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INTRODUCTION 

The Babine: porphyry belt project is part of the new 
Nechako National Mapping Program (NATMAP), a 
joint effort of the Geological Survey of Canada and the 
British Columbia Geological Survey Branch of the 
Ministry of Energy, Mines and Petroleum Resources 
(McMillan end Stmik, 1996, this volume). This is a 
multidisciplinary project with separate components for 
bedrock and surficial geology, till and silt geochemistry. 
The objective of the Babine Porphyry Belt project is to 
map the F&on Lake (93L/l6), Old Fort Mountain 
(93M/l) and Nakiilerak Lake (9:3M/8) map sheets over 
the next four years (Figure 1). This report summarizes 
the results of bedrock mapping compleled in 1995. The 
reader is cautioned that this report is very preliminary 
and is being, written without the benefit of 
paleontological identifications, radiometric age dating, 
whole-rock and trace element geochemisby or 
petrographic analysis, any of which may significantly 
change our understanding of the geology of the F&on 
Lake map sheet,, 

PROJECT DESCRIPTION 

The Babine porphyry belt is located in west-central 
British Columbia and is centred on the northern third of 
Babine Lake (Figure 1). The belt is approximately 80 
kilometres lon,g and includes twelve significant 
porphyry copper deposits and prospects including the 
Bell and Granisle past producers. The mineral potential 
of the area was ranked the fourth ‘highest of the 97 tracts 
evaluated in the Skeena-Ness mineral potential project 
@4acIntyre et a!, 1995). The estimated value of known 
in-ground mineral resources in the area is $1.96 billion 
and the value c,f past production is estimated at $1 .I3 
billion (1986 dollars). In spite of the high mineral 
potential and obvious economic significance of the area, 
the most recent published geological mapping in the 
belt was by Carter (1973). Since then there has been 
extensive logging in the area, providing new access and 
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Figure 1. Location of the Babine Porphyry Belt pqjo:t area, 
West-central British Columbi:r Shaded arca was mapped in 
1995 and is the subject of this report. 

better bedrock exposure, especially in ar:as of extrmsive 
drift cover. This, coupled with renewed inte:r:st in 
porphyry copper deposits es an explomtion taq:ct 2nd 
the need for economic diversification in the economy of 
the area, make thii project particulay timely. It is 
hoped that new bedrock and surficial nupping, to$etler 
with regional geochemistry end airhome geophysical 
surveys, will stimulate additional exploration in ~th: belt 
and lead to new discoveries. Drift prospecting, lake 
geochemistry and airborne geophysics will be eslw:irlly 
important in defming new targets in drift-covered areas. 
The Quaternary geology and till geochrmical sampl kg 
completed in 1995 are discussed in ::epamte rr:pwts 
(Huntley ef al., 1996, this volume; Shm~pf ef al., 1926, 
this volume) 

ACCOMPLISHMENTS 

The 1995 bedrock mapping crew consisted of &a 
MacInty~e, Ian Webster and Kii Bellvfontaine elf the 
British Columbia Geological Survey Branch in Vi,:taia, 
and John Bryant, a Geological Survey of Canada 
summer student. This crew completed 1:50 OOC~~xale 
geological mapping of the Fulton L&e map sheet 

Geological Fieldwork 1995, Paper 1996-I 11 

ldegroot
New Stamp



(93U16). In addition to regional bedrock mapping, 
major mineral deposits and new prospects in the area 
were mapped in detail and sampled. Samples were also 
collected for radiometric dating in conjunction with 
Mike Villeneuve of the Geological Survey of Canada 
and this information will help to further refme the 
geology of the area. Major geological accomplishments 
made during the 1995 field season are summarized 
below. 

l Development of a possible Penno-Triassic 
statigraphy in the area west of Granisle. 
Permian rocks are tentatively correlated with 
the Asitka Group, Triassic rocks with the 
Stuhini Group. 

l Recognition of possible Triassic rocks on the 
Newman Peninsula (Bell mine). These rocks 
were previously mapped as Lower Jurassic 
Telkwa Formation. 

l Correlation of Lower Jurassic stratigmphy in 
the Babine Lake area with the type area of the 
T&w Formation in the Telkwa Range. This 
suggests the Howson subaerial facies extends 
much farther east than originally thought. 

. Recognition of several distinct phases within 
the Late Triassic - Early Jurassic Topley 
intrusions. 

l Collection of samples for U-Pb and AI-Ar 
dating by Mike Villeneuve of the Geological 
Survey of Canada. These data will help refme 
the ages of some of the map ““its in the area. 

. Development of a stratigmphy for the Eocene 
Newman volcanics. Argon-argon age dating 
and whole-rock geochemistry will be used to 
help refine onr understanding of the 
relationships between these rocks and the 
Babine Plutonic Suite. 

l Location of two new epithennal systems., one of 
which has elevated zinc values, three new 
copper showings, one of which carries 
anomalous gold and a new molybdenum 
showing. 

