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ABSTRA CT 

The str a ti g r aphic s ection c on sist s of m ore than 20,000 feet of l a y­
er e d sedimentary roc k s ranging in age f rom Uppe r Proterozoic to Upper 
Ordovician and (?)younger. It is broke n by two prominent unconformities, 
the first beneath the Middle or U pp e r Camb rian and the sec ond beneath the 
Upper Ordov ician strata. 

The are a lies n e ar th e w e ste rn e xt remity of mio-geos ynclinal 
d e p osition of the northern Cordillera a nd was tectonicall y unstable during 
mu c h o f early Palae ozoic tim e . Pronounced fa ci e s change s , from shallow 
wate r carbonates in the east to fine clas tics in the w e s t , are present in the 
Low e r Cambrian and Ordovician rocks. Subaeria l volcan ism occurred in the 
L ower C ambri a n. 

D isc ordan t, qu a rtz m onz on i t e p l uton s of mid-Cre tace ou s a g e 
in tr u d , ' the olde r r o c ks thr oughout th e a re a and e xhibit con t a c t aur e oles rang ­
in g up t o m or e than a mile in w idth. T h e se c onta in roc k s a s highly m etam or­
ph o se d a s the h o r nblende h ornf e ls fa cie s . 

Exc e p t wh e r e l oc a lly m odi f ie d b y in tr u s ion , the s trat2 ,He 
d e fo rm ed in to a s er ies of gene r a ll y op e n , upr ight to m ode rate l y overturned 
folds th at tr e nd northwes t , a pp roxima t el y p a r a llel with the ax i s of earli e r 
t e ctonic d is turb a n ce . 

C onta c t m e ta s omatic, s chee l ite- b e a ring ska r n d eposits , in p a rt of 
o re g r a de, a r e empla ce d with in a Lowe r C a mb ri a n lim e st one m ember (whe r e 
mode rat ely m e tam orph o s ed) in th e vicin it y of the intrusiv e s. 
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Frontispiece. View southeast down Upper Flat River valley, s howing Watson 

Lake road heading through Harrison Pass on right and C a nada 
TLngsten townsite (T) in far distance. 



GEOLOGY AND TUNGSTEN DEPOSITS l'-:EAR THE HEADWATERS OF 
FLAT RIVER, YUKON TERRITORY AND 

SOUTHWESTERN DISTRICT OF MACKENZIE, CANADA 

INTRODUCTION 

LOCA TION AND ACCESS 

The area mapped covers almost 300 square miles at the headwaters 
of Flat River, between latitudes 61 °45' and 61 °58' north, and longitudes 127 ° 
5' and 128°30' west and lies partly in Yukon Territory and partly in southwest­
ern District of Mackenzie. Access is provided by both wheel-and float­
equipped light aircraft and, since the fall of 1962, by an all-weather gravel 
road extending 200 miles north from Watson Lake, at mile 635 of the Alaska 
Highway, to the Canada Tungsten mine. 

CLIMATE 

No meteorological records have been kept for the upper Flat River 
area but, oral accounts by local inhabitants suggest a typical subarctic clim­
ate, with average temperatures of less than 32°F in winter and more than 
50 of in summer _ White (1963) reports the normal range of winter tempera­
tures at the Canada Tungsten mine to be from +20°F to _40°F. Permafrost 
occurs in some places, particularly on poorly drained, moss-covered, north­
facing slopes. 

Precipitation appears to be greater than in most other parts of 
Yukon Territory and District of Mackenzie, and seems to be spread evenly 
throughout the year. Maximum snow depths in the lowest valleys commonly 
exceeds 5 feet. The snow-free season ranges from 3 1/2 t04months onfloors 
of major valleys to zero in the perennial snowfields at the heads of alpine 
glaciers. Showers of rain, sleet and even snow, are common throughout the 
summer_ 

PHYSIOGRAPHY 

The map-area lies within the rugged southwestern part of the 
Selwyn Mountains. Northwest-trending mountain ranges with peaks rising to 
more than 9,000 feet are separated by forested, heavily glaciated, U-shaped 

Manuscript received: DecelTIber 30, 1966 
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va lle ys producing local r e li e f of a s much as 6,000 fee t. A r e as und e rl a in b y 
grani tic r o cks a nd hornfe ls, m ainly e ast of Fla t River, are par t icularly h igh 
and r ugged and conta in many s mall a lpin e gla ciers . The g e neral north w e st 
t opograph i c t r e nd r e fl e cts the regional structu re of str atifie d ro cks. 

The map-are a forms p a rt of th e Mackenzie Rive r w a t ers h e d 
d r ain ed by the Sou th Nah anni, Fla t a nd H ylan d Rivers. Ra bb itj,ettl e Ri ver , 
a tr ibu tar y of S outh N a h anni R iv e r, for m s th e northe a s t boun dary a nd L ittle 
H yland River the s ou thwe s t b oundary. The u p pe :- Fla t Riv e r d ivid e s the a r ea 
into two nearly equal parts. W ith th e e x c e plion of a sma ll a re a nea r Fla t 
L ake, a ll drainag e is t o the southe a s t. F l a t and Rabbitke ttl e R ive r s d ra in 
ice-covered are a s and carry milky m eltwat e r throughout the summe r . L a k e s 
have formed behind kame deposits and more recently from damm ing o f main 
streams by alluvial fans of high- gradient tribu taries . Numerous smaller 
rock-basin and mordine-dammed lakes occupy cirques above tr e e-line. 

GLACIATION 

During the Pleistocene the area was covered by at l e ast one major 
ice-sheet that left erratics up to 6,500 feet elevation. Below this level, 
where not affected by subsequent alpine glaciation, ridges are smoothed. To 
some degree the ice moved transversely across topographic obstacles but 
the main flow was down major northwest-trending valleys thus producing 
marked V-shaped troughs and hanging tributaries. 

Features of deglaciation, such as karne terraces and lateral chan­
nels, terminate upward at about 4,500 feet showing that ice receded to a val­
ley glacial stage llefore rapid melting took place. Slopes of terraces and 
channels indicate that the ice retreated to the northwest. 

Topography above 4,500 feet is that characteristically produced by 
mountain glaciation. Cirques surround most peaks and, by flanking most 
ridges, form aretes. Existing cirque glaciers with few exceptions are 
restricted to the shaded northeast-facing sl opes where firn lines average a b ou t 
6,500 feet elevation. At present they are depositing very little debris and are 
receding by as much as 50 feet each year. Well-developed, abandoned, lat­
eral and terminal moraines reveal a period of stable, vigorous alpine glacia­
tion when most glaciers were double their present size, about 80 to 150 years 
ago, judging by present rates of ice recession. 

Most of the clastic material that now mantles trunk valleys and 
major tributaries up to 4,500 feet elevation, was deposited by meltwater 
flowing around and through stagnant ice during glacial recession. These ice­
contact deposits are predominantly kame s, k am e terraces, kame complexes 
and eskers. Outwash fans or valley train deposits occur in the extreme 
southwest part of the map-area. Pr(;sent stream deposits and slope wash 
(colluvium) have little modified these fluvioglacial features. 
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ROCK GLACIERS 

Rock glaciers abound throughout the region, flooring cirques and 
extending in some places to the bottoms of main valleys at less than 3,500 
f e et eleva tion. North facing slopes ar e g e nerally the most rugged and these 
rock glaciers are most numerous and be s t dev e loped. Lithology does not 
seem t o b e a factor affecting their distribution. 

The rock ~laciers are distinct, di s crete bodies that rise above 
borde ring talus slopes and flow as a continuou s mass. The length generally 
exc e eds the width and they would thus be d e scribed as tongue - shaped accord­
ing to Wahrhaftig and Cox (1959). Typically their sides and fronts are over ­
steepened (exceeding the angle of repose) and their upper surfaces have ridge s 
and furrows indicating flowage of theentir:e mass (Fig. 1). Most develop in 
cirques, where they are continuous with the moraine s of small alpine glac ­
iers, or join talus slopes at cirque headwalls, though a few form even on 
open flanks of long ridges as extensions of sxnall talus fans. 

That most well-developed rock glaciers arc in motion is shown by 
their lichen-free surfaces and oversteepened fronts, which in some places are 
advancing into timber. One such rock glacier (Fig. 1) 7 miles southwest of 
Canada Tungsten mine is readily accessible and was surveyed in detail su 
that at a future date its rate of flow can be obtained. Comparison of its pres­
ent form with that on 1949 aerial photographs indicates the front has advanced 
a few feet per year while surface features such as c oncentric ridges and fur­
rows have migrated appreciably faster. 

GEOLOGICAL WORK 

E. F. Roots of the Geological Survey made a reconnaissance trip 
through the Flat River valley in 1953, and reported the possible mineral 
potential of the district. In 1959, after five years of exploration by various 
mining companies, the Canada Tungsten Mining Corporation was formed to 
develop the high grade scheelite deposit near the headwaters of Flat River. 
Numerous company geologists have continued the search for new ore deposits 
and undertaken detailed mapping in the immediate vicinity of the mine. Pre­
liminary regional mapping (4 miles to 1 inch) was carried out near the head­
waters of Flat River and in the Kahanni mop-area to the north, by L.H. 
Green and J.A. Roddick (1961). Published reports on the nature andexplora­
tion and development history of the scheelite deposit are by Brown (1961), 
Skinner (1961, 1962), White (1963), Green and Godwin (1963, 1964) and 
Green (1965, 1966). 

Mapping, at a scale of one inch to half a mile, was carried out 
during the summers of 1962 and part of 1963, by the author and was designed 
to extend and refine detailed mapping near the Canada Tungsten mine and to 
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Figure 1. Canada Tungsten rock glacier, veiwed southwest across Flat River 
valley, showing longitudinal and concentric grooves and furrows, 
over steepened sides and front, which is presently overriding tiITl­
ber near the valley floor. 

study the stratigraphic, structural and petrologic history of the region. This 
report eITlbodies part of a Ph.D. thesis subITlitted to the University of 
California, Berkeley. 
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GEN E RA L GEOLOGY 

The a r e a studi ed is in th e w estern p a rt o f the n orthern Cordill e ran 
m i oge os yncl ine w h ich is bounde d by thin c r atoni c cove r to the eas t anda b roa d 
eug eos ynclina l belt to the w e st. Mesozoic granitic intrusions are wide spread 
we s t of the m iog eosyncline bu t s everal isolated stocks a n d small ba tholith s 
ext e nd e as twa rd to this ar ea and b eyond. 

SEDIMENTARY ROCKS 

Exposed sedimentary rocks of the miogeosyncline ran ge in a ge 
from Late Precambrian to Devono-Mississippian but are largely Ordovician 
and older within the a rea mapped. They include well-sorted sandstones, 
th i ck- and th in-b e dd e d carbonates, and light c oloured to black, graphitic, 
che rty shales. 

The section is broken by disconformities within the L owe r Cambrian 
s trata and by unconformities .it the base of the Middle Cambrian <ln d below the 
Upper Ordovician. 

T he Lower Cambrian and (?)earlier rocks consist of fine- g rained 
quar tzite ; the Lowe r Cambrian of sandstone, dolomite and shale; the Middle 
Cam.brian of platy limestone, siltstone and shale; and the Upper Ordovician 
of cherty black shale. Near Flat River Lower Cambrian dolomites and sand­
stones to the north change southwestward into dark br own calcareous shale 
and argillite. 

The Middle Cambrian and Ordoviclan unconformitiei:i account for 
some marked changes in apparent thickness and omission of strata in Upper 
Fla t River area. Truncation of underlying beds indicates that mild buckling 
rather than simple regional uplift was related to each unconformity. Pre­
Middle Ca:mbrian strata are trun cated by the sub-Middle Cambrian uncon­
formity by as much as I, 000 feet per mile. Middle Cambrian bed:; are trun­
cated by the Ordovician unconformity a t more than double that. 

History of Sedimentation 

In late Proterozoic or earliest Palaeozoic time, finc-grained, 
non-ca lcareous clastic sediments accumulated undisturbed over the entire 
area . They coarsen to the northeast, the probable direction of supply, and 
r each a m aximum thickne ss of at least 10, 000 feet to the southwest. 

Throughout lnuch of earl y P a laeozoic time the region appears to 
llave been relatively unstable. Angu l a r unconformities and major facie s 
chang e s indicat e tha t gentle buckling to ok p l a ce on northwe st-tr e nding axe s 
and tha t the strandline, with a wes tward de epening se a, r e pe a t edly sh ift e d 
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Taole I 

Table of For:mations 

Period Uni t and 
or thicknes 5 

E ra <=J:>och (feet) L i thology 

M e s oz oic Cre tac e ous Un i t II Quartz monzoni te I g ran odiori te ; 
minor p ranite. 

In trusive contact 

Pa l :teoz oic Upper Un it 10 B lack s h a le ; s la t e ; m inor che r t, 
Ordovician 4 , 00 0+ siltstone , an d da rk lirn es t on e ~ 

Unconform ity 

Middle a nd Un i t 9 In te rc a lated p l a ty impu re lime-
(?)U pper 4,000+ 6ton e, 5 iltstone and limestone. 
Cambrian 

-
Unconformity 

Lower a nd/ or Unit 8 Dolomite I silty and sandy dol-
Middle 2,000-- amite; minor sands tone and 
Cambrian shal~. 

Lower Unit 7 Bri~ht ye llow and Ol'"ange 
Cambrian 150+ weathering, ::iilty and sandy 

dolmnite. 

Unit 6 Sandstone, sandy and silty dol-
2,000:!, amite, dolomite; minor quart-

zite and impure limestone; 
vol canic flows, 

Unit 5 Arg illite , s hale ; m ino r lim es ton e. 
2,500+ 

Unit 4 Dolomite , lig h t g rey t o white , 
o t o 300 coa rse ly crysta lline . orange 

weathe ring . 

Unii.3 Blue- g rey fine -grained limestone 
IOre_ and coarse-grained marbl e ; 

limesLoni..:' minor dolomite. 
o to 300 

Unit 2 Irregularly interbedded do ' -
'Swis s-cheese ' om itic siltstone and i lnpu r e 
limestone limestone; pods and l en ses of 
200+ limestone. 

Lower 1;nit I Phylli te, sla te t siltstone I fine-
Carnbrian 9,000+ .r:;rained quartzite. 
and 
(?)earlier 
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from southwest to northeast across the regional trend. In Early Cambrian 
time, minor facies changes developed along as well as across this trend. 

Following deposition of a widespread calcareous siltstone at the 
beginning of the Cambrian, the area was divided into two contrasting environ­
ments of sedimentation, which produced a marked carbonate-shale transition 
coinciding approximately with the present Flat River . Apparently the basin 
deepened southwest of Flat River and there was an extensive shallow water 
shelf to the northeast over which the strandline shifted repeatedly. The shelf 
sediments are characterized by coarse, well-rounded, clean quartz sands, 
thin-bedded dolomites and sandy dolomites. Abrupt minor facies changes and 
pinchouts occur parallel to and transverse to the regional trend, along with 
periodic possibly subaerial volcanism. To the southwest a considerable 
thickness of shales and calcareous muds accumulated in a probably subsiding 
basin in which restricted carbonates, such as, the 'ore-limestone', were 
dep os i ted on local highs. 

During late Early Cambrian or early Middle Cambrian time uplift 
and buckling, most intense to the southwest, produced gentle topographic 
relief and locally much of the Lower Cambrian strata was eroded. 

Stable conditions returned in the latest Middle Cambrian and pos­
sibly Late Cambrian as thinly intercalated silts and limestone accumulated in 
a broad basin which as in Lower Cambrian time probably deepened south­
westward. Detritus is proportionately more abundant to the northeast and 
strata become more thickly bedded and more calcareous to the southwest. 

A second period of folding, again most intense to the southwest, 
was followed by deposition in an euxinic basin that extended beyond the map­
area to the northeast of black pyritic shales and chert containing a character­
istic graptolitic fauna. 

Stratig raph y 

Lower Cambrian and (?)Earlier 

Unit 1 This extensive unit of brown to red- brown-weathering, non-
calcareous, fine-grained, clastic sedimentary rocks is characterized by 
uniform lithology, lack of marker horizons and great thickness. It underlies 
by far the greater part of the map-area yet nowhere could adequate sections 
be found. Owing to complexity of structure and lack of stratigraphic control, 
its thickness is uncertain but probably exceeds 9,000 feet. Such a thickness 
is ex-posed immediately east of Glacier Lake, on the steeply dipping west 
limb of a broad anticline. 

Rock types in order of abundance are slate, phyllite, siltstone and 
fine-grained quartzite. Slate is generally thick-bedded or massive, grey to 
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green ish or b rownish grey a nd typically weathers maroon, r e d - b rown or 
rus ty b rown , Stratifi c ati on, where p re s e nt, consists ma inly of l am inati ons 
and laye rs o f whi te siltston e or les s comm only of qu a rtz it e b ed s a few in che s 
t o seve ral fee t thi c k. R a rel y the s l ate shows colour b')-nding o f med iu m or 
light a nd dark grey with no ap p a r e nt change in litholog y. P hylli te and phylli t i c 
slates are commonly lighter grey ow ing to the d evelopment o f f ine s eri c i t e. 
In thin s ection man y s l a tes a re seen to contain appre ciable silt and are mo r e 
c or r ec tly d eS ignate d ar gillaceous s iltston e . Qua rtzite is charac teri sticall y 
fine to very fin e grained, m e dium to da r k g r ey a nd common l y cov e r e d with 
gr een or b l ack lichen . Beds rang e up to sev e r a l feet i.n thic kne ss a n d most 
are in ternally laminated wi th s late and siltstone tha t commonly displa y <.:ross­
l a mina t ion, ripple-marks and in ters tratal slUlnp fea tur es. 

