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INTRODUCTION 

The Sylvan prospect is based on the hypothesis that a primoidal 
basement rift deflected the NE-SW St. Mary's fault to an E-W 
direction. These E-W basement rifts are further hypothesized to be 
the locus for control of pre Cambrian base metal mineralization as 
well as Cretaceous granite with attendant quartz veining and the 
introduction of gold. Yttrium is present in aplite dykes believed 
to be associated with the cretaceous granite. 

PROPERTY DESCRIPTION LOCATION AND ACCESS. 

The Sylvan #1 block consists of twenty claims approximately one and 
one half kilometres east of Angus creek and west of the radio 
beacon, latitude 4 9 O  33" longitude 116O 07' W. Much of the centre 
of the claim block is alluvium and has been clearcut. Slopes are 
generally quite gentle with the exception of a cliff face on a west 
trending spur of the radio beacon ridge. 

Access to the claims is by paved road 17km west from Marysville to 
the east end of ,%.Mary's Lake. Here an all weather gravel road 
(the River Road) heads south and east. 1.7Km along this road a good 
logging road goes south up Angus creek. About lOKm along this road 
a switchback on the east side takes one 3Km onto the property. 

REGIONAL STRUCTURE 

There is an emerging consensus among structural geologists and 
stratigraphers who have studied the Southern Purcell and Kootenay 
ranges that later faulting reflects earlier basement rifting. 
McMechan and Price (1981) state: "thickness and facies variations 
in Purcell strata and changes in the level of erosion beneath the 
sub-Devonian unconformity imply that many of the important 
structural boundaries in the Mount Fisher area and also the normal 
faults along the souther Rocky Mountain Trench follow the locus of 
older structures that were active in the Middle proterozoic and the 
early Palaeozoic. McMechan (1981) states: IIContrasting 
stratigraphic relationships on opposite sides of the Moyie-Dibble 
Creek, St. Mary-Boulder Creek and the Hall Lake Faults beneath the 
sub-Devonian and/or sub-Eocambrian unconformities show that each 
fault follows the locus of an older structure along which the 
northwest side was downdropped while early Palaeozoic strata were 
accumulating.t1 These original basement rifts are postulated to be 
evidenced by the E-W "shadow traces or lineations1' on the regional 
geology map. They are thought to be the key to understanding base 
metal mineralization in the area. As such they will be dealt with 
in a subsequent section. 

Surface features conveniently divide the Regional Geology Map into 
6 structural areas: 

1. Intrusion of the Cretaceous Bayonne Batholith west of the Hall 
Lake Fault; 
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2. Two large north plunging anticlines of the Purcell Anticlinorium 
on the south edge of the map sheet; 

3 .  The S.W.- N.E. faults of the central Cranbrook area; 
4. The Imbricate faults south of the St. Mary's fault; 
5. The Kimberley Horst; 
6 .  The Rocky Mountain Cordillera east of the Rocky Mountain Trench. 

THE BAYONNE BATHOLITH 

The tectonics of mountain building that preceded the granite 
intrusion are responsible for most of the structure in evidence. 
The stopeing action of the magma appears to have negated all but 
a very minimal bending of the Hall Lake Fault. Six granitic stocks 
related to this age of intrusion have had little but very local 
effects. 

THE ANTICLINES 

The Goat River anticline appears to have been a fairly symmetrical 
fold. The Hall Lake fault has repeated a large percentage of the 
Aldridge core so that the west limb appears to be two to three 
times as broad as the east limb. The bedding dips remain relatively 
similar (50-55O) except as they steepen up on the N.W. side 
approaching the granite. The plunge is seen to vary from 1l0 to 55O 
north but probably averages approximately 35ON. The plunge in the 
surviving east limb of the syncline to the north varies from 65ON 
on the west side to 48ON near the centre. Imbricate faulting has 
piled up the sediments to the east. These structures may have 
significantly altered the plunge. A very tight anticline just east 
of Perry Creek plunges 20°N. 

The Moyie Lake anticline has obviously been skewed to the east by 
the movement of the huge block of sediment N.W. of the Moyie fault. 
It too may have been fairly symmetrical, but now the very gentle 
loo-20° dips of the east limb become 25O-3Oo on the west limb, 
increasing to 55O-6Oo as the fault is approached. The fold plunges 
about 25ON. 

THE S.W. - N.E. FAULTS 
The Moyie and St. Mary's faults bound a wedge of middle Proterozoic 
sediments that parallel the isopach boundaries of the depositional 
wedge of the basinal re-entrant (McMechan 1981). More properly 
perhaps, the Mather Creek fault should be accorded the distinction 
of the north boundary of the structure bounding the depositional 
wedge. It is the only significant SW-NE fault identified in the 
Kimberley horst north of the St. Mary's fault. 