. Discovery of a biotite-feldspar porphyry (bfp) 
dike cutting Topley intrusions on the Babs 
property. This was the fmt time bfp was found 
in outcrop and indicates that the mineralized 
porphyry float may be locally derived. 

. Mapping and sampling of recent trenching at 
the Lennac Lake porphyry prospect. This work 
documents a new zone on the property which 
was trenched by Cominco and Kennecott in 
1992 and 1993. Although low grade copper 
mineralization occurs over a wide area, this 
zone has “ever bee” tested by drilling. 

SUMMARY STATISTICS 

A total of 223 person days was required to 
complete 1:50 OOO-scale mapping of Fulton Lake map 
sheet (93L/16). A total of 796 geologic stations were 
recorded in the 89 000 hectare map area. The station 

density was approximately 9 stations per 1000 hectares. 
This relatively low density reflects the lack of bedrock 
exposure in a large part of the map area. A summary of 
the samples collected from the area is given below. 

AI-Ar 8 
Assay 40 
Whole rock 21 
Silt dd 

FUTURE PLANS 

Geoscientific studies will continue in the B&me 
Lake area contingent upon funding of the Nechako 
NATMAP program. The target for bedrock mapping in 
1996 will be to complete 1:50 OOO-scale mapping of the 
Old Fort Mountain map sheet (93MI1, F&e 1). The 
major porphyry copper deposits on this map sheet 
include Bell, Morrison and Hearne Hill. Hopefnlly 
regional silt and lake geochemistry, detailed mineral 
deposit studies and possibly airborne geophysical 
surveys can be added as components of the project next 
year. 

PREVIOUS WORK 

Geologic mapping and mineral property 
evaluations by the Geological Survey of Canada and the 
British Columbia Deparhnent of Mines (now Ministry 
of Energy, Mines and Petroleum Resources) date back 
to the trim of the century. Earliest reports on the 
geology of west-central British Columbia are by G.M. 
Dawson (1881) who described porphy&ic flows in the 
Francois Lake and Skeena River areas. Volcanic rocks 
in the Hazelton and Smithers area were fast described 
by Leach (1910) who proposed a two-fold subdivision 
between Jurassic volcanics, which he called the 
Hazelton Group, and Cretaceous sedimentary strata 
which he named the Skeena series. Hanson (1925) 
further subdivided the Hazelton Group into a lower 
volcanic division, a middle sedimentary division and a” 
upper volcanic division. This division remained 
unchanged for many years until Armstrong (1944% 
1944b) included the Skeena series with the Hazelto” 
Group’ 

In 1916, the Geological Survey of Canada 
published Tipper and Richards (1976a) bulletin Jurassic 
Stratigraplp and Histo~ of North-central British 
Columbia. This comorehensive oublication included 
previously unp”bli&d data on “um&ous fossil 
localities and measured stratigraphic sections, including 
several in the Babine Lake area. This bulletin 
complimented the release of an open tile, I:250 OOO- 
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scale, geological map of the Smithers area (Tipper and 
Richards, 1976b). 

Tipper and Richards subdivided the Hazelton 
Group into several different formations. They also 
resurrected the name Skeena Group for Early 
Cretaceous coal,.bearing, overlap sedimentary strata that 
Armstrong (19,14a, 1944b) originally placed in the 
Hazelton Group. 

Carter mapped the Babine porphyry belt in detail 
between 1965 and 1972 as part of a British Columbia 
Minishy of Mines regional study of porphyry deposits 
in west-central British Columbia. This excellent work 
was released as Preliminary Map 12 (Carter, 1973) and 
remains the only published geological map of the belt. 
Because of improved access via logging roads, better 
bedrock expo:;ure in clear-cuts and a better 
understanding of regional stratigraphic relationships, we 
were able to expand on this earlier mapping and place it 
in a modem stratigraphic framework. 

The Babiie porphyry belt is one of the most 
important mineral camps in British Columbia (Carter er 
al. 1995). Numerous reports have been published on 
individual deposits. Carson and Jambor (1974), Wilson 
ef al. (1980) and Zaluski ef al (1994) have discussed 
hydrothermal alteration and fluid geochemisby in the 
district; Fahmi el al. (1976), Carson er al. (1976) and 
Dirom ef al. (:.995) have described the geology and 
mineralization at the Granisle and Bell mines; Carson 
and Jambor (1976) and Oglyzlo ef al. (1995) have 
described the Morrison and Hearne Hill deposits. 

ACCESS 

The main access to the area is f?om Highway 16, 
which follows the Bulkley River valley t?om the town 
of Houston thrcngh Telkwa and S&hers and north to 
Hazelton (Figure 1). Smithers, located approximately 
half way between Prince George and Prince Rupert, is 
the largest town in the area and is a major transportation 
centre with daily jet service to Vancouver, Terrace and 
Prince George. 

