
GEOLOGY OF THE ROSSLAND AREA, SOUTHEASTERN 
BRITISH COLUMBIA 

(82F/4E) 

By Trygve H6y and Kathryn P.E. Andrew 

KEYWCIKDS: Regional geology. Rosslend Group, Eli% 
Form;tti”n. Archibald Formation, Mwnt Robrrts Forma- 
tion. Sophie Mountain F”rmation. Trail pluton. Rossland 
monzonite, Sheppard intrusions, Rnssland vxf”nic high, 
growth t’u~lts. thrust faults. gold-copper veins. 

INTRODUCTION 
The Rossland map wea extends north fi-am the United 

States h”rdcr t” include the towns of Rossland and Trail in 
southeastern Rritish Columbia (Figure l-2-1 1. The ireit h&s 
been mapped 1st I:50 000 scale by Little ( IYhO, 11)6X. 19x2). 
at I :20 000 scale by Hiiy and Andrew ( IYY I ) and in more 
detail in the vicinity of the Rossland gold camp by Fyles 
(1984) and Drysdale 11915). The purpose of thih paper is to 
descrihr and inter@ fhc strucfuul gcoI”gy and tectonic 
evolution of the the Rossland area, to subdivide the Elise 
Formation of the Rossland Group in this area and to investi- 
gate tectonic and lithologic controls of gold mineralization 
in the camp. The geology of individual deposits and occur- 
rences is described in considerable det;~il hy Drysdale ((I/I. 
1,ir.j and Fyles (,IIJ, c,it.): those with more recent exploration 
activity will he described in forthcoming papers including 
E.tplor-utio~z i~r RI-iris/r Colmihio /YYO. 

REGIONAL GEOLOGY 
The southern part of the Rossland arca is underlain pri- 

marily by volcanic r”cks “f the L”wcr Jurassic El&e F~rtna- 
lion. These rut unconfrxmahly on merascdimentery rocks 
of the late Paleozoic Mount Roberts Formarion and are in 
apparent fault c”nfact with rocks of probable similar ape but 
unknown correlation, referred t” as Unit Cs (Fyles and 
Hewlett, lY5Y: Little. 19X2). Locally, the Elisr IGrmation is 
unconformably overlain by co~rsc conglomerates of the 
Late Cretaceous Sophie Mountain Formation. 

Four prominent igneous wites intrude these rocks. The 
Rossland monronite is an east-trending intrusive complex 
centred near the Rossland gold camp. It is cut by the Middle 
Jurassic Trail pluton and hy alkaline Coryell intrusions of 
Middle Eocene age. The Eocene Sheppard intrusions occur 
as stocks in the southeastcm part “f the area and in north- 
trending l’elsic dikes: they are also cut(?) by the Coryell 
intrusions. 

UNIT Cs 
Rocks asigned to Unit Cs are exposed only in the south- 

eastern part of the Rossland area. The western of the two 
exposures was mapped in detail (Figure l-2-2). It includes 
tan TV black-coloured argillite. silty argillite and minor silt- 
stone, a massive light grey limestone. some‘ massive dol- 

“mite and dolomitic siltstone. These rocks are locally sil- 
ioified, sheared, brecuiated and veined. Tight. minor fr,ld$ 
occur locally, and cruxdated phyllites indicate at least two 
periods of deformation. 

The inteasc sheering and brccciation, particularly along 
the margins “f Unit Cs. and the truncation “f units in the 
Elise Formation. suggests a faulted contact between Unit Cs 
and the Elisr. If is possible that this fault c”ntact is the 
western extension of the Want:ta fztult. a thrust fault that IS 
interpreted to mark the bound:lry of Quesnellia with North 
American rocks. 

Unit Cs is of prohahle late Paleozic age. possibly con&~- 
tive with the Milf”rd Group (Little. 1982). East of the 
Rossland area, it is in apparent confomu%ble contilct with the 
Laih and Nelway formations (Fyles and Hewlett. 1959). It is 
being extensively investigated as part of a 1Ph.D. thesis 1~~’ 
Jon Einarsen at the University of Calgary. 