T he dis tribution of qua rtz ite shows a g ener a l coa rs e ning of clastics 
from southwest t o northeas t. It is c ommon near Fla t Rive r and t o the north­
east b u t bec omes increa s ingly r a r e t oward Little Hyla nd River . Acc ompany­
ing the inc r e ase in a rgillaceous rocks t o the southwes t is a g ene r a l increas e 
in the ratio of phyllite to slate. 

The b as e of the unit is not exposed. The upper contact is conform­
a b le northeast of Flat River but possibly disconformable to the s ou thwest. 

Lower Cambrian 

Uni t 2 A sequence of thinl)f inter calated siltstone and fine-grained 
limcd tone, ove r lie s un i t 1 a nd p ersists with little c h a nge in litholog y or th ick ­
n e ss throughout the area . Appar e ntly dur ing compaction originally fairly 
r e gular 1- to 5-inch la ye r s of limes t one commonly were squeezed in t o ovoid 
pods and lenses , and en ve loped in an anas t omosing network or matrix of 
siltstone. Outc ):" ops characte r i s ticall y h ave a strongly corrugated or swiss­
chee s e appe a ran ce owing t o d iffe r ential w e a ther ing o f t h e two components a nd 
the term ' swiss-chees e ' limestone ha s been in f ormall y a p pli e d t o the uni t. 

The siltstone conta ins s ign ifica nt amounts of fin e l y crys talline 
dol om ite, calcite, a nd/ or clay a nd th e lim e s tone is norm ally dolomit ic a nd /or 
argill a ceous . Repr e senta tive li th olog ies ar e shown iT' s ect ions 1- 2 (se e 
Appendix) . --

On the basis of one w e ll-preserved fossil, A rchae..Q£J.:athid :;p., 
the age of this unit was established as E a rly Cambrian. The fossil was col­
lecte d from 50 feet above unit 1, a mile northwest of Pyram id Mountain and 
is the oldest known within the mapped a rea. 

U n it 3 Southwest of Flat River ne a r Canada Tungsten mine the 
'swiss- c heese' limestone is overlain conformably by a massive limestone 
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unit, which Brown (1961) has informally termed the 'ore-limestone'. This 
unit contains the Canada Tungsten orebody and other principal prospects near 
the mine. 

The 'ore-limestone' is present only on the southwest side of Flat 
River except for a 10-foot thic;, exposure jLst east of the townsite and a 3-
foot thickness at the bas e of ~ection 9. It has a ma;,imum thickness of 300 
fe et, 2. 1/2. mile 5 norlhwe s t of the ore bod y and main ta ins an a VEe rage thi ckne s s 
of about 200 feet for mor e than 4 miles to the southeast. The northern limit 
is w e ll-defined where it pinches out n c ar Harrison Pass and a short distance 
no rth and south of section 9, ':.Jut southward the unit thins g radually to a few 
feet near the southern limit of the area mapped. 

The limestone is mainly dark ur vaguely laminated with dark a nd 
light grey to white la\rers up to 1/2. inch thick, andcharacteristicallyweathers 
light bluish grey. Locally it contains argillaceous or silty laminations and 
rarel y floating grains of coarse quartz sand, but in general the unit comprises 
e xtremely pure, finely crystalline granular calcite. The lightlayers inplaces 
h a v e bioclasts up to 1 mm across and on the whole are more variable in grain 
size. Cream-yellow rhombs of dolomite 0.1 to 0.2. mm across are present 
in accessory amounts mostl y in irregularly shaped, orange-brown weathering 
patches that are localized along certain laminations, especially the light­
coloured ones. The dulomite is probably a late mineral as it also fills frac­
tures in the limestone. 

Unit 4 For several miles southeast of Canada Tungsten mine the 
'ore-limestone' is o.verlain or completely replaced in the stratigraphic 
sequence by massive, coarsely crystalline dolomite,unit 4. In a few places 
the two rock types are separated by several feet of calcareous argillite and 
might be reported as distinct, separate rock units but the erratic distribution 
of the dolomite e lsewhere suggests it probably is an alteration of the lime­
stone. The dolomite is mustly light grey to white and forms a buff and light 
grey mottled or less commonly a distinctive pinkish orange weathered surface 
which is quite unlike any other dolomite in the area. 

Unit 5 Unit 5 was previously mapped at Canada Tungsten mine, and 
first reported on by Brown (1961), as the 'hanging-wall' argillite. 

Like the 'ore-limestone' , this unit lenses out northward near 
Harrison Pass, but thickens to more than 2,500 feet in the south part of the 
area where ·it is overlain unconformably by unit 9 (Fig. 2.). Only two occurr­
ences of possibly correlative strata are known northeast of Flat River: a 10-
foot thick bed of dark grey, rusty weathering argillite at the base of section 
9, 100 feet above the 'swiss-cheese' limestone; and a 25- to 50-foot thick bed 
of dark grey laminated slate just southeast of Flat Lakes, 200 feet above 



- 10 -

uni t 2 . At b o t h p l a ces the ar g illi te th ins r a p id l y an d i s n ot traceable laterally . 
Un it 5 o t h e r w ise is res t r i cte d to th e s ou th w est s ide of F l a t R iver V a ll e y . 

Un it 5 con s i sts ITl a in l y of dar k b r owni s h g rey to b la ck , cOITlITlonly 
c a lca r e ous a r g illite, s la t e a nd s hal e, locally b anded a n d th in ly b edde d w ith 
iITlpure liITl es tone . Where blac k , the argillite cha r a c t e r i sti c all y c ont a ins f ine 
pyr ite - ri c h l a ITlinations a nd w e a thers d eep rust y b rown. T he upp e r p art i s 
cOITlITlonl y ITl ore calcareous, li ghter and It;sS cOITlpetent than the lower pa rt. 
At Baker prospec t , about 3 m iles sou theast of Canada Tungsten ITl ine , tw o 
distinctive but di sc ontinuous ITleITlber s are ;:ecogniz e d; n ear the t op, " u ni t up 
to 100 feet thick of buff-grey weathering, ITlediuITl-gr a ined, crystalline d ol­
oITlite and near the base as ITlu c h as 30 feet of thin-b e dded, dark grey liITle­
stone. 

A t Canada Tungs ten ITline, just southeast of the orebod y , t h e 
'hanging-wall' argillite contains seve ral carbonate bed s up to 10 feet thi ck. 

SOITle are light grey weathering dol oITlite but ITlost are mediuITl-grained ma r ­
ble that closely resembles the 'ore-limestone' 

An unconforITlity is suspected at the base of unit 5 on account of 
the abrupt lithologic change to black, pyritic shales and the rapid thinning and 
local oITlission of the underlying carbonates. The upper liITlit of the unit is 
a m ajor unconforITlit y beneath unit 9 and possibly a ITl inor one beneath unit 6 
near Canada Tungsten mine. 

F ossils from unit 5 were examined by B. S . Norford and W.H. 
Fritz of the Ge ological Survey who reported as follows: 

GSC locality 53674 
2.5 ITliles NW of the mine at end of ridge. 

archaeocyathid sp. 
d. Olenellus sp . 

GSC locality 5367 3 
61 0 52'l5''N, 128 °07'12"W, in creek s outhwest of Canada 

Tungsten sawITlill. 
archaeocyathid spp. 

Collection No. 5 3 674 is of special inter es t, as archaeocyathids 
a nd Olenellus ar e r arel y found togethe r . Here archa eoc ya­
thids are in thin limestone bands intercalated with Olenellus­
bearing silt y argillite. Both collections are of Earl y 
CaITlbrian age . 

Unit 6 U n it 6 makes u p the g r e ater part of the Lower CaITlbrian suc-
cession northea s t o f Flat River. It i s separated from overl y ing strata of 
siITlilar litholog y b y a distinctive o r" n g e-weathering ITl a rk e r horizon, un i t 7. 
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T h ickness o f unit 6 va ries fr om a bout 500 fee t ne a r Rabbitket tl e R iver t o 
mo re than 3,500 fee t s outheast of Glaci e r L al<e . 

Unit 6 is cha r acte r ized by an extremely varied li thol og y comp ri s­
ing , a t lea s t in minor a mounts , a ll mixtur e s o f dolomite, s and, s ilt, lime­
stone and cla y. L e nsing and interfinger ing result in ab rup t t e r minations of 
in dividu a l m embers a n d be ds and as ind icated in several p l a c es by intrafo r m ­
a ti onal brecc ia , local p inchout s of coa rs e clas tic sediments and volcanism. 
Dia s tems a pp ea r to b e numerou s. Repre sentat ive lithologies and their inter­
nal va riati ons are b e st shown on the recon structe d f enc e diagr a m (s ee Fig. 
3) . D e tail s of m easur e d strati g r a p h ic sections (Nos . 4 - 11) are in th e Appen­
d ix. 

Pr incipa l lithologies a re thin to th ick- bedded, light grey, pinki sh 
buff or orange-b rown- weathering dolom ite , sand stone a nd qua rtzite. Dolomi te 
is m ostl y light gre y or w h ite, t yp ically me d ium - grained, crystalline a nd 
m a ssiv e . !vl ost of the quartz sand is w ell -r ounded, fin e- to m e diuln -gra ine d 
a nd is cemente d by dolomite in san dstone c; and silica in the q u a rtzite s . 
Quartzite is white whe r e pure, b ut vades to light brown with increase in s ilt , 
cla y or rarely limoni te . Minor lithologies are platy to thin-bedded, orange­
weathering, silty dolomite, argillaceous, commonly bioclastic, dolomitic 
limestone, and silty or calcareous shale. 

Collections of Olenellus were made at two localities near the top 
of the unit, in platy, dolomitic, silty limestone and silty shale. Unit 6 is 
accordingly Early Cambrian in age. 

Unit 7 This formation outcrops only in the eastern part of the map-
areawher e i t f orms a distinctive bright orang e and yellow w e athering marke r 
bed 100 i. o 200 feet thick. 

It is characte ristically grey to brown, finel y crystalline dol om ite 
w i th a f ew per cent of coarse silt and medium to coarse sand, either dis s em­
in ate d or concentrated in laminations . Rarely, as in se ction 12 (see App e n­
dix ) , light yellow to buff, finel y crystalline dolomite is present at the b ase . 

Unit 7 is unfossiliferous, but as it rests conformably on uni t 6, it 
is thought to be Lower Cambrian. 

Lower and/ or Middle Cambrian 

Unit 8 Unit 8 is divisible into two members with a total thickness as 
much as 2,300 feet. The lower member consists of thin-bedded to flagg y 
dolomite, sandy dolomite , silty limestone and dolomitic sandstone, and th e 
upper member is characterized by thick · bedded to massive dolomitL·. 
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Section 13, 2.7 miles north of Pyramid Mountain, shows the most 
characteristic lithologies of the lower member. They include a distinctive, 
light yellow or pinkish buff-weathering, light to medium grey, fine - to 
medium-grained, crystalline dolomite and medium grey to light brown-buff 
to orange-weathering, sandy dolomite with very minor sandstone and quart­
zite. Northeast and southwest of section 13 the lower member changes facies, 
becoming less sandy and more calcareous. Near Flat River the base of the 
lower member contains several hundred feet of silt y and dolomitic limestone. 
The limestone is blue-grey, platy and characteristically banded, commonly 
very irregularly, with orange- brown-.weathering dolomitic siltstone. The 
upper dolomite is typically light grey to whiLe, medium crystalline and buff 
weathering. It rarely contains more than a few per cent of fine to coarse 
sand. North of Canada Tungsten mine unit 8 is apparently cut out by the 
unconformity at the base of unit 9. 

Unit 8 although unfossiliferous is considered of Early Cambrian 
age on the basis of regional lithologic correlation. Units 6, 7 and 8 in total 
correlate generally with Lower Cambrian strata to the east and north. 

Middle and (?)Upper Cambrian 

Unit 9 Unit 9 consists of intercalated platy beds of limestone, silty 
limestone and siltstone and rarely beds of limestone a few feet thick. The 
limestone is medium grey, finely crystalline and in places dolomitic and 
silty. The siltstone is medium- to coarse-grained. On the whole the unit 
weathers uniformly light grey or brownish grey. 

A distinguishing feature of the unit is its irregular undulatory or 
wavy layering. The siltstone layers commonly form anastomosing networks 
that isolate the intervening limestone bands into small lenses. Weathering 
produces a most characteristic rough, pitted surface. The banding resembles 
that of unit 2 but is generally more regular and thinner and the limestone 
lenses smaller. 

Unit 9 is bounded below and above by unconformities. It overlies 
nearly every older formation and varies greatly in thickness throughout the 
map-area from almost zero near Flat Lake to more than 5,000 feet in the 
extreme southern part. Near Rabbitkettle River an upper member (9a) is 
recognized. It is more than 1,000 feet thick and is composed of finely lamin­
ated dark grey to black argillaceous limestone and calcareous shale. There 
the unconformity above the unit is markedly angular and apparently eliminates 
this upper member within a short distance. 

Partial but representative sections of unit 9 are shown in sections 
14-16 in the Appendix. 
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Fossils are extremely r are in unit 9 and are poorly p reserve d. 
Trilobite parts collecte d n ea r the south w e st c o r ner of the map - a r e a dat e the 
m iddl e pa rt of the unit as Middle or Late Cambrian . 

Upper Ordovician 

Unit 10 Fnit 10 comprises black, graptolitic, argillaceous rocks, 
chert, and limestone. Exposures are limited to tributary stream courses 
along Flat River valley and to the core of a large synclinorium near 
Rabbitkettle River. Folding i9 generally intense and continuous sections 
rare. The unit is at least 4,000 feet thick l)ordering Flat River valley in the 
southeast, and possibly much mure in the synclinorium to the northeast. 

Black graphitic shale, slate and argillite forms the major part of 
the unit. Less commonly these rocks are light to medium or brownish gre y 
and calcareous. The blacker varieties contain appreciable pyrite and weather 
rusty brown. Gypsum, in tiny crystalline aggregates, forms small veinlets 
or replaces fossils. Chert as beds a few inches thick varies from light grey 
to black, is commonly colour-banded on a small scale and normally weathers 
light grey or white. The limestone is mainly finely crystalline, argillaceous, 
dark grey to black and thinly bedded or rarely in beds as much as 20 feet thick. 

Graptolites collected within the lower 500 feet of the unit and dir­
ectly above the unconformity at the base are Ordovician (Caradoc). The fos­
sil collections were examined by B.S. Norford of the Geological Survey of 
Canada who reported as follows: 

GSC localities 53670, 53675-53681 
Northwest of M. B. Drill Camp, within 500-600 feet above 

lower contact. 
diplograptid graptolite 
Dicellograptus sp. 
Dicranograptus sp. 
? Leptog raptus sp. 
?Glos s og raptus sp. 
sponge spicules 
undetermined brachiopods 
Age: Ordovician; Caradoc 

GSC locality 53663 
Creek bottom at east entrance to Harrison Pass, 20 feet 

above lower contact. 
diplograptid graptolite spp. 
?leptograptid graptolite sp. 
cf. Dicellog raptus sp. 
Age: Ordov ician; Caradoc or Ashgill 
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INTRUSIVE AND PLUTONIC ROCKS 

Ult rama fic Rocks 

Two small b odies of ultramafic rock in t r ude slates of un it 1, 1 liz 
m iles s outh of Harrison P ass an area north of tha t shown on ivlap 4 - 1967 (in 
p ocket) . The enclosing slates s how no trace of metamorphism 'uut t h e b order 
z ones a r e int ensely shea red . 

T he rock is d a rk green to blac k , w eathers a typical dun colour and 
is m ain l y com p os e d of fin e - grained , mas sive serpent ine with pyroxene grains 
up to 1/4 inch long and ra re 1/8- to liZ-inch v ein s of b rittle asbestoform 
chrysotile . Relict m inerals and pseu domorphs indicate tha t th" original com ­
posi tion was a bout Z5 pe r c e nt py roxene and 70 p er cen t ollvine. The olivine, 
n ow en ti reI y alte red t o serp e n t ine , formed anhe dra l to subhe dral c r ys tals Z 
to 5 mm across that were enclosed in pale b rown to colourles s , non­
p leochroic , diops idic augi te (ZV z =55°-600). Pa rt of the p yroxene is a ltered 
t o colourle ss a mphibole, a nd serpentinized along some cleavage planes but 
most of it is fresh. In thin section rn a ssive serp"ntine is se(Cn to b e of two 
types - pale yellowish g reen, where re p lacing olivine, and apple green with 
a Berlin- b lue birefringence, in the groundma ss . Both types form bladed or 
l a mellar g rains in a r e ticulated network, characteristic (jf antigorite. 
Rounded to octahedral grains of magnetite and possibly chromite fill iDter­
stices b etween ~nd inclusions within olivine a nd pyroxene . In addition finer 
dust-like grains of rrlagnetite, apparently a by -product of serpentinization, 
outline olivine pseudomorphs and follow cleavage planes in pyroxene . 

The sheare d margins and lack of contact metamorphism suggests 
these intrusives reached their present position in a cool solid state. 

The age of these ultramafic intrusives is unknown. 

Gabbroic Dykes, Sills and Associated Volcanic Rocks 

Dykes, sills and minor greenstone intrusions are found s paringly 
throughout the area in Lower Cambrian and older s trata. The original com­
position is obscured by alteration but relict mine rals and pseudomorphs indi­
cates that it w~s gabbroic. Originally most of the rock was medium-grained, 
e qu igranular and consisted of 60 Lo 90 per cent plagiocla.se, 10 to 40 per cent 
pyroxe ne a nd minor olivine. Quartz a ppears to have been absent. 