There are two main routes into the study area from 
Highway 16. The Smithers Landing - Granisle 
connector route which leaves Highway 16 south of 
S&hers and goes through McKendrick Pass on its way 
to Graoisle is 78 kilometres long and is mainly gravel. 
The Topley - Granisle road is paved; it leaves Highway 
16 at Topley and terminates at Granisle, a distance of 48 
kilometss An extensive network of logging roads 
provides access to much of the map area, especially east 
of Babine Lake. The east side of the lake is accessible 
by ferry between Mill Bay, just north of Topley 
Landing, and Nose Bay on the east side of the lake. 
Crossing time ir; approximately 20 minutes. The ferry is 
run by Northwood Lumber Co. based in Houston, and is 
free to the publ,ic with the acquisition of a permit. On 
the east side of the lake, the Hagan, Jinx and Nose Bay 
haulage roads, which are radio controlled and heavily 
used by logging trucks, are the main access routes. 

PHYSIOGRAPHY 

The physiography of the Babinc! Lake wt:a is 
characterized by rolling hills and avxtensive: drift- 
covered areas of low relief. Bedrock exposure in found 
on the crests of small glaciated knolls, i:il deeply ix%ied 
creek valleys and along the shores of Babine and Ful:on 
lakes. Clear-cut logging in the area lxs also e:xpo:;ed 
bedrock along road cuts and in areas subject to r,oil 
erosion. Huxley ef al. (this volum:) discus:; the 
physiography and Quaternary history of the study area. 

TECTONIC HISTORY AND R.EGIONAL 
GEOLOGIC SETTING 

The study area is entirely within Bikinia, which is 
the largest termne of the Intermontare tectoni: belt 
(Figure 1, McMillan and Stndk, 199e, this viz:uzre). 
Stikinia includes Lower Devonian to ~tiiddle Jurassic 
volcanic and sedimentary strata of the Asitka, !Snlhtii, 
Lewes River and Hazelton assembla~,..es and Ielated 
comagmatic platonic rocks. The oldest rocks an: upper 
Paleozoic carbonates and island-arc volcanic: and 
volcaniclastic rocks locally referred tci as the I,riiine 
assemblage (Monger, 1977; Brown et ol, 1991). .&as 
with this assemblage, which east of the 13owser 13.1sio is 
called the Asitka Group, represent remnant!; of’ a 
tectonically dismembered,, shallow-water island-arc 
environment with carbonate buildups fringing ernxgent 
volcanic islands. Permian and possibly older ros:ks 
occur in the study area and these rock:, are tentatively 
correlated with the Asitka Group. 

The Paleozoic island-arc regime was followed by a 
depositional hiatus prior to developn.ent of a Late 
Triassic volcanic arc and enqtion of thr: predomii,artly 
basaltic Stuhini Group. By Early Jumss ic time the: area 
was part of the regionally exteuive Hazelton 
calcalkaline volcanic arc. The orientation of this arc and 
the polarity of related subduction zones is still rnxh in 
debate. However, facies relationships suggest t&n: was 
a central marine trough thal: was boundetd by northwest- 
trending island-arcs. This apparent ptileogeogmphy is 
complicated by significant right-lateral ~isplacemcnt of 
the Hazelton rocks along northeast-rrencling tmnscument 
faults. A northeast-dipping subducticln zone xems 
likely for the western part of the Ha,<elton arc:. The 
basaltic to and&tic island-arc volcanic> exposed in the 
study area can be correlated with tile Stuhjlni and 
Hazelton groups on the basis of litholqy and inferred 
stratigraphic position. 

Collision of Stikinia with the Cachl: Creek ‘Ts:mme 
in Middle Jurassic time resulted in upli:t of the I,lte~:na 
Arch and formation of the Bowser B&I. From Late 
Jurassic to Early Cretaceous time, cant:nued uplilt and 
erosion of the Skeena Arch and Ominec:~~ crystalline belt 
resulted in deposition of thick molasse depositi; in the 
Bowser Basin, which lies just north of the study area. In 
the Early Cretaceous, rocks of the Skeena Group were 
deposited in fault-controlled basins along the southern 
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Figure 2. Generalized bedrock geology of the Fulton Lake map she& 93L/16. See Figure 3 for legend. Solid squares are new mineral 
showings; solid circles are know occurrences discussed in this report. Line A-B is the location of section shown in Figure 5. 

margin of the Bower Basin. The Upper Jurassic to 
Lower Cretaceous rocks of the Bower Lake and 
Skeena groups host important coal deposits. Although 
these overlap assemblages are well represented 
elsewhere in the Babine Lake area, they underlie less 
than 5% of the area mapped in 1995. 

A major plate collision in middie Cretaceous 
time resulted in uplift of the Coast Mountains and 
extensive folding and thrust faulting of rocks to the east. 
Debris from rising metamorphic-piutonic complexes 
was shed eashvard and deposited in the Sustut basin. 
This was followed by the growth of north-trending, 

eastward-migrating Andean-type volcanic axs in 
middle Cretaceous to Eocene time. These arcs are 
believed to be the result of oblique, eastward subduction 
of oceanic crust along the leading edge of the North 
American plate, with volcanic centres localized along 
zones of extension within a tramtensional tectonic 
regime. Calcalkaliie volcanic rocks of