MOUNT ROBERTS FORMATION 
The Mount Roberts Formation comprises a succession cf 

dominantly fine-&rained siliwous rocks. argillite. curhotute 
and minor greenstone of Pennsylvanian and possibly Pw 
mian age (Little. 19X2). It tray correlate with the Milf”rd 
Group farther north (Little, 1982: Klepacki. 1985). In .ibe 
Rossland area. the formatiorl is exposed near Patterson .II 
the United States border, on the eastern slopes of Mo’Jnt 
Roberts. Granite and OK m”untains northaw of RosslanJ, 
and on the western slopes of Red Mountain within the 
Rossland mining camp (Figure l-2-2). These localities are 
described in considerable dcetail by Little (1982) and the 
exposures on Mount Robert:;, by Fyles (19X4). 

The Patterson exposure:; comprise dominantly fine- 
gramed siliceous siltstwx. dark grey to black arfillitt or 
pale prey-green silty chert. Numerous fine. irregular hairline 
fractures typically cttt the nwe siliceous units: quartz will- 
ing is less common Thesr units are either massive or rhir~ily 
laminated. Locally. graded and scoured sandstone len!~cs 
occur within the siltwme and pr”Gde rare stratigraphic-top 
indicators. Cnrhtmate units, including grey brecciatetl line 
stone and rusty weathering. well-bedded fossiliferous d”l- 
“mite, are conspicuous nexr the top of the Mount R&rts 
F”JlllZi”“. 

Exposures on the eastern slopes of Mount Roberts ad 
Granite Mountain are similar, comprising: mainly black to 
grey siliceous argillire and siltst”ne. Rare silt scows, gtxded 
hcds and a number of bedding-cleavage intersections ir,di- 
cate that the Mount Robert:; Formation facrs west. Thicker 
bedded. graded siltstone and sandstone beds. referred t” as 
the sandstone memher by Fyles (1984). ar: locally intel-bed- 
ded with thin. impure dolomite and limestone lenses. Ttese 
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Figure l-2-1. General location map showing distribution of the Rossland Group in southeastern British Columbia 
and the Rossland map area. 
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units also face west and occur directly beneath unconforma- 
bly overlying volcanic breccias of the Elise Formation. 

Siltstones on the western slopes of Red Mwntain, which 
host the Red Mountain molybdenum deposits, are tenti,- 
tively assigned t” the Mount Roberts Formation. They were 
included in the Rossland Group by Fyles (IYX4). who noted 
their structural association with rocks of the Rossland 
Group and their similarity with Elise Formation siltstorws. 
They include hornfelsed and skamed siltstones and 
argillites, calcsilicate gneisses suggestive of calcareous pro- 
toliths, and some white quartrite layers. Altered diorites 
within the Red Mountain succession may he sills or dikes; 
greenstones are rccognixd in the Mount Roberts Formation 
farther north (Little, 19X2). 

The assignment of the Red Mountain succession to the 
Mount Roberts Formation is based primarily “n lithologic 
similarity. Calcareous rocks and quartzites are relatively 
common in the Mount Roberts, but are very rare in the 
Rossland Group. Ir is suggested that these rocks and ti small 
section of overlying siltst”ne assigned t” the Elise Forme- 
lion by Fylcs (19X4). hut possibly c”rr&tive with the 
Archibald Formation, are a structural panel thrust wto the 
Rosslnnd sill. This interpretation infers that a small isolated 
exposure of Mount Roberts farther north is a klippe that 
“verlies pyroclastic breccia of the Elise Formation (Figure 
l-2-2). 

ROSSLAND GROUP 
The Rossland Group comprises a succession of domi- 

nantly c”arx t” fine elastic rocks of the Archibald Forma- 
tion. volcanic rocks of the Elisc Formation and “verlying, 
dominantly fine-grained elastic rocks of the Hall Formation. 
These rocks are Early Jurassic in age. bracketed by Sin- 
emurian fossils in the Archibald (Frehold and Tipper, lY70: 
Tipper, 19X41 and Pleinshachian and Toarcian macrofossils 
in the Hall (Frebold and Little, 1962; Tipper. 19X4). Only 
the Elise Formation is well exposed in the Rossland area. 
The Hall F”rmation is missing, due t” nondeposition or t” 
erosion prior to deposition of the unconformably overlying 
Sophie Mountain Formation. A thin veneer “f conglomerate 
that unwnf(um;lbly overlies the Mount Rohcns Fwmation 
at Patterson. and was forrnrrly included in the Elise (Little. 
19X?), is now assigned t” the Archibald Formation. 

