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SUMMARY 

The Babiic Mountains Recreation Area in west ten- 
tral British Columbii is a candidate for Class A park 
status. At the request of the Ministry of Environment, 
Lands and Parks, in accordance with the requirements of 
Section 19 of the Mineml Tenure AC?, the Mitry of 
Energy, Mines and Petroleum Rcsowces has conducted 
a mineral resource potential study, the results of which 
are presented herein. 

There is concern that potentially economic resources 
may be included if the area is reclassiied from a recre- 
ation area to a park without provision to test this possibil- 
ity by allowing mineral exploration fust. Tbc present 
recreation area boundary encompasses a metal resource- 
rich region: 

l there are twenty-three mineral prospects of 
which seven arc past-producing mines, 

. prospcds contain identified resources in the 
.P~d, 

l three of the prospects were found during the 
course of tbis study which demonstrates favow 
able mineral potential for the area. 

The early history of mineral exploration io the region 
is essentially coincident with the population i&lox of the 
post fur-trade era. Many of the pioneering explorers, 
prospectors and miners have lent their names to the 
mountain peaks, rivers, creeks and trails within the area. 
Many of the prospects date to the bun of the century. Not 
swprisiigly, the vast majority of the mineral claims pre- 
date the establishment of the recreation area. 

The Babine Mountains Recreation Area is 15 
kilometres northeast of S&hers and covers much of the 
southern part of the Babiic Racge (figure 1). Tbe region 
is underlain by volcanic and sedimentary rocks 65 to 200 
miIIion years old; granitic rocks arc the youngest rocks 
and are generally less than 65 million years old. The rocks 
accumulated in subaerial to submarine environments, 
which arc analogous to a modem volcanic island-arc, 
such as the Aleutian volcanic mountain chain of Alaska. 
The nature and distribution of metallic mineral deposits 
in the recreation area is a reflection of processes that were 
active during and after deposition of the hostrocks: these 
include intrusion of granitic rocks with circulation of 
metal-rich hydrothermal fluids, and development of 
faults and fracture zones along which metal-rich hydra- 
thermal fluids were focussed. 

Three types of metallic mineral deposits occur within 
the Babiie Mountains Recreation Area (Figure 2): por- 
phyry copper-molybdenum deposits associated with gra- 

aitic rocks (such as the Big Onion deposit), silver-rich 
polymetallic veins associated generally with volcanic and 
sedimentary rocks (such as the Cronin deposit) and cop 
per-silverveinscontainedinvolcanicrocks (asat theDrift 
prospect). 

Historical production of metal has been from silver- 
rich polymetallic veins and basalt-hosted copper-silver 
veins: past-producers were mostly small-scale operations 
bccausz of the small size of the deposits. By comparison, 
the porphyry copper-molybdenum deposit at tbe Big 
Onion dwarfs other mineral deposits in the area (Figure 
2). 

The evaluation of the mineral resource potential of 
the recreation area required the integration of all avail- 
able geological, geocbemical and mineral occurrence in- 
formation. Mineral potential estimates rate the 
probability that an area contains mineral deposits of a 
particular type, based on the presence of favourable cri- 
teria. Favorable criteria include: tbe presence of favow 
able geology (as determined by geological mapping); 
anomalous concentrations of characteristic base or pre- 
cious metals in rock or stream-sediment samples; and the 
nahue of known mincraJ occurrences (such as mineral 
showings, prospects, developed prospects with identified 
resources, and past-producers). Areas where favourable 
criteria overlap (for a particular mineral deposit type) 
indicate a greater degree of confidence, or an increased 
likelihood for a mineral deposit to occur: these arcas are 
tbercfore assigned a higher mineral potential. 

Three domains of high to extreme mineral potential 
were outlined during this study (Figure 1). Domain A has 
very high potential for silver-rich polymctallic veins, and 
includes identified metal resources at the Crooin mine, 
four other past-producers and eight prospects (including 
three found during this study). Tbe region is centred 
about a volcanic complex at Mount Crocia, which is 
thought to be an important source of metals for these 
deposits (Fwe 2): consequently, there is potential for 
silver-rich polymetallic veins across the central part of the 
recreation area. Much historical interest in silver-rich 
polymetallic veins has been focused at the metal re- 
sources that remain underground at the Croain mine 
(l’hble 1). At this time, however, there is little exploration 
or development of silver-rich polymetallic veins. 

Domain B has high to very high potential for basalt- 
hosted copper-silver veins, and includes two past-pro- 
ducers and three prospects: the domain generally outlines 
the distribution of the favourable hostrocks to these veins. 
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BOUNDARY OF THE 
BABlNE MOUNTAINS 
RECREATION AREA 

I 

KILOMETRES ,, 

PAST PRODUCER 

DEVELOPED PROSPECT (WITH IDENTIFIED 
RESOURCES IN THE GROUND) n 

Figure 1. High to extreme mineral potential domains within the Babine Mountains Recreation Area: Domain A has very high 
potential for siiver-rich pokymettic veins, Domain B has high to very high potential for basalt-hosted copper-siker veins and 
Domain C has extreme potential (or, identified resources in the ground) for porphyry capper-moiybdenum-goM-sib’= mineralize- 
tion. 
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Fire 2 Composite metatlogenic model for mineral deposits within and adjacent to the Babine Mountains Recreation Area. 

TABLE 1 
COMPAUATIVE VALUE OF ‘I-HE BIG ONION AND CUONIN MINERAL DEPOSIT5 

--------------------- ----------------- -------------------- ---------------------------- 

silrar-Rich 
PolyMtallio Pd.. CRO”IN 47 210 t’ $13 MilliD” (Cm, 

--------------------- ----------------- __-----------_-____- ----_______----------------- 

Aldmgh there is very good potential for additional cop- 
per-silver veins to be found, they are generally small and 
discmtinuous and are not attractive exploration targets 
at this time. 

Domain C has extreme potential (there are idea&tied 
metal re~ourcm in the ground) for porphyry copper-mo- 
lybdenum-gold-silver mineralization. The domain SW 
rounds the Big Onion deposit and areas to the east and 
southeast which include one prospect and several aker- 

ation zones with bigb concentrations of copper, molybde- 
num and gold. The Bii Onion deposit is a low-grade, 
large-tonnage deposit associated with a multiphase igne- 
ous pluton in the A.&is Mountain area (Fwe 2) and 
bas considerable size and potentially signiticant value 
(Table 1). Porphyry deposits have been a major focus of 
exploration and development in British Columbii in re- 
cent years. The proximity of the Big Onion deposit to the 
town of Smitbers is advantageous: if development were to 
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Bdish Columbia 

proceed, exploration and development costs could be the boundary excludes the Big Onion deposit and a buffer 
moderate while. the capital invested would boost the local zone, and recommends the addition of a comparable- 
economy. sized area of pristine alpine meadow and wetland at the 

The present boundary of the Babiie Mountains Rec- headwatersofHaroldPriceCreek at northwestend ofthe 
ration Area cuts through the middle of the Big Onion recreation area. This latter area has a low mineral poten- 
deposit (Figure 1) which would make further develop- tial. 
merit of this deposit unlikely. A proposed modification to 
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INTRODUCTION 

BACKGROUND 

The Babine Mountains Recreation Area covers 
much of the southern part of the Babine Range, 15 
kilometres northeast of the town of S&hers in west-cen- 
tral British Columbii (figure 3). Before the arrival of 
Europeans, the Babiie Range marked the boundary be- 
tween the territories of the Na’doet’en (B&me People) 
to the east and the Wet’suwet’en (People of the 
Watsonquah) to the west (L!Orsa, 1990). The name Bab- 
ine (French for “banging lip”) was applied by voyageurs 
of the North West or Hudson’s Bay Companies to the 
lake, river and neighbaring mountains frequented by 
Indians that wcwe ornaments (genedy wooden labrets) 
in the lower lip (Dawson, 1881). 

The regionhas anexplorationandmininininghistorythat 
began early in the century, and has included base and 
precious metal production from several mines. Numerous 
roads and trails within the recreation area were originaUy 
built to provide access to mineral deposits in alpine re- 
gion.s; in some cases the cost of trail building was subsi- 
dized by the British Columbii government. Many of these 
~ailsarestillusedbybothprospectorsandhikerstoreacb 
the high country. 

The region covered by the recreation area was ini- 
tiaUy within the bounds of the much larger Babiie Moun- 
t&s IntegratedManagement Unit created in September, 
1976 to ensure better land management and to Limit the 
use of all-terrain vehicles in these alpine and subalpine 
areas. An exception to this was the creation of a special 
zone in the Ganokwa basin to allow for snowmobiig 
during winter months (Babiie Master Plan Study ‘I&m, 
1991). 

The Babiie Mountains Recreation Area was estab- 
lished in April, 1984 as a step towards formal park status, 
and comprises approximately 32 400 hectares of territory 
that ranges in elevation from 1065 to 2385 metres above 
sea level (Fwe 3). The bmmdary was drawn to exclude 
most of the peripheral land generally lower than l370 
metres elevation where there are stands of commercial 
timber, thereby avoiding conflict with the forest industry 
(Babiie Master Plan Study Team, 1991). The southern 
most boundary of the recreation area was deliberately 
positioned to include A&is (“Bii Onion”) and “Little 
Onion” mountains south of Ganokwa basin, but in doing 
so unintentionally bisected the Big Onion copper-molyb- 
denum-gold-silver deposit. 

The recreation area is open to l-post claim staking 
and mineral exploration, as provided for in Section 19 of 
the Mineml Tenure Act. The use of motorized vehicles is 
strictly prohibited, except under special permit. Snowmo- 
big, however, is still permitted in the Ganokwa Basin. 

SCOPE OF PRESENT STUDY 

The British Columbia Ministry of Environment, 
Lands and Parks (M.E.L.P.) has proposed to upgrade the 
Babiie Mountains Recreation Area to full Class A pm- 
vincial park status to provide for increased protection of 
its scenic and wildlife rescmrces and to establish oftXaI 
park boundaries. However, current government policy 
states that land will not be excluded from the mineral 
exploration land-base before the mineral resource. poten- 
tial has been evaluated. Thus, in accordance with the 
formal request of the M.E.L.P., the Geological Survey 
Branch (G.S.B.) of the Ministry of Energy, Mines sod 
Petroleum Resources has conducted a miner.4 resource 
assessment of the recreation area. The field-based corn- 
ponent of the project was carried out by a helicopter-sup- 
ported tw~person crew during late July and early August, 
1991. Office-based research, compilation and writing 
continued into the spring of 1992. 

The program ~was designed to augment geological 
mapping and metallogenic studies in the area by 
Machtyre et al. (1987) and MacIntyre and Desjardins 
(19884 b, and unpublished data): their ge&gical map 
and database provided the foundation for the project. 
The north part of the recreation area not included in 
previous mapping pmgrams was examined during this 
study, including a small region northwest of the recreation 
area near the headwaters of Harold Price Creek (Fwe 
3). 

Regiondly extensive belts of pyritic and l&mite- 
stained altered rocks were examined and sampled. Rocks 
with anomahs precious metal concentrations, as identi- 
fied by previous studies (MacIntyre and Desjardins, 
1988b). were re-examined and sampled. Stream-sedi- 
ment and water samples werecollected tosupplement the 
exihg Regional Geochemical Survey database for the 
area. 

PieId studies also included examination of selected 
metallic mineral prospects and deposits and general 
prospecting in areas of favourable geology. During the 
program three previously undocumented p&metal&z 
vein occurrences were found: these are the Silver King 
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BABINE MdUNTAlNS /‘-I/\/ 

KILOMETRES 

RECREATION 

TLAIS MOUNTAl 

Area geologically mapped 
by M&ntyfe et a/. (1%7), 
and Macintyre and Desjardins 
(1988b, and unpublished data) 

Figure 3. Location of the Babine Mountains Recreation Area (parts of 93L/14E, 1SW and 93M/ZW), west-central British 
Columbia. 



Lake, Rhyolite and Little Joe Lake South showings. 
These new showings were mapped in some detail and 
sampled (Gaba el aI., l!%). 

