fact that there lg visuasl evidence of a huge
tonnange of coal with ifts clay and shale seams, further work is needed %o
get o more mdesquate ldea of thelr extent and srade, This will elimine
ate arrors in the resulting plan. It is also desirable, if not imper~ .
ativae, that in view of the need for a railway, a tormage large enough
to imprese the railway anthorlties be blocked out in such & way that
ity magnitude can be convincingly demonstrated.

Little ndditional work ig needed on the limestones as the re-
serves are viglble and sufficlent samples have been taken to give a
fair idea of the grads, ¥ore complete information can be quickly and
cheaply obtainad.

More examingtion work 13 necessary to ontline the merits of
tributary resonrces smch ax myrsum, siliea, ete. throushout the area.
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It iz impoesible %o say how much this preliminary work will
aost as the malin problem ig to d=termine the genaral extent of a coal
and clpy deposit of unknown exfent; and s sscondary problam iz 4o in-
vestigate cther deposlis of which 11ttle 1s known. In scme cases ex-
hanative Yeste will have ¢ be made followed By reports by experts. &
to¥al appropriation of $150,000 hps been sugrested.

Hespectfully sunbmitted

Jro b e

C. ¥. Campbell
Mining Englneer



PHOTOS

The first four photos shomld be studied
ir connection with the man in the pocket,

Of these the firet three, telen from the
engt side of the Hat COrazk Velley looking west,
form a panorama with the (lear Mountalns in the
dlstance. According to Dawson (page &4, the coal
garies "ghould eztend beneath the zrest mccummulations
of the (lear Hountalns."

THE SCUTE FEND

The npper view ie a view to the south-west, and shows
the mine buildings at the lower rlght, Beyonrd are Holes 4,
5, and 6, Toles 4 and B were drilled from the floor of
the valley and showed 31 and 25 feet respectfvely of over—
Purden before ths conl series was reached. Hole & showed
only 9 feat of overburden.

Should an open cut be started at the northern end of the

deposit it would have & face 200 feet high when it reached
Hols &, and from then on the helight would incresnse.

CENTRAL SECTION

The lower picture gives snother view of the mine buildings.
Cuts show that tha cosl oiften conforms to the irregmlaritles
of the surface and 1z gemetimes only a few feet benesth,
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The mest northerly coal exposures are marked
o1 tre phote. 4Yhe coal clther ouberops or is found
clogz %o the zurface over most of $he area in the
foraground. These cutcreops are dovbtless those of
the P00=f%. thick seam, and other seams, out in Hole 2
and shown on the diffporent naps, The strike and
general extent of this cozl can be chesply determined
by dlamond driliing.

LOCKING WORTH FROM ABOVE MUD LAKE

The Fat Jpeek valley rung along the conire of the
picture horizontally to ths extreme loff and then
turng sharply to the righi,

In the fareground i the voleanie pinnascls re-
farrad to in the text. 7Tt 13 the remnant of a lave bad
of considersble sxfent., Lava float ia found in largs amount
st the lower left of the area. Bayond there are no sipgns
of lavae.

ud Lake, shown in the centrs foreground, was
formerly a marshy arsa which has bsen drained.

The mountaing in the distance are all limestona or
narbtle angd extend for miles to the left and form the asides
of whot iz known as "The Farbls Canyen.”






The Marble Canyon, of which the following
pleotures show the north-east side, bas a}length of
elght milss and the walls have an appearance much
as is shown in the pictured. For over thres milaes
the average height adove the floor of the ocanyen
iz over 3,000 feat.

In all cases a talus pile extends along the
bass of the mountaing, In some places it 13 bave
and 1t ig shovellsd forect for road material, Gen~
erally there im a very light cover, such us is shown
in the foregronnd, where lumps ¢f broken limestone
gshow through the vegetation. It 1z very likely that
the talus oan he nsed with 1ivtle or no further trest-
ment,

L leass has been obbalned covering the gquartere
sectlon closest, about a mile, o the cosl cuterops.
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HARRY M. HOPE ENGINEERING COMPANY

COPY

SFATTLE 1.

August 1, 1951.

¥Mr. R. R, Wilson,
c/o Bank of Nova Scotia Building,
602 West Hastings Street,

Vancouver, B. C.

Hat Creek Coal Resources:

Dear Mr. Wilason:

At wour request we outline below our understanding of the study
you wish to have made of the Hat Creek Coal Resources, to
determine the most profitable use to which they may be put.