ARCHIBALD FORMATION 
The bass1 sedimentary succession of the Rossland Group, 

the Archibald Formation. is described in detail by Andrew 
cr 01. (IYYO). It comprises coarse conglomerates near Fruit- 
vale, proximal turhidites farther east in Archibald Creek just 
west “f Salmo, and more distal turbiditcs and argillite to the 
north. on the east slopes of Erie Creek in the Nelson map 
area. The “nly exposures assigned t” the Archibald Forma- 
tion in the Rossland arca are a thin succession of conglom- 
erates between the Mount Koberts Formati”n and overlyin& 
lepilli tuffs “f the Elise Formation (Figure l-2-2). These 
conglomerates were previously included in the basal part of 
the Elise (Little. 1982); however, their stratigraphic position 
at the base of the Rossland Group, their sedimentary nature 
and their inferred peleorectonic setting allow wrrelati”n 
with the Archibald Formation. 

The Archibald Formation at Patterson comprises a veneer 
of conglomerates, up to several hundred metres thick, that 
lies unconformably on the Mount Roberts Formation. The: 
Mount Roberts paleosurface i$ irregular, resulting in isw 
lated patches of Archibald in dr:pressions in the surface and 
small outcrops “I’ Mount Roberts on paleohighs (Figure 
l-2-3). Most commonly, a limestone unit in Mount Robert; 
lies near the paleosurface. 

The Archibald Formation is typically a heterolithic peb- 
ble conglomerate with subrounded to subangular clasts “f 
grey-green siliceous siltstone, argillaceous siltstone, lime- 
stone, and minor chert. quartzite and plagioclase p”rphyry 
in an argillaceous or granular sandy matrix. Locally, a 
coarse limestone breccia derived from the underlying 
Mount Roberts Formation is ;at the base of the Archibald 
(Plate t-2. I). The argitlaceou:; matrix ia commonly tinged 
purple, suggestive of suhaereal exposure. Bedding, clast- 
sorting or winnowing, grading or “ther features indicative 
“f tluvial envimnments are lacking. These sedimentary con 
glomerates are distinct from tuffaceous conglomerates iri 
the Elise as thev contain virtually no volcanic clasts nor a 
tuffaceous matrix. 

ELISE FORMATION 
The Elise Formation is exposed in an arcuate belt that 

extends south from Nelson towards Salmo and west t., 
Rossland. It hosts most of the gold deposits of the Rossland 
Group, including those in the Rossland camp. It comprises a 
succession of augite-phyric flows, tuffs, some epiclastic 
deposits and minor siltstone and argitlite. In the Netxn 
area. the formation is readily subdivided into a basal unit l,f 
dominantly mafic flows and tlow hreccias “verlain by inter- 
mediate pyroctastic rocks (H6y and Andrew, 19X98, 1~). In 
the Salmo map area and on the west limb of the Hall Creek 
syncline in the Nelson area, lhis distinction is less apparent 
and mafic flows or luffs occur throughout the successi(ln 
(Hiiy and Andrew, IY90: Andrew and Hiiy, 1991). 

The Elise Formation in the Rosslend map area comprises 
essentially a homoclinal succession that dips north to north- 
westerly and extends from Patterson in the south to R”!.s- 
land in the north. Although this succession is offset 7y 
numerous north-trending faults, it does not appear tc, be 
repeated by thrust faulting. It is not a complete wccexi”n 
as it is developed on the Patrerson paleohigh. To the east, in 
the Goodeve and Sheppard Creek areas, the Elise thickens. 
due in part to thickening of some units and introduction 01 
others into the succession, hut mainly to inclusion of it m”re 
complete lower section. 

A composite section of the Elise Formation in the R~css- 
land area is illustrated in Figure l-2-4. Tuffxeous c,,n- 
glomerate (Unit Jel Id) is in gradational ,z”ntact with ox- 
glomerates of the underlying Archibald F”rnwion. .,-he 
Archibald-Elise c”ntact is placed whcr: either votanic 
ctasts are first noticed or the matrix becomes tuffacerrus. 
The tuffaceous conglomemtes are dominated by claw of 
underlying Mount Roberts Formation, including pr”minant 
limestone clasts, in a green tuffaceous matrix. Rare augite 
porphyry and andesite clasls arc also noted. The distribuiion 
of the basal tuffaceous conglomerate approximately follws 
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that of the underlying Archibald and Mount Roberts form- 
tions whereas overlying Elise units thin dramatically as they 
approach the Patlerson paleohigh. 