PHYSIOGRAPHYAND ACCESS 
The Babiie Mountains Reaeation Area is within the 

southernmost part of the Skeena Mountains. The Babiie 
Range includes the discontinuous system of mountains 
that occupies the area behveen the confluence of tbe 
Babiie River with the Skeena River and the confluence 
of the h&ice and Buckley rivers. The recreation area 
covers most of the southern part of the Babiie Range, 
sometimes referred to as the Cronin Range. The Telkwa 
Range of the Hazelton Mountains lies to the southwest, 
beyond the valley of the Btiey River; to the east is the 
Nechako Plateau (Holkul, 1964). 

The Babiie Range has been glaciated and eroded, 
and incised by creeks that flow east to Babiie Lake or 
west to the Btiey River, both eventually draining into 
the Skeena River. Perennial snowtields and glaciers are 
present at bigber elevations, supplying meltwater to al- 
pine lakes and streams. Timberline is at about 1500 me- 
tres elevation, below which the slopes are heavily 
timbered with spruce, balsam and poplar. 

The main road into the region is the Yellowhead 
Highway 16, which follows the Buckley Valley from Hous- 
ton through Tekwa, Smithers and north to New Hazelton 
(Fwe 3). The recreation area may be reached from 
Smithers by means of the Babiie Lake road and gravel 
four-wheel-drive roads, which include the Driftwood 
Creek, Onion Mountain and Cronin Creek Higgins Creek 
roads: awes to the interior of the recreation area is 
restricted by gates placed at the boundary. A network of 

hiking trails crosses the southern part of the area and 
includes tbe Silver King basin - Cronin Creek trail and the 
McCabeRyons Creek - Little Joe Creek trail system 
(Blip, 19n). Tbe northwest part of the recreation area, 
adjacent to Reinter Creek, is traversed by the Reiseter 
Lakes trail, whereas the region to the north and east of 
Reiieter Lakes has no established trails. Helicopter corn- 
panics, operating out of Smitbers, which hold a valid 
Resource Use Permit for commercial flights within the 
recreation area provide charter service to more remote 
regions.. 
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GEOLOGY OF THE BABINE MOUNTAINS 
RECREATION AREA 

The region covered by the Babiie Mountains Recre- 
ation Area is part of the Stikine Terranc and is underlain 
by: subaerial to submarine volcanic, volcaniclastic and 
sedimentary rocks of the Early to Middle Jurassic (see 
Appendix B) Hazelton Group; sedimentary rocks of the 
Middle to Late Jurassic Bowser Lake Group and Early 
Cretaceous Skeena Group; and calcalkahne continental 
volcanic-arc rocks of the Late Cretaceous Kasalka 
Group. Late Cretaceous to Early ‘Ibrtiary volcanidastic 
rocks occur locally (Machtyre and Desjardhu 1988a). 
Dikes and stocks of intermediate to fclsic igneous rocks 
are Late Cretaceous to Tertiary in age (Figure 4 in 
pocket). 

BOWSER LAKE GROUP 
The Bower Lake Group is a series of marine to 

nonmarine sedimmtary rocks which conformably overlie 
the Smithers Formation. Rocks of the Bowser Lake 
Group within the study area are represented by the Ash- 
mm Formation of predominantly Callovian age, the low- 
ermost part of the Bowser Lake Group (MacIntyrc and 
Desjardins, 19884 b; Figure 4). The Ashman Formation 
consists of dark grcy siltstone and black argillite, with 
lesser feldspathic and quartnxe sandstone: these rocks 
are generally phyllitic and tightly folded, and in the ab- 
scnce of fossils arc correlated on the basis of stratigraphic 
position and lithology. 

STRATIFIED ROCKS SKEENA GROUP 

HAZEWN GROUP 

The Hazelton Group is an assemblage of continental 
to volcanic island-arc derivation and is divided into four 
gcdogical formations: the Siiemurian or older Telkwa 
Formation, the Late Sinemurian to Pliensbachian 
Nilkitkwa Formation, the Toarcian to Bajccian Eagle 
Peak formation @formal) and the Middle Toarciaa to 
Early Call&an Smitbers Formation (MacIntyre and 
Desjardins, 19%. b; Figure 4). 

The Tclkwa Formation consists of subaerial and sub- 
marine pyroclastic rocks and volcanic flows, with minor 
intercalated sedimentary rocks, and is the thickest and 
most extensive formation of the Hazelton Group. The 
Tclkwa Formation witbin the study area comprises dacitic 
to basaltic flows and pyroclastic roclrs, including massive 
to amygdaloidal basalt. These rocks are. conformably to 
disconformably overlain by shale, &stone, conglomerate 
and minor limestone of the Niitkwa Formation. Diitinc- 
tive brick-red to manxn ash, crystal and lapilli tuff and 
related epidastic rocks (with subordinate amygdaloidal 
basalt) of the Eagle Peak formation overlie the T&w 
Formation and part of the Niitkwa Formation (to which 
the Eagle Peak formation was previously assigned). The 
Smitbers Formation includes fossiliferous fcldspathic 
sandstone and siltstone representative of a marine traos- 
grcssive sequence that onlaps older volcanic rocks: this is 
seen in the Hiins Creek area where rocks of the 
Smithers Formation rest discoafonnably on amygdaloidal 
basalt flows of the Eagle Peak formation. 

The Skeena Group is a cmfmmable sequence of 
Early Cretacecw marine and nonmarine sedimentary 
and volcanic rocks divided into the Kitsuns Creek, Rocky 
Ridge and Red Rose formations (ionnal) (Macfntyre 
and Desjardins, 19&, b, Fwe 4). These. rocks generally 
do not contain age-diagnostic fossils and are assigned to 
these formations on the basis of Iithology and strati- 
graphic position. They occur as fault-bounded blocks or 
as isolated exposures that unconformably overlie Hazel- 
ton Group (and possibly Bower Lake Group) rocks 
throughout the study area. The Kitsuns Creek formation 
consists of quartz-pebble and chcrt-pebble congkuner- 
ate, sandstone and shale; these rocks are Neocomian in 
age if correlation with the type locality is valid. They are 
overlain by green, red and grey andesitic to basaltic au- 
gite-phyic flows and related pyroclastic rocks of the 
Rocky Ridge formation. Shale, siltstone, micaceous 
wacke and conglomerate of the Red Rose formation 
probably sit conformably on volcanic rocks of the Rocky 
Ridge formation. 

KASALRA GROUP 
Rocks of the Kasalka Group are exposed in the core 

of the study area and uncoafonnably or structurally over- 
lie the Skeena Group and older rodts, the Kasalka Group 
is divided into a lower and upper division (Macfntyre and 
Desjardins, 19&3a, b; Figure 4). The lower division 
(uKK1) includes heterolithic volcanic conglomerate and 
breccia, volcanic wacke and tuff, feldspar and augite-phy- 
ric amygdaloidal and vesicular flows, air-fall lapilli and 
crystal tuff and associated epidastic rocks. The upper 
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division (uKK2) is mainly massive flows of bomblende- 
feldspar-phyric andesite with related breccias and sub- 
volcanic intrusions: the contact with volcaoi&stic rocks 
of the lower division is not well exposed but is assumed to 
be conformable. Rocks of the lower division are probably 
representative of explosive subaerial volcanism and al- 
dera subsidence, with the upper division a subsequent 
period of lava eruption and volcanic cone development. 

IACE CRElACEOUS TO EARW TERTIARY ROCKS 
‘IWO fault-bounded panels of bedded tuffaccous and 

argdlaceous rocks northwest of Mount Cronin rest di- 
rectly on coarse-grained feldspar porphyry (MacIntyre 
and Desjardins, 198&a, b, Figure 4): the contact is an 
erosional surface and the rocks appear to have been 
deposited directly onto the porphyry body. These rocks 
are thought to be Late Cretacews or Early Tertiary in 
age. 

PLUTONIC ROCKS 
Igneous intrusioos within the study area include 

rhyolite, diorite and granitic rocks (MacIntyre and 
Desjardins, 1988a. b; Fme 4). They are considered to 
be part of a Middle Eocene suite known as the Nanika 
intrusions (Carter, 1981). 

Rhyolite and diorite dies and plugs cut rocks that 
fringe the region underlain by Late Cretaceoos volcanic 
rocks of the Kasalka Group, centred on Mount Cronin. 
Rhyolite spatially associated with polymetallic veins 
along the east side of tbe study area (such as those at the 
Cronin mine and Lorraine and Rhyolite prospects) is 
quite commonly deformed within enclosing Jurassic 
rocks, suggesting an older age than rhyolite in the Kasalka 
Group. Rhyolite north of Lagopus Mountain and east of 
Mount Cronin cuts foliated Early and Upper Cretaceous 
rocks and therefore post-dates mid-Cretaceous folding 
and shearing. 

Multiphase intrusions are exposed southeast of As- 
dais Mountain and include quartz feldspar porphyry, 
quartz diorite porphyry and diorite. 

STRUCTURAL GEOLOGY 
The structural setting of the Babiie Range is similar 

to that of the basin-and-range physiogmpbic province of 
the southwest United States. Tbe region is dominated by 
a series of northwest-trending tilted horsts and grabens: 
blocks are stepped downwards towards the northwest, 
where progressively younger stratigraphic levels are pre- 
served (MacIntyre and Desjardim, 198&, b; Figure 4). 
Structures within the fault blocks are characterized by 
asymmetric to overturned, southeast-plunging open folds 
that are truncated mainly by northeast-trending high- 
angle faults. 

The earliest phase of deformation was probably re- 
lated to regional compression during Late Cretaceous 
time, accompanied by folding and uplift. Regional exten- 
sionis thought to have developed during Late Cretaceoos 
to Early Tertiary time, coincident with extensive volca- 
nism and stratovolcano development. Compression dw 
ing Tertiary time caused reverse movement along 
pre-existing high-angle normal faults, and resulted in 
upward thrusting and folding of fault blocks. The latest 
event seems to be the development of major east to 
northeast-trending faults, also probably of Tertiary age, 
that truncate sod offset the dominant northwest-trending 
structural fabric of the range (MacIntyre and Desjardim, 
19SSa). 

The stmciural cmfiguration of the region northwest 
of Mount Cronin seems to reflect volcanism that was 
active during the Late Cretaceoos. The arcuate pattern 
of inward-dipping faults coincident with a network of 
radiating high-angle normal faults (Fwe 4) may have 
been the result of volcanic eruption, followed by magma 
chamber evacuation and collapse (i.e.. the formation of a 
collapse calden). Dies of diorite and rhyolite that fringe 
the Late Cretaceoos volcanic centre may have been in- 
truded along peripheral ring fractures (MacIntye and 
Desjardins, 1988). 
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APPRAISAL OF KNOWN MINERAL 
RESOURCES 

EXPLORATION AND MINING: 
PAST AND PRESENT 

Exploration for base and precious metals in the Bab- 
ble Range has heen ongoing since the turn of the century 
(Appendix C). Early efforts were f-ed mainly on 
hi-grade silver-rich veins. The construction of tbe 
Grand ‘Ihmk Pacific Railway up the BdkIey valley (1910. 
1914) provided the essential link to economically tram- 
port the metal ores to market. Horse trails or rough roads 
were built to the most promisii prospects, and high- 
grade metal ores were packed out to the. railway at TeIkwa 
and shipped mainly to the smelter at Trail. 

By 1950 many of the high-grade deposits had been 
worked on a smaIl scale and had produced modest quan- 
tities of direct-shipping base and precious metal ores 
(Table 2). At about this time, a concentrator was built at 
the Cronin mine: lead and zinc concentrates (also con- 
taining considerable gold, silver, copper and cadmium) 
were shipped to %+I, and continued almost every year 
until it closed in 1974 (‘Iltble 2). Miieralize.d material 
remains underground at the Cronin mine and estimates 
have been made regarding the quantity present and its 
metal content (Table 3). 