Movement on the St. Mary's fault is indeterminate but the north 
side of the Moyie fault may have moved as little as 10 miles or as 
much as 20. Parallel faults: the Cranbrook, Mission and Wycliff 
faults appear to have moved much less and appear to disappear under 
the sole fault of the imbricates to the west. Indeed, the Ravine 
fault which runs SW from the junction of Liverpool and Perry Creeks 



appears to be a reflection or re-activation of the underlying 
Mission fault expressed right through the overlying plate of 
imbricate faults. 

THE IMBRICATE FAULTS 

The push from the west appears to have activated a glide plane 
located in the Lower Creston and Upper Aldridge subtidal argillites 
over the nose of the north plunging Ghost River anticline. This 
sole fault interface cuts down section into the top of the Middle 
Aldridge along the old Baldy fault south of Weaver Creek. North to 
the Wycliff fault it cuts upsection into the base of the Middle 
Creston. To the west, a whole series of imbricate thrusts have 
developed. A unique feature of this structural belt is that a glide 
plane in the Kitchener has produced three fault slices of this 
formation, four if the Wycliff graben is included. 

THE KIMBERLEY FAULT 

The St. Mary's fault truncates the imbricate fault belt along the 
south boundary of the Kimberley Horst. This major uplift brings 
Middle and Lower Aldridge in contact with Middle Creston to 
Cambrian, Cranbrook and Eiger formations, a stratigraphic distance 
of some 10 000 feet. The actual maximum throw is probably 
5 000-6 000 feet. The most significant result of this feature is 
bringing the Sullivan intraformational conglomerate horizon near 
the top of the Lower Aldridge to within detectable reach of surface 
prospecting. 

The Kimberley fault itself is judged to have been an older basement 
fault reactivated in late Lower Aldridge time. The renewed activity 
is credited with producing the intraformational conglomerate. The 
actual ore body is at the intersection of three faults which may 
have had something to do with this particular location having 
developed a sea floor fumarole or "smoker" to deposit the sulfides 
in the conglomerate aquifer. 

THE ROCKY MOUNTAIN CORDILLERA 

The complexities of this fold belt will not be dealt with. Suffice 
to say, that at least some of the Purcell structures cross the 
Trench and are reflected in the Rockies, albeit changed, in many 
cases to the point of being almost unrecognizable. 

The most noteworthy expressions are: the Dibble Creek fault, which 
is probably a reflection of the Moyie fault. The Boulder Creek 
fault is probably a reflection of the St. Mary's. The Kootenay King 
Mine and the Summer lake intrusive, are on the projection of the 
Kimberley fault. 

THEORY 

The occurrence of the Sullivan ore body at Kimberley is understood 
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to be the result of a sea floor ffsmokerl' situated on the E-W 
Kimberley fault. It is proposed that this fault reflects a rift in 
the primordial basement rock and that such rifts occur with a 
frequency averaging 6-7Km separation throughout the area (see 
composite map of regional geology). These basement features are 
reflected in present day topography through subsequent movement or 
drape processes causing preferential erosion patterns that are 
traceable through present topographic expression such as the 
orientations of E-W valleys and ridges as well as offsets of the 
major N-S valleys (see SW, Alta. and SE. B.C relief map). These 
surface traces of proposed basement rifting have been dubbed shadow 
lineations. The basement rifts may probably have been the locii for 
the introduction of the diorite sills into the poorly consolidated 
lower and middle Aldridge sediments. Subsequent movement on these 
original rifts developed the intraformational breccias that 
provided the aquifers for hydrothermal solutions to emplace the 
bedded sulfide replacement deposits similar to the Sullivan. 

During the cretaceous orogeny a wedge of Aldridge turbidites was 
thrust north eastward up the incline of the depositional re-entrant 
proposed by McMechan (1982) . This massive movement created a series 
of NE-SW faults. The Moyie fault appears to be the southern 
boundary and the St. Mary's fault has been deflected to the east 
at two intervals which coincide with shadow lineations #13  & 14. 

Later in the orogeny the same zones of crustal weakness that gave 
rise to the shadow lineations became the locii for the intrusion 
of granitic stocks along the forefront of the Bayonne batholith. 
Quartz veins from these intrusions carried gold and not 
infrequently cut through the bedded sulfides. Base metal ions were 
remobilized and redeposited at higher elevations. 