In this connection, in addition to the sale of coal on the

open market, we would conslder using 1t as fuel for six types
of industrlsl plants, the products of which would seem to have
g ready market now, or in the near future. It is assumed that
all of these plants would be developed and controlled by the
tat Creek interests.

The industrial plants conslidered are as follows:

1. A modern steam turbo~electric generating station, located
at the mines, or at a near mine location, depending on the
avallability of suitable condensirg water faclllities, This
station to deliver power to the industrial plants given
below, and the surplus to the British € oclumbla Electric
Company's System to augement thelr present hydro-electric
power.

2+« A modern cement plant of suitable capacity loceted at a
point economleal to the transportation of coal, limestone,
etc., and the finished product.

3, A brick and tile plant of sultable capacity and economical
location,

4, An expanded aggregate plant using shale from coal o
other sources,

5« Since there 1s evidence of the presence of the high grade
limestone necessary for the production ¢f burmed lime, &

nlant for its production would seem to be worth consider-
ing in this program,



6. Other types of plants which may indicate profit possibilities
23 the study progresses.

The study of the Hat Creek e¢oal d eposit would entall a drill-
ing program of sufficlient extent to block out the c oal resources
with sufficient accuracy to warrant the investment in the

varifhus plants over thelr reasonable life expectancy. The grades
of coal avallable and their accurate average analyses woudl be

determined. Pilot plant and full operating tests would also be
made to determine most suitable methods of burning.

Studies to determine most economicsl methods of mining, together
wlth preliminary layouts and estimates of development costs.
Operating cost estimetes and estimates of profit under various
condltions of market and laécal utilization would be made.

In considering the erection of a modern steam turbo-electric

generating station, using Hat Creek coal, studies would be made

to determine type and initial installed generating capacity. The

type of plant would depend to some extent on the cost and quality

of coal delivered at the plant, estimated annual load factor

and estimated return of Invested caplital., Initlal installed

generating capacity would depend on study of possible locad sources, etc.

Study of the various plants outlined under items 2, 3, 4, 5, and 6,
would involve a study of sach type of plant as representative

in 1ts own fileld, The faét that each plant would be a ussr

of Hat Creek coal or power is an important factor and would
constitute the basis of this study, this arrengement may lead to

profits not otherwise obtainable.

In order to determine this, each plant and the possible markets
for its products would be investigated. Samples of available
raw materials would be secured, proper laboratory tests made

to determine quality, and actual commer€flal operating runa

made on the most suitable samples to determine finlBhed products.

If market conditions seem favorable, preliminary plans would
be prepared and estimates of investment costs, operating costs
and possible revenue would be made.

While we belleve in the above method of studylng the revenue
producing possibilities of the varilous plants under consideration
we are mindful of the savings in operating and sales expense

that will accrue to central ownershlp and contreol. This phase
would, of course, alsc be considered as well as the influence

of the various corporation tax laws,



-3 -

It is impossible to determlne in advance the exact course an
investigation of thls kind might take, but we belleve that

you should be in & position to stop any phase, or all of it

at any time, should events show you that this is deslrable

and wlthout your oblipgating yourselves t o useless expenditures.

In this connection we submlt herewith, for your consideration,
a suggested type of agreement for engineering services.

Yours very truly,

{8gd.} Harry M. Hope.

Fresident.

HMH:c jh



HARRY M. HOPE ENGINEERING COMPANY

SEATTLE 1.

August 1, 1951.

Mr. R. R. Wilson,
¢/o Bank of Nova Scotia Ruilding,
602 West Hastings Street,

Vancouver, B. C,.

Dear Sir:

We hereby propose to make an engineering study and report for
you on the mining and utillzation of the Hat Creek Co2l de-
posits, as described in Sectlion 1 of this proposal, seting

as your own englneering department, and being gulded in all
respects by such Instructions as you may, from tlme to time,
glve us.

1, SCOPE OF WORK:

See letter attached.

2. SERVICES TO BE REWDERED:

As engineers we wlill make all neceszsary engineering studies
and determinations, recommend to you the necessary borings
to be made, samplex to be taken and tests and analyses to
be secured. We will vrepare a report of our findlngs to
you containing proposed plant arrangements, eatlmated
construction and operating costs and probeable earnings.
This report will be prepared in sultable form for sube-
mission to such financial agencies as may be interested

in financing the projects.

3« WE WILL FURNISH YOU:

2.

ba

Ca

de

&,

The services of our Executive Officers who will direct
and oversee all the work performed under this sgree-
ment.