The early 1960s saw a resurgence of elrploration in- 
terest focused primarily on porphyry copper-molybde- 
num properties, particularly the Big Onion prospect. 
Considerable work has been done on this property, and 
important copper, molybdenum and precious metal re- 
sources have been identified (Table 3). 

Mineral exploration interest remains high. Much of 
the recreation area is covered by mineral claims in good 
standing (as of September 25.1991) over all of the known 
mineral prospects and deposits (Figure 5): most of these 
claims predate the establishment of the recreation area. 
Mineral claim types include: Crown grants, reverted 
Crown grants, 2-post and 4.post (modified grid system) 
daimsrecordedbefore theMineral TenureAct of 1988~s 
enacted, and l-post claims subsequent to the Act. Tbe 
recreation area is presently open to l-post claim staking; 
mineral exploration requires a permit, with conditions 
joidy set by the Ministries of Energy, Mines and Petro- 
leum Resources, and Environment, Lands and Parks. 

MINERAL DEPOSIT TYPES 
There are three distinct types of mineral deposits 

within the Babiie Mountains Recreation Area: porphyry 
copper-molybdenum deposits associated with quartz- 
feldspar porphyry and quartz-diorite porphyry in&u- 
sions, silver-rich polymetallic veins and basalt-hosted 
copper-silver veins (Table 4). Certain rocks within the 
study area have the potential to host polymetallic massive 
sulpbide mineralization, as at tbe Ascot prospect (MINP- 
ILE 093L GZ4) 6 Lilometres southeast of the recreation 
area. There is no knovm occurrence of polymetaIIic mas- 
sive sulpbide within the study area, but it is nevertheless 
considered an important deposit type for evaluation of 
mineral resounx. potential (Table 4). 

The majority of mineral oc‘=lurCLI~ within the ret- 
reation area are silver-rich polymetalIic veins (Table 5), 
seven of which are past producers and form a belt across 
tbecentralpartoftbeshtdyarea(Pigure6).Bas&hosted 
copper-silver veins cluster mainly in the southwest, 
whereas porphyry copper-molybdenum prospects are al- 
most exclusively in the south The northern part of the 
recreation area is almost completely devoid of mineral 
occurrences (Figure 6). 

Detailed geological descriptions (including produc- 
tion and exploration histories) of ail mineral prospects 
within the Babiie Mountains Reaeation Area are in- 
cluded in the Ministry of Energy, Mines and Petroleum 
Resources computerized mineral inventory database 
(MINFILE) for the Smithers map sheet (NTS 093L). 
These data are available in hard-copy print-outs or in 
digital format (standard ASCII format fdes) on 5 inch 
floppy diskettes, from Crown Publications Incorporated, 
VI,%&, B.C. 

PORPHYRY COPPER-MOLYBDENUM DEPOSITS 

Although porphyry copper-molybdenum deposits 
havenotbeenhistoricallyimportantwithinthestudyareq 
they are the most promising mineral deposit type pres- 
ently beii evaluated. 
THE BIG ONION DEPOSlT 

The Bii Onion prospect, a low-grade large-tonnage 
c&alkaline porphyry copper-molybdenum deposit, 
straddles the southern boumlary of the recreation area on 
the south side of A.&is Mountain, 18 kiIometres east of 
Smithers (Fwe 6). The property is reached by the Bab- 
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ine Lake road and a network of four-wheel-drive roads 
(establishedduringthe1960sdiamonddrillingprograms) 
that zig-zag up the creekvalley to the mountain. The main 
zones of copper and molybdenum minemlization are 
within the creek valley between 1065 and 1675 me&s 
elevation, with the bulk of the deposit below treeline 
(approximately 1460 metres elevation). 

EXPLORATION HLWX!Y 

The history of exploration at the Bii onion property 
spans almost 75 years, and includes tbe efforts of many 
individuals and exploration firms. The f&wing histori- 
cal account is extraded from B.C. Minisrer of Mines An- 
nual Reports (various years), Hanson (1925), Sutherland 
Brown (1967). IZOrsa (1990) and McCrossan (1991). 

The original copper showings at the Bii Onion were 
found by local prospector Axe1 Elmsted and his partners 
Tommy Haig and Ben Benson in 1917 and were staked as 
the Ciibria group the following year: they named the 
nearby iron-stained mountain the Big Onion (now called 
Asthis Mountain) in allusion to them “peeling the onion”, 
or striking it rich. By 1924, a small camp bad been built 
and two short adits were driven into the mountain side: a 
lower adit Xl metres long at 1150 me&s elevation, and 
an upper adit L5 metres long at 1170 metma elevation. 
Miieralization exposed by the adits consisted of dissem- 
inated pyrite, chalcopyrite and malachite, with small gash 
veinlets containing quartz, pyrite, cbalcopyrite and 
specukuite. Analyses of samples returned small quanti- 
ties of copper and traces of gold. Further exploratory 

showing _____________-_----- 

shoving ______--------------- 

work was done on the property by A. Elmsted and B. 
Mueller up to 1932. 

The property remained do-t until 1964 when 
Jack Helmspeck Sr. rest&d the property and optioned 
it to Noranda Explorations Company Limited. During 
1964 and 1965, Noranda carried out mapping and gw 
chemical sampling programs, electromagnetic surveys, 
bulldozer stripping and 76 metres of diamond driUing in 
two holes before dropping the option. 

In 1%5, the Texas Gulf Sulphur Company optioned 
the property and during 1966 and 1967 completed de- 
tailed ge&gicd, geochemical, and induced polarization 
and resistivity surveys, more than 900 me&s of bulldozer 
stripping, and 1217 me&s of diamond drilling in seven 
holes. During this period, claims to tbe east of the Big 
onion (to be later lrnown as tbe Mert property) were 
staked by no-Buttle Exploration Limited and soil gee- 
chemical surveys were conducted as part of the explora- 
tion for copper and molybdenum mineralization. The 
mid-1960s was also a time when many other major explo- 
ration companies were busy exploring for porphm cop- 
per in the area: results of these efforts include the 
discovery of the Bell Copper deposit, as well as other 
important prospects in the Babiie Lake area 

In 1970 and 1971, Blue Rock Mining Corporation 
Limited/Cyprus AI&I Mii Corporation obtained an 
option on the Bii Onion property and completed 7358 
metres of diamond drilling in twenty-two holes. 

From 1974 to 1977, Canadian Superior Exploration 
Limited conducted geological and geophysical surveys on 
the Big Onion claims and drilled 5003 metres in 67 per- 
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Fiire 6. Diraibution of mineral ouurrences in the Babine Mountains Recreation Area according to mineral deposit type 
(see ‘Igble 4): open symbols designate &wings or pmpectq closed symbols designate developed prospects with identitied ~?~~urces 
or past produc&rs. 
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cussion holes and 3058 mares in 21 diamond driII holes. 
In 1982, the prop&y reverted back to Jack H&speck 
Jr. 

Midoro Corporation optioned the Big Onion prop 
erty from Jack Hebnspcck Jr. in 1990 and Varitech Re- 
sources Limited squired an interest in the property early 
in 1991. The 1991 diamond drilling program by &rite& 
consisted of eight holes totalI@ 16% metres, and out- 
lined tbe extent of the supergene (or secondary enrich- 
ment) zone as well as the depth of hypogene (or primary) 
mineralization (McCrossm, 1991). 

GEOLOGY AND M-TION 
Early descriptions of the geology of the Big Onion 

property include those by Sutherland Brown (1967) and 
Schrocter (197X). MiieraIization is associated with an 
irregular northeast-trending stock of quartz-feldspar 
porphyry (with a core of quartz-diorite porphm) that 
intrudes amygdaloidal basalt of the Early Jurassic T&w 
Formation and sedimentary rocks of the Early Jurassic 

Niitkwa Formation (I3gure 4). A post-mineralization 
~eofquartzmonzonitcporphmcutstheplutonicrodrs 
southwest of the main concentration of metals: biotite 
extracted from this dike gave a potassiiun-argon isotopic 
age of 48.721.9 miuion years, or an Eocene age (Carter, 
1981). The host intrusions of the Bii Onion deposit ap 
pear to have been emplaced along a northeast-trending 
fault, subsequently transected and offset by northwcst- 
trending stntchues (Fwe 4): the quartz monzonite por- 
phyry dike appears to occupy late north-trending 
stntNctuTe. 

Hypogene mineralization consists of disseminated 
and frachue-controlkxl chalcopyrite and molybdenite, 
associated mostly with altered quartz-feldspar porphyry 
but also with the margins of the altered quartz-diorite 
porphyry and adjacent altered basalt. Supcrgene miner- 
alization, most important in the north part of tbe deposit, 
consists of chalcocite and cowl&e, with subordinate 
bornite and rare native copper (Stock, 1977~3; 
McCmssan, 1991). 

Fire 7. The southern part of the Babine Mountains Recreation Area; distribution of metal resources and alteration at the 
Big Onion deposit, geophysical anomalies adjacent to the deposit, and anomalous metal concentrations awxiated with alteration 
zones nearby [compiled from Depaoli (1977). Stock (1977b) and McCrossan (1991)]. 
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Hostrocks to the metal concentrations, as well as 
adjacent country rocks, are hydrotbenmaIIy altered: min- 
eralization is coincident with a phylhc alteration zone 
characterized by s&cite and local qwtzstockwork. Pro- 
pylitic-altered rocks, defmed by epidote-calcite-chlorite 
alteration mineral assemblages fringe the phyUic zone 
(Fwe 7; Stock, 1977a). Pyrite is ubiquitous within and 
adjacent to the deposit and IocaIIy reaches concentra- 
ths of 10 per cent. A natural process, oxidation of the 
pyrite by near-surface groundwater, produces sulphuric 
acid which tends to acidify streams that drain the vaIIey 
and leach metals from rocks above the groundwater table. 
Metals deposited from these solutions have enriched the 
mineralization just below the groundwater table and have 
formed the supergene enrichment zones. 

IDENTIFIED METAL RJLSOURCF.S AND 
F~ENTLUE~F%ORATIONTARGETS 

In 1977, Canadian Superior calculated a potential 
r.esource .&mate utilizing 16 707 metres of combiied 
per&on and diamond driIl data from the Big Onion 
deposit (Stcck, 1977~1; Table 3). Recent work by Varitech 
has outlined the extent of supergene mineralization and 
its average gold and silver contents (McCrossan, 1991; 
Table 3). At present metal prices, the gross dollar value. 
of metal in-the-ground at the Bii Onion deposit is esti- 
mated at more than $1.1 biion (Appendix A). 

Indicated metal resouxes at the Bii Onion deposit 
are elongate zones that trend northcast coincident with 
the local structural &ing (P&ire 7). The apparent dis- 
location of the two main zones is probably due to Iate 
faulting the area adjacent to the offset contains inferred 
resources and requires further evaluation to cmdirm the 
presence of economic metal cnnceatrations (Fme 7). A 
northeast extension to the indicated resouTces has not 
been explored: &Ii& altered rocks 15 kiIometres farther 
to the northeast with up to &?OO ppm copper and 80 ppm 
molybdenum suggests excellent potential for additional 
metals along strike of the deposit. 

The southwestern extension of the deposit appears 
to have been truncated or offset by a fault. Because. of the 
lack of exposed rock and the extensive overburden, gee- 
physical techniques, such as induced p&ri.?ation (IX) 
surveys, have been conducted in the search for a possible 
extension to the Big Onion deposit, or additional similar 
mineralization (Fwe 7). The LI? anomalies south of the 
Big Onion deposit are interpreted to indicate the pres- 
ence of sulpbide mineral concentrations at depth 
(Dep.&, 1977). These anomalies are considered to be 
viable exploration targets, but have not yet been tested by 
diamond drilling. 