Plagioclase, where determinable, is labradorite (An55- An60 ) but 
most is pseudomorphically replac e d by albite and e pidote. E x isting p y roxene 
is colourless to pale b rown, diopsidic au gi te whi ch forms interstitial poiki li­
tic relic g r ains enveloping plagioclase, but most of it i s now alt ered to g r e en 
actinolitic amp hibole a nd in places to fibrous tremolite . Loc a lly fractur es 
and cl eavage pl;:mes of pyroxene a r<e frin ged w ith se r pentine. All of the 
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olivine is alte re d t o s erpent ine . A n aggrega te of f ine c h l or it e a nd min o r c a l ­
c ite , wi th some e pidote a nd a patite , comm only for m s a n inte r stitial gr ound­
ma s s. 

The la r ger sills have chilled margins ;1, foot or more wide, but a r e 
o therwisE' uniform in composition and te;<ture,and n o layering or other ev i­
dence of diffe rentiation was observed. Despite the small size of the intru­
sions conti'l.ct metamorphism is pronounc e d. Impure calc i'l.reous rocks contain 
calc-silicate minerals or arc recrystalli ~ ed for as much as 30 feet from 
intrusive contacts and slates are commonly chlorit ized up to SO feet or more 
from the contact. 

Volcanic flows and tuffaceous beds are present north of Pyramid 
Mountain, in the upper part of unit 6 (see sections S, 7, 8, in the Appendix). 
The flows are similar in composition to the sills but are distinguished uy a 
general aphanitic texture, brecciated o:"(idized tops with a bundant amygdules, 
and their maintenance of exact stratigraphic position which correlates with 
tuffaceous beds (Fig. 3). A subaerial origin for the flows is suggested by 
their reddened, hematite-rich tops and their restricted association to well­
sorted and rounded coarse-grained sandstones. 

Plutonic Rocks 

Grani tic plug sand stocks of clearly intrus i ve onglll, un it 11, trun­
cate all strata and regional structures in the area. Similarity of composition, 
texture and mode of emplacement suggest all belong to one intrusive episode. 
Contacts with the country rock are sharp, discordant and usually steep (Figs. 
4, S), and inclusions are extremely rare, even in the marginal zones. 
Apophyses are common, some extending hundreds of feet into the wall-rocks 
as dykes and sills . Though crosscutting on a regional scale contact details 
are commonly controlled by plana!:' st!:'uctures within the wall-rocks such as 
bedding, slaty cleavage and joints. 

The characte ristic lithology is non-foliated, medium-grained, 
biotite quartz monzonite (see Table II and Fig. 6) in which plagioclase and 
biotite form subhedral to euhedral crystals with interstitial, mostly anhedral, 
potash feldsp a r and quartz. The interiors of the larger quartz monzonite 
stocks contain plagioclase crystals up to 1/2-inch long and much coarser, 
commonly subhedral megacrysts of potash feldspar, many of which are 
crowded with inclusions of all other minerals. Potash feldspar is mostly 
microperthitic microcline, with growth lines representing varying amounts of 
perthitically intergrown plagioclase and included plagioclase laths . Plagio­
clase zoning is normal, oscillatory and rarely patchy, with composition rang­
ing in individual grains from An3S-AnI8' Dark greenish brown or red brown 
biotite is with few exceptions the only mafic mineral. Most grains are altered 
at least in part to muscovite and pale green chlorite. Besides being an 
alteration product of biotite, muscovite forms rare, diStinct, subhedral 
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Fi gur e 4 . Vi e w southeast across MB prospect, showing sharp discordant 
contact between intrusive rock (gr) and thin bedded calc-silicate 
marbles of unit 9 overlain unconformably by black slate, argillite 
and chert of unit 10. Cai'adoc graptolites are preserved aL ;ooint F. 

Figure 5. Details of granite contact in hornfelsed slates of unit 1, southwest 
corner of map-area. Contact transects slaty cleavage and alc 
joints produced by regional deformation, 
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QUARTZ 
100% 

~--~~_.--------,-------~50 

10 

Granite 

1o1---------+---------\------------\ 10 

Syenite Monzonite 

100 % 
POTASH FELDSPAR 

100% 
PLAGIOCLASE 

LEGEND 

Specimens selected at regular intervals across the 
small stock northwest of the Sanada Tungsten mine. 

Specimens of porphyry dykes in the vicinity of the 
Canada Tungsten mine. 

Specimens randomly selected from representative 
collections of the various stocks . 

.1-14 

26- 29 

. 15 - 25 

Figure 6. Plot of partial mineralogical compositions (volume per cent) 
of granitic rocks shown in Table II. 

GSC 



T
a
b

le
 

II
 

V
o

lu
m

e
 M

o
d

e
s 

o
f 

G
ra

n
it

ic
 R

o
c
k

s 

S
p

e
c
im

e
n

 
2 

3 
4 

5 
6 

7 
8 

9 
10

 
11

 
12

 
13

 
1

4
 

15
 

Q
u

a
rt

z
 

3
9

 
3

0
 

2
0

 
3

5
 

2
3

 
3

2
 

3
0

 
2

5
 

3
7

 
3

4
 

4
2

 
5

2
 

2'
1 

4
1

 
2

8
 

P
la

g
io

c
la

s
e
 

18
 

19
 

4
3

 
31

 
3

9
 

3
7

 
2

8
 

5
0

 
3

3
 

4
2

 
3

0
 

2
4

 
4

6
 

2
6

 
4

2
 

P
o

ta
s
h

 f
e
ld

s
p

a
r 

3
5

 
4

2
 

2
7

 
2

5
 

3
0

 
2

2
 

3
0

 
19

 
10

 
8 

2
6

 
15

 
2

0
 

2
4

 
2

2
 

B
io

ti
te

 
8 

9 
8 

9 
6 

9 
10

 
6 

2
0

 
16

 
2 

9 
10

 
9 

8 
H

o
rn

b
le

n
d

e
 

2 
2 

2 
~
 

S
p

e
c
im

e
n

 
1

6
 

1
7

 
18

 
19

 
2

0
 

2
1

 
2

2
 

2
3

 
2

4
 

2
5

 
2

6
 

2
7

 
2

8
 

2
9

 
'3

0 

Q
u

a
rt

z
 

4
1

 
31

 
3

3
 

3
8

 
3

7
 

2
8

 
2

8
 

2
6

 
2

6
 

2
7

 
12

 
21

 
5

0
 

3
0

 
4

7
 

P
la

g
 i 
o

c
la

s 
e 

2
6

 
3

0
 

3
6

 
3

2
 

3
1

 
3

2
 

3
2

 
2

8
 

4
3

 
2

8
 

4
0

 
2

4
 

10
 

2
4

 
1 

1 
P

o
ta

s
h

 f
e
ld

s
p

a
r 

3
0

 
3

3
 

2
2

 
2

6
 

2
6

 
3

4
 

2
7

 
3

7
 

2
6

 
3

9
 

4
2

 
5

5
 

4
0

 
_ 

4
3

 
4

2
 

B
io

ti
te

 
6 

9 
4 

6 
6 

13
 

9 
5 

6 
6 

3 
.L

fo
rn

b
le

n
d

e 
3 

A
n

a
ly

se
s 

b
y

 p
o

in
t 

c
o

u
n

te
r 

5
0

0
 t

o
 
1

,0
0

0
 c

o
u

n
ts

 p
e
r 

s
li

d
e
. 



- 20 -

gr a ins that are p rouaLly primary. Ra rely dark green hornblende forms 
accessory am ounts. Acc es sory minerals include a patite, zir c on, sp h ene , 
iron ores an d r arely black tourmaline and pink garnet. 

Marginal zones are finer grained (Fig. 7) and e ither equigranula r 
Oi' porphyritic with megacrysts of essential m inerals up to 5 mm across in a 
fine-gr a ined g roundmass that is ri c h er in potash feldspar a nd sili ca . Large 
megacrysts are absent. 

Contamination of the plutons b y wall- rock appe a rs extremely lim­
ited and essentially restricted to carbonate rocks. Reaction z ones a few 
inches to a few feet wide are present in which plagioclase becomes more c~l­
cic, quartz diminishes and diopside appears as fine disseminated grains. 

Age A specimen of the large stock southwest of Pyramid Mountain 
yielded a potassium-<l.rgon age of 110 million years, equivalent to mid­
Cretaceous. This agrees well with that obtained from similar rocks in the 
Itsi Range to the northwest (Baadsgaard et al., 1959) and is probably repre­
sentative of all plutonic rocks in the upper Flat River region. Stratigraphic 
evidence is insufficient for a more precise dating than post-Devonian. 

Structures related to intrusion Folds associated with several granitic 
stocks differ markedly in orientation and style from regional folds. The 
regional folds appear to be deflected over the stock just southeast of Canada 
Tungsten mine. They plunge away from the stock to the northwest and south­
east and are more tightly compressed above and to the west of the intrusive. 
The marked changes in thickness in the vicinity of the plutons are mainly tec­
tonic rather than primary and were probably facilitated by recrystallization 
accompanying intrusion. 

The large circular stock northeast of the mine seems to have 
deflected structures around its southern margin and strata and cleavage 
strike east parallel with the contact and dip moderately south a way from the 
granite. 

The large intrusive in the southeast part of the ar e a was emplaced 
along the axis of a broad anticline, which appears to have been opened or 
spread by the inteusion. The stock transects regional structure i1t its north­
west and southeast ends out elsewhere dips are outward frOlL) its contacts. 
The steeply plunging, highly compressed and overturned Pyramid :'v1ountain 
syncline (see structure section, Map 4-1967) and the east-trending thrust 
fault farther north, record northerly compression of the wall-rock which in 
this area is perpendicular to the contact and evidently a result of expansion 
of the body. 
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F e ls i t e and p orp h yr y dyk es R h yolite, qua rtz latite a nd aplite dyk e s a r e 
com monly as sociated with th e g r a nitic st ocks ( s ee Fi g~ 13) . The lar g e st ar e 
2 0 fee t o r more thiel, and ext end for seve r a l hundr e d fee t. Most of the rock 
c on sis ts of a m i cr ocrystalline to aph a nitic ground m ass mo s aic'of potash fe ld­
sp a r a nd qu a rtz, c omm only myrm ek itic o r mi c rog r aphic . Qua rtz fon:"1s con­
s picuous equant phe nocrysts, n o rmall y cor r oded or embaye d by the ground­
mass, and is accomp<,nied b y abunda nt microclin e a n d microperthite in the 
r hyolite and by plagioclase (<1.lbite- oligoclase) phenocrysts in the quartz latite. 
Biotite, the only mafic mineral, averages less than 2 per cent of the rock and 
i~ c omm only chlori tized. ~\1ain acce s s orie s arc apatite and sphene. 

STRUCTURAL GEOLOGY 

Regional Structure 

Th e regional structure is dominated by a northwesterly trending 
syncline along Flat River, separating a complex anticlinorium to the north­
east from a terrain of gently overturned more tightly compressed folds to the 
southwest. Northeast of the river, folds are open upright and cleavage within 
the argillaceous rocks only weakly developed. Most of the west limb of Flat 
River syncline is complicated by several smaller folds and farther southwest 
folds are more closely spaced and cleavage more highly developed. 

Figure 7. Details of granite contact with 'wavy banded' calc-silicate marbles 
of unit 9 showing sharpness of contact, here subparallel with bed­
ding, and fine - g rained chilled marg in le s s than 1 foot wide. 
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These structu res are considei' ed p o st-Ordov ician, pre­
Cretace ous(?) as they inv olv e Up~er Ordovici a n strata a n d are transccted by 
Cretaceous(?) granitic intrusives. 

Structures in the slate and phyllite of unit I which underlies most 
of the area southwest of Flat River are di.fficult to outline. Owing to the lack 
of distinctive members and a h ighly developed cleav age, large scale folds are 
rarely recogni z ed but must b e infe rr e d f r om fabric eleme nts . A study of 
cle~vages, lineations and minor folds in selected areas showed that the folds 
h a ve the same general style and orientation as those readily mapp e d in the 
y ounger, well- stratified rocks n o rtheast of Flat River but are on the whole 
more common and mor e tightly compressed. 

Bedding has been folded upon northwest-trending , su b -h o rizonta l 
fold-axes, and a strong axial plane slaty cleav age has develop ed. Most o f the 
folds are symmetrical, upright to moderately ov erturn e d, and of th e flexu r a l­
s lip type ranging from a few inches to hundreds of feet acr o s s . T he y are 
s t a tistically cylindrical over areas of one square mile or more. The s laty 
cleavage generally dips from near vertical to steeply southwest but moderate 
dips both northeast and southwest are not uncommon and suggest slight fan­
ning of the cleavage about fold axial planes. 

In addition to the pervasive slaty cleavage, the rocks are cut in 
some areas by a later non-persistent fracture or incipient strain-slip cleav­
a ge oriented almost perpendicular to the fold axes. This second cleavage is 
n ot discernible in all places, but where best developed, follows axial planes 
of small symmetrical wrinkles or crenulations, up to an inch or lTIOre across, 
in the slaty cleavage. These crenulations evidently reflect shortening parallel 
with the regional fold axes but do not appear to ha v e larger scale c ross-folds 
related to them, as the slaty cleavage is remarkedly consistent in orientation 
throughout the area. Closely parallel to the secondary cleavage is a partic­
ularly prominent and widespread joint set, oriented more or less perpccndic­
ular to the regional fold axis. The joints, which probably predate the second­
ary cleavage are readily distinguished as the y are non-penetrative and have 
no relation to minor folds or crenulations in the slaty cleav age. 

Faults 

Faults developed in at least two, perhaps widely separated, periods : 
with or closely following regional folding early in the structural history, and 
during or after granitic intrusion. Some early faults may ha v e h a d r e c u rr e nt 
movement in the later period. 

In th e east-central part of the map-are a , t wo m a j o r t r a nsc u rr e nt 
fau lts w ith seve ral subsidiary one s ou tl ine a nar r ow , c om plex , e as t e rl y trend­
in g zone of faultin g b e tween Fla t a nd R a bb itk ettl e R i ver s. Th i s z one f orms 
a prom inent structural b r e ak, di v id ing the r e gi on ea st of Fla t R iver in to tw o 
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areas of diffe ring f o l d p at t e rns . B oth m a j or fa u lt s a re left-la te ral , with a 
combine d ho ri zonta l disp l a ceme nt of a b out I 1/4 mile s on th e w e st s i de of the 
ant icl ino rium and over 4 m ile s on the eas t s id e . T he di fferenc e in displace ­
ment at opp os i te e n d s of th e z one is a ttr ibu ted to cont in ued independent f old­
ing in the a rea s north of th e z one w h e r e t h e thr e e m ain folds m aking up the 
a n t iclin o r ium a r e c on sider a b l y mo r e clos e l y spa c e d . The or ie n tat ion of thi s 
fau lt z one, ob lique to the r e g iona l s t ru c tu ral trend , and the l e ft - l ate r al sen se 
of m ovem e nt , s ugge st that th e se faults rep r e s ent a majo r she a r re l a ted t o 
r e gion a l fo lding a n d p rodu ced du ring th e s ame pe ri od o f sh or tening in the 
northe a s t dire c tion. 

Faults nea r t h e gr anitic plutons , such a s tho s e radiall y a rranged 
a bout the large circda r sto c k in t he northe rn p a rt of the m a pped are a pr obably 
form ed during intrusi.on, as did the few that actua lly cut the grani t ic r ock. 

The e ast-trending thru st-fault north of Pyramid Mountain appears 
to have had a comple x h isto ry . A late p e riod of thrusting, due to movements 
outward from the lar ge stock to the :suuth, is superimp ose d on earlier trans­
current movement. 

COKTACT METAMORPHISM 

For distances of a few hundred feet to more than a mile from the 
granitic stocks, the country rock is altered in texture and mineralogybymod­
erate contact metamorphism. These metamorphic zones or aureoles for a 
given host vary in width more or less with the size of the associated pluton. 
The highest grade mineral assemblages are typical of the hornblende hornfels 
facies. Metamorphic effects differ in host rocks of differing composition. 

Pelitic Rocks 

In the two principal argillaceous units, 1 and 10, the aureoles are 
broadly divisible into an outer zone of spotted slate and an inner zone (within 
a few hundred feet of the contact) of more resistant, more massive, fine­
grained hornfels. Mineralogy is remarkedly uniform throughout both zones, 
metamorphic changes being principally a va riation in texture and proportion 
of the constituent minerals which are mainly sericite, biotite and andalusite, 
rarely cordierite, quartz, graphite and minor opaque minerals. From the 
zone of spotted slate toward the contact, biotite grades from pale greenish 
brown to dark red-brown, and along with sericite increases in grain size, 
whereas andalusite decreases in size. In hornfels andalusite forms clean, 
fine grains in widely scattered small aggregates in contrast to the spotted 
slates where it forms erratically distributed, poikilitic porphyroblasts. 

Cordie rite was ob s e rved only in the spotted s lates of unit 10, where 
it forms cle;).r :;ingle gr a ins o r cl ots crowded with seri c i te or graphite a nd 



- 24 -

commonly rimmed by biotite. Spots near the margin are formed by accumula­
tions of sericite and fine biotite, or in the blacker slates by aggregates of 
organic matter and graphite. With increased metamorphism the spots become 
mostl)T porphyroblasts of andalusite or cordie rite , crowded with sericite and 
graphite and commonly enveloped by shreds of pale brown lJ iotite. 