Pl”fi”‘Inse-porphyry lnpilli tuff (l,Jnit JcXI) locally over- 
lies the ~uf~~ceous conglomerate. It thicken\ rapidly ,just 
eat of Maldc Creek. Farther eat in the Sheppard Creek 
arra. it is underlain by mafic lapilli luff and the hasr of the 
Elise is not exposed. A sequence of argillaceous sillstone 
(Unit JelOa) and mafic flows and tlow hreccias (Unit Je4) 
overlies the tuffaceous conglomerate. The mafic flows com- 
prise mwsivc augire porphyry. flou: breccias and possible 
minor lapilli tuff: it is the only significant mafic tlow SW 

cession in the Rossland area. It appears to pinch out to the 
west, hut can be traced or extrapolated eastward m the Tiger 
Creek fault. A similar succession of mafic flows east rf 
Tigrr Creek may he a faulted repetition of this unit (Figure 
l-2-2). The interbedded siltstones are typically thin bedded, 
rusty weathering distal turbidites. Numercus sedimentzy 
S~TUC~U~~S, including rip-ups. graded beds and load cams 
provide reliable top indicator:;. This sedimentary successicn 
also thins westward, and incl-eases in thickness tu the ait. 
Just WCS~ of the Tiger Creek fault a sequence of mafic lapilli 
ruffs is intcrbedded with the upper par, of the silfstone 
succession (Figure l-2-2). 
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Plate I-?-?a. Well-hcddcd. m;lfic watcdilin t~lfs of Unit 
Jr7x south rrl Tan~arnc Mountain. 

A distinctive waterlain crystal tuff (Unit Je7x) extends 
from the westcm slopes of Tamarac Mountain to the north 
slopes of Baldy Mountain and in the Lake Mountain and 
Goodeve Creek ‘areas. It cowsens upward and is supplanted 
to the east by mafic lapilli tuff (Unit Je71). Unit Je7x is an 
interbedded succession of brown-weathering, massive to 
well-bedded maiic waterlain tuffs, minor tuffaceous sand- 
stone and, at the base, minor argillite and silty argillite 

Plate I-2.2h. Beds of mafic walerlain luff (Llnit Je7n) south 
uf Violin Lake 

(Plates I-2-2a and 2b). The crystal turfs commonly cont;:in 
small, widely scattered augite porphyry lapilli ald 
numer~“s plagioclase and augite crystals. Layers of lap Iii 
ruff become more prominenr near the top of the successi~m. 

Unit Je71 (Figure I-2.2:r comprises dominantly mafic 
lapilli tuff, but includes pyroclastic breccia and waterl;lin 
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crystal tuffs. Clasts in the tuffs are dominantly au& porph- 
yry: however. a variety of other clasts are noted, including 
limestone, plagioclase porphyry and green ‘silt&e’ (Unit 
Jel Id. Figure l-2-3). A prormnent, more felsic lapilli luff, 
(Unit J&i) is recognized within Unit Je71 both east and west 
of the Tiger Creek fault. It contains fragments of both 
plagioclase porphyry and augite porphyry. Some 
plagioclase-rich crystal tuft’s are also included in Unit JeX. 

Interbedded argillaceous siltstone and tuffaceous sand- 
stone (Units JelO) occur near the top of the exposed Elise 
succession. just south of the Rossland monzonire. These 
host a number of vein deposits (Hay and Andrew, 199 I ). 

The Rossland sill. exposed south of the Rossland 
monzonite and on the east slopes of Red Mountain, intrudes 
the upper part of the Elise Formation. It has been described 
in detail by Fyles (1984). It is an augite porphyry into-usion 
that hosts a number of the principal orebodies of the Ross- 
land camp. It is overlain (structurally’!) to the west by the 
Mount Roberts Formation and is cut by the Rossland 
montonite. A similar, hut smaller augite porphyry intrusion 
is exposed just south of Mount Malde (Figure l-2-2; Hijy 
and Andrew, 1991). 

In summary, the Elise Formation in the Rossland area 
comprises dominantly mafic to intermediate lapilli tuffs 
interlayered with prominent secfions of tufl’aceous siltstone 
and argillaceous siltstone. Mafic flows are subordinate and 
tuffaceous conglomerates are essentially restricted to the 
basal part of the succession. The Elise Formation was 
deposited on a structural high that is exposed in the Patter- 
son area and on the eastern slopes of Mount Roberts. Vir- 
tually the enfire basal succession of the Rossland Group. the 
Archibald Formation, and a considerable pert of the lower 
Elise is missing. Despite this, the Elise in the Rossland arw 
represents one of the thickest successions recognized. in 
eXCeSs of so00 metres. 