Porphyry copper-molybdenum mineralization also 
occurs at the Mert showing, three kilometres northeast of 
the Bii Onion property (Pigwe 7). AmygdaIoidal basalt 
of the Telkw Formation is intruded by a sma& elongate 

stockofquartzdiolite whichconttiminorcbaI~pyrite, 
p+te and molybdenite in hairline frachues and quartz 
veinlets (Guardia, 1970). Anomalous concentrations of 
copper and molybdenum were fust identified by soil and 
rodcgeocbemicalsurveysconductedontheclaimsin 1%7 
and 196~3 by lto-Buttle Exploration Limited: rock chip 
samples contain up to I340 ppm copper, 38 ppm molybde- 
num and 100 ppb gold (Diiom, 1969). A f&w/-up mag 
netometer survey by Tro-ButtIe in 1970 suggested that the 
quartz diorite is much mcvre extensive. beneath the over- 
burden than previously thought. However, the quartz 
diorite. has not been tested by diamond driU&. The 
similarity in geological setting and character of the Big 
Onion and Mert prospects are apparent: any correlation 
between the two properties, however, is hindered by the 
lack of outcrop in the intervening area. 

The large diorite body south of the Mert property 
and southeast of the Big Onion property (Figure 4) has a 
central core of phylIic altered rocks surrounded by pro- 
pylitic altered rocks (Figure 7; Stock, 1977b). Rock gw- 
chemical surve.ys by Canadian Superior Exploration 
Limited revealed the presence of up to 400 ppm copper 
and 80 ppm molybdenum at several locations within the 
altered zones, but no foUow-up work was done. 

The potential for additional porphyry copper-molyb- 
denum mineralization within the southern part of the 
Babiie Mountains Recreation Area (behveen the Bii 
Onion and Mert properties and the large diorite stock) is 
high (Piie 7): additional geological and geophysical 
exploration is required to test this poorly-exposed area 
for concealed metal resawes. 

SILVER-RICHPOLYMEIAL.LJCVEINS 
Most of the metal production in the study area has 

come from silver-rich polymetaIlic veins (lhbles 2, 5). 
with the Cronin beiig the only deposit large enough to 
warrant its own milling facilities. silver-rich polymetalIic 
veins are mineralogically complex and consist usually of 
hvo or more base metal sulphide and sulphosah minerals 
in a quartz (+ carbonate) gangue (Table 4). Metals sought 
were primarily silver (contained as a component in some 
of the metallic minerals), with sig&cant go14 lea& zinc, 
copper and cadmium. 

The.%. veins are cmmonly discordant to hostrocks, 
irregular in attitude and continuity, and pinch and swell 
along their length. These cbara&xistics make economic 
assessment diilicult without underground explorati~rt. In 
the early days of mining, adits and drifts were driven along 
the veins, and small orebodies were encountered where 
the veins swelled to greater thicknesses. 
THE CRONIN MINE 

The Cronin mine is on the east fIank of Mount Cro- 
nin, approximately 23 kilometres northeast of Smithers 
(Piies 4 and 6). The property is reached by the Babiie 
Lake road and a narrow rough road up the valley of 
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Cronin Creek. The Cronin mine was the most significant 
producer of metals in the study area (Table 2). The exten- 
sive polymetaIIic vein system was developed over 60 years 
by workings that extend more than 170 metres vertically 
and about 220 metres laterally. development on three 
levels totals about 1160 metres of drifts and crosscuts and 
365 metres of raises (Livgard, 1973). 

EX~LORUION AND D-PMENT HISTORY 

The Cronin deposit was the frst important discovery 
in the southern Babiie Range and drew much attention 
to the region. Its history of exploration and development 
is drawn from several sources incIuding B.C. Minister of 
Mines Annual Reports (various years), Chin (1987) and 
Izorsa (1990). 

Tbe Dibble showing (later to become known as the 
Babiie Bonanza, or Cronin property) was discovered in 
1905 by prospectors from Hazelton. In 1909, the claims 
were acquired by James Cronin and associates, and be- 
tween 1910 and 1911 extensive underground exploration 
was carried out. Trails soon Linked the property with 
Telkwa, Moticetown and the Hudson’s Bay Company 
ranch on Drifhvood Creek. Underground exploration 
resumed in 1914 and continued each summer until 192.5, 
with small amounts of band-cobbed ore shipped to 
TeIkwa in winter by way of a newly-built sleigh road. The 
untimely death of James Cronin in 1925 postponed plans 
of constmcting a miII at the mine site, and it was not until 
1928 that the property was obtained from Cronin’s estate 
by Babiie Bonanza Metals Limited and work continued. 
By late 1931, conditions brought about by the depression 
halted further work. 

Cronin-Babiie Mines Limited was formed io 1948 
and surface and underground diamond driIIiigwas done. 
By 1951, a new road was constmtied between the pmp- 
erty and the Babiie Lake road, and a small shipment of 
ore was made. The folIowing year a 36 tonne-per-day miII 
was installed at tbe mine: 3185 tonnes of ore were pm- 
cessed and concentrate (containing silver, gold, lead, 
zinc, copper and cadmium) was shipped to the Trail 
smelter, but low metal prices forced the operations to 
close by the year’s end. Work resumed in 1956 and 1957, 
and metal concentrates continued to be sent to Trail. 

In 1958, tbe Cmnin mine was leased from Cmti- 
Babiie mines by Paul Kindrat: he eventually purchased 
the mine in 1970. Kindrat Miies Limited was truly a 
family operation, consisting of Paul as miner, and his wife 
Alice and kids in charge of tbe mill. The Kindrats made 
a living at the mine (and raised a family at the same time) 
making yearly shipments of metal concentrate to Trail 
until 1972 when the mine was sold to Hallmark Resources 
Limited. 

Behveen 1973 and 1974, Hallmark Resources Lim- 
ited refurbished tbe mill and camp, constructed a tailings 
disposal area, carried out underground and surface ex- 

pIoration (exposing the new Upper showing, or WardeII 
zone), mined and m&d ore, and shipped metal concen- 
trate. In 1975, the property was optioned to Coca Miier- 
aIs Limited who conducted a diamond drilling program 
to assess the relationship of the Upper showing to tbe 
Cronin deposit and assess its open-pit potential. Addi- 
tional diamond drilling was done in 1983 by Go&I Mii- 
ing and Miig Incorporated. Most recently in 1987, 
Southern Gold Resources Limited acquired an option on 
the property and carried out geological mapping and 
sampling over the whole property. The property has since 
been dormant. 

GEO(IX;Y AND MINEXUIZATION 

The Cronin deposit consists of an array of polymetal- 
Iic veins within a whipbase rhyolite rhyolite-porphyry 
plug or dome that has irregular borders into surrounding 
argiIIite, sandstone, conglomerate and &cite schist of 
the Middle to Late Jurassic A&man Formation (Fwe 
4; S&meter, 1977b). Several styles of mineralization 
comprise the deposit and include quartz-sulphide veins, 
massive sulpbide veins, breccia zones, fracture fags 
and disseminations. Metallic minerals are mostly spbaI- 
erite and gaIena, with pyxite, chalcopyrite, boubmgerite, 
freibergite, tetrahedrite and arsenopyrite (Livgard, 
1973). The major veins strike northeast and dip appmxi- 
mately M degrees to the northwest: some are up to 0.6 
metres thick and continuous for as much as 75 metres 
along strike. Most of the veins are io a mne. &xely 
adjacent to the northwest margin of the rhyolite complex 
and many of the more productive veins are at tbe rhyo- 
I&e-shale contact (@in, 1987). 

Siiar minenIization has been exposed on surface 
on the Homestake claim to the southwest of the Cronin 
workings: this showing, known as the Upper showing (or 
WardeII vein), is regarded as part of tbe Cronin vein 
system. The Upper showing vein is 3 metros thick along a 
strike length of 95 metres (Livgard, 1973). In 1975, a 
surface diamond-drilling program designed to test the 
open-pit potential of tbe Upper showing (and presumably 
extensions of veins from the Cronin workings) succeeded 
in identifying a smaII high-grade deposit, but no large 
tonnage was outlined (Quin, 1987). 

Several tonnage and grade estimates have been made 
of metal resources that remain underground within the 
Croti mine and near surface at the Upper showing: 
these are tabulated by Quin (1987) but contain no indica- 
tion as to how the caIcuIations were done. The most 
reliable estimate at this time comes from data collected 
by MINFTLE and the Smithers District Office (Melville 
et al., 1992) as shown in Table 3. Tbe resource estimate is 
based, to a large extent, on the amount of “mineable 
leavin@ (McKinstry, 1948) that remain underground 
from previous operations. Assuming the resource esti- 
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mate is accurate, the gross d&w value of metals in tbe 
ground at the Cronie deposit and Upper showing is esti- 
mated at mane than Sl3 miIIion (Appendix A). 

BASALT-H• COPPER-SILVER VEINS 

Less productive although IhxicalIy important min- 
eraI deposits are the basalt-hosted copper-silver veins 
(Table 4).Tbese deposits, though gene.ralIy smaII, are very 
rich in silver and cnpper (Table. 2). Miierahtion con- 
sists of irregular sheeted quartz veins, stringer nxes and 
breccias, witbin amygdaloidal basalt and flow-top breccia 
of tbe Lower Jurassic TeIkwa Formation. Tbe veins cnn- 
tain an abundance of copper and silver-bearing sulpbide 
and sulpbosah minerals as bigb grade pods and fracture 
f&g.% 

Basalt-hosted copper-silver veins are almost exclu- 
sively cmtiied to rocks of the Tekwa Formation and may 
be informally referred to as stratabound deposits: they 
are likely products of late-stage volcanic-bydrotbermaI 
activity. Small copper-silver vein showings of this type are 
relatively abundant throughout rocks of tbe TeIkxa For- 

mationintbeTellouaandBabincrangcs(D.G.MacIntye, 
personal communioltion, 1991). 

POIXM~C MASSIW SULPHIDE DEPOSITS 

As previously stated, there are no known p&metal- 
lic massive sulpbide occurrences within the Babie 
Mountain Recreation Area, but is an important deposit 
type to consider for rescwce evahation. Southeast of tbe 
study area at the Ascot prospect (MINFILIZ 093L 024). 
polymetalk massive sulphides are hosted by Iimy silt- 
stone. and felsic tuff of the Lower Jurassic Niitloua 
Formation (Machtyre er a/., 1987). Tbe sulpbide concen- 
trations, wbicb contain abundant base metals but only a 
trace of precious metals, occur as massive lenses to dis- 
sc3llinatiom within the sedimentary rocks cI0s.e to the 
underlying Early Jumssic TeIkw Formation basah. The 
stratabound nature of tbe deposit and its proximity to 
volcanic rocks are characteristic of volcanogenic massive 
sulpbide deposits. Comparable rock sequences, present 
within the study area (Figure 4). might also host simiI.v 
metal concentrations. 
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POTENTIAL FOR UNDISCOVERED 
MINERAL RESOURCES 

GENERAL STATEMENT LITHOGEOCHEMICAL SAMPLING 
Tbe field-based component of this study gathered 

iuformation to help assess the potential for undiscovered 
mineral resources within the recreation area: the data 
cdlected augment that from previous studies (Ma&me 
ef al., 1987; MacInty~e and Desjardim, 198&a, b). AI- 
though the region has been prospected and explored 
during the past 90 years, there is stiII the possibii that 
some mineral we&b has escaped detedion. Tbe goal 
here is to identify arcas with significant mineral potential 
to ensure that the region is adequately tested before it is 
considered for recIassiication as park land with no min- 
eral exploration allowed 

A total of 239 rock samples was collected from the 
study area during previous (MacIntyre and Desjardins 
19884 b and unpublished data) and present investiga- 
tions (Fiie 8). These samples were analyzed for gold, 
silver, copper, leak zinc, molybdenum, cadmium, arsenic 
and antimony (Appendix D). The database is augmented 
by IithogeochemicaI data from assessment work done by 
Canadian Superior Exploration Limited in tbe area of the 
Bii onion property (Stock, 197%). 

The methods used in the field to identify areas of 
potential exploration interest include: geoIogicaI map- 
ping; Iithogeocbemial (rock-chip) sampling of almost aII 
rock types represented in the study area, incIuding zones 
of altered rodrs; stream-sediment sampI& and pros- 
pectiug of regions deemed favourable for mineral depos- 
its based on information gathered from previously 
published literature, observations in the field, and per- 
sonal communication with perscms engaged or previously 
engaged in geological fieldwork in the area. PretiousIy 
publisheddatafromgeophysicalsurveyscompletedinthe 
study area were also examined. 