Calcareous Rocks 

'Ore-limestone' The 'ore-limestone' between Canada Tungsten mine and 
Baker pro s pect is altered to blue-grey marble containing small amuunts of 
diopside, tremolite, whit e mica, sphene, zoisite and brucite. Mineralogy is 
similar throughout but grain-size and proportion of certain mineralsvarywith 
distance from the contact. As the intrusives are approached the grain-size of 
the marble increases from fine to medium, that of the accessories from 
lnicrocrystalline to fine and the silicates increase in quantity with a curres­
ponding decrease in detrital quartz. Brucite was observedonlynearintrusive 
contacts in marbles lacking quartz. 

Diopside, the principal accessory, forms colourless equant anhed­
ral grains, commonly disseminated, but mostly in small aggregates with fine 
needles of grey tremolite clustered near or around detrital quartz. In most 
places, these two silicates total less than 15 per cent and the other silicates 
are much less abundant. 

Original layering is preserved as a fine, light and dark grey band­
ing up to 1/2 inch thick and a vague colour change of medium grey to bluish­
white in beds 6 inches to 1 foot thick. The darker marble is invariably fine­
grained and contains a greater amount of accessories including graphite, the 
principal pigment. Other layers reflect more marked compositional changes. 
These consist of widely spaced, dark grey to black, more resistant bands and 
fine lamiy,ations commonly disrupted into isolated 'pull aparts' and randomly 
oriented chips, composed mostly of diopside, dark tremolite, mica and detri­
tal quartz with minor interstitial fine-grained calcite. Apparently, these lay­
ers represent original calcareous siltstone bands like those found inunaltered 
'ore-limestone'. 

Impure limestone Metamorphism has greatly accentuated primary strat­
ification and small scale compaction features of units 2 and 9 by development 
of contrasting mineral assemblages in the different layers and laminae. The 
limestone layers are converted to fine-grained marble and the silty layers to 
dense calc-silicate hornfels. In outcrop a strongly corrugated surface is pro­
duced by differential weathering of these two rock types (Figs. 8, 9). In the 
hornfels highest grade assemblages consist of coluurless diopside, tremolite, 
pink to pale red-brown idocrase, garnet, epidote, and rarely potash feldspar, 
plagioclase, sphene and biotite, plus interstitial relics of very fine grained 
calcite and quartz silt. With the exception of garnet and idocrase, which 
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Figure 8. Metamorphosed 'swiss-cheese' limestone about 1,500 feet east of 
Canada Tungsten mine. Typical pods and lenses of original lime­
stone preserved in more resistant calc-silicate hornfels. 

Figure 9. Metamorphosed 'swiss-cheese' limestone I mile northwest of 
Pyramid Mountain, showing well-preserved archeocyathid now 
replaced by calc - silicate s . 
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commonly form poikiloblasts up to 1/4 inch across, all minerals a r e micro­
crystalline to very fine grained and seldom e:{cecd 0.1 mm -"cross , 

Most of the calc-silicate bands are not humogenous but are individ­
u'-llly laminated with contrasting mineral assemblages, appar entl y reflecting 
local equilibrium dependent on original composition. The higher grade sil­
icate layers of the 'swiss-cheese' limestone are conspicuous ly banded in 
shades of purplish brown, pale green <l,nd white. A ll bands contain conside i'­
able quartz and diopside but are variously coloured by the predominance of 
biotite, light green actinolite, or, rarely, epidote and quartz. In unit 9 con­
tacts between marble and the diopside-rich bands are commonly transitional, 
consisting of laminations alternately rich in diopside, idocraseandgrossular­
ite. The transitional zone as a whole is richer in aluminum, as are the gar­
neti£erous laminae, apparently reflecting a higher clay content between the 
original limestone and siltstone bands, a good illustration of how even fine 
laminae are preserved during the metamorphism. 

Siliceous Dolomite 

Sandy J.nd silty dolomite and dolomite-cemented sandstones of units 
6, 7 and 8 are altered to mixtures of tremolite, diopside, quartz and carbon­
ates, which reflect both primary layering and degree of metamorphism. 
Stratification of the different hornfels and recrystallized monomineralic rocks 
(dolomite and quartzite), shows that th e various metamorphic assemblages 
are dependent on original composition. Stratigraphic section 9, measured 
within the contact aureole, can be correlated in some detail with an unmeta­
morphosed sequence, section 6, 1 mde to the northwest (see Fig. 3). Tex­
tures are also commonly preseL·ved. For example metamorphosed quartz­
sand-bearing dolomites, commonly retain their characteristic, sandy tex­
tured, weathering surface owing to selective replacement of 'fl oat ing' quartz 
grains by aggregates of fine tremolite. 

Degree of metamorphism is shown by ;'tn overall change inmineral­
ogy across the aureole, which is broadl y divisible into two metamorphic 
zones. Tremolite defines the outer limit of metamorphism and the first 
appearance of diopside defines the inner zone. Characteristicmineralassem­
blages of the two zones are: 

A Tremolite zone 
1. Quartz, trelnolite, calcite 
2. Dolomite, quartz, tremolite, calcite 

B Diopside zone 
I. Diopside, lremolite, quartz, cllcite 
2. Diopside, tremolite, forsterite, calcite 
3. Diops ide, tt'emolite, dolomite 
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4. Diopside, trem olite, q u artz 
5. Diopside , tr e m olite , ca lcite 
6 . Diopside , quartz, c a lcite 

Tre lTIolit e fo rms distinctive m i c roc r ystalline to medium grained 
b l a d e d crystals, in p l a c es ranging up t o 1 inch in length. Diopside is typically 
col ourle ss and form s equant sugary g rains that range from microcrystalline 
t o v e ry fine grained. Both min e rals a re commonly intergrown in aggregates 
replac ing qua rtz s a nd grain s in dolomite or , along with secondary quartz 2nd 
calcite, form ceme nt of sotne quartzites. 

T h e mine ral as setnblages are interpreted as being produc e d by 
s imple m e tamorphic r e actions (de pendent mostly on temperature) involving 
only comp onents of the original rocks, namely: CaO, MgO and Si02 ; with 
possibly th e i1ddition of H 2 0 . ./\s:;uming equilibriutn, H 2 0 must have been 
irre gularly distrii..Juted, the distribution being controlled 'lY factor s such a s 
original w a ter content or permeability in order to account for sotne 4-pha s e 
a s s emblages For instance, in the tremolite zone the association dolomite­
qUdrtZ would not be stable in the presenc e of H20, nor would the association 
tremolite-calcite-quartz found in the diopside zone 'Je stable if H20 was not in 
excess. 

The limit of metatnorphism, taken as coinciding with the oute l' 
limit of tremolitc in these rocks, extends several thousand feet frorn nearest 
intrusive contact and up to a tnaximum of 1.5 tniles from the large stock 
south of Pyramid Mountain. The diopside zone fortns roughly the inner half 
of th e aureole and seldotn extends more than 4, 000 feet from the contact. 
Near Canada Tungsten mine the diopsidic zone covers a wide area extending 
from about 2, 000 feet southeast of Baker prospect to 2 tniles northwest of the 
mine, on the southwest side of Flat River and to just north of section 9 on the 
northeast side. Elsewhere the diopside litnits are not well known, owing to 
the difficulty of detecting the fine grained mineral in the field, but the litnits 
tnay be itnportant in exploration as virtually every contact metatnorphic min­
eral deposit in the tnap-area occurs within the diopside zone. 
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TUNGSTEN DEPOSITS 

Tung~ten deposits of the Flat River area are all of the con t act 
metam orphic or pyrometasomatic type. Th{C tungsten occurs ; ... s scheelite 
associated with skarn in marble near or adjacent to granitic s tocks. The 
b odies are in various structural positions and in limestones of more than one 
ag e but the richest are all within one Lower Cam b rian massiv e limestone 
member, referred to as the lore-limestone I. All {Cvidence indicat{Cs that the 
tungsten as well as iron, magnesia and silica came from outside of the lime­
stone, presumably from the plutonic rock, during or after contact metamor­
phism related to Cretaceous granitic intrusion. 

CANADA TUNGSTEN ORE DEPOSIT 

The Canada Tungsten ore deposit is exposed on a c irque threshold 
on the southwest side of Flat River valley, 1,500 fee t above the valle )· floor. 
It is small Ly most standards; not more than 600 feet in largest dimension, ,-' 
maximum of 80 feet thick, and contains little more th an 1 l/z million tons; 
:"'ut as it averages 2.47 per cent W03 it is one of the highe,;t grade tungsten 
orebodies in the world. All the tungsten is in essentially pure scheelite; 
wolframite has never been reported and molybdenum forms onl y trace 
amounts. Copper as chalcopyrite averages about 0.5 per cent. 

A skarn of dark green calcium, magnesium and iron silicates 
d e veloped in coarse-grained marble of the lore-limestone l is partly replaced 
b y pyrrhotite, scheelite and chalcopyrite and is cut b y scheelite oearing 
microcline-quartz veins. The b ody is localized in the massive lore­
limestone l and in limy Lands at the too of the underlying Iswiss-cheese l lime­
stone, several hundred feet from the nearest exposed intrusive contact but 
within a zone of moderate grade, contact metamorphism. 

Mineralog y 

Principal minerals of the skarn are dark green diopside­
hedenbergite, reddish b rown to pink grosslclarite-andradite, quarlz and cal­
cite. Locally the pyroxene and garnet com:)ined form as much as 90 p e r cent 
but on the whole averag e closer to 50 per cen t of the skarn. T h e y form med­
ium to coarse, anhedral to subhedral grains commonly with interstitial 
medium-grained calcite andlor quartz. Quartz forms up to 30 per cent of 
some thin sections and has extensively corroded and replac e d diopside. Most 
of the calcite is proba bly- relict marble. 

Feldspar rarely- forms more than a few per cent but is a distinc­
tive feature of the skarn. Fine su1)hedral grains of plagioclase are commonly 
corroded or replaced by interstitial microcline and fine-grained calcite. The 
plagioclase relict e are too few for a determination of composition, :Jut the 
high refractive index is suggestive of uytownite. The feldspar is often closely 
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associated with sch e f'lite, and except for fluorescence the two are easily con­
fused in hand sp ec imen. Other accessory silicate minerals are actinolite, 
epidote and sphene. 

The ore minerals are closely associated in the skarn-scheelite as 
disseminated, fine, anhedral grains and sulphides, alrnostentirelypyrrhotite, 
as interstitial r e placements of the skarn and as tiny veinlets cutting both 
skarn minerals and scheelite. 

Quartz veins Scheelite-bearing quartz veins, some extending more than 
100 feet and reach ing widths up to 1 foot or more, tL'ansect the skarn and 
underlying 'swiss-cheese' limest one. Within the 'swiss-cheese I liinestone 
the veins follow pe rs istent op e n fract u res, but in the skarn they become less 
continuous, mo re irregular and a re commonly of the r eplaceme nt t ype follow­
ing relic bedding planes. 

Most of th e veins are very' ncn in scheelite which forms coarse, 
subhe dral to euhedral grains up to 1/2 inch across. Additional minerals 
include microcline, biotite, chlorite, actinolite, garnet, fluorite, apatite, 
calcite and plagioclase. In most places these minerals are not abundant, 
except microcline which commonly equals quartz in abundance. Both quartz 
and microcli~ e are very coarse grained. Quartz is mostly grey to colourless 
out is also white or milky. Reddish brown, fine-grained biotite forms isolated 
interstitial shreds and flakes in the quartz. The pale colour and low index 
(n y = I . 620) are indi cati ve of a low iron content. Much of the biotite is alte red 
to fine-grained pale green chlorite (ny= 1.632). The remaining minerals are 
present in accessory amounts and are mostly fine grained. A few specks of 
native bismuth were seen in one specimen. 

Locally the quartz is cut by chalcopyrite veinlets lined with fine­
graine d, wine-purple biotite containing dust-like specks of scheelite (0.1 to 
0.2 mm in diameter), clear quartz and, rarely, finely disseminated chalco­
pyrite and pyrrhotite. This outer biotite-scheelite zone marginally fills 
inte rs ti ce sand appea r s to replace quartz. 

Most of the veins strike northeast and dip nearly vertically, and 
are therefore perpendicular to the axes of regional folds. 

The close association of quartz veins with the skarn and mineral­
ization suggests that they are genetically related. The veins are found only 
in the vicinity of the skarn, especially below mineralized areas within it. 
Some veins terminate in laterally extending replacement masses of skarn, 
scheelite, and sulphides within the 'ore-limestone' and thicker marble beds 
of the 'swiss-cheese' limestone. 
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History of Skarn and Ore Mineralizatiun 

The sequence of mineralization is as follows; 

1 . Replacement of mar ble b y skarn-forming silicates, chiefly diopside. 
2 . Veining of skarn by feldspar-scheelite-quartz veins and local replace­

ment ofdiopside 'Jy quartz. 
3. Restricted veining of previous veins and limited replacement of quartz 

b y aggregates of fine-grained biotite and quartz containing finely dis­
seminated scheelite and sulphide, Lucally sulphides, both chalco­
pyrite and pyrrhotite, are dominant and alone or with 'Jiotite vein 
individual crystals of scheelite in the feldspar-scheelite-quartz veins 
and diopside in the skarn. 

Thus scheelite forms in at least two stages; firstly, as coarse 
grains in veinlets of quartz and feldspar and, secondly, as fine grains i.n 
veinlets of biotite, quartz and sulphide. The bulk of scheelite and sulphide, 
however, is disseminated in the skarn and evidence is inconclusive as towhen 
this material was emplaced. Probably most scheelite was deposited in the 
first scheelite stage and most sulphide in the later stage. 

Structure 

The skarn deposit is on the flat to gently dipping east limb of the 
prominent northeasterly overturned s)rncline along the southwest side of Flat 
River valley (see Map 4-1967). Owing to differing degrees of metamorphism 
on adjacent limbs and a lack of regional stratigraphic knowledge, this syn­
cline was not recognized in earlier mapping near the mine. 

The skarn is tabular in cross-section, roughly circular in plan and 
transected near the middle b y a high-angle fault of small displacement. 
F ig ure 10 shows the form of the skarn at the 'ore-limestone '- 'swiss-cheese' 
lim esLone contact and tungsten values compiled from diamond drill data. The 
structur(; contours of Figure II, drawn at the top of the 'swiss-cheese' lime­
stone, show the position of the fault at depth and indicate a southerly dip of 
a b out 70 degrees. 

The fault predates mineralization and may have had some influ­
ence in localizing the ore deposit. Skarn isopach contours, as shown in 
Figure II, are predominantly parallel or subparallel with the fault zone, and 
drill holes in which skarn is continuous (i. e., not interleaved with relic 
limestone, but massive throughout), are grouped near the fault (see Fig. 12). 
Assuming the fault zone is an important are control, it would at best be a two 
dimensional one and does not account for the orebody being localized along a 
particular part of it. Perhaps the prox imity of the underlying quartz mon­
zonite, possibly forming a cupola below the skarn depusit, and the extensive 
development of rhyolite dykes, as shown by diamond drilling (Fig. 12) are 
the main or, at least, complementary fa ctors. 
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Feet 
o 100 
I I t! I 

Stratum contour at top of map-unit 2 in feet. 

Isopach of skarn in feet ............. ~2o../ 

Where skarn is layered with relic limestone, isopach represents 
-total thickness of skarn layers only. GSC 

Figure 11. Stratum contours and isopachs of Canada Tungsten skarn. 
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Figure 12. Geology of Canada Tungsten orebody (modified from company records). 
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BA K ER P ROSPE CT 

Baker pr ospe c t, locate d on the s ou thw e s t side of F l a t R iver, 3 
mile s s outheast of Canada Tung s t e n m ine ha s th e s a me m ine r al og y, grade and 
r l1 0de of occu crenc e as th e Canada Tungsten o re deposit. How e ve r, due to its 
much smaller size, it is not considered ec on omi c ".nd n o e xploratory wo r k 
has be e n done. Skarn with a maximum thic kness of 10 fee t is expos e d inter ­
m i t tently fo r about 300 fee t at the bas e of the 'ore-limestone'. Tonnage c a n­
not he estimated without diamond drilling , ou t it is necessarily lim ited owing 
to the proximity of the granite. 

The orebody, tabular at the base of the tor e-limestone t , is on a 
moder a tely eastward dipping limb near th e crest of a gently southe ast plung­
ing a nticlinal flexure. 

M ineralogy The Baker skarn has a mo r e va ri e d mineralogy t h an the C a nada 
Tungsten ore deposit. Besides pyroxene, garnet, quart? and ca l cite, ido­
cr a se is a principal constituent. A ccessories are sche elite, fluorit e , sphe ne, 
sphalerite, pyrrhot i te a nd chalcopyrite. Fluorite, i" colourless to pale pur­
ple , medium to coarse grains, fornls several per cent of some specimens, 
and b rownish blac;, sphalerite fo rms up t o 10 p e r cent. 

The cc,. lc-silicates plus s che e lite a nd fluo rite are 0\ 11 int'_' rgrown. 
Qua rt z r eplaces idocrase as is shown by sieve texture of quartz . Spha l e rite, 
associated with th e other sulphides io poi.kilublastic, enclosing a ll ska rn 
lni,lerals as well a s s cheelite . 