The Hall Fortnation, the upper sedimentary sequence of 
the Rossland Group, is also missing in the Rossland area. 
Rather. conglomerates of the Late Cretaceous Sophie 
Mountain or Eocene Marron volcanics unconformably 
overly Elise rocks, suggesting the Rossland area remained a 
tectonic high through considerable geologic time. 

SOPHIE MOUNTAIN FORMATION 
The Sophie Mountain Formation (Bruce, 1917: Little, 

1960) is exposed on Mount Sophie and on the ridge a few 
kilometres southeast of Bald) Mountain. A small exposure 
is also recognized on the ridge north of Lake Mountain 
(H6y and Andrew, 1991) and in Hudu Creek 2 kilometres 
from its contluence with Beaver Creek (Andrew of ul., 
1990). The formation comprises poorly sorted, heterolithic 
conglomerate with thin inrerheds of argillite and 
argillxeous siltstone. The conglomerate consists domi& 
nantly of rounded claw of quartzite and other sedimentary 
rocks. Clasts derived from the underlying Eli% Formation 
are rare or absent. 

MARRON FORMATION 
The Middle Eocene Marron Formation (Bostock, 1940: 

Church. 1973; Little, 1982) is exposed on the eastern slopes 
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of OK Mounrain and Mount Roberts just west of Rossland 
and just east of Goodeve Creek. The formation comprises 
dark grey, green and, locally, mauve andeshic flows and 
minor lapilli tuff, tuffaceous sandstone and tuffaceous con- 
glomerate. It is in fault contact with the Elise Formation 
near Rossland (Fyles, 19x4) but unconformably overlies the 
Elise in the southwest part of the map area; it is intruded hy 
Middle Eocene Coryell intrusions. 

INTRUSIVE ROCKS 
Numerous intrusive rocks. ranging from batholithic 

bodies to stocks and dikes. occur throughout the Rossland 
area. They are described in considerable detail by Fyles 
(1984) and Little (IYXZ) and hence will only he briefly 
described here. 

The Rossland monzonite is sn east-trending stock with a 
wide thermal :uueole and, locally, a gradational contact with 
country rocks (Fyles, lY84). It is grey to green. t.inc to 
medium grained and comprise,? dominantly andesine (46% ). 
hornblende (15%); orthoclase microperthite (- 13%), uugite 
(-I?%), hiotite (I 1%) and quartz (2%) (Fyles, 0,‘. c/r.). Its 
age is no1 known: however. it is cut by the Late Jurassic 
Tvail pluton and hence may he pan of a 17X to IX0 Ma suite 
of calcalkaline intrusions in southeastern British Columhiu. 
including the Silver King porphyr-ies in the Nelson area. the 
Mourn Cooper stock (Klepacki, IY85) and the Aylwin Creek 
block (W.J. McMillan. personal communication. 19X9). 

The Trail pluton (Simony. 1979; Little. 1982) is part of 
the Late Jurassic Nelson plutonic suite. It is dominantly u 
medium to coarse-&rained granodiorite. hut locally includes 
quarrz diorite and diorite phases. 

The Sheppard intrusions include a number of large stocks 
and numerous smaller dikes that cut Nelson intrusive rocks 
and the Late Cretaceous Sophie Mountain Formation. These 
rocks are commonly fine to medium grained and leucocra- 
tic. ranging in composition from granite to syenite. North- 
trending Sheppard dike swxms are prominent northwest of 
Waneta on rhe west side of the Columbia River, in the Baldy 
Mountain area. They may record Middle Eocene east-west 
extension. 

The Coryell intrusions are generally coarse grained and 
range in composition from syenite to monzonite and granite. 
Field relationships and numerous K-A, dates (Little. 1982) 
indicate that these rocks are of similar age to rhe Middle 
Eocene Manon volcanics. Numerous small intrusions are 
present throughout the Rossland area: only the largest are 
shown on Figure l-2-2. 

STRUCTURE 
The ‘itructure of the Rossland area has been well 

described by Fyles (19841 and Little (1982). Fyles divided 
the areu into two domains separated by the “Rossland 
break”. an east-trending zone marked by a number of faults 
and intrusions. including the Rossland monzonite. Rain} 
Day pluton and serpentinites. Fyles suggested that the Ross- 
land break is a zone of “structuwl weakness that may have 
orlgmated when the Rossland Group was laid down. :’ 
(Fyles. 1984. page 29). South of the break, structures trend 
northeasterly. \vhereas to the north, they trend northerly. 