GEOLOGICAL MAPPING 

More than half the samples collected during this 
tidy were from regionaUy extensive pyritic and Iimonite- 
stained attered rocks that form spectaadar red-brown 
gosam across the central part of the study area (Fiie 
9). These zones are essentially bleached sericitic schists 
and phyUites derived from volcanic and sedimentary 
rocks of the Late Cretaceous Kasaika Group. The rocks 
contain abundant disseminated pyrite, much ofwbicb has 
altered to Iimonite: oxidation of the pyrite to produce 
sulphuric acid has probably leached much of the original 
metal content from the rock. Tbe rocks aLso exhibit brec- 
cia textures and are IocaUy veined by quartz and epidote. 
The alteration mms, which are a few hundred metros 
thidr, are semimntinuous for several kiIometres along a 
west-northwest strike. They are coincident with shear 
zones of probable Late Cretaceous age that are truncated 
by northeast-trending Tertiary faults (Fpe 4). 

The purpose of geological mapping is not only to 
document the nature, distribution and stratigraphic order 
of rocks, as weU as their structural contigwation, but alsO 
to evaluate their relationship to the various mineral re- 
sources they contain. In this way, areas of favorable 
geology for any particular mineral deposit type arc out- 
Iined with reasonable confidence. 

This project was forhmate to have access to recent 
data and maps, produced by a I:20 Ooo-scale geological 
mapping program that covered most of the study area 
(MacIntyre and Desjardins, 19&3a, b and unpublished 
data). Geological mapping during the present study was 
limited to the northern part of the recreation area which 
was outside the area covered by the previous mapping 
progr=. 

Most of the samples taken from the p@ic and limo- 
nite-stained altered rocks contain only background levels 
of base and precious metals. However, a previously un- 
documentedpolymetallicvein(theSilverKingLalrepros- 
ped: Fwe 6, ThbIe 5) was found during the course of 
sampling (Gaba et ol., 1992). In addition, hveIve samples 
contain anomaIous metal concentrations (considered to 
be anomaIous by visual inspection of the complete 
lithogmchemical database) indicative of silver-rich poly- 
metallic veins (Appendix D). Further examination of 
smaller alteration u)nes of this type to the east resulted 
in the discovery of other poIymetaUic veins at the Little 
Joe Lake South prospect (Fiie 6, ‘IhbIe 5; Gaba et d., 
1992). Thus, the sampling program cmdiied the pres- 
ence of at least scattered base and precious metal con- 
centrations within the altered rocks. The altered rocks 
have not been tested at depth by diamond drilling and 
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Figure 8. Lithogeochemical sample sites in the Babine Mountains Recreation Area 



FiireR Distribution ofaltered rockwithin the BabiieMountainsReaeationArea [in part from Stock(l977b) andMacIntyre 
and Desjardins (19&7b)]. 
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Fire 10. Stream-sediment sample sites in the Babine Mountains Recreation Area 
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may contain more significant metal concentrations be- imately 1 site per 6 square kilometres (Figure 10; Appen- 
neath the leached rocks exposed at surface. dixE). 

In tbe north-central part of the study area, scattered 
exposures of Kasalka Group volcanic rocks are locally 
very silicic and may defmc a fault zone along which 
alteration has taken place (MacIntyre and Desjardius, 
1988). However, no metals of interest are assodated with 
these rocks. 

Follow-up examination of a site initially sampled in 
1987 (MacIntyre and Desjardias, 1988b) resulted in the 
location of previously undocumented polymetallic veins 
at the Rhyolite showing (Figure 6, Table 5; Gaba et aL, 
1992). The veins are similar in character to other poly- 
metak veins in the area, but are unique because they 
contain up to I3 grams per tonne gold (partly as native 
metal - the only locality so far known within the study 
area!). 

Geological mapping by Stock (1977b) on and adja- 
cent to the Big Onion property documents the style and 
distribution of alteration associatedwith the deposit (Fig- 
ures 7 and 9). Lithogcochemical sampling (also by Stock) 
shows that the distribution of copper and molybdenum is 
generally coincident with phyllic alteration associated 
with the Big Onion deposit; metals are also associated 
with phyllic-altered diorite to the southeast. However, an 
inherent problem with surface sampling of these types of 
deposits is the extensive metal leaching that occurs in 
rocks at or near the surface (as previously discussed), and 
resources beneath the surface might not be detected. 

The composition of stream sediments is generally 
representative of the rocks they were derived from within 
a drainage basin However, more than one rock type is 
typically drained by any particular stream. Prior to statis- 
tical analysis of data, each sample is designated as drain- 
ing a single geological formation (the most dominant 
within the drainage basin). The data can then be statisti- 
cally manipulated to provide the mean, median, mode, 
range, standard deviation and various percentile values 
for each element according to geological formation (Ap- 
pendix E). This is necessary because the background 
concentrations of metals are different for different rock 
types (anomaIous-looking dues may not necessarily be, 
and vise versa). In this way, anomalous concentrations of 
metals (values 90th percentiIe = anomalous; values 951h 
percmtiIe = very anomalous) are identified, and in most 
cases the character of the anomalous metal assemblage 
can be. attributed to a particular mineral deposit type 
(Table 4) that the drainage basin potentially has within its 
boundaries. 

Some samples from drainage basins where mining- 
related disturbances are present contain exceedingly 
large concentrations of metals. These analyses were 
noted and excluded from criteria used for mineral 
resource potential evaluation. 

Samples were also collected regionally from rock 
outcrop not visibly altered: ten samples returned anoma- 
lous metal concentrations indicative of silver-rich poly- 
metallic veins, four samples returned anomalous 
concentrations of metals characteristic of copper-silver 
veins and three samples returned anomalous eoneentra- 
tions suggestive of polymetallic massive sulphidc miaer- 
alization (Appendix D). 

Rventy-two stream-sediment samples contain aaom- 
alous or very anomalous concentrations of metals: these 
include single and multi-element assemblages (Figure 
10). The watersheds above the sample sites, therefore, are 
favourable areas to explore for mineral deposits (of the 
type indicated by the character of the metal assemblage) 
and represent areas of high mineral potential. 

GEOPHYSICAL SURVEYS 

Overall, lithogeochcmical sampling is an effective 
tool in delineating areas of anomalous metal eoneentra- 
tions: several localities contain previously undocumented 
mineralization and represent the high degree of mineral 
resowcc potential that still exists in parts of the recreation 
area. 

STREAM-SEDIMENT 
GEOCHEMICAL SURVEY 

Stream-sediment and water samples were collected 
from 39 sites throughout the Babiie Mountains Rccre- 
ation Area and analyzed according to standards set by tbe 
Regional Geochemical Survey program of the Ministry of 
Energy, Mines and Petroleum Resources (e.g., Matysek 
et al., 1990). This data complements previously collected 
data in the area to bring the sample site density to approx- 

In some areas, geophysical surveys provide addi- 
tional information about the physical properties of rocks, 
phenomena beneath the surface, or dominant structural 
trends wbicb may be important in evaluating the geologi- 
cal favourabiity of an area for mineral deposits. Interpre- 
tation of geophysical anomalies requires knowledge of 
the geological character of the region. By using various 
geophysical techniques, geological formations that are 
favorable hosts to particular mineral deposit types can 
be traced beneath surface cover and exploration targets 
outlined (as done by induced polarization geophysical 
surveys southeast of the Big Onion, see Figure 7). 

Regional airborne magnetic surveys (part of a prov- 
ince-wide pmgram by the provincial and federal govem- 
mcnts) have been carried out in the study area (Figure 
11). The anomalies expressed by tbc magnetic contours 
arc dependent on the variable magnetic intensities of the 
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Fire 11. Airborne magnetic survey of the Babine Mountains Recreation Area (flight altitude is 300 metres above ground 
level). Compiled from Geological Survey of Canada Aeromagwtic Maps 52436,5244G, 53186 and 5319G. 
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underlying rock, and may be due to conditions near the 
surface, or at unknown depths. 

The anomaly immediately northwest of the recre- 
ation area is a steep magnetic high (F~gwe 11): this 
anomaly coincides with a ridge of augite porphyritic ba- 
salt (a rock type with a high magnetic susceptibii~, Fq- 
we 4). The magnetic depression along the eastern margin 
of the magnetic bigb is attributed to a precipitous escarp 
merit, or the abrupt absence of the augite porphyritic 
basalt. 

There is another broad anomaly just south of the 
study area which coincides with a large diorite stock 
(Figure 4). A similar anomaly along the eastern boundary 
of the study area is not as readily explained by the nature 
of the exposed bedrock: it may indicate a similar igneous 
stock at depth. 

Overall, the airborne magnetic survey does not offer 
any information with regard to areas which might be 
favourable for mineral resources. 

MINERAL. RESOURCE POTENTIAL 

MINERAL Pommu C~A~SWICATTON 
Systematic integration of geologica& geochemical 

and mineral occurrence data is the basis upon which 
mineral resource potential is determined (McLaren, 
1990). Mineral potential is a rating of the likelihood that 
an area contains mineral deposits, based on the presence 
of favourable criteria which are indicative of the mineral 
deposit types of concern (see Table 4). Favourable criteria 
are defined as: the geological setting (as determined by 
mapping); anomalous concentrations of base or precious 
metals in bedrock or stream sediments (as identified by 
lithogeochemical or stream-sediment sampling); and 
known mineral occurrences (such as show&s, prospects, 
developed prospects with identified resources and past- 
producers). 

A numerical system of mineral potential class&x- 
tion was devised by McLaren (1990): favourable criteria 
of more than one type (applicable to a specific mineral 
deposit type) combine to defme regions of higher mineral 

potential (Figure l2). Mineral potential maps were pre- 
pared for each deposit type and then comb&d into a 
composite mineral I~SOUTC~ potential map for the study 
area. 

MINEJLU RESOURCE P~E~AL: 
BY DEPOSIT TYPE 

Mineral resource potential has been determined for 
each of the mineral deposit types witbin and adjacent to 
the study area: porphm copper-molybdenum deposits, 
silver-rich polymetallic veins, basalt-hosted copper-silver 
veins, and polymetallic massive sulpbide deposits. Sum- 
maries of the criteria used to assess each of the deposit 
types are outlined in lkbles 6 to 9, and are accompanied 
bymaps(FwesUto16) showingtheratingsofpotential 
for each mineral deposit type 

Areas of favourable geology (i.e., favourable 
hostrocks) are designated as 2~ or 2~+ : plus signs are 
used to indicate more favourable data. Areas of favow- 
able rock alteration, a subclass of favourable geology, is 
designated as &A or ~GA+. Areas of favwrable ge”cv$y 
and alteration that overlap are designated as 3~ or 3~ . 
The area of influence is the outline of the distribution of 
favowable hostrocks or alteration zones. 

Areas of favourable geochemistry include sites from 
which stream-sediment samples and lithogeochemical 
(or rock) samples were taken that contain anomalolJs 
concentrations of characteristic base or precious metals. 
Anomalous stream sediment analyses which are greater 
than the !mh percentile for the specific data group (ac- 
cording to the metal assemblage and dominant rock for- 
mation within the drainage basin) are designated 2.1, or 
2~+, depending on the number and identity of anomalous 
metals and their individual concentrations; those analyses 
greater than the 95th percentile are designated 3~ or 
3A+. The area Of influence fOr ~OIII&uS Stream Sedi- 
ment analyses is the drainage basin above the site where 
the sample was collected. 