MINOR SKARN OCCURRENC E S I~ THE ' ORE-I.IiviESTONE' 

Sche e lite- bearing skarn. ;. ~ e :;:pused at 5, 3 00 feet elevat ion 1,000 
le eL southeast of the C a nada Tungsten orebody. T h e sk,,-rn lies a l o ng the 
' ore -limestone'- 'swiss - cheese' lim es t one contact n e ar the cr est o f a m inor 
a n ticline and extends for more than 200 fee t w ith a w idth of up to 10 feet. 
Gr a de is low; a maximum, r eported b y th e Canad a Tung sten Com p any, of 
0 . 74 per cent W03 over 10 fe e t. 

F a rther southeast, a bout 1 1/ 2 miles f rom the o r ebody, s k arn is 
developed in 'ore-lime stone' adjacent to the intrusive roc k. Skarn i s n ot 
re s tricted to the favourab le basal con tact of th e limestone but is f ound as we ll 
at the top and at the quartz monzonite contact. Sc hee l ite is p resen t in all 
ska rns but appears most abundant at the oasc of th e 'ore-lim e ston e ', wher e 
the compan y reports an average g rade o f 0. 39 per cent W03 over a n averag e 
width of 11.3 feet thr oughout a l ength of 160 feet. 
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Up p er s ka rn n e a r Bake r pr os p ec t A small , s cheelite- be a ri n g, s karn 
d e p os it of s imila r composition t o B a ker p ro s pec t , a sh ort distance s outh a t 
the t op of the 'ore-lim eston e I, app ea rs con t in u ou s fo r s everal hundred feet 
but a v erag es 5 fee t or l e ss in th i cknes s . This tabula r b ody is overla in b y 
about 2 0 fe et of rusty w e a th ering , th in - b e d d e d, c a lc a r eou s arg ill ite a n d w e a k ly 
h o rn fe l s e d s la t e . Unli k e t h e ska r n at Baker p r o spec t , garne t d om ina t es over 
p y roxene a n d su lp h id es ar e ab sent. S che eli te grade is c on siderably lower. 

Ska r n on dyke con ta c t N ear m id -s e cti on of the lore - lim estone l above th e 
Baker p ros p e ct, f ine - g r a ine d , da r k g reen ska rn i s a s soci a t e d wi th a 20- f oot 
t h i c k g r a n iti c dyke . T h e s k a rn forms a 3 -foot-w ide, rusty w eather ing zone 
a long b o th dyk e -lim e stone c onta c ts . 

Mi n e ra logy is th e s am e a s B a k er pr os p ect, e x c ep t tha t idocr a s e i s 
l a c kin g. M inor a mounts of s c h e e lite form fin e ly disseminated anhedral 
g ra in s , m os tly a s s oc ia ted w i th fl u o r ite . Calci te , qua rtz and pyrrhotite fill 
int e r s tices a n d m inu te fr ac tur es th rough ou t the s karn . 

S C HEELI T E- BEARING SKARN DEPOSITS IN UNI T 9 

M . B. prospe ct A t the M . B. pros p ect, situat e d 18 miles south east of 
C a nada Tungste n min e, unit 9 is a lt e red to skarn u p to a fe w feet th ick ove r 
a leng th of s e ver a l h undr e d fe e t a djac e nt to an in trusive contact. Sche elite is 
fin e ly di s s e minated in the skarn averaging less tha n 0 . 5 per c ent W03. Chief 
mine r a ls ar e p yroxe n e , g a rne t and idocrase. Chlorite, quartz a nd calcite 
ar e p r e sent inter s titi a lly with mi n or wollastonite. Other accessories are 
clinozoisite a nd tou rm a lin e . V e in lets of qua rt z a nd calcite t r a n s ec t t h e ska rn. 

Showing s norch of C a n a d a Tun gs ten mine Sev e ral s mall pod-lik e skarn 
deposits, a b out I m ile north of C a n a d a Tung s ten ore b ody at or within sev"ral 
fe et of th e granite c on t a ct, a r e a ll withi n ba nds or thin beds of ma r b le inunit 
9 a nd cons ist o f fine -gr a ine d p yrox en e and garnet, mostly r e plac e d ')y pyrrho­
ti t e and c halcopyrite which w ea th e rs to rich b rown limonite _ Scheelite forms 
fine dis s e m in ated s p ecks a nd i s l ow g rade . 

F A C T ORS RESPONSIBLE FOR LOC ALIZ A TIOj\: 
OF SCHEELIT E- BEARI'\fG SKARN 

Princ ip a l fa c tors affe c t ing skarn distri b ution in the Fla t River 
a r e a app ea r fo b e lithology of ho s t rock, type of associ a ted in t r u sive, and 
minor folds and faults_ 
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Skarn host rock without exceptiun is marble derived from ikrtic­
ularly pure limest one as is found in unit 3 ('ore-limestone ') and units 2 and 
9. As limestone of units 2 and 9 is thinly intercalated with silty limestonf.: 
and siltstone sizeable skarn replac e ment is necessarily limited to the ' o r e ­
limestone' . 

Granitic bod ies that intrude lim estone s of the area are the two 
small s tocks near the Canada Tungsten m ine and the much l arger on <.' south­
e ast of Pyram id Mountain. A lthoug h s imilar in silicate composition (quartz 
monzonite) it is suggested that the Canada Tungsten sto cks, at least at thei r 
present structural level are the more favourable source rocks. Pyrrhotite, 
a principal mineral of the skarn is notably more abundant in these 'Jodies and 
skarn development is more intense in limestones (units 2 and 9) associated 
w ith them. 

Although the chief factor s eems to be the as s ociation of 'ore­
limestone' w ith quartz monzonite stoc ks, and perhaps in particular those 
around Canada Tungsten mine, in fact, very little of the marble in this 
association is actually affected. Localization of skarn within the limestone 
appears to be governed by a variety of structural factors. All deposits are 
found on the flat-lying to gently dipping lower limb of the major overtu r ned 
syncline southwest of Flat River, which is neare s t the centre of the intt'uding 
stock; but no singl e local control is c ommon to the individual bodies. The 
largest and richest skarns, Canada Tungsten and Baker, ar e on the 'ore­
limestone'-'swiss-cheese' limestone contact, at least 50 to 100 feet verti ca lly 
from granitic rock and near the crests of broad, open, anticlinal flexures. 
Unique to the Canada Tungsten skarn is a prominent pre-ore fault, mentioned 
earlier, which may well be an important control. Granitic dykes are like­
wise associated with these two major skarns, as well as the minor skarn 
abuve the Baker prospect. However, as show n by the two rem a ining minor 
deposits, at least low-grade skarn may form at the granite contact, or sev­
eral hundred feet from it, with or w ithout quartz veins, granitic d ykes or 
faults and on eithe r flat-l y ing or gentl y dipping beds. 

Suggestions for exploration Owing to the limited distribution of the 'ore -, 
l imestone' new sizeable scheelite deposits are not likely to be found more 
than a few miles distant from Canada Tungsten mine. No other formation 
within the map-area contains suffici e ntly thick pure limeston e to form an 
urebody of econ omic size. 

For further exploration two main approaches seem justifiable. 
First to in v estigate bl' drilling the 'ore-limestone', with emphasis on the low er 
limb of the Canada Tungsten syncline both northwest and southeast of the 
mine and in Flat River valley east of the townsite, and, secondly, to pros­
pect areas of Low e r Cambrian strata intruded by granitic ro c ks between 
Rabbit kettle and South Nahanni Riv e rs (see GSC Map 36-1964 'Glacier Lake' 
1965) . 
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APPENDIX 

S tr a tigraphic ,sections 1-16 
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SECTION 

Un it 2 

Location: 3 .2 m il es no rth-nor t hw e s t of P yr a m id M oun tain. 

Unit Litholog y 

Overlying b ed s - unit 6 . 

Contact n ot e xpos e d. 

Dolomitic s ilt s tone, arg illac eou s , fln e t o 
medium grained, 15 to 20 per cent finel ), 
cr ystalline dolomite in scattered 
euhedra, w e athers orange- b uff, in p a rt 
h as less than 10 per cent dol omite a nd 
weathers gre enish grey; minor silty 
limestone: b i oclastic, dar k grey, very 
fine to aphanocrystalline, 10 to 15 per 
cent fine silt, minor clay, forms 
recessive blue-grey weathering pods, 
lenses and discontinuous bands. 

Contact rapidly transitional, conformable. 

Underlying beds - unit I: interbanded 
grey slate and minor brown weathering, 
dark grey, slightly dolomitic siltstone. 

SECTION 2 

Unit 2 

T hic kn es s 
(f e et) 

300 

Location: 2.5 miles north by west of Pyram id Mountain. 

Unit Lithology 

Overlying beds - unit 6: thinly banded, 
calcareous, brown-we athering, silty 
shale and minor si lt y limestone. 

Contact gradational, conformable. 

Thickness 
( feet) 

H eigh t ab ove 
ba s e (fee t ) 

Height above 
base (feet) 
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Unit Lithology 

12 Silty limestone, in blue-grey-weathering 
recessive b ands and lenses I inch t o 2 
inche s l ong, interba nded orange- b uff 
weathering dolomiti c siltstone . 

11 Silty limestone, Cl rgillaceous, finely 
~anded and laminated with medium and 
light grey silty shale , a few orangish 
weathe ring dolomitic laminations, 
weathers mostly light urown; minor 
fine to rnedium graine d locall y cross­
bedded sandstone and buff-brown 
weather ing dolomitic calcareous s ilt ­
stone. 

10 Calcareous siltstone, dolomitic, limon-
itic, dark grey, massive, orange­
brown weathering. 

9 Silty limestone and thinly interbanded, 
orange-brown weathering , dolomitic 
siltstone. 

8 Silty limestone, forms recessive blue-

7 

grey weathering lenses 1 inch to 3 inches 
long and discontinuous 2- to 3-inch 
bands in orange-brown wea thering dol­
omitic siltstone; minor medium-
grained, calcareous sandstone in 2- to 
3-foot '-leds. 

Sandstone, light brown, coarse-grained, 
calcareous cement, massive. 

6 Sandstone, as above, in 2-inch to 2-foot 
beds, interbanded with buff-orange 
weathering, brown-grey, silty shale and 
c rudel y laminated, dolomitic, calcareous 
siltstone. 

5 Silty shale, dolomitic, 15 to 20 per cent 
silt, about 15 per cent finely crystalline 
cream dolomite, weathers medium 
brown-grey; thinly banded and laminated 
with minor silty dolomite: finely 

Thickne s s 
(feet) 

15 

9 1 

5 

4 

50 

25 

35 

Height above 
base (fe et) 

545 

530 

439 

434 

430 

380 

355 
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Lithology 

c rystalline, a~Jout ZO per cent coarse 
silt, weathers orange recessive; a few 
di s c ontinuou s coa r s e - g rained sandy 
bands up to 4 inches thick. 

Silty limestone, dolomitic, thinly inter­
'uanded with minor orange-brown 
weathering, argillaceous, silty dolomite. 

Silty dolomite, dark grey with medium 
grey laminations, finely crystalline, 
about 10 per cent medium silt, massive, 
dark greyish b rown weathering. 

Z Silty limestone, dark grey, very finely 
crystalline, Z5 to 30 per cent silt, a few 
per cent dolomite, forms recessive 
light buff-grey weathering closely spaced 
lenses Z to 3 inches long in minor dol­
omitic siltstone: fine to medium grained, 
30 to 40 per cent finely crystalline dol­
omite as scattered euhedra, minor clay, 
ouff- orange weathering. 

Covered. 

Argillaceous siltstone, and silty mudstone, 
very fine pilt, medium and dark grey, in 
p a rt laminated; minor linlestone: several 
p er c e nt c oarse s ilt, sericite and argil­
l a c e ous matte r in :ll-dcfined stre aks or 
fine laminations, forms equant pods and 
lenses up to 6 inches l ong, weathers 
greyish urown; upper part has more silt 
and limestone, 

Contact gradational, conformable, 

'C' nderlying beds - unit 1: thinly banded, 
dark grey, silty argillite and minor 
light, grey, fine-grained siltstone, 

Thickness Height ab ove 
(feet) base (feet) 

10 3Z0 

15 310 

10 Z95 

Z50 Z85 

5 35 

30 30 
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SECTION 3 

Cnit 5 

Location: 4.2 miles southwest of Pyramid Mountain. A. partial section at 
the top of unit 5; shows representative lithologies. 

Unit 

6 

5 

Lithology 

Overlying be ds - unit 9: calcareous silt­
s tone. 

Contact sharp, appears unconformable. 

Argillite, non-calcareous, dark grey, 
rusty weathering, in 2- to 3-inch bands 
alternating with brownish grey weather­
ing silty limestone. 

Argillaceous siltstone o r silty shale, cal­
careous medium to dark grey well lam.­
inated. 

4 Argillite, non-calcareous dark grey to 

3 

2 

black, massive cliff-forming, rusty­
brown wea thering. 

Argillite, dark grey to black, pyrite bear­
ing, rusty weathering interbedded medium. 
to dark grey, medium brownish grey 
weathering, calcareous silty argillite, 
in part laminated and pyrite bearing. 

Sil ty limestone and calcareous s iltstone, 
dark grey platy to fissile. 

Arg illaceous siltstone, calcar eou s , med­
ium and dark grey up to 20 per cent 
limestone locally, fissile to platy, a 
few per cent diss e minated finc p)'rite; 
thinly banded and laminated with compe­
tent black silty argillite; argillite has 
pyrite laminations, weathers medium 
br own in part rusty; several 4- to 6-
inch beds of light grey limestone: med­
ium crystalline with 20 to 30 per cent 
scattered coarse-grained silt and very 

Thicknes s 
(feet) 

50 

[5 

52 

75 

80 

Height above 
Gase (feet) 

512 

462 

447 

395 

320 
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Lithology 

fine sand, minor finel y disseminated 
pyrite, light buff-grey weathering. 

Contact not exposed. 

SECTIOK 4 

Gnit 6 

Thickner;s 
(feet) 

240 

Location: 5. I miles east of Canada Tungsten mine. 

Unit Lithology 

Overlying beds - unit 7. 

Contact conformable. 

27 Dolomite, light grey, finel y crystalline, 
even grained, massive, mottled weather­
in g bu ff a nd [':ledium grey. 

26 Silty dolomite, medium grey, finely 
crystalline, fine resistant laminations 
of coarse silt and very fine sand, cross­
laminated in platy beds I inch to 6 
incher; thick, locally silty bands 1/4- to 
1/2-inch thick, weathers medium brown 
grey, locally buff orange with dark 
silty bands and laminations. 

25 Dolomite, as above, light grey, finely 
crystalline, mottled weathering. 

24 Shale, medium grey and brown with 1/2 
inch thick orangish brown weathering 
dolomitic layers, fissile to platy. 

23 Dolomite, medium gre y , uneven-grained 
0.1- to I-mm, mainly medium crystal­
line, in beds I foot to 2 feet thick, 
orange rough weathering surface, vein­
lets of coarse white dolomite. 

Thi ckness 
( feet) 

50 

20 

25 

8 

5 

Height above 
base (feet) 

240 

H e ight a bove 
ba s e (fe et) 

1178 

1128 

1108 

1083 

1075 
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Unit Lithology 

22 Shale, dark grey-brown weathering and 

2 I 

medium brown, locally w ith 1/4- to 1/2-
inch thick la yers of bioclastic, oolitic, 
limestone, shell fragments of very finely 
crystalline calcite and 0.2 mm oolites in 
part replaced by bright orange-weathering 
granular very finely crystalline dolomite. 

Dolomite, medium grey, uneven-grained, 
orange-weathering, in beds 1 foot to 2 
feet thick with minor brown shale. 

20 Sandy dolomite, beds I foot to 2 feet thick, 

19 

massive, brownish grey rough weather­
ing surface. 

Dolomite, medium-grained, mottled 
weathering, medium grey and buff, minor 
fine-grained light bluish grey dolomite, 
gradational over about 5 feet with under­
lying dolomite. 

18 Dolomite, mottled light grey medium 

17 

crystalline and dark grey finely cr ys­
talline, weathers medium brownish 
grey and dark grey, a few vugs with 
coarsely crystalline white calcite. 

Dolomite, faintly mottled light and med­
ium gre y, even-grained medium to finely 
crystalline, in beds 1 foot to 5 feet thick. 

16 Dolomite, dark grey, m e dium to finel y 

15 

14 

crystalline, even-grained, a few per cent 
cby and very fine silt. 

Sandstone, dolomite cemented, coarse­
grained, minor very finc sand, about 
30 per cent medium crystalline dol­
omite, in beds 1 foot to 2 feet thick, 
weathers light buff. 

Covered. 

Thickness 
( feet) 

12 

40 

30 

30 

20 

60 

IS 

8 

10 

Height above 
base (feet) 

1070 

1058 

1018 

988 

958 

938 

878 

863 

855 



- 46 -

Unit Lithology 

13 Quartzite, pure white, some rusty patc hes 
near base, forms prominent cliff, 
massive. 

12 Quartzite, siltstone and shale; rusty 

1 1 

10 

9 

brown weathering quartzite in beds 2 
to 3 feet thick with alternating 1- to 
2-foot beds of laminated siltstone an d 
recessive brown and grey shale . 

Covered. 

Quartzite, pure white, coarse graine d, 
in beds 1 foot to 2 feet thick. 

Covered. 

8 Dolomitic limestone, oolitic, dark bluish 

7 

6 

grey, 0.5 mm oolites and matrix con­
sist of coarsely crystalline calcite; 
light buff gre)T finely c rystalline dolomite 
forms irregular massive mottles and 
locally thin films interstitial to calcite; 
in beds 1 foot to 2 feet thick locally 
banded, orangish brown weathering. 