Detailed mapping, concentrated largely south of Ross- 
land. has essentially confirmed the structures as outlined by 
Fylcs. However, correlation of both units and structural 
patterns t” those farther cast has allowed il better undcr- 
standing of the stratigraphic position of the Rossland mining 
camp and of the tectonic evolution of the area. Three phases 
of dcfonnation arc recognized: 

I. extensional tectonics during depnsition of lower Ross- 
land Group rocks in Early Jurassic time; 

2. cast-directed thrust faults and assuciatcd minor folding 
hcforc intrusion of Middle to Late Jurassic plutons: 

3. normal faulting in Eocene time. 

The Rossland area is underlain by a tectonic high, 
hounded by growth faults, that is first evident in early 
Rowland time. The basal sedimentary successi”n of the 
Rossland Group. the Archibald Formation. records dcposi- 
tion in a fault-bounded structural basin located just cast of 
the Rossland map area, in the Beaver Creek valley (Andrew 
P, 01.. 1990). The s”urce area. based on facie, analyses, was 
inferred to lie immediately t” the wst. In the Rossland arca, 
the Archibald Formation is missing or represented by a thin 
hasal conglomerate and the entire lower part “f the Elisc 
Formation is generally missing (Figures l-2-2. 4) confirm- 
ing the suggestion of a tectonic high here. Neither the 
orientation nor the exact position of the hounding growth 
Cwlts are known: howcvcr, the rapid facics changes in Elisc 
r”cks just cast of Patterson suggest that the late north- 
trending faults located there may he the loci of some of the 
syndepositional Rossland growth faults. The Iwation of 
other north-trending faults, including the Eocene Champion 
Lake fault, may also he controlled or modified by cithcr 
fault-controlled facics changes in Rossland Group rocks or 
Rossland-age growth faults. Finally, the cast-trending Ross- 
land break also appears t” record a zone of structural weak- 
ness in Rossland time (Fylcs. 1984) suggesting that the 
uplifted tcct”nic high in the Rossland area may have been 
controlled by an “rthogonal pattern of blwk faults. Block- 
f;tultcd regions, u,ith fault-bounded hxins and tectonic 
highs. gcncnllly record cxtcnsionill tectonics. These areas 
tend t” I~calize later structures and intrusions and hence are 
lavourablc sites few structurally c~ntr”ll~tl mineral deposits. 

A period of compressive tectonics. evident throughout 
the R”sslund Group in Middle Jurassic time. is probably 
related to collision of the eastern cdgc of Qucsncllia with 
crat”nic North America. It produced tight folds. a pcnctra- 
tivc clcavagc and intense shearing in eastern cxposurcs, and 
nwrc “pen. upright folds and thrust faults filrthrr west. In 
the Rossland arra. it is marked hy the Wanetn fault and a 
number of east-directed thrust faults and possible associated 
min”r folds. The Waneta fault. initially recognircd by Fylo 
and Hcwlctt (1959) in the Salmo area, separates rocks of 
North America (Unit Cs) fmm those of Qucsncllia. The 
fault ha\ hccn traced westward to the Rossland area (Little, 
1982) where it is covered hy Eocene volcanic rocks of the 
Marmn Formation. It is suggested that exposures of Unit Cs 
farther west are also thrust on younger Elise volcanic rocks 
(Figure I-2-2). Both units are sheared and hrccciatcd in the 
vicinity of the contact. 

Thrust faults west and north of Rosshmzi include the 
Snowdrop fault (Little, 1962; Fylcs, 19X4) and an inferred 
fault that separates Mount Roberts Formation from Elise 
Formation on Red Mountain (Figure l-2-2). Folds are con- 
centrated in only a few arcas; the Rossland area is esscn- 
tially a west t” northwest-dipping homoclinal succession of 
Rossland Group rocks (Fylcs, 1984). 

The Snowdrop fault is a west-dipping structure, marked 
hy intense shearing and brccciation, that places II west- 
facing panel of Mount Roberts Formation and basal Elisc on 
younger Eli% Formation (Sections A-A’, B-B’, Figure 
l-2-2). The thrust fault on Red Mountain is inferred fr”m 
stratigraphic relationships (see section on Mount Robert: 
Formation). It is placed at the c”ntact of Mount Robert: 
with underlying Elisc Formation, Rossland sill and Ross- 
land monzonite. The faulted nature of this c”ntact has ns.x 
been previously recognized despite being cxposcd at surface 
and penetrated by numerous drill holes. It is suggested tha: 
intcnsc alteration, both thermal and mctasomatic, has obl it 
crated evidence of fault mowmcnt along the contilct. 