Anomalous lithogeochemical analyses (according to 
the characteristic metal assemblage) are designated 2~, 
x4+, 3A, Or 3A+, depending cm how anomalous the 
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PcmPHYRY cu-MO (a) 

Figure 13. Porphyry copper-molybdenum deposit potential: a) ratings as defmed by individual criteria fields, and b) the fmal 
assigned ratings incorporating criteria field overlap (see Table 6 for explanation of symbols). 
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1 SILVER-RICH POLYMEMLLIC VEINS (a) 

Figure 14. S&w-rich polymetaUic vein potential: a) ratings as defmed by individual criteria fields, and b) the foal assigned 
ratings incorporating criteria field overlap (see Table 7 for explanation of symbols). 
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BASALT-HOSIED CUAG “ENS (a) 
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Fire 15. Basalt-hosted copper-silver vein potential: a) ratings as defmed by individual criteria fields, and b) the foal assigned 
rating?. incorporating criteria field overlap (see Table 8 for explanation of symbols). 
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POLYME?rALLIC h%isrvE SULPHIDES (a) 

J 

Figure 16. Poiymetallic massive sulphide deposit potential: a) ratings as defmed by individual criteria tields, and b) the foal 
assigned ratings incorporating criteria field overlap (see Table 9 for BIplanation of symbols). 
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PINAL COMPOS”,? MINERAL POTENIlAL MAP 

Figure 17. Composite mineral resource potential of the Babine Mountains Recreation Area (see Figure 12 for an outline of 
the classitication of mineral resource potential). 
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analyses are (determined by visual inspection of the 
regional data set). An anomalous sample is assigned a 
radius of innuence of zxtcl metres. 

Known mineralization is categorized according to its 
status: mineral showings, prospects, developed prospects 
with identitied resources and past-producers. Mineral 
showin 

8” 
and prospects are designated as 2~, 2~+, 3~ 

or 3M , and are assigned a radius of influence of 500 
metres. Past-producers are designated as high as 5, with 
an area of influence of 500 to 1000 metres radius. 
Developed prospects with identified resources have the 
greatest degree of significance and are designated as 6, 
with an area of influence of 500 to 1000 metres radius: tbis 
category includes past-producers that have identified 
mineral resottxes (such as the Cronin mine). 

Areas of mineral potential, as defmed by the distribu- 
tion of favourable criteria, are shown for each mineral 
deposit type in Figures 13a to 16a. Areas where 
favourable criteria overlap indicate a greater degree of 
confidence, or an increased likelihood for a mineral 
deposit of a particular type to occur. A higher degree of 
mineral potential is therefore assigned to the region of 
overlap (Figure 12). This is shown for each of the mineral 
deposit types in Figures 13b to 16b. Areas in which 
favourable criteria overlap are designated 3,3+, 4 or 4+, 
depending on the degree of confidence of the overlapping 
data (Figure 12). Mineral potential designations of 5 and 
6 indicate areas where all three favourable criteria are 
present, and are generally assigned to areas with sig- 
nificant mineral occurrences, past-producers or 
developed prospects with identified resources: the letter 
is most significant because of its high potential for mine 
development. Areas in which no favourable criteria have 
been identified are designated as 1. 

MINERAL RESOURCE Poem OF THE 
BABINE MOUNTAINS RECREATION AREA 

Data presented in the mineral potential maps for 
each mineral deposit type (Figures l3b to 16b) are super- 
imposed into one final composite mineral resource 
potential map for the study area (Figure 17). 

An area of extreme mineral potential (Class 6) SW 
rounds the identified copper and molybdenum resources 
at the Big Onion deposit in the south pert of the reaea- 
tion area (Fiie 17). The region east and southeast of 
the Big Onion deposit also has indications of high mineral 
potential (Class 3 to 4) as defmed by the presence of 
favourable geology (hostrocks and alteration), favourable 
geochemistry and a copper-molybdenum showing. Com- 
bined, these areas outline a domain of very high mineral 
resource potential for porphyry copper-molybdenum 
that covers the southern tip of the recreation area 
(Figures l3b and 17). 

The Croti mine and its identified resource of silver- 
rich polymetallic vein mineralization defme an area of 
extreme mineral potential (Class 6) in the east-central 
part of the recreation area (Figure 17). This area is closely 
adjacent to a central belt of very high mineral potential 
(Class 5) for silver-rich polymetallic veins, based on the 
presence of very favourable geology (favourable 
hostrocks plus alteration), favourable geochemistry, and 
numercnts vein showings (including three new veins found 
during this study) and past-producers. The regions imme- 
diately to the south and west also have smaller areas of 
high mineral potential (Class 3 and 4) defmed by overlap- 
ping favourable geochemical data and geology. Together, 
these areas define a broad domain of high to very high 
mineral resource potential for silver-rich polymetallic 
veins within the central pert of the recreation area 
(Ftgures 14b and 17). 

The west-central belt of very high mineral potential 
(Class 5) is based mainly on favourable geology and con- 
tained copper-silver vein showings and past-producers 
(Figure 17). Favourable geology and geochemistry south 
of this belt outline small areas of high mineral potential 
(Class 3 and 4). These areas together form a domain of 
high to very high mineral resource potential for basalt- 
hosted copper-silver veins within the south-central and 
southwestern part of the recreation area (Figures l5b and 
1-O. 
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CONCLUDING REMARKS 

90 YEARS OF EXPLORATION: ARE 
THERE STHL UNDISCOVERED 
MINERAL RESOURCES? 

A mineral rcsoorce potential study such as this at- 
tempts to aimma+ the geological database as it is 
presently known. Examination and analysis of exposed 
bedrock does not always yield information on possible 
resmuces at depth: a thorough investigation of resource 
potential would ideally include geophysical surveys and 
diamond drilling to test for mineral resources below the 
surface.. 

Surface. prospecting and sampliog during the course. 
of tbis study revealed three geologically sigoiticant prc- 
tiously undocumented polymetallic vein showings (Gaba 
et al., 1992). During the present economic climate, show- 
iogs such as these (and others in the study area) might not 
be pursued by the mining industry, but with changes in 
economic circumstances or exploration strategies in the 
fuhwe, may be considered as viable exploration targets. 
The signilicance of these new-found showings to this 
study is twofold: new mineral showings can still be found 
after 90 years of prospecting activity io the arca, and new 
showiogs (along with previously known showings and 
favourable geology and geochemistry) help to delineate 
domains with high mineral potential that require further 
exploration. 

Regionally extensive belts of pyritic and limo&e- 
stained altered rocks, mainly within the central part of tbc 
study area, contain scattered anomalous concentrations 
of base or precious metals (as determined by 
litbogcocbemical sampling). A plausible reason that met- 
als arc not more widespread witbin the altered rocks is 
that the pre-existing metals have been leached from the 
rocks by near-surface groundwater acidified by the natu- 
ral oxidation of pyite. Adequate evaluation would re- 
quire more exploration and testing, possibly followed by 
drilling. 

THE BIG ONION DEPOSIT: PART OF 
BRITISH COLUMBIA’S MINERAL 
RESOURCE INVENTORY 

An identified resource of copper and molybdenum 
(with accessory gold and silver) continues to be evaluated 
at the Big Onion property. Further exploration serves not 
only to better constrain the grade and distriiution of the 
resource, but may lead to additional discoveries in favour- 
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able peripheral environments. Tbe proximity of the Big 
Onion deposit to the town of Smithers is advantageous in 
keeping down the cost of exploration and development. 
At the same time, if development were to proceed, 
Smithers would undoubtedly gain economic benefits 
from the project. Under these circumstances the Big 
Onion deposit should not be alienated from future explc- 
ration and possible development. 

THE BOUNDARY QUESTION AND 
MULTI-USE IAND MANAGEMENT 

The present boundary of the Babiie Mountains Rcc- 
reation Area gcncraUy follows the l370 me& elevation 
contour. This boundary was chosen to exclude stands of 
merchantable timber (at lower elevations), thus avoiding 
possible land-use disputes with tbe forest industry (Bab- 
ine Master Plan Study Team, 1991). In addition, cxcep- 
tions to recreation area rules were made for snowmobile 
use in the Ganowkwa basin, a rapidly expanding reae- 
ation that attracts many people from out-of-town and 
boosts the local economy during the winter months. In 
contrast, the recreation area boundary cuts through the 
middle of the Big Onion copper-molybdenum-gold-silver 
deposit, the most promising mineral property presently 
beiig explored in the area. 

The Smithers Exploration Group, an affiliation of 
prospcdors, gcolOgists, geophysicists and service groups 
and individuals associated with the mineral exploration 
industry in northwestern British Columbia, subsequently 
submitted their cooceros to the Babiie Mountains Rec- 
reation Area - Park Candidate Master Plan Study Team. 
Their recommendations included a proposed area 
boundary that excludes the Big Onion deposit and a 
sufticiently large area around the property to protect 
mining interests and future exploration access to an iden- 
tified metal resource (Smithers Exploration Group, 
1991). Further, to achieve balance, they proposed that the 
northern boundary be extended so as to include a corn- 
parable sized area of land with low mineral potential. 

The region northwest of tbc recreation area at the 
headwaters of Harold Price Creek was examined during 
tbe field-based part of this study to investigate the fcasi- 
biity of the Smithers Exploration Group submission. Tbe 
area is underlain by rocks that are not likely hosts of 
metallic mineral deposits: this is exemplified by the lack 
of mineral showings and rock alteration in the area. The 
region is ideally suited as an addition to the recreation 
area in exchange for the exclusion of tbc Bii Onion 
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deposit and environs. This area, to the northwest, has low that the Smitbers Exploration Group’s proposal should 
mineral resource potential and therefore it is concluded he given serious consideration. 
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APPENDIXC 

1866 The Collins Overland Telegraph line (Western Union Telegraph Company) was constructed along the 
Watsonquab River, shortly thereafter renamed the Bulkley River atier Colonel Buckley (Engineer-in- 
Chief of the operation). 

1878 HJ. Cambie, Canadian Pa&c Railway, briefly reviewed the Bulkley Valley and its agricultural 
possibilities in connection with explorations of proposed railway routes. 

1879 G.M. Dawson, Geological Survey of Canada, made an exploratory trip across the Bahine Range up the 
Suskwa River and over the height of land to Babiie Lake. 

1898 The Collins Overlaod Telegraph trail along the Bulkley Valley was used as a route to the Klondiie gold 
tields by a rush of prospectors; copper-gold veins and coal seams were reported from the region. 

1903 

1905 

Assessment work was done on the EIdomdo claim (Harvey Mountain area) 

W.F. Robertson, Provincial Mineralogist, explored the region and visited mineral claims on Harvey 
Mountain, the Dibble (or Babine-Bonanza) veins were discovered by prospectors from Hazelton; claims 
were staked in Ganokwa basin. 

1906 

1908 

W.W. Leach, Geological Survey of Canada, began scientific geological examinations (1906-1910). 

Prospecting and exploratory work was done on at least 25 mineral properties within the Babiie Range, 
with the hopes that the construction of a line of the Grand Trunk Padfic Railway would be built 
throughout the length of the Btiey Valley. 

1909 The railway now assured, miners flocked in and considerable work was done on more than 20 mineral 
prospects; surface and underground work (driftiig) was done on the Pa& Train (or Drift) property (by P. 
Harvey); the Dibble (orhzbine-Bonanza) group was acquired by the Babiie-Bonanza Mining Company 
(J. Cronin and Associates) and work began. 

1910 Construction on the railway began (1910-1914); extensive underground work began on the Babine- 
Bonanza - considerable interest in this silver property drew attention to the region. 

1911 Considerable work was done on existing mineral properties, particularly the Babine-Bonarua - trails 
from Telkwa, Monicetown, and Hudson’s Bay Company ranch (on Driftwood Creek) to the Babble- 
Bonanta area were in use; about 42 new claims were recorded. 

1912 

1913 

Fourty-eight new claims were recorded. 

The town of Smithers was founded; silver-lead veins on the Debennue group were explored by drifting 
(by Ritzins and Morton); 71 new clams were recorded. 

1914 Underground development continued on the Debenhrre (by Ritzins and Morton) and the Babine- 
Bonanza properties; 46 new claims were recorded. 