All generel] expense of our Seattle and/or Vancouver
office, including rent, lights, heat, etec., the
servlices of stenographers, clerks, etc.

The service of all engineers used in connection with
the engineering and design work.

The services of all draughtsmen used in connectlion with
the preparation of plans and drawlngs,

All drawings meterial, blueprints, photographs, etc.,
as may be used Iln connection with the work,



4.
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Te

8.

YOU ARE TOQ ASSUME:

a., The cost of all travellng expense or expenses of a
simllar eharacter incurred in connection with the
work, also expenses of telegrams, telephone tolls,
etc,,

be. The cost of all borings, sample tests and analyses,
comrerclal or pilot plant runs of raw materials and
tests of simllar nature.

COMPENSATION:

You are to psy us as compensation for providing the
organizatlion and serving you, the sum of sixty thousand
dollars (#60,000.00).

TERMS COF PAYMENT s

411 accounts aceruing for services, materials, and expenses
as outlined under IVa wlll be forwarded to you, monthly,
for the previous month, and we will render you at the same
time, a blll for the proportion of our compensation sas
follows:

Advance for expenses %3,000.
Fnd of lst month 5,000,
now o ong " 10,000
LT B 15,000.
"W 4gh M 12,500,
L T 10,000.
T " 6th " 4,500,

Total $60,000.

All paymemts are to be made by you in Canadlan Funds
within ten days.

AUDITS 3

Our books of accounts, correspondence, records, vouchers,

insofar as work done or money expended under this agree-
ment are concerned, will be always open to your inspection.

TERMINATION OF EMPLOYMENT :

If you should become at any time dissatisfied with the
marmner in which our services are béing rendered, or should
you wish for any reason, to discontinue the work, you are
at liberty after ten days notice In writing, to terminate
our employment,

In case you take such action, we shall be entitled to

receive as compensation for our services, an smonnt based
ocn our expert per dlem rates tc the date of termination
including any other accounts which may be due and payabie.



9, ACCEPTANCE:

On acceptance of this proposition by you, it will constltute
an agreement between us.

HARRY M. HOPE ENGINEERING COMPANY

By (Sgd.) Harry M. Hope
President.

Accepted:

HMH t¢ jh
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HARRY M. HOPE ENGINFERING COMPANY

SEATTLE 1.

July 13, 1951.

Mr. R. R. ¥1lson, President,
Wilson Exploraticn Co., Ltd.,

602 W. Hastings St.,

Vancouver, B. C.

Dear Nr. Wilson:

It will be necessary for us to
have ancther conference with you before we can
meke an intelligent proposal for engineering
services in connection with the survey we discussed

with you on June 29th.

We are very much Interested in
your project as a whole and we deslire to be sure

that we have an accurate understanding of your
wishes in the matter.
We will telephone you next Monday

or Tuesday for an appointment at your convenlerice.
Yours very truly,
{Sgd.) Harry M, Hope.

Fregident.

HME/ M
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DESCRIPTIVE NOTES

Wesl of Fraser River, the map-area occuples part of the Coast Mountains of
British Columbla, and fhe high ridges southeast of Lytton mark the narthern
extremity of the Cascade Mounfains, Elsewhane tha area forms part of the Inlerior
Plateau, and Ha vegetation and climale are largely characteristic of the ‘dry bett’
af this regdon.

The Cache Cresk group (3, &) constitules a thick succession of mainly charl,
argillite, altered volcanic rocks, and crystalling limestons, much ol which @ da-
formed and |&rgely aflered 1o ale, chionie, snd sericiie schigs The dishinctive
grystodling limeslons of Martile Carvon and Pavibon Mouniains is mapped
soparately as the Marble Canyan lTarmslion (),

Lonses and patcheds ol malamarphosed rocks (7] within e Corst infrusions
consist i part aof chiorite, hornblende, and gquartr-mca schisla, and in part of
granitic gneiss, Some paria of e large area of these fodks on Soarped Mountaing
are idantifiabio az Cache Creel (5], but giher lenaes may include strata of Mesozoic
age.