SHADOW LINEATION # 1 3  

The topographic expression of this lineation is somewhat tenuous, 
although a case can be made for its existence from the south flank 
of the Cypress hills in Alberta to the south facing slope of the 
valley NW of Nelson B.C. Nowhere is it as well defined as some of 
the other lineations. Granite intrusions and mineral occurrences 
along the trend perhaps make a better case. 

On the west side of Angus creek is a large body of pre Cambrian 
pegmatite. This rock contains a prodigious amount of tourmaline 
the boron of which has been suggested as an indicator of sea floor 

The main St. Mary's fault is offset by the Angus creek 
fault but on the east side a cretaceous granitic (Monzonite) stock 
adds credence to this as a major intrusive location along lineation 
# 1 3 .  The Leader prospect on the SE flank of the Angus creek stock 
produced a small tonnage of economic gold and base metal ore. This 
occurrence is perceived as a typical case of ion remobilization 
from original bedded sulfides. Although it could be regarded as 
stretching a point, the Storm King copper occurrence to the west 
lies along the same trend. Further east, Quartz Hill exhibits just 
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sub economic gold and base metal values. Similarily the Price 
claims show borderline economic gold and base metal values.It is 
alleged that an occurrence on the Birdie Lode claims produced some 
tonnage of lead-silver ore. Still further east near the Palmer Bar 
fault regional aeromagnetics suggest a granitic stock west of Booth 
Lake. 

PREVIOUS WORK 

Bulk sampling of the quartz vein on the Leader property on the S.W. 
corner of the Sylvan claims produced some 20 tons of selected ore 
which was never processed. It does appear to be viable ore grade 
material but appears to have been abandoned because of the low 
tonnage. 

Turnstall Resources did some soil sampling mostly on the Well and 
Wellington claims between Sylvan and Angus Creek. A small gold 
anomaly appears on the north side of the main fault on the steep 
slope down to Angus Creek. 

The present owner/operator did some drilling and trenching, the 
results of which suggest a possible future yttrium development. 
Present economics of this rare earth preclude further development 
on this basis alone. 

1990 FIELD SEASON 

Objectives for this year's undertaking were twofold: (1) an attempt 
to improve gold and base metal values to enhance option 
desirability and, ( 2 )  further delimit the occurrence of yttrium 
bearing aplite. Accordingly, three trenches were dug along the 
fault and three on the north side of the fault as well as 
additional sampling of the bedrock previously exposed on landing 
number two. Particular attention was paid this time to trying to 
sample pyrite associated with quartz veining. 

Trench #1 was dynamited down to unweathered bedrock on the eastern 
limit of the outcrop. The rock was a mixture of altered diorite, 
silicified "country rocktt, and some very fine grained felsic 
material interpreted as aplite. Many small 1/8 to 1/4" quartz veins 
appeared to follow the foliation while larger 1" veins cut across 
the rock fabric. Vein margins of the smaller veins tended to be 
very indistinct suggesting either somewhat contemporaneous 
emplacement or a very high degree of contact alteration. The larger 
cross veins appeared to be much more distinct and definitely later. 
Much of the pyrite sampled was euhedral and appeared to be a 
metamorphic product of altered diorite. 

Trenches two and three were dug and blasted down to what appeared 
to be bedrock very similar to trench #2. 

Trench #4 was located in a bit of a swale which was thought to give 
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the best chance of getting down to bedrock. Many 30-501b. boulders 
were excavated until what appeared to be bedrock was encountered 
at approximately 6 feet. This rock appeared to be an altered 
diorite with considerable euhedral pyrite. 

Trench #5&6 consisted of blasting into the bank at the side of the 
road. The rock was similar to that in trench #1 with considerably 
more less altered diorite. 

Sampling of landing #2 consisted of attempting to select maximum 
pyrite concentrations. There is not a lot of pyrite here so in some 
instances what appeared to be altered contact with quartz veining 
was taken. 

SUMMARY AND CONCLUSIONS 

None of the sampling gave any indication of enhanced base metal or 
gold values. 

The difference between true aplite and altered diorite remains to 
be delineated. There is some suspicion that although there are 
definite aplite dykes in the area the felsic material interpreted 
as aplite on the fault may be a silicified facies of the Aldridge 
diorite. The hypothesis that the very pyritic material would run 
higher in yttrium was not supported. 

It would appear that nothing at this elevation is going to produce 
enhanced values. 

SUGGESTIONS FOR FURTHER WORK 

One further attempt will be made to locate the intersection of the 
Grassy Mountain (Leader) fault and the St. Mary's fault with the 
idea that the base metals and gold contained in the leader vein may 
concentrate at the intersection. 

Six to eight claims will be staked to the west along the fault when 
they came open. Soil sampling and trenching will attempt to verify 
the Tunstall soil sample gold anomaly. 
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