1916 Seventy-hvo new claims were recorded. 

Chronological History of Exploration and Mining 

in the Babine Mountains Recreation Area 

(1866-1991) 
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1917 

1918 

1919 

1920 

1921 

1922 

1923 

1924 

192s 

1926 

1927 

1928 

A sleigh road linking the Babine-Bonanza to the railway at Telkwa was completed (with a grant from 
the Mines Development Fond) and 72 tonnes of hand-cobbed silver-lead ore were brought out: to date 
762 metres of shafts and tunnels had been put in - all work was by hand as no machinery was on the site; 
6 tonnes of silver-lead ore was produced from the Victoria (or Lomzbw) group; 6 tonnes of high-grade 
silver ore was shipped from the SilverKing property. 

The Cimbria (or Big Onion) group was staked (by A. Elmsted and associates); underground 
development continued at the Kctaia group (by PJ. Higgins); 23 tonnes of handabbed silver-copper 
ore was brought out (1915-1918) from the Harvey (or Drift) group (by C.G. Harvey and W.J. 
La&worthy); surface and underground exploration (driiig) was done at the Social (orJud) group (by 
A.P. McCabe and P. McPhee). 

Construction of the McCabe trail to the Social group and the Harvey Mountain trail to the Harvey 
group was completed (both built with grants from the Mines Development Fund); underground 
development continued at the Harvey (by C.G. Harvey and WJ. La&withy) and SilverKing groups, and 
work continued at the Babine-Bonanza property. 

Extensions were added to the McCabe trail (with grants from the Miies Development Fund) and 
induded the Silver King basin trail to the Silver King group, and a trail to the Kctotia (or Lorraine) group 
(now part of the Little Joe trail); underground development continued at the Babine-Bonanza property 
(by Babiie-Bonanza Mining and Miig Company). 

Underground development continued at the Babine-Eonmaa, Drifiwood (by J.T. Driscnll), Harvey and 
Silver King (by P.J. Higgins) groups. 

Underground development commenced at the Hylmd Basin (by M. Cain and T. King) and Little Joe 
(or Silver Pick) (by M. Cain and T. King) groups; underground development continued at the Silver King 
(by W. Foley and E. Lee), Victoria (by PJ. H&us) and So&t groups. 

Underground development continued at the Babine-Bonan.m, Hylwtd Basin (by J.F. Duthie) and Little 
Joe (by M. Cain and T. King) groups. 

G. Hanson, Geological Survey of Canada, carried out the fast systematic geological mapping of the 
southern Babiie Range, induding mineral prospect examination; underground work continued at the 
Silver King (by PJ. Higgins), l4ctotia (by PJ. Higgins), Rainbow (orD?ifiwmd), Hyland Basin (by J.F. 
Duthie) and Little Joe (by M. Cane and T. King) groups; underground work (drifting) was carried out at 
the Cimbria (or Big Onion) property (by A. Elmsted and associates). 

Underground development continued at the Silver&g (by PJ. Higgins and associates), Hyimd Basin 
(by C+Ae and MiUigan), Harvey (by C.G. Harvey) and Little Joe (by M. Cain and T. King) poops; J. 
Cronm, manager of the Eabine-Bonmm property died of injuries received in 1923 when HIS horse fell on 
him. 

Construction of the Little Joe Creek trail (built with a grant from the Mines Development Fund) now 
linked the Little Joe group with the Babine-Bonanza sleigh road; underground development continued at 
the Silver Kng, Hyland Basin, Victoria, Silver Sad&, Little Joe and Harvey (by C.G. Harvey) groups. 

Six tonnes of hand-sorted silver ore were shipped from the Silvermg properv, 9 tonnes of silver ore 
was taken out of the Little Joe propew, 4.5 tonnes of silver-copper ore was shipped from the Harvey 
property; underground development (driiig) continued at the Cbnbtia (or Eig Onion) group (by A. 
Elmsted). 

The Babine-Bonmza group was acquired by Babiie-Bonanaza Metals Limited and underground 
operations continued, continued underground development (driig) at the Kctotia group (by Lorraine 
Copper-Silver Mines Limited). 



1929 A new trail from the Little Jot Creek trail to the vicloria group was built; underground work continued 
at tbe ~ctoria (by Lorraine Copper-Silver Mines Limited), Rainbow, Harvey (by Consolidated Mining 
and Smelting Company of Canada Limited), andLittle Joe properties; underground development 
continued at the Babine-Bonanza property and 27 tonnes of hand-sorted silver-lead ore were shipped (by 
Babiie-Bonanza Metals Limited); trenching was done on the Silver Saddle property (by A.T. Harrer and 
B.F. Messner). 

1930 Underground development continued at the Rainbow, Silver King (by Omineca Silver King Mining 
Company Limited), Kcforia @y Lorraine Copper-Silver Mines Limited) and Babine-Bonanza groups. 

1931 Underground work continued at the Babine-Bonarua, Silver King (by Omineca Silver King Mining 
Company Limited), V7ctcwiu (by Lorraine Copper-Silver Mines Limited) and Lisle Joe (by T. King) 
groups. 

1932 

193s 

1936 

Work continued at the Rainbow and Cimbria (by A. Elmsted and B. Mueller) groups. 

Sii tonnes of band-sorted silver ore were packed out of the Hykmd Basin property. 

Niie tonnes of hand-sorted silver ore were packed out of the Silver Pick (or LiMle Joe) property (by J.J. 
Herman). 

1937 Niie tonnes of hand-sorted silver ore were packed out of the Sk&am (or Silver King) group (by J. 
Baker); 9 tonnes of hand-sorted silver-copper-gold ore were packed out from the Rainbow group (by 
F.H. Johnson). 

1938 

1939 

1940 

Five tonnes of hand-sorted silver ore were shipped from the Lisle Joe property (by A. Elmsted). 

Camp construction commenced at the Silver Xsng property (by La Marr Gold Mines Limited). 

Surface and underground work was done at the SilverKing group (by La Marr Gold Mines Limited); 4 
tonnes of band-sorted silver ore were shipped from the Hyhnd Basin group (by H.W. Agnew and 
Associates). 

1948 Underground and surface diamond drilling was done at the Babine-Bonanza (by Cronin Babine Mines 
Limited), and a ll2-kilogram sample sent for metallurgical tests. 

1950 Construction began on a new road between the Babine-Bonanza group and the recently completed 
Chapman Lake road (now known as tbe Babiie Lake road), with plans for installing a mill on the 
property. 

1951 The new road was completed, many of the new mine buildings were constructed and 55 tonnes of 
previously stockpiled ore was shipped from the Babine-Bonanza property; surface work continued at the 
Lorraine (by Yellowknife Gold Mines Limited) and HyhdBasin (by Yellowknife Gold Mines Limited) 
properties. 

1952 Parts of the Cronin (orBdine-Bonanzcr) property were rehabilitated, a road from the mine to the mill 
site was built and several buildings completed, including a 36 tonne-per-day mill (by Cronin Babine 
Mines Limited); 3185 tonnes of ore were milled (concentrates containing silver, gold, lead, zinc, copper 
and cadmium were shipped to the Trail smelter), but operations ceased by the yeqr end due to low base 
metal prices. 

1956 Work resumed at the Cmnin mine (by New Crordn Babiie Mines Limited), including underground 
development, and 3811 tonnes of ore were milled. 

1957 Underground work at the Cmnin mine continued, and 5370 tonnes of ore were milled. 

1958 A road was built up Higgins Creek joining the Lorraine property to the Cronin mine road; some. 
underground work was done at the Lorraine; the Gonin mine was leased from New Cronin Babiie 
Mines Limited by P. Kindrat, who with his family operated the mine each summer until 1972 when it was 
sold to Hallmark Resources Limited: 112 tonnes of unmilled ore and 8 tonnes of lead concentrate wre 
shipped from the Cmnin mine. 
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1959 

1960 

1961 

1962 

1963 

1964 

1965 

1966 

1961 

1968 

1969 

1970 

1971 

1972 

Seventy-four tonnes of lead concentrate and 60 tonnes of tic concentrate were shipped from the 
Cronin mine (operated by the Kindrat family). 

Seventy-hvo tonnes of lead concentrate and 60 tonnes of zinc concentrate were shipped from the 
cronin mine. 

Seventy-three tonnes of lead concentrate and 84 tonnes of zinc concentrate were shipped from the 
Cmnin mine. 

Three hundred and sixty-three tonnes of ore was mined at the Cronin mine, but no concentrates 
shipped. 

Underground development and exploration (diamond drilling) continued at the Cronin mine, and 25 
tonnes of lead concentrate and 33 tonnes of zinc concentrate were shipped. 

Underground development and exploration (diamond driig) continued at the Cronin mine, and 41 
tonnes of lead concentrate and 12 tonnes of zinc concentrate were shipped; underground development 
and camp construction commenced at the Debentire group (by Native Mines Limited); trenching, 
geophysics, and diamond driimg at the Asthis (or&! Onion) property began (by Noranda Exploration 
Company Limited). 

Underground development continued at the Cmnin mine, and 99 tonnes of lead concentrate and 138 
tonnes of zinc concentrate were shipped. 

Eighty-three tonnes of lead concentrate and 124 tonnes of zinc concentrate were shipped from the 
Cmnin mine (by the newly formed Kindrat Mines Liiitcd); underground development and exploration 
(diamond drilling) continued at the Lorraine property (by Native Mines Limited); bulldozer stripping and 
road building, geophysics and diamond drilling were carried out at the Big Onion property (by Texas 
Gulf Sulphor Company); geochemical sampling and trenching were done at the Rainbow (or Driftwood) 
property (by Reindeer Mimes Limited). 

Fifty-one tonnes of lead concentrate and 16 tonnes of zinc concentrate recovered from ore mined from 
surface pit and underground were shipped from the Cmnin mine ; exploration (diamond driig) 
continued at the Big Onion property (by Texas Golf Solphor Company); road coastruction and trenching 
was done on the Mert group (northeast of the Big Onion property) (by Tro-Bottle Exploration Limited); 
gcochemical sampling was done on the Debenture property (by Wanda Mimes and Exploration Limited). 

Surface exploration continued at the Meti group (by Tro-Buttle Exploration Limited) and the Rainbow 
group (by D.W. Small and Associates). 

Twenty-two tonnes of lead concentrate and 25 tonnes of zinc concentrate recovered from ore from 
surface pits and old dumps were shipped from the Cronin mine; l3.5 tonnes of high-grade copper-silver 
ore was shipped from the Rainbow property (by J. Miiouse). 

H. Tipper, Geological Survey of Canada, began recomnissance geological mapping in the Smithers 
map area (1969-1970); seventy-nine tonnes of lead concentrate and 94 tonnes of zinc concentrate were 
shipped from the Cronin mine (some surface. exploration was also done); surface exploration (geophysics 
and geochemistry) continued at the Big Onion property (by Blue Rock Miig Corporation Limited); 
surface exploration (geophysics) continued at the Mert group (by Tro-Bottle Exploration Limited); 
trenching and diamond drilling was done on the Jud (or Social) group (by Rockwell Resources Limited). 

Eighty-three tonnes of lead concentrate and ll3 tonnes of zinc concentrate recovered from ore from 
surface pits and underground were shipped from the Cmnin mine; underground mapping at the Drift (or 
Harvey) group was completed and 4.5 tomes of high-grade silver-copper ore were shipped out (by 
Driftwood Mines Limited). 

Underground development continued at the Cronin mine, and 69 tonnes of lead concentrate and 74 
tonnes of zinc concentrate were shipped; bulldozer trenching was done on the Drift property (by 
Driftwood Mimes Limited). 

54 Odqiid Sumy Bmnch 



1973 

1974 

1975 

1976 

1977 

1981 

1983 

1984 

1985 

1986 

1987 

1988 

1991 

Construction at the Cronin mine included: a tailings disposal area, upgraded camp facilities and 
restored mill, surface exploration (exposing the new Upper showing) and underground development 
continued at the Cronin mine, and 78 tonnes of lead concentrate and 73 tonnes of tic concentrate were 
shipped (by Hallmark Resources Limited). 

Underground development continued at the Cronin mine, and 36 tonnes of lead concentrate and 64 
tonnes of zinc concentrate were shipped; exploration (geophysics and diamond driig) continued at the 
Big Onion property @y Canadian Superior Exploration Limited). 