The age of this compressive: deformation is post-Toarci;m 
(cu. I X7 Ma), the youngest age of Rosslaxl Group rocks, 
and prc-intrusion of late Jurassic plutons (cu. 16.5 Ma). 111 
the Rossland area. the age of east-directed thrusts is 
bracketed by the age “f the Rossland m”nzonitc (Hiiy anti 
Andrew, in preparation) and the Late Jurxsic Rainy Day 
pluton. 

Steeply dipping, generally north-trending normal!,‘?) 
faults occur throughout the Rossland area. A number r’f 
these, including the OK and Jumbo faults (Fylcs, lY841 and 
the Violin Lake fault (Liftlc. 1982) Ihave been rccognixd 
previously. The OK fault is a listric normal fault that s 
overturned to the cast at higher stuctural lwcls (Scctiorls 
A-A’, B-B’. Figure l-2-2). Marron Formation rocks in tt.e 
western block have been down-dropped in excess of hC0 
mctrcs (Fylcs. op. (,;I.). The Jumbo t.ault dips steeply ciist 
and has an inferred normal displacement “f 600 ttr ‘700 
metrcs. This movement is hued on correlation of the Mount 
Rohcrts Formation on the custcm slopes of Mount Roha-ts 
with similar rocks on Red Mountain, and “n the Snowdrop 
fault with the infcrrcd thrusi on Red Mountain. 

The Violin L&s t%ult i:; B vertical s~ructurc wirh an 
unknown amount of displaccmcnt “n it ~:Littlc, 19X2:1. It 
appears t” truncate the Waneta fault and possibly the 
Eocene Marron Formation in the south, hut produces little, 
if any, offset “f the Rossland monzonite; hcncc, it may die 
out to the north. The Tiger Creek fault is inferred from 
truncation and displaccmcnti of units in the Elisc Formation 
(Figure l-2-2). However, it: also dies out northwtrd it: it 
displaces the Rossland monzonitc only minimally. A nuns- 
her of north-trading faults with minor right-lateral cis- 
placement in the Maldc Crick area. southwest “f the 7‘i:~cr 
Creek fault. may follow the loci of R”s:iland-age gro\vth 
faults. They arc associated with pronouncszd facie\ chaqcs 
in the Rosslend Gmup. and appear to die out up-secti.)n. 

These late faults arc younger that the Eoccnc intrusive 
and extrusive events. The Jumbo fault brccciatcs Middle 
Eocene Corycll intrusive rocks: the OK and Violin ILlhe 
faults truncate Middle Eocene lwas of the Marron Forma- 
tion. and a western splay “f the Tiger Cn:ek fault trunc;ttes 
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Sheppard intrusions in the Mount Sophie Formation (Figure 
l-2,-2). These faults are undoubtably related to an Eocene 
extensional event in southern British Columbia (Parrish et 
al., 19X8; Corbett and Simony, 1984). 

In summary, structures in the Rossland area record simi- 
lar tectonic events as elsewhere in the Rossland Group: 
extensional tectonics and growth faults during deposition of 
the lower part of the Rossland Group in Early Jurassic time; 
compressional tectonics that initially occured in eastern 
exposures, as Quesnellia impinged on rocks of North Amer- 
ica. and continued with east-directed thrusts and folds in 
more western exposures in Middle Jurassic time; and Mid- 
dle Eocene extensional tectonics. 

ECONOMIC GEOLOGY 
The Rossland mining camp is the second largest gold- 

producing camp in British Columbia, with recovery of more 
than X4 000 kilograms of gold and 105 000 kilograms of 
silver between IX94 and 1941. These deposits are in three 
main groups referred to as the north belt, the main veins and 
the south belt. Mineralization in the Rossland camp also 
includes molybdenum deposits on the western slopes of Red 
Mountain. These deposits have been described by a number 
of authors, including Drysdale (1915). Gilbert (19481, Little 
(1963), Stevenson (I 935) and Fyles iI 984): the paper by 
Fyles summarizes much of the previous work and describes 
the molybdenum mineralization in considerable detail. The 
following report only summarizes the geology of these 
deposits; it is taken largely from Fyles: more complete 
geology descriptions and interpretations will appear in 
forthcoming papers. 