Shale, silty, medium brown-grey. 

Covered. 

5 Quartzite, pure white and pinkish, some 

4 

3 

2 

limonite specks, beds 1 foot to 4 feet 
thick, lower part massive. 

Quartzite, as above, in beds 1 foot thick. 

Sandstone, dolomite cemented and sandy 
dolomite, white massive, coarse-grained 
sand and medium crystalline dolomite. 

Dolomite, white ') medium crystalline, 
even-grained, buff weathering. 

Thi ckn e s s H e i'ght abov e 
(fc et) b a se (fe et) 

12 845 

75 833 

125 758 

20 633 

20 613 

15 593 

5 578 

8 573 

50 565 

15 515 

250 500 

200 250 



Unit 

- 47 -

Lithology 

S~,.ndy dolomite, white, cO:1.rsely crystal­
line, about 30 per cent coarse-grained 
quartz, dark weathering. 

Base not exposed. 

SECTION 5 

Unit 6 

Location: 3 miles east by north of Baker prospect. 

Unit Lithology 

Overlying beds - unit 7: or ange-weathering 
sandy dolomite. 

Contact conformable. 

16 Sandstone, dolomite-cemented, coarse-
grained, finely crystalline dolomite, 
some interstitial hematite, a few sub­
rounded coarse grains of porphyritic 
volcanic rock, in beds Z to 6 inches 
thick, locally purple, minor yellow­
orange-weathering dolomite in beds 1 
inch to 1 foot thick. 

15 Volcanic flow, dark green, upper part 

14 

brecciated and amygdaloidal, centre 
massive; aphanitic, contains tuffaceous 
layers composed of several per cent 
medium- and coarse-grained quartz 
sand in a dark g reen chloritized matrix. 

Quartzite, pure white, coarse-grained, 
beds Z feet thick, minor sandy dolomite 
in 1 foot beds. 

13 Dolomite, lnedium brownish grey, fine to 
medium crystalline, uneven-grained, 
fine silty laminations and minor bands 
of coarse sand, orange weathering. 

Thickness 
(feet) 

50+ 

Thickness 
(feet) 

78 

57 

100 

79 

Height above 
bast; (feet) 

50 

Height above 
base (feet) 

1096 

1018 

961 

861 
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Unit Lithology 

12 Silty limestone , blue-grey, in 1 to 2 

11 

inch bands with minor intercalated 
orange-weathering dolomitic siltstone 
in layers 1/2 to 1 inch thick. 

Dolomite, medium and dark grey, medium 
crystalline, even-grained, weathers 
medium brown-grey with a few buff 
patches. 

10 Sandy d olomite, laminated beds 2 to 

9 

8 

7 

6 

5 

4 

3 

2 

6 inches thick, crossbedded, orange­
brown. 

Silty lime stone, as above, with inter­
calated dolomitic siltstone. 

Dolomitic argillaceous siltstone and 
silty dolomite in beds 2 feet thick; a few 
I-fo ot beds of maroon-grey shale. 

Silty limestone, argillaceous, well banded, 
minor dolomitic siltstone. 

Dolomite, light grey, finely crys talline, 
massive, 'uuff weather ing. 

Dolomite , s iltstone, argillaceou s, lam­
inated, buff weathering . 

Quartzite, pure white, v{'ry fine grained 
massive, upper part li g ht brown, silty. 

Sandy dolomite, white, finely c r ystallin e, 
lower part is dolomite cemente d coarse­
grained sandstone. 

Dolomite, light grey, finely crystalline, 
mottled weathering huff a nd light grey. 

Sandstone, dolomite c{'mented, and s andy dol­
omite; white, coarse grained, weathers light 
grey-buff to white, forms prominent;)luif. 

Base not exposed. 

Thickness 
(feet) 

94 

82 

35 

21 

44 

20 

42 

5 

73 

46 

20 

300+ 

Height above 
base (feet) 

782 

688 

606 

571 

550 

506 

486 

444 

439 

366 

320 

300 
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SECTION 6 

Unit 6 

Location: 1 mile southeast of Glacier Lake. 

Thickness Height above 

_U_n_i_t ___________________ L __ it_h_o_l_o~g~y ____________________ (~f_e_e_t~) ____ ~b~a~s~e~(_fe~e~t~)_ 

Overlying beds - unit 9 . 

Contact not exposed. 

15 Dolomite, cream. to white, m.edium. crys-
talline, a few sandy lam.inations, m.a s s­

ive thick-bedded, weathers light grey 
w ith huff patches. 

14 Sandy dolomite, about 30 per cent coarse-

13 

grained sand, 4- to 5-foot beds, buff­
grey weathering. 

Dolomite, m.edium grey, fine to medium 
cr ysta lline, thin-bedded, weathers 
b rown-grey locally brick red on some 
parting surfaces. 

12 Sandy dolomite and interbedded coarse -
g rained dolomitic sandstone in 2- to 5-
foot beds, upper part more thinly bedded 
mainly dolomite, buff- orange weather­
ing; minor quartzite. 

11 S a ndy dolom.ite, light grey, fine to m.edium 

J 0 

9 

crystalline, thinly bedded and finely lam­
inated, crossbedded locally, form.s 
prominent cliff, light grey weathering. 

Dolom.ite, light grey, fine to medium 
crystalline , massive thick -bedded, light 
buff-grey weathering. 

Dolomitic sandstone, very coarse grained 
coarse lam.inations, crossbedded in part 
orange and light grey weathering. 

900 3650 

35 2750 

80 2715 

140 2635 

200 2495 

455 2295 

40 1840 
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Thickness H e ight above 
Uni t Litholog y (fee t) bas e ( fe e t) ------- ----------------------~~-------------------~--~----------~--~--

7 

5 

4 

3 

2 

Dolomite, medium grey fin e gra ined, 
orange w eathe ring, minor coarse­
gra ine d d ol omitic sandstone. 

Quartzite, me dium to coars e grained, 
upp e r pa rt s lightly dolom itic . 

Dolomite, medium grey, fin e to me d ium 
crysta lline , minor coarse-grained 
dolomitic sandstone, o r a nge weathering. 

Dolomite, light grey, finely crystalline, 
i rregular quartz nodules up to 1 inch 
long, mottled weathering light grey and 
buff. 

Sandy dolomite, laminated 2- to 4-foot 
beds, minor crossbedded dolomitic 
sandstone, contains a distinctive 1 foot 
bed of brown shale. 

Dolomite, dark grey finely crystalline, 
flaggy. 

Dolomite, light grey to white, medium 
to coarsely crystalline, massive thick­
bedded, mottled weathering buff­
cream and light grey, minor medium 
grey dolomite. 

Covered mainly, outcrops of dolomite as 
above. 

Underlying beds: unit 2. 

90 1800 

1710 

64 1684 

20 1620 

300 1600 

100 1300 

200 1200 

1000 +l000 
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SECTIOK 7 

Unit 6 

Loc~,_ tion: 2 . 3 miles north of Pyramid Moun 'cain. 

Unit Lithology 

Overlying 1)eds: unit 7, 

Contact conformable. 

47 Sandstone, Cluff, dolomite cemented, 
rrlino r purple, herrlatite cemented 
sand s tone in 2- to 4-inch beds with 
purple finely larrlina ted silty mud­
stone; interbedded sand)' dolomite: 
light brownish yellow, medium and 
coarse crystalline uneven-grained, 
with finely crystalline 1/4 inch crearrl­
yellow patches, 30 to 40 per cent 
medium sand, bright orange and yellow 
weathering; minor dolomite: silty, 
light brownish grey, finely crystalline, 
a few per cent coarse silt, massive, 
light buff- brown weathe ring. 

46 Quartzite, mediurrl and light grey, dark 
greenish grey weathering. 

45 Sandstone, dolomite c emented, light tan 
bro'Nn and grey, medium to coarse 
grained, about 25 per cent dolomite, 
platy to thin-bedded, orange weather­
ing, minor white coarse-grained quart­
zite in 3- to 4-foot beds. 

44 Silty dolorrlite, cream, finely crystalline, 
about 25 per cent coarse silt; thin bands 
and laminations of very fine to aphano­
crystalline dolorrlite with minor silt; 
more silty in the upper part; hright 
orange and ora nge-brown w e athering. 

43 Dulomitic li,mestone , bioclastic, silty, 
nll;dium crystalline up t o 25 pe r cent 
dolomite, irregularly band e d and m ottl e d 

Thickness Height above 
(feet) base (feet) 

205 2227 

10 2022 

70 2012 

20 1942 



U ni t 

42 

41 

40 

52 

Lithology 

wi t h finel y c r ysta lline cr e am - yellow d ol­
om ite, b r owni s h or ange weath .-c r ing, 
abundan t fos s ils, ?Salterella sp . , 
0lenellus_ ~ ilberti. 

Silty limestone, dolomitic, medium grey, 
30 to 40 per cent coarse silt, about 10 
per cent crystalline dolomite in scattered 
small aggregates of grains, recessive 
medium brown-grey weathering, silty 
finely crystalline dolomite. 

Dolomite, medium to dark grey, fine to 
medium crystalline, orange and reddish 
orange weathering, veinlets of white 
coarsely crystalline dolomite. 

Silty dolomite, dark grey, buff-orange 
weathering. 

39 Silty limestone, dark grey 40 per cent 
coarse silt, massive blue-grey weather­
ing; irregularly interlaminated, in part 
crossbedded with silty dolomite: cream, 
finely crystalline, about 10 per c ent silt, 
buff weathering. 

38 Si.lty dolomite, calcareous , medium grey, 

37 

36 

finely crystalline, several per cent 
interstitial cillcite, 30 to 40 per cent 
coars e silt and very fine sand, finely 
laminated and crossbedded, a fe w fine 
laminations of quartz-cemented siltstone; 
medium orange-brown weathering. 

Calcareous siltstone, medium brown-grey, 
coarse s ilt and very fine sand, about 20 
per cent calcite, dark grey weathering; 
interbanded and laminated with orange 
weathering dolomitic siltstone. 

Dolomite, flaggy, brown- orange weathering; 
interbedded brown siltstone. 

T h ickn es s 
(fee t) 

80 

50 

10 

5 

10 

10 

15 

120 

Height ab ove 
bas e (fee t) 

1922 

1842 

1792 

1782 

1777 

1767 

1757 

1742 
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Unit Lithology 

35 Silty limes tone, d a r k grey, finel). 

34 

l am ina ted. 

Dolomite, mottled light gr e y, medium 
crystalline il.nd dar k grey, finely crys­
talline, massi ve , orange weathering, a 
few white dolomite veinlets. 

33 Silty dolomite, finely crystalline, buff-
orange weathering. 

32 Dolomite, bioclastic, silicified, dark grey, 

31 

30 

very finely crystalline, bioclasts replaced 
by dark grey smoky quartz, massive, 
orange- weathering. 

Limestone, silty, dark grey, silty lam­
inations, platy. 

Sandstone, dolomite cemented, coarse­
grained, laminated. 

29 Dolomitic siltstone, platy, orange 
weathering. 

28 Sandstone, quartz cemented, white, coarse­
grained. 

27 Siltstone, or very fine grained quartz 

26 

25 

c c m{'nted, cream to light brown, lam­
inations ~nd thin bands of dark grey 
slate. 

Limestone, dark grey, hematitic, olivc­
grey weathering. 

Lime stone, b rown, thin- bedded, brown­
orange we a thering, has lnedium grey 
slate chips. 

24 Limestone, dark grey, very coarsely crys­
talline, forms l en se-sh2ped patches with 
anastomosing bands and mottles of orange­
b rown w e ath e ring tan-brown finely crystal­
l ine dolomite ; lime stone has been sheared 

Thickness 
(fee t) 

20 

65 

55 

10 

10 

10 

5 

10 

172 

3 

5 

Height above 
base (feet) 

1622 

1602 

1537 

1482 

1472 

1462 

1452 

1447 

1437 

1265 

1262 



Unit 

23 

- 54 -

Lithology 

and re-crystallized; unit grades laterally 
into orangi s h brown-grey weathering 
massive dolomite: mottled dark grey 
finely crystalline and light grey medium 
crystalline with a few very coarsely 
cry~talline bioclasts; white dolomite 
veinlets and calcite lined vugs. 

Quartzite, cream-white, fine to medium 
grained, 5- to 6-foot massive beds, cliff­
forming. 

22 Silty dolomite, light grey, finely crystal-
line with some medium crystalline dark 
grey patchE:s, up to 40 per cent calcite, 
in part laminated, 5- to 6-foot beds, 
weathers medium orange-brown to 
bright orange; interbedded with dolomitic 
siltstone and sandstone: in part quartz­
cemented, medium to light tan-brown, 
coarse silt and very fine sand, 15 to 40 
per cent cream-yellow fine and medium 
crystalline dolomite, about 5 per cent 
disseminated fine pyrite, 2- to 4-foot 
beds, medium orange- brown and brown­
grey weathering. 

21 Silty shale, sandy, light yellowish brown, 
about 20 per cent coarse silt and 10 per 
cent medium to coarse sand. 

20 Sandstone, dolomite cemented, in part 

19 

quartz cemented, light yellow, fine to 
very coarse grained, 20 to 25 per cent 
medium crystalline dolomite, massive 
upper part finer grained grading to silt­
stone. 

Dolomite, light grey, coarsely crystalline, 
e ven-grained, massive, light buff-
orange weatherirlg. 

18 Dolomite, sandy, white to light grey, med-
ium cr y stalline, about 10 per cent medium 
sand, massive, buff-orange weathering; 

Thickness 
(feet) 

55 

37 

75 

4 

4 

20 

Height a b ov e 
base (fe e t) 

1257 

1202 

1165 

1090 

1086 

1082 



Unit 

- 55 -

Lithology 

interbedded in lower part with coarse­
grained sandstone in 6 inch to 2 foot beds; 
upper part fine to medium crystalline, 
uuff weathe ring. 

17 Sandstone, dolomite cemented, in part 

16 

quartz cemented, white, coarse grained 
orangish brown weathering; interbedded 
in 1- to 2-foot beds with banded and 
coarsely laminated sandy dolomite: 
coarsely crystalline, up to 40 per cent 
medium to very coarse sand mainly in 
resistant 1/4 inch crude laminations. 

Sandstone, dolomite cemented, white, 
coarse grained, about 40 per cent finely 
crystalline dolomite, 1/2 inch resistant 
more sandy layers, buff-orange weather­
ing; upper part grades to medium crystal­
line light grey dolomite. 

15 Sandstone, dolomite cemented, white, 

14 

coarse to very coarse grained, a few 
per cent very fine pebbles, 40 to 50 per 
cent finely crystalline dolomite, massive 
dark brownish grey weathering, forms 
prominent cliff; upper part finer grained. 

Sandstone, medium-grained, light gr e y 
weathering, in 2- to 5-foot beds, minor 
interbedded orange weathering, laminated 
dolomitic sandstone in 2 to 10 foot beds. 

13 Intraformational breccia, sandstone frag-

12 

ments in orange dolomitic matrix. 

Somdstone, medium grained, grey weather­
ing; and orange-brown weathering lamin­
ated silty dolomite: buff-grey, finely 
crystalline, 25 to 30 per cent coarse silt, 
resistant laminations up to 1/ 4 inch of 
dark grey to black silty argillite. 

Thickne ss 
(feet) 

210 

180 

75 

25 

65 

2 

10 

Height above 
base (feet) 

1062 

852 

672 

597 

572 

507 

505 
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Thickness Height above 

_U_n __ it ____________________ L_i_th_o_l_o~g~y~ ___________________ ~(_fe_e_t~) ______ ~~. a~s~e~(~f~e~e~t)~ 

II Dolomite, silty, finely CL'ystalline, 

10 

vaguely layered medium to dar k g rey, 
darker l a yer s a re finer grained, several 
per cent coa rse silt, commonly in lam ­
inations, platy, medium orange -brown 
weathe ring, 

Limestone , si lty, dark grey, fin e to very 
lindy cry s talline, some c oarsely crys ­
tallin," patches, 5 to 10 per cent medium 
s ilt , ligh t buff- g rey wl)ather ing ; conta in s 
a fe w p er cent of finely crystalline or a n ge 
w e athe ring dolom ite in s ilty l a min ations. 

9 Q uartzite, fine - to medium - grain e d, wh ite , 

8 

:nassive, a f ew I-foot beds of lam inate d 
orange-brown weathering dolomitic s;md­
stone and silty medimTI crystalline med­
ium to d a r k grey dolomite. 

Sa ndstone, dolomite c e m ented, light gr e y, 
m edium g r ained, 4 0 t o 50 per cent fi n ely 
crystall ine whit e do l om i te; inte r bedd ed 
in 2- to 6-inch beds wi th argilla ceous 
dolomi t ic s ilt st one: da rk g r ey , medium 
silt with ir regula r dark g r ey a r g illac e ous 
laminations , platy, m ediu m b r own 
we athering . 

7 Quartzite, fine graine d, white, 1- to 5 -
foot heds, in part c oa rsely lamina ted, 
minor recessive brown-or a nge weather ­
ing sandy dulomite l ayers 2 t o 6 inches 
thick; contains a 2-foot bed of intra­
formati onal bre c cia. 

6 Quartzite, dolomitic, c re am, medium 

5 

to coarse grained about 10 per cent, 
dolomite, massive, wh it e weathering. 

Silty limestone, 1- to 2 - inch calcareous 
siltstone bands. 