HUnTuﬁﬁ_;l-rernus,. metamorphosed rock groups of uncariain identity [8-100, wesi
ol Frazer Fiver, probably comprise sirata of both Paleecroic and Mesoroic age.
Dine group of mainly micaceous and graphitic phyllite (E) iz probably of late Paleo
poic age, bul may enclude younger formations.  Another voried assemblage of
sadimeniary and volcanic rocks (9], at leazi 7,500 and probably 10.000 feat thick,
is probably in parl Cecne Crees. 50l another group, comprising many thousands
of feef ol grey 1o biack phylllie, grey argsllie, conglpmerata, and greywacke (10,
oxlends goulheax! inlo Hope map-ares, where if appaers o inelude rotks ol the
Upper Jurasssc (7] or Lowss Lretacenus Ladner group. Il also affords points of
resemblancs wilh the Lower Cretlacanus Braw ronp (130

Miboia group rocks {113 consaal maindy nfn-—&d-un:-u rained, Dasallic and andesilic
lnvas, inrgely allered to greenobenes, greanish grey Wwil, and agglomente. Aegil-
life, chert, gréywacke, and | Imeslong, 8sFRCEaiad wilh wOICANC MDCKE NBAT Basque,
hawe yiedded madine lassils of Upper Triassio sge. The group has been msta:
morphosed by (ke Guichon Creek batholith (1] 8nd occurs as small roct pendants
within, ar as relaiieely small bodies aleng, theé Borper of the batholiin

Conglomerntes, shaies, and sandstones of Jurassc age (7] oCCugy 8 MAasnoey
synclinal bell maar Ashoroff.  The sandstonés, commonly arkosic, and (e oon-
glomerates are gresnish grey The blatk shales, commonly cCarbanacaous. haws
ylalded ammonites of Middle pnd Uppsr Jurdsic age. East of Hasque, ©on-
glomarate al tho basp of thio suttessen reals gnconlormably on graniies rocks ).

The Brew group (13) consisty mainly of bandad argillite, impuare guartzde, and
boulder conglomerie, and confnins menne fosslls of sarty Lower Cretaceous age.

The Lilksost group {94} and the Jackass Mountsin group (1817} form 8 balt of
folded and deformed Lower Cretaceous sedimentary rocks along Fraser River,
ang gre 0 faulled contact with ail adjacent rmock groups

The Spences Bridge group (18], consisiing of about 5000 feef of varkcolourad
volcpnic rochd, mainly lavas, and minor continental sediments, has ysedoed fozsil
plant reming of mid-Lower CrelBoeous age. The lavas are generally much do-
composed, and are commonly fraversed by thin stringess of pink and wfuhe calcites,
The groasp s gantly falded, much of it lyng horleonially of nearly se

Sedimeniary rocks {18 and wolcarnc rocks () of fhe Hingsvate proup anoon-
formably cwarlie the Spences Bridge group along Micol River. The light-caloured
sedimeniary siraia af the baze of the group reach a thicknass of 800 to 1,000 feel
on Shakan Craeh, but may be missing elsewhere, Fossil plant remaing collacled
from them e of [ate Lower Crefacealus age. Small areas of sedimantary rocks on
Botanie Creek and Fraser Hiver near Siein River were mapped wilh the Hingsvake
groug cn thi batls of foagil svidence, The waldcandc rocas, which constitute the
oulk of the graup, ane largely of andesitic and basaltic compasition and Tiews ane
commaoniy emygdakaidal

Evidence obiained in Wicola map-area 1o the 2asl suggests ihat certgin local
accumulations of conglomerate and sandslone (21) may be eilher of Crelaceous
or Tertiary age. The conglomerate contains bouldars and pebbiles of Cache Creak
and Micols group rocks as wall as of granife,

A wuccesson of sedimentary and swolcanic rocks (7] 4,500 teet thick has yielded
fassil leaves of Eocene age. Coarse conglomeratiés in the expised Sectiong con-
fmin wasily recognized boulders of Lower Crelaceous rocks (13-17). These Eccene
ziraia form ong of the many iBult biocks algng Fraser River, and the steep dips and
elose folds am mainly the resull of Tawll movements

Most of the Hamloops group consigls of wobcanle mooks (24), bul with them are
included severnl small areas of Tertiary sedbmentary tods (23, which ol upper
Het Craek and south of Spénces Bridge are coal bearing. The sedimantary strats
ara procably the oguivalént of the Coldwater beds of the adjoining Macaka map-
aroa, The woltane meks exhibil a wide range of colours; they ane mainly dark.
densa, fine-grained basalta, but include theck beds of agglomerate, mings breccia,
and tuf, Thin beds of argiltacetus malerial yeilded poorly preserved leaves of
Tartiary age.

All gf {he map.aras was covered by loe during Plaistocans 1Ems axeapt parhaps
soevie of the higher pesks of ihe Coast Moundains, Pleistocens and Recend drift
manties most of the plateau region. 'White siit deposils afe prominen] akong
Thompson River sast of Spences Bridge.  Alluvial fans, and e-contac! and
glacial outwash deposils are common, and the major valleys arg lingd with
mﬂru.r.al terraces of sand. gravel, and clay.