MOLYBDENUM DEPOSITS 
Molybdenum deposits on Red Mountain (Plate l-2-3) 

produced I748871 kilograms of molybdenum from 
approximately I million tonnes of ore between 1966 and 
1972 (MINFILE). Molyhdenite occurs dominantly in quartz 
veins and veinlets cutting a coarse breccia complex in a 
west-dipping and facing, homfelsed and skamed siltstone 
succession (Fyles, 1984). We correlate this succession with 
the Mount Roberts Formation and suggest that it has been 

Plate l-2-3. View of @pm-pit molybdenum mine on Red 
Mountain, town of Rossland and Lake Mountain in distance. 
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thrust over the underlying Rossland sill prior to intrusion of 
Middle to Late Jurassic plutons. 

Molybdenum occurrences ax spatially associated with 
the lurassic Trail and Rainy Day @tons. In the Nelson map 
area. both skam and porphyry molybdenum mineralization 
occur along the margins of Nelson plutonic rocks (Hey and 
Andrew, 1989a). Local crosscutting pyrrhotite-chalcopyrite 
veins on Red Mountain indicate that the mineralization is 
earlier than the copper-gold mineralization (Fyles, op. <,i/.). 

GOLD-COPPER AND GOLI) VEINS 
The Rossland gold-copper veins are dominxxly pyr- 

rhotite with chalcopyrite in a gangue of altered rock with 
minor lenses of quartz and calcite. In the north helt, a raw 
of discontinuous veins extends eastward from the northern 
ridge of Red Mountain to Monte Cristo Mountain. The 
veins trend east and dip north at 60’ to 70”. The largest, on 
the Cliff and Consolidated St. Elmo claims, is in the Rors- 
land sill; it is I to 2 metres thick and is exposed for almost 
100 mares strike length. Some veins in the north belt cross 
the molybdenum breccia zone on Red Mountain. 

The main veins form a continuous well-defined fmcture 
system that trends 070” from the southern slopes of Red 
Mountain northeastward to the eastern slopes of Columbia 
Kootenay Mountain. More than 98 per cent of the ore 
shipped from the Rossland camp was produced from these 
veins and more than SO per cent from deposits in a central 
core zone between two large north-trending lamprophyre 
dikes. These deposits include the Le Roi, Centre Star, 
Nickel Plate, Josie and War Eagle orebodies. 

The main vein system consists of a series of veins, com- 
monly en echelon, that dip steeply north. They are mostly 
within the Rossland sill or the Rowland monzonite, crosscut 
litbologies and early str”ct”res, hut appear to be cut hy the 
late north-trending faults and assocl,ted dikes. 

The principal veins in the south belt trend I IO” and dip 
steeply north or south. They are within siltstones, lapilli tuff 
and augite porphyry of the Rossland Group several hundred 
metres south of the Rossland monzonite. In addition to the 
typical copper-gold mineralization of the main veins and 
north belt, sane veins in the south belt also contain 
sphalerite. galma. arsenopyrite and boulangerite. 

High-grade gold veins also occur approximately 4 kilo- 
metres southwest of Rossland in the Little Sheep Creek 
valley. They are in “greenstones” of the Rossland Group 
adjacent to a small body of serpentinite. Gangue minerals 
ioclude quartz and ankerite; sulphides are not common. hut 
include pyrite, chalcopyrite and galena. 

SUMMARY 
Both skam-porphyry molybdenum and copper-gold vein 

deposits have been extensively mined in the Rossland area. 
They are in an area that has been tectonically active since 
Early Jurassic time and has been intruded repeatedly by 
plutonic rocks. Molybdenum mineralization, associated 
with intense brecciation and skaming, appears to be related 
to intrusion of Middle to Late Jurassic plutons, including the 
Trail and Rainy Day plutons. These intrusions postdate east- 



directed thrust faults and related folds in the Rossland area. 
East-trending copper-gold veins cut these earlier structures, 
but are earlier than the north-south, Eocene extensional 
faults. The veins are parallel to and within rhe “Rossland 
break”, a zone of fractures, faults and intrusions that marks 
n pronounced change in the structure1 grain. These str”c- 
tures. the anomalous thickness of the upper Elise Formation, 
prominent facies changes in Elise rocks and the higher 
concentration of intrusions suggest the influence of deep 
crustal S~JUC~UJCS, str”~tures that may, have controlled the 
distribution of metallic mineral deports. 
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