33 495 

4 0 462 

105 422 

13 3 17 

35 302 

110 2,67 

2 157 
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Unit Li tholog y 

4 C a lcareous siltston e ; ITlediuITl gr e y, brown 
weathe ring, thinly inte rbedded with 
orange buff weathe rin g, calcareous 
ITlediuITl-grained doloITlitic sandstone. 

3 Siltstone, brown w e athering, int e rbanded 
blue - g re y EITle stone. 

2 Quartzite, white, ITlediuITl grained, 
ITlassive. 

Silty shale, calcareous, ITlediuITl grey, 
dark grey, argillac(;ous and orange­
brown doloITlitic laITlinations, weathers 
brown recessive; ITlinor finely inter­
banded s iHy liITle stone. 

Contact conforITlable. 

Underlying beds: unit 2. 

SECTION 8 

Unit 6 

Thi ckn e ss 
(fee t) 

8 

2 

10 

135 

Location: 3 ITliles north-northwest of PyraITlid Mountain. 

Unit Lithology 

Overlying beds: unit 7. 

Contact conforITlable. 

35 DoloITlitic sandstone, ITlinor quartzite rmd 
sandy doloITlite, thick-bedded, orange 
<md orange- brown weathering. 

34 Argillaceous siltstone, with brown and 
orange weathering silty dolomite. 

33 DoloITlite, sandy, dark grey, ITledium crys­
talline, even- grained, ITlas s i ve a few 
per cent sand, we a thers buff-grey veinlets 

Thickness 
(feet) 

300 

5 

H e ight a bove 
base (feet) 

155 

147 

145 

135 

Height above 
base (feet) 

2120 

1820 



unit 

32 
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Litholog y 

of white calcite and dolomite; upper part 
i s p redominantl y blu e-grey and orangish 
g r e y we a thering bande d si lty lim e stone 
a nd calcareous dolomitic silt:;tone. 

Dolomitic sands tone a nd s andy dolomite, 
fi nely lam ina ted, cros s b edde d , o range­
b rown we a ther ing . 

31 Dolomitic silts ton e , quartz c e mented, 

JO 

29 

28 

27 

26 

25 

me dium to dark gre y, c oa r se s ilt a nd 
ve r y fine s and, 10 t o 25 per cent finely 
c rystalline dolomite , laminations of 
silty dolomite and r ar el y dark g re y sh E, le, 
b row n wea thering. 

Shale, silty, limonitic, light yellow -b rown, 
a few fossils composed of fine to very 
finely crystalEne calcite; Olenellus . 

Silty limestone, argillac e ous, blue-gre y , 
platy, discontinuous light brownish grey, 
silty laminations. 

Dolomite, dark grey, medium crystalline, 
some irregular patches of coarse white: 
dolomite, orange weathering, upper part 
vaguely r1jlottled orange and brown-grey. 

Sandstone, fine-grained, dark weathering; 
a.nd laminated siltstone. 

Sandy dolomite. orange weathering . 

Quartzite, white, coarse g rained. 

24 Quartzite, siltstone, 6late, thinly inter-
bedded; mainly brown weathe ring, 
medium-grained quartzite with shale 
partlngs, in 2- to 6-inch beds; le ss er 
light gr ey and brown siltstone and 
<l rg illaceou s s ilts tone and b lack s late 
interlaminated a nd banded; several thic :c 
beds of pure c oarse-grained quartz ite in 
mid - part of unit. 

Thickness H e ight ab ove 
(feet) base (feet) 

200 181 ". 

2 5 1615 

10 1590 

25 1580 

45 1555 

110 1510 

10 1400 

5 1390 

10 1385 

120 1375 
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Unit L ithology 

23 Si l t y a r g illi te or muds tune , dark grey, 
a b out 20 per c ent c oars e silt in fine 
orang e - b rown lamina tions; minor fin e 
s a nd in lenticul a r bands; medium gre e n­
ish b rown weath e ring. 

22 Volcanic rock, r e lic:; of plagioclase 

21 

microlit e s and phenocrysts highly alt e red 
t o sericite, chlorite and c a lcite greeni s h 
b rown w e athering, in beds I foot to 5 
feet thick with orange weathering sandy 
dolomi te , minor b lack slate. 

Lim estone, da rk g rey, finely crysta lline, 
weak preferred ori entation, .'>ome irreg­
ular white coarsely crystalline patches, 
minor silt in buff weathering laminations, 
some pyrite. 

20 Silty dolomite, dark grey, finely crystal-

19 

line, about 40 per cent medium to coarse 
silt, orange weathering; interbandc d with 
argillaceous silty dolomite containing 20 
to 30 per cent clay and very fine silt, 
buff-weathering, recessive. 

Quartzite, white, coarse-grained, massive, 
in 2- to 5-foot beds. 

18 Quartzite, cream-yellow, medium to 

17 

coarse grained, minor silt, in part 
dolomite-cemented and orangish brown 
weathering, in 1- to 2-foot beds with 
silty dolomite: light grey buff, finely 
crystalline, a few white medium crystal­
line patches, about 40 per cent silt, 
weathers medium orange-brown, minor 
orange, weathering sandy dolomite in 2-
t o 4-inch bands with crosslaminations. 

Dolomite, !Jure white, medium crystalline, 
e ven-grained, massive faintly mottled 
weathcrlng buffish ~rown and pinkish huff. 

Thicknes s 
( ieet) 

10 

95 

10 

10 

60 

40 

1 15 

Height above 
base (feet) 

1255 

1245 

1150 

1140 

1130 

1070 

1030 
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Unit Lithology 

16 Dolomite, sandy, orange-buff weathering, 
interbanded, laminated dolomitic sand·· 
stone. 

15 Intraformational breccia, fragments up to 
2 feet long of dark weathering laminated 
dolomitic sandstone in orange dolomite 
matrix. 

14 Dolomite, sandy, cream, coarsely crystal-
line, a few per cent sand, orange-buff 
weathering; dark weathering medium to 
coarse-grained dolomite cemented sand­
stone forms 2 inch to 1 foot beds near 
base and top and thick massive beds in 
middle part of unit. 

13 Dolomitic sandstone, coarse grained 

12 

dark weathering, minor orange weather­
ing sandy dolomite in laminated 2- to 6-
foot beds. 

Dolomite, pure light grey, medium crys­
talline, even-grained (0.2 mm) massive, 
buff weathering, several I-foot quartzite 
beds at base. 

11 Quartzite, dolomitic, cream-white, med-
ium to coarse grained about 10 per cent 
dolomite, thick massive beds, upper few 
feet has 2- to 4-inch dolomitic sandstone 

layers. 

10 Quartzite, silty dolomite and dolomite-
cemented sandstone; mostly thinly bedded 
quartzite: dolomitic, cream, fine 
grained about 15 per cent medium crys­
talline dolomite, grey-brown weathering; 
lesser silty dolomite: argillaceous, dark 
buff-grey, finely crystalline, 20 to 30 
pe!' cent silt, laminations of dolomitic 
siltstone, medium brown weathering; 
minor interbedded quartzite and orange­
brown weathering dolomite-cemented 
sandstone in 6 inch to 1 foot beds, com­
monly crossbedded. 

Thickness Height abo";e 
(feet) base (feet) 

2 915 

5 913 

144 908 

70 764 

100 694 

33 594 

73 561 
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Unit Lithology 

9 Dolomite, li g ht gre y, m e dium cr y stal-
line, ora ng e w eathering . 

R Lime s t one, dolomitic, dark bluish g r e y, 

7 

fine l y crystalline, ab out 10 per c ent 
finel y crystalline dol om ite in buff-b r own 
laminations wi th m ino r silt. 

S ilt y dolomite , m edium grey, fin e ly c r ys­
tall ine, orange w eathe rin g. 

6 Limestone , dolomitic, da rk g r e y, finel y 
c rystalline, buff dolomitic a nd silty 
lamina tion s ; in t e r b edded with orange 
w e athering dolom.ite. 

5 Silty dolomite, orange we a thering, in 1 

4 

foot beds with ',ands and laminations of 
quartzite : cream yellow, mainly cuarse 
sand with light yellow quartz-cemented 
lnatrix of silt and very fine sand. 

Quartzite, light grey, fine to medium­
grained, thick mas s i ve beds, light 
brown weathering. 

3 Intraformational breccia, fragments of 
fine-grained quartzite up to 2 inches long 
in matrix of orange weathering dolomite 
with scattered coarse-grained sand. 

2 Quartzite, light grey, fine grained, in part 
dolomi tic, thick mas s i ve beds, light 
brown weathering; minor dolomite­
cemented sandstone: fine grained, banded 
and laminated, commonly crossbedded, 
orange weathering. 

Covered. 

Underlying beds: unit 2. 

Thicknes s 
(fe e t) 

15 

25 

10 

15 

10 

69 

4 

140 

200 

Height a bove 
bas e (feet) 

188 

173 

448 

423 

413 

344 

340 

200 
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SECTION 9 

Unit 6 

(Metamorphosed) 

Location: 3 miles northeast of Canada Tungsten mine. 

Unit 

33 

32 

Lithology 

Overlying beds: unit 9. 

Contact unconformable. 

Argillite, light and dark grey, laminated, 
weathers dark rusty brown. 

Dolomite, medium grey, finely crystal­
line, even- grained, in 2 - to 5 - foot thick 
beds, light grey to light buff grey weather­
ing; minor buff-weathering, light grey 
very finely crystalline dolomite with a 
few patches of sparry 0.5 mm calcite and 
a few per cent fine-to medium-grained 
sand, light buff weathering; in lower 
pa rt seve ral beds contain 30 to 40 pe r 
cent dark weathering tremolite, typically 
in flat blade-like plates up to 1 inch 
long, commonly with a few per cent 
associated calcite; a few beds have finer 
grained tremolite almost to top of unit. 

31 Dolomite, orangish buff weathering; minor 
dolomitic sandstone in alternating reces­
sive and resistant beds 2- to 4-inches 
thick. 

30 Dolomitic diopside hornfels, white; diop-
side forms groundmass of 1/60 mm to 
cryptocrystalline equant grains, about 
15 per cent dolomite in scattered 0.2 mm 
spots, several per cent interstitial 
coarsely cr y stalline calcite and associated 
tremolite in needles up to 1/10 mm long, 
minor medium-grained quartz sand; 
lower part of unit is tremolite hornfel s : 
light grey, very fine to cr yptograined 

Thicknes s 
(feet) 

7 

760 

50 

Height above 
base (feet) 

2061 

2054 

1294 



U n i t 

29 

- 6 3 -

L ithol ogy 

gr ound m as s wi th numerous need l es up ( 0 

0 . 3 mm long , a b ou t 10 p e r c ent in ter ­
s titi a l c alcit e a nd min or ver y fine di op ­
side in 2- to 4-foot b eds with t remolitic 
dolomite : cr e am, fin e l y crys talline, 
massive, 20 to 25 per c e nt massive 
tremolite in vagu e sc a ttered 0.5 to 1 mm 
spots, light buff weathering. 

Diopside hornfels, cream-white, 25 to 
30 per cent medium to coarse-grained 
quartz sand in groundmass of diopside 
in 0.1 to 2 mm grains. 

28 Tremolite dolomite, white finely crystal-

27 

line, massive, about 30 per cent tremo­
lite in clots from sand size to 1/2 inch 
diameter with several per cent inter­
stitial coarsely crystalline calcite, a 
few scattered diopside grains 1/60 mm 
diameter, in beds 8 to 10 inches thick, 
rough medium grey weathering surface; 
minor cream-white diopside hornfels 
with tremolite, calcite and quartz sand; 
minor cream-yellow dolomite with several 
per cent tremolite and fine diopside and 
medium grey dolomite with tremolite 
only; upper part has considerable sand in 
irregular light and dark grey laminations 
and bands 1/2 inch to 3 inches thick, 
more thinly bedded. 

Sandstone, white, medium to coarse 
grained, dolomite cement with minor 
fine tremolite. 

26 Dolomite, light grey, medium grey and 
hrownish grey, interbedded in 1- to 
2-foot beds, finely crystalline, even­
grained; a few per cent (locally up to 30 
per cent) tremolite as scattered sand­
sized clots in larger patches containing 
minor diopside and as thin films with 
fine diopside in fractures and bounding 
argillaceous laminations; loc a lly h a s 

Thi cknes s 
(fee t ) 

270 

30 

180 

10 

H e i ght ab ove 
ba s e (fee t) 

1244 

974 

944 

764 



Unit 
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Lithology 

sandy laminations and bands up to 1/2 
inch thick; buff to light tan rough 
weathering surface; minor fine to very 
finely cry s talline dolomite, minor 2-
to 6-fo o t beds of orang ish weathering 
sandy dol omite and n e ar base 2-foot 
beds of dol omite cemented coarse­
grained s a ndst one. 

25 Quartzite, pur e white, medium t o coarse 

24 

grained, in beds 1 foot to 3 feet thick, 
u pper part has sandy dolomite bands a 
few inches thick. 

Dolomite, buff weathe ring, beds 2 to 5 
feet thick, interbedded greenish grey 
weathering dolomite with minor sandy 
laminations up to 1/4 inch thick. 

23 Quartzite, dolomite cemented, medium 
grained. 

22 Dolomite, cream, finely crystalline, even-

21 

20 

grained, a few laminations and clots of 
tremolite, in beds 2 to 5 feet thick with 
medium-grained dolomite cemented 
quartzite; minor micro- to cryptocrystal­
line diopside hornfels with several 
tremolite and interstitial calcite. 

Sandstone, light grey, medium to coarse­
grained, about 50 per cent quartz in 
matrix of granular 0.3 mm diops ide and 
minor tremolite with medium crystalline 
calcite; a few s catte red O. 1 mm grains 
of sphene; in 2- to 5-foot beds with minor 
1/4- to 4-inch layers of orange weather­
ing sandy dolomite; a few veinlets of 
quartz, feathery serpentine and calcite. 

Dolomite, light and dark grey, several 
per cent tremolite in needles and laths 
up to I inch long, in beds 5 to 10 feet 
thick. 

Thicknes s Height above 
(feet) base (feet) 

110 754 

25 644 

25 619 

37 594 

20 557 

30 537 

80 507 
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Unit Litholog y 

19 D olomite , light g rey to white, me dium 

18 

17 

c ry s talline , even-gr a ine d, a few per 
c en t fin e s a nd, mas s ive, buff -o ran ge 
weathe ring. 

Dolomite, tr emolitic, m e d ium cr y s t a llin e , 
up p e r pa rt light gr e y weathering . 

Tremolite h ornfels, li ght grey, intergrown 
tremolite needles a bout 0.1 mm long with 
15 p e r cent interstitial c alcite, appe a rs 
to conta in A rcheocyathus, buff to grey 
r ough w e athering surface , a few 2 to 4 
inch thick bands of cr osslaminated s a ndy, 
dolomitic, tremolite di opside hornfe l s . 

16 Diopside hornfels, white, 1/20 mm grains, 
a few up to 1 mm, minor tr e molite in 
coarser crystals with interstitial calcite. 

15 Dolomite, tremolitic, dark grey, fine-
gr a ined, rough weathering surface. 

Argillit e , hornfelsed, laminated and thinly 
handed light brown and grey; in thin s ec­
tion m a inl y sericite with minor recrys tal­
lized silt. 

13 Dolomite, dark grey, finely crystalline , 
a bout 10 p e r cent tr e molite a s dark grey 
laths u p to 1/2 inch long, m inor 1 inc h 
thick bands of silty marble: dark grey, 
finely c rystallirte, a bout 15 pe r cent 
tr emolit e , minor siltstone in coarse 
l a minations. 

12 Dolomite, mediuM grey, medium crystal-
J ine, e ven- grained, flaggy, vaguely l am ­
inated' a few per cent tremolite light 
tim-grey weathering. 

11 Sandstone, medium to coarse grained, 
ahout 40 to 50 per cent quartz in matrix 
of colourless tremolite (0.2 mm long) 
and diopsidc (0.05 mm) with a few per 

Thickne ss 
(fe e t) 

10 

12 

5 

10 

10 

7 

45 

44 

Heig ht ab ove 
ba se (fee t) 

427 

417 

405 

400 

390 

380 

3 7 3 

328 



Unit 

10 

9 

8 
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Lithology 

cent interstitial calcite; minor inter­
bedded medium grey dolomite; basal part 
mainly sandstone : light brown, medium 
to coarse grained, minor very fine sand 
with some silica cement, light grey to 
white weathe ring. 

Sandstone, coarse grained, matrix of 
tremolite, diopside and calcite. 

Quartzite, irregular 1- to 2-inch layers 
of tremolite diopside and minor dolomite. 

Quartzite, white, very fine grained. 

7 Limestone, silty, argillaceous, dark 

6 

5 

4 

3 

grey, recessive. 

Dolomite, light grey to white, coarsely 
crystalline, some medium crystalline 
irregular patches, minor scattered very 
coarse crystals, buff to buff-orange 
weathering. 

Dolomite, pure white, sugary, medium 
crystalline, even-grained, massive. 

Argillite, hornfelsed, dark grey, well 
laminated, pyrite bearing, rusty brown 
weathering; pinches out a short dis­
tance along strike. 

Dolomite, calcareous, tremolitic, med­
ium grey, medium crystalline, about 
10 per cent each of tremolite in 1-2 mm 
clots of radiating needles and coarsely 
crystalline calcite, thin bedded, vaguely 
laminated, mottled-weathering pink-buff 
and light buff. 

2 Diopside hornfels, tremolitic, white, 
mainly 0.5 mm colourless equant diop­
side with some coarser tremolite laths, 
ver y minor 0.2 mm interstitial calcite 
and a few 1 mm grains of potash feldspar. 