Bathodithie rocks of tha Coast infrusions consis{ mainly of granite, granodiorile,
guartz-diorite, and digrite. The Guichon Creek batholith (1) intrudes Upper Triassic
rocks (11} and i2 overlain by Middle and Uppar Jurazsic focks [12), The Mouni
Lyttan bathalith [2) is overlain by lavas of the Spences Bridges and Kingsvale
groups (18-20) and may be of early Lower Crotacecws ags, Bul i probably mon
nearly contemporenesut with the Guichon Creek mass, The widespréad gramg-
diarilz [3) of tha Consl Mosntaing is believed to be of med-Lowes Crdaceaus age.

Elongale bodies of ultrabasic rocks {B), with which are asscciated bodies of
kornbbende diorite and ralaied rpcks (A), are exposad (n tha Coast Mowmbains,
The rocks af ihe main serpenting boll in the southwest comer of tha map-area
arg, appanenily, aboul in ling with those of the serpenting belt 1o the southeast 1n
Hopa mop-réa, and srg prosably of Crelaceous age  Small weiifierentiabed
bodies of sorpenting assaciated with Coche Creak rocks along Bonaparte River
I |;|n|1-|:.,1n1 chiromile degasils.

Several minor intrusions (4} cul rocks of the Fraser Rivar Lowaer Cretaceous bell

14-1T})

[ The ball of Luwer Crelaceous rocks alang Fraser River may be regirded as a
seres of fault blocks or slices invalved In A major sene of fawlting along whech
rocks to the west hawo been relpiieely slevaiad. From the south border of the
mag-area o Clinguefoil Creek the Crelaceous focks appear bo coccupy a graben
Farther norh. rocks o tha wast of the Cretacesus el appear fo be elevated, and
those bo the sast relatively dopressed, wilh respect to the Lower Cretaceoas rocks

Algitiration and, bo & leszer extent, prennilzalion are lealures o many af the
rocks In and adjacent to (ke Frazer River Cretaceces balf, The abundanl albite
of some of the Infrusive recks 18 A produc! of metascmatism, & process thal is
haligved al=o 1o hava atfecied the alder bedded vocks (14) of the Cretacecws batt
1hir albifs of the younger formations i probably of dedrilsl origin

The map.anes confaing a8 variety of melalic end industrial mineral deposils,
soyaral of which heve been productive. Placer gold hos been mingd an &l majos
sireams, bul shly In smell amaunt smce parly years of the présént Cenlurg. Shb-
nile is found in ireguiar quarts velniels along a fault zone in grancdicriie near ha
headwaters of Staln River, Plubsnic rocks of 1he Guichon Creek batholith are host
10 copper depoaits near Highland Valley, and contasn hematite deposis in shear
onags niear Tokelic. The coppar mindrals occur in weeng and shaftered rones
associnted with lourmaling. gnd hematilo, and the walhrmocks sre oommanly
highty sesicitiped. The greatest productssn came trom 1he CLEC muns, which duf.
ing the period ol ita activity mined and concentrabed 10,000 tond of Goe conlaining
36 per cenl capper. The Maggle mine &h Bonaparie Fived was profpecied
underground as a copper deposit, Fitty tons of selected ore ylelded 2 sunces of
silver g ton, B per cenl copper, and low assays in lead and ding. Chromilé scours
in ultrabasic rocks along Bonaparte River, the principal discoveries having been
maoe on Scollis Crpak and the creek south of it Gald and sliver have bean
reportod from quarls veise in The schish, angillibes, and kathalithie rochks i tha
southwast comes of the maparsa, The Big Slide (Grange] mine has prodeced
goid, copper, and silver fram narrow guarls weins in diorsbe. Lonslderalyle exphora-
tisn work has been done at the Martel property on rarrew [enticulsr guartz veins
in Cacha Creak rocks that contain malyboenum and gold. Narmow guarls veins
carrying sphalerita, gakena, and chalcofiyrite occur in Triassic rocks east of
Ashorof!.

Coal has been mined with bmiled succass from the deposit al upper Hat Crisak.
Cecurmances of gypaum, |ade, wirhuvianile, magnesium sulphaie, and sodium
carbonate have bean recorded, and some magnesiom sulphate has been produced
from the deposit al Basgue, Much of tha Marble Canyon {onmation (8§ composed
of very purg limestone
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