Surface diamond drilling (to test the open-pit potential of the Uppershowing) and surface and 
underground surveying were done at the Cmnin mine (by Coca Metals Limited); surface diamond and 
percussion drilling and geochemical surveys were done at the Big Onion property (by Canadian Superior 
Exploration Limited). 

Surface diamond and percussion drilling, geochemical surveys and geological mapping continued at the 
Big Onion property (by Canadian Superior Exploration Limited); trenching was carried out on the 
Dri@wod @Rainbow) group (by PJ. Huber and L.B. Warren). 

Geocbemical surveys, geological mapping and geophysics continued at the Big Onion property (by 
Canadian Superior Exploration Limited); a geochemical survey was carried out on the Dri@+ood (or 
Rainbow) group (by P&a Gem Explorations Limited); trenching was done on the Native group (by J.M. 
Hotter); geological mapping and underground sampling was done at the Cmnin mine (by Hallmark 
Resources Limited). 

Surface diamond drilling was done at the Silver King property (by Silver Hi mines); underground 
sampling was carried out at the Cronin mine (by Hallmark Resources Limited). 

Underground sampling and surface diamond drilling was done at the Gonin mine (by Goldsil Miig 
and Millmg Incorporated). 

The Babiie Mountains Recreation Area was established by Order-In-Council #676, under 
management of the Ministry of Parks, trenching was carried out at the AG (or Silver Box) property (by 
Van Silver Holdings Limited). 

Underground exploration (driii) was done at the Silver fing property (by Silver Hi Mines). 

D. MacIntyre, P. Desjardim and other% British Columbia Geological Survey Branch, initiated 
geological mapping and mineral deposit studies in the southern Babiie Range. 

Geological mapping, geocbemical sampling and geophysical surveys were done on the Cronin mine 
property (by Southern Gold Resources Limited); geochemical sampling was carried out at the Big U~tiort 
property @y Noranda Exploration Company Limited). 

The Mineral Tenure Act became effective and made provisions for exploration witbin recreation areas: 
work done outside a claim (access, etcr) is subject to both a Ministry of Parks Resource Use Permit and 
a Mines Act approval. Any work witbin a claim must be authorized under a Resource Use Permit and 
Mines Reclamation Permit containing conditions agreeable to both ministries. Later in the year Order- 
In-Council PI51 was passed, protecting all mineral claims located witbin a recreation area from 
forfeiture for a period of one year after the date a Resource Use Permit is issued under the Park Act; 
geophysical surveys were done on the Cmnin mine property (by Southern Gold Resources Limited). 

Order-In-Council #L51 was rescinded by Order-In-Council #185 which gave title holders until 31 
October, 1992 to comply with Section 25 of the Mineral Tenure Act: this was necessary because of 
problems in the issuance of Resource Use Permits; surface diamond drilling was done on the Big Onion 
property (by Miidoro Corporation and Varitecb Resources Limited). 

Sourcge;scoxmation: pritish Co!ebi+a 
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APPENDIXD 

Lithogeochemical Analyses 

Rock-chip samples collected from the study area in 1986, 1987 and 1988 
(sample numbers 1 to 119) were analyzed by the Ministry of Energy, Mines and 
Petroleum Resources, Geological Survey Branch Analytical Sciences Laboratory. 
Samples were jaw crushed, split and then ring pulverized in a tungsten-carbide mill. 
Silver, copper, lead, zinc, molybdenum, arsenic and antimony were determined by 
atomic absorption spectrophotometry. Gold was determined by fire assay with 
atomic absorption finish, in part by Acme Analytical Laboratories, Vancouver, B.C. 

Rock-chip samples collected in 1991 (samples 120 to 243) were processed as 
above and analyzed by the Analytical Sciences Laboratory for Ag, Cu, Pb, Zn and 
Cd by atomic absorption spectrophotometry. In addition, Au, MO, As and Sb were 
determined by neutron activation by Actlabs, Ancaster, Ontario; samples with high 
gold concentrations were re-analysed by fire assay with atomic absorption finish by 
Chemex Laboratories Limited, North Vancouver, B.C. 

All elements are expressed in parts per million, except gold which is in parts 
per billion. Detection limits are as follows: 

Element 
----m------ 

Au (1986) 
Au (1987) 
Au (1988) 
Au ji991j 
Au (1991) 
Ag (1986) 
Ag (1987) 
Ag (1991) 
;{ (1991) 

Pb (1986-88) 
Pb (1991) 
Zn 
MO (1986-88) 

E (lggl) 
As (1986) 
As (1988) 
As (1991) 
Sb (1986) 
Sb (1991) 

Method 
----me-- 

fa/aas 
fa/aas 
fa/aas 
na 
fa/aas 
aas 
aas 
aas 
aas 
aas 
aas 
aas 
aas 
aas 
na 
aas 
aas 
aas 
na 
aas 
na 

-------- 

Detection Limit (ppm) 
-------------------------- 

:‘o {;ppbbj 
; (wb) (ppb) ; 6(ppb) 

z:z (samples 120-158) 
0.4 (samples 159-243) 

: 
4 
2 
5 
5 
0.5 

::: 
2 
5 
0.2 

-------------------------- 
Abbreviations: aas = atomic absorption spectrophotometry, 
fa/aas = fire assay/ atomic absorption spectrophotometry, na 
= neutron activation. 
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APPENDIXE 

Stream-Sediment Geochemical Analyses 

A reconnaissance stream-sediment (and water) geochemical survey was 
conducted in the Babine Mountains Recreation Area from August 23 to 25, 1991 by 
J.L. Gravel of Bonaventure Management Services. A total of 39 streams were 
sampled: methods used to collect and analyze the sediment samples were in 
accordance with standards set by the RGS program of the Ministry of Energy, Mines 
and Petroleum Resources (e.g., Matysek et nl., 1990) . These data compliment 
previously released RGS data in 1983 (Hazelton Map Sheet NTS 93M: Geological 
Survey of Canada Open File 1000) and 1986 (Smithers Map Sheet NTS 93L: 
Geological Survey of Canada Open File 1361). 

Geological formations listed for each sample site (FORM) are the dominant 
bedrock type within each drainage basin. Statistical manipulation of data utilized 
the Geological Survey Branch’s “Geochemical Applications Software Package”. 

Samples collected in 1991 were analysed by Chemex Labs Limited, North 
Vancouver (atomic absorption spectrophotometry) and Actlabs Activation 
Laboratories Limited, Ancaster, Ontario (neutron activation). 

All elements are expressed in parts per million, except gold which is in parts 
per billion. Analytical methods and detection limits for elements determined are as 
follows (from Jackaman ef nl., 1992): 
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ANALYT,CAL METHODS AND SPECfFtCATlONS FOR ROUTINE RGS SUITE OF ELEMENTS 

ADDlTlONAL ELEMENTS ANALYZED BY 1NNA 

I I Detection 1 I Detectloo 1 
Element 

t- 

Gold 
Antimony 
Arsenic 

Cesium 
Chromium 
Cobalt L H&iUll 
IIOn 
I.anlllanum 
LUlfXiUm 

Llmlt Element 
2 ppb Molybdenum 

0.1 ppm Nickel r-t-t 0.5 ppm Rubidium 
1cQppm samarium 
0.5 ppm scandim 
1owm sodium 

0.5 ;pm Tantalum 
5ppm Terbium 
5p Tbmium -L 1 PP” Tungsten 

0.2 90 uranium 
sppl Ytterbium 

0.2 Zirconium 

Limit 
lppm 

10 ppm 
5nm 

0.5 pp 
0.5 ppm 
0.1 96 
0.5 ppm 
0.5 ppm 
0.5 ppm 

2ppm 
0.2 ppm 

2PP 
2OOwm 
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b io ~~+----+----+~~~-+---~+----+---t----+--~-+-~~~+ 
20 30 40 50 60 70 ml 90 100 0 

Percentage Of Values 

Number of Values - 47 I 
~----------------.~.____________________.~~~~, 

I ““its - ppm I 

I oetection Ialit - 0.5 I 

36.98 
23.00 
18.00 
232.0 
40.32 
I.090 

1.434 1.260 1.473 
27.18 18.20 29.73 
0.310 0.153 0.302 
0.216 0.122 0.205 

10.0 
13.0 

8.0 
13.0 8.0 
15.0 15.0 18.0 
17.0 15.0 20.0 
18.0 16.0 23.0 
23.0 17.0 27.0 
7.7.0 17.0 32.0 

18.0 
20.0 
23.0 
24.0 
‘lo.0 
44.0 
44.0 
44.0 

Arsenic (ppm) 



Pp” 

1.7 -I 
_I*.* 

2.0 -I 
-I* 

2.5 -I 
_,tt.****** 

3.1 -I 
-I 

3.8 -i 
~,*.*.**.**.**.. 

4.7 -I 
~,tttt*tt**t 

5.8 -, 
_,t**tt*** 

Variable - Antimony [Sb, I 
~-______---------_______________________~~~~~, 

Number of Values - 47 I 
~______--------_________________________.----, 

Units - ppm I 
~______------------_____________________~~.~~, 

Detection Limit - 0.1 I 
~_-_----------------------------~~~~~.~.~~..., 
I Analytical Method - INAA I Antimony (ppm) 



_(*I* 

20 -I 
-,t* 

38 -I 

A.11 urn 1.J 
- 

Gold (ppb) 



- - 

Bismuth (ppm) 



30 -i 
_,.+t*tt.* 

33 -i 
_,tttt.t** 

37 -I 
_,*tt*tt**** 

All 1.3 “KK 1K rn”.JA 

Vanadium (ppm) 



0.3 -; 
-1.1 

0.5 -, 
_,tt*t 

0.8 -i 
-1.. 

1.2 -, 
_I.. 

1.9 -; 
_,t* 

3.0 -I 
-I 

4.8 -I 
-1. 

7.6 -; 
-I” 

Cadmium (ppm) 



Molybdenum (ppm) 



339 -; 
-I* 

468 -, 
_,*tttt*ttt* 

646 -I 
_,tttt***ttttrttt.**ttl 

891 -I 
_,**tt.*.**t** 

Manganese (ppm) 



All “KK 1K 

27 
3 
0 

14 
1 
0 

-0.797 
0.16 

0.376 
-0.472 

Silver (ppm) 



+.-~-+~~~~+~~~-+----+--~-+~~~~+~~~-+----+~---+~---+ 
0 10 20 30 40 50 60 70 80 90 100 0 

Percentage Of Values 

Element statistics 
~=_==========================================~ 

Variable - Cobalt [CO] I 
I 

Number of values - 85 I 
I 

““its - ppm I 
I 

Detection limit - 2 I 
I 

Analytical Method AAS / Cobalt (ppm) 



I Element statistics 
,============================================~ 
I Variable - Nickel [Nil I 

““its - ppm I 
~-----------____________________________~~~~~, 
I Lktecrion Limit - 2 I 
,---------------________________________---~~, 

I Analytical Method - AAS I Nickel (ppm) 



37 -i 
-I” 1 

-I 0 
417 -I Logarithmic 

-I* HiItogrm 1 
676 -I 

+----+-~-.+----+----+---~+----+--~~+-~.-+..~~+~...+ 
II 10 20 30 40 50 60 70 80 90 100 R 

!l.Z 83.5 

8.2 91.8 

1.2 92.9 

2.4 95.3 

I..2 96.5 

2.4 98.8 

0.0 98.8 

1.2 100.0 

Lead (ppm) 



+----+~~--+----+----+-~~-+~..~+..--+---~+~~~~*--~~+ 
0 10 20 30 40 50 60 70 80 90 100 P 

Percentage of Values 

I Elemnt statistics 
,============================================~ 

Variable - copper [al, 
I.______________-_______________________-----~ 
I Number of “dues - 85 
,__-----------------------------~~~~~~~~~~~~~~ 
I “nits - ppm 
,._...____.______._.____________________-----~ 
I Detection Limit - * 
,.._~___________________________________-~--~~ 
I Analytical Method - RAS I Copper (ppm) 