Thicknes s 
( feet) 

22 

2 

5 

2 

10 

130 

5 

10 

83 

11 

Height above 
base (feet) 

284 

262 

260 

255 

253 

243 

113 

108 

98 

15 
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Lithology 

Di opsidic marble, sandy, medium brown­
grey, coa rsely crystalline with some 
medium crystalline pa tche s, a b out 15 
per cent me dium to coarse sand, 30 to 
35 per cent 0.1-0.2 mm granular diop­
side in irr e gular shaped clusters around 
the quartz grains, minor tremolite in 2-
inch to I-foot b eds, light buffish grey 
weathering; upper part is dark grey, 
very fine to medium crystalline marble 
with several per c en t tremolite and 
fine (1/60 mm) diopside, ha s disc on­

tinuous 1/8 to 1/4 inch layers (pull ­
apa rt s) of dark lam inate d argillac eou s 

s iltstone a nd silty a rgillite . 

Contact conformab le. 

Und e rlying b eds - unit 2: 'swiss-cheese' 
limestone altered to a light green and 
purplish b rown banded calc-silicate 
rock . 

SECTIOK 10 

Unit 6 

Thickness 
(feet) 

4 

Loc a tion: 5.9 m iles east ~y north of Canada Tungsten mine. 

unit 

14 

Li thology 

Overlying -ocds: unit 7. 

Con t act conformabl e . 

Dolomite, distinctive pinkish ':)tiff weather­

ing in 1- foot oeds . 

13 Dolomite, buff weather ing in I-foot beds 
with minur interba nded dulornitic sand-

6tone . 

Thickness 
(feet) 

40 

15 

Height above 
base (feet) 

4 

Height above 
base (feet) 

731 

691 
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T h i c kn e s s 
Unit Lithology (fe et) 

12 ::ian:Jy dolom it e , 2.- t o 6-in c h b ed s c ommonly 
c ross b edde d. 30 

11 D olomite lime stone, biuclabtic, argil·· 

10 

b.ceous, silty, dark blue-grey with 
buff- b rown dolomite p atche s, 15 to 20 
per cent medium crystalline dolomite 
as individual scattered g rains and 
irregular patches after b ioclasts and as 
replacement veinlets, medium b rown­
grey weather ing, flaggy, inter b edded 
with calcareous brown shale. 

Dolomite, dark grey, medium crystalline 
eve n-graine d, massive 2- to 3-foot 
beds, upper part :"'ecomes flaggy, Juff 
dark grey weathering, 

9 Quartzite, and sandstone, in part dol-
omitic, light brown weathering, contains 
a 5-foot bed of pure white quartzite near 
top, 

8 Sandy siltstone, medium brown and green-
ish brown, 15 to 20 per cent medium to 
coarse silt, dark brown weathering, 
minor thinly interbedded t;ilty dolomite: 
oolitic, dark grey, finely crystalline, 
3 0 to 40 p e r cent coarse s ilt, minor 
clay, a few per cent medium-grained 
sand, oolites average 0,5 mm, are 
generally confined to vague more argil­
laceous laminatiuns, orange-brown 
weathering, 

7 Quartzite, pure white, medium· grained, 
lower 5 feet gradational with underlying 
beds. 

6 Quarbite, white medium grained, thinly 
interbanded and laminated with grey 
quart7-cemented coarse-grained silt­
stone and minor dark grey si'lty s hale, in 
upp e r pa rt siltstone is limonitic and 
o rang is h b rown w ea t h ering , 

85 

150 

33 

35 

23 

180 

H e ig h t a bove 
b a s e (fe e t) 

676 

646 

561 

411 

378 

343 

')20 
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Unit Lithology 

5 Dolomite , brownish olive-gre y , medium 
crystalline, some hemati tic streaks and 
laminations, mas s ive, medium orangish 
brown weathering. 

4 Dolomitic silty limestone, oolitic, lim-

3 

onitic, ill edium yellow-brown; 0 . 3 mm 
oolite s in m a trix of dark grey medium 
cry s t a lline lim estone and in part coarse 
s ilt; thinly bande d and l a minated , li g h t 
brownish yellow weathe r ing; lowe r pa rt 
is mainly orang e w ea thering , fla g gy, 
medium g r e y dolom ite, with thin b and,; 
a nd l a mina tions of d ark b rown w ea ther­
ing da r k g r e y dolomitic silty shale. 

Shale, silty, br own, contains a 1 foot 
bed of orange weathering sandy dolomite. 

2 Sandstone, dolomite-cemented, mainly 
coarse-grained in part fine to very fine 
grained; minor coarse-grained brown 
quartzite. 

Silty dolomite, cream light grey, finely 
crystalline, light tan- brown weathe ring; 
minor interbedded flaggy brown dolomitic 
siltstone. 

Base not exposed. 

SECTION 11 

Unit 6 

Thickness 
(feet) 

15 

35 

10 

65 

15 

Location: 4.5 miles east-northeast of Canada Tungsten mine. 

Unit Lithology 

Overlying beds - unit 7: orange weathering 
sandy dolomite and dolomitic sandstone. 

Contact conformable. 

Thickness 
( feet) 

Height above 
base (feet) 

140 

125 

90 

80 

15 

Height above 
base (feet) 
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Thickn e ss Height above 
Lithology (feet) base (feet) 

----------------------------~~--------------------~--~----------~--~-
Uni.t 

14 

13 

12 

11 

Dolomite, li gh ~ grey, finely crysta lline, 
massive, light buffish gre y weathering, 
cliff forming. 

Sandy dolomite , 1/2- to 2-inch bands, 
flaggy. 

Sandy dolomite, medium grey, f inely 
crystalline, massive thick beds, med­
ium grey w e athering. 

Silty dolomite, laminated 6-inch to I-foot 
b eds, orange and light buff w e athering. 

10 Limestone, silty, argillaceous, dark 
grey, 2-inch to I-foot beds: lower part 
massive; upper part has irregular 
undulating silty bands; alternates in top 
few feet with sandy dolomite. 

9 Dolomite dark grey, finely crystalline, 

8 

1- to 2-fo ot beds in part flaggy, upper 
part silty, brown-grey weathering. 

Dolomite, dark grey fine-grained and 
white medium grained in 5- to 10-foo t 
beds, white dolomite weathers pinky 
buff. 

7 Quartzite, 1- to 5-foot beds, brown 

6 

5 

weathering; a pure white quart z ite bed 
in centre; minor brown siltstone; upper 
few feet is orangish w e athering sandy 
dolomite . 

Covered. 

Quartzite, white coarse grained, massive 
5-foot beds. 

4 Quartzite, impure, medium graine d; 
minor bands of sandy medium grey silt­
stone, rust y -brow n weathering. 

50 965 

15 915 

20 900 

15 880 

35 865 

35 830 

75 795 

50 720 

15 670 

20 655 

10 6 3 5 
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Unit Lithology 

3 Arg illa c e ous limes t one , da rk gre y, 
fl a ggy. 

2. S a ndy d olom ite , w hi te coa rse l y crys t a l -
line , une v en - g r ained a bout 10 t o 15 per 
c en t m edium t o c oar s e s and, ma s s ive ; 
minor dolomi tic s andstone. 

Cov e r e d, mainly, outc r op s of dolOlnitl: as 
ilbove. 

Underlying beds - unit 2.. 

SECTION 12. 

Unit 7 

Th ickne ss 
( fe e t) 

2.5 

300-

300 

Locati on: 2..3 miles north by east of Pyramid Mountain. 

Unit Litholog If 

Overlying beds - unit 8: medium and dark 
grey dolomite. 

Contact conformable. 

2. Dolomite, silty, dark grey, medium 
brown-gre y and medium brown, finely 
crystall ine, several per cent coarse 
silt, a few laminat i ons of ver y fine to 
coarse sand, thin-bedded, brown-orange 
to orange weathering; in part thinly banded 
with resistant fine-grained quartzite and 
dolomite cemented sandstone, minor 
bright orange weathering finely crystal­
line dolomite with a few per cent scat­
tered medium to coarse sand. 

Dolomite, light buff- yellow, finely crystal­
line even-grained, weathers orange reces­
sive, irregular laminations and hands up 
to 1 inch of dark lJl'own-grey weathering 

Thickness 
(feet) 

12. 5 

Height above 
base (feet) 

62.5 

600 

300 

Height above 
base (feet) 

140 



Unit 
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Lithology 

resistant dolomitic coarse-grained silt­
stone and very fine sandstone. 

Contact conformable. 

Underlying beds - unit 6. 

SECTION 13 

Unit 8 

Location: 2.5 miles north of Pyramid Mountain. 

Unit Lithology 

Overlying beds - unit 9. 

Contact covered. 

II Covered: upper part scattered outcrop of 
dolomite; light grey, finely crystalline, 
massive about 5 per cent coarse silt, 
light pinkish to buff-grey weathering; 
minor sandy dolomite and tan grey 
weathering fine-grained dolomitic 
quartzite. 

]0 Shale, black and brown, minor interbedded 
silty dolomite and dolomitic sandstone. 

9 Dolomite, medium grey, finely crystal-
line, well laminated medium and light 
grey; several 1 foot beds of massive 
light grey and medium to dark grey 
dolomite, bright cream to buff-yellow 
weathering; minor pinkish buff weather­
ing medium crystalline light grey dol­
omite. 

8 Dolomite, silty, buff, very finely crystal-
line in 5- to 7-foot beds with interbanded 
buff silty dolomite, brown-orange weather­
ing sandy dolomite and coarse-grained 

Thickness 
(feet) 

J 5 

Thickness 
(feet) 

ISO 

50 

100 

Height above 
base (feet) 

IS 

Height above 
base (feet) 

1110 

960 

910 
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Lithology 

dololnitic sandstone ; minor lnedium­
grained quartzite in be ds up to 5 feel. 

7 Dolomite and sandy dolomite, light g rey 

6 

finely crystalline in 1- to 2-foot beds, 
laminations wi th 5 to 25 per cent ver y 
fine to medium-grained sand, light buff­
g rey weathering; minor bands of dol­
omitic sandstone. 

Dolomite, light gre enish grey, medium 
crystallin e, 1- to 2-foot bed~, light b uff 
weathering. 

5 Dolomite , li ght bluish gre y, finely crys-
tall ine, buff weathe ring, lower part 
s',ndy. 

4 S a nd y dol om ite, li gh t grey a nd ligh L 

3 

b rownish gr ey, fin el y crysta lline even­
g ra ined, coars e l aminati ons with up to 
25 p er cen t s ilt and f ine sand, a f e w p e r 
cent rand omly scattered rrledium and 
coarse sand, flaggy to thin-bedded, li ght 
buff weathering , in part orang e ; a few I­
to 2-inch bands of d a rk brown weathering 
dolomitic sandstone . 

Dolomite, light gre y, medium crystalline, 
massiv e , 1- to 2-foot beds, irregula r 
quartz nodules, l igh t buff weathering. 

2 Sandy dol omite, m edium grey. me dium 
cr ys talline. about 20 per cent fine and 
medium-grained dark grey smoky quartz 
sand. orange and dark ',rown weathering. 
intercalated in 1/4- to 1/2-inch layers 
with resistant laminated dolomitic fine­
grai.ned sandstone: 40 to 50 per cent 
finely crystalline dolomite; minor light 
buff-grey sandy dolomite: finely crys­
talline, 20 t o 25 per cent very fine 
sand, orange weathering. 

Thickness Height above 
(fe e t) ba se (feet) 

70 810 

220 740 

15 520 

15 505 

75 490 

1 15 

200 300 
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Lithology 

Sa nd y dolomite, light br ow n- g rey, me diu m 
crystalline 15 to 20 per cent fine sand, 
light buff-orange weathering; th inl y inter­
b edde d with dolomitic siltstone: argil ­
l a ceou s m e dium b rown, medium - gra ined 
quart z -c emente d ab out 15 to 20 p e r cent 
orang e-yellow dolomite, rninorlimonite. 

Contact conformable. 

Und e rlying b ed s - u n it 7: silt y dolom it e . 

SECTION 14 

Un it 9 

Locat ion: 4,7 miles southwe st o f M . B . pro sp ect . 

Unit 

10 

Lithology 

Middle part of unit. 

Top not e xp ose d. 

Calcareou s siltstone, b rown - g re y, reces­
sive and int<.!rbedded light grey w e athe r­
ing limestone in 1- to 3-foot b eds. 

9 Silty limes tone, a rgillaceous, interbanded 

8 

calcareous sil ts tone in undulating layers 
1/4- to 1/2-inch thick, light grey and 
light brow ni s h grey weath e ring. 

Dol omi te silt stone, orange w eathering, 
form s irregular undulating and ana s to­
mosing bands with recessive lllue-grey 
lim estone in discontinuous layers and 
lenses about 1/2 inch thick. 

7 Siltstone, dark brow n-grey, thinly inter-
banded with light gre y weathering lime­
stone; several 3 ·foot-thick limestone 

Th ickness H eight above 
(fe e t) b as e (fee t) 

100 

T h icknes s 
(fee t) 

300+ 

275 

205 

100 

Height ab ov e 
b a s e (feet) 

2495 + 

2195 

1920 
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Lithology 

beds; nea r top contain s a 10- foot bed of 
dark grey recessive calcareous shale and 
silts tone. 

6 Limestone, medium grey, finely crystal-
line, light grey weathering, minor cal­
ca re ous silts tone, beds up to 10 feet 
thick. 

5 Limestone, argillaceous, medium grey, 
finely crystalline irregular wavy layers 
I inch to 2 inches thick of light brownish 
grey weathering calcareous siltstone . 

4 Siltstone, calcareous, finely laminated, 

3 

brownish grey weathering, interbanded 
minor limestone. 

Limestone and silty limestone, uniformly 
intercalated in layers I inch to 2 inches 
thick. 

2 Silty limestone and calcareous siltstone; 
siltstone forms irregular wavy and 
anastomosing bands; numerous beds 
several feet thick of light grey weather­
ing finely crystalline medium grey 
limestone. 

Siltstone, calcareous, dark brown-grey, 
fine to medium grained, several per 
cent 1/50 mm cream dolomite, thin 
bands and laminations of coarse silt 
with 20 to 25 per cent 1/25 mm dolomite, 
buff to light weathering grey; minor 
limestone: light to medium grey, very 
finely crystalline, 10 to 15 per cent 
coarse silt, forms uneven bands less 
than I inch thick, veinlets of coarsely 
crystalline white dolomite; several 
prominent ribs of limestone, I foot to 2 
feet thick. 

Base not exposed. 

Thickness Height above 
(feet) base (feet) 

120 1715 

500 1595 

155 1095 

15 940 

25 925 

440+ 900 

460 460 
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SECTION 15 

Unit 9 

Location: 4.2 miles west-southwest of M. B. prospect. 

Unit Lithology 

Top not exposed. 

3 Silty limestone, silti' dolomite and dol-
omitic siltstone, thinly intercalated; 
limestone is medium grey, very finely 
crystalline, has about 25 to 30 per cent 
coarse silt and a few per cent dolomite, 
light blue··grey-weathering; silty d ol­
omite is dark brownish grey, finely crys­
talline, with about 40 per cent coarse 
silt, slightly calcareous, forms corrugated 
anastomosing 1/4- to 2- inch layers, light 
grey-brown to buff-orange weathering; in 
5- to 20-foot beds alternating with 1- to 
2-foot beds of medium grey finely cry­
stalline limestone; from 1900 to 2200 
mainly brownish orange weathering dol­
omitic siltstone and silty dolomite. 

2 Dolomitic siltstone and silty limestone, 
as below but with greater proportion of 
buff weathering dolomitic siltstone, thin­
ner bedded and with distinct 2- to 4-foot 
beds of light grey weathering finely crys­
talline limestone. 

Silty limestone and dolomitic siltstone, 
thinly intercalated; limestone forms dis­
continuous 1/4·to I-inch layers in cor­
rugated anastomosing 1- to 2-inch layers 
of dolomitic siltstone; in 15- to 25-foot 
beds of varying overall composition; lime­
stone is medium grey, very finely crys­
talline, has a few pe r cent silt, light 
blue .. grey-weathering; dolomitic siltstone 
is dark brownish grey, coarse grained, 
has about 25 per cent finely crystalline 

Thickness 
(feet) 

2535 

525 

Height a1,ove 
base (feet) 

4260 

1625 
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Lithology 

cream dolomite as rhombic grains ran­
domly distributed and in faint laminations, 
buff weathering. 

Base not exposed. 

SECTION 16 

Unit 9 

Thicknes s 
( feet) 

1100 

Location: 2.7 miles north by east of Pyramid Mountain. 

Unit Lithology 

Basal part of unit. 

3 Silty limestone, medium grey, very finely 
crystalline, some coarsely crystalline 
bioclasts, 10 to 40 per cent fine silt, a 
few per cent dolomite as scattered euhedra 
in matrix and bioclasts, buff to light grey 
weathe ring; thin, waxy and anas tomas ing 
bands of argillaceous siltstone: calcareous, 
medium brownish grey, fine grained, about 
10 per cent medium silt, a few per cent 
dolomite, minor pyrite, massive, light 
grey weathering. 

2 Silty limestone, as above, with two 10-
to IS-foot beds of silty dolomite; medium 
to dark grey, fine to very finely crystal­
line, massive, bright orange weathering . 

Covered. 

Contact not exposed. 

Underlying beds - unit 8. 

Thicknes s 
(feet) 

450+ 

50 

150 

Height above 
base (feet) 

1100 

Height above 
base (feet) 

650+ 

200 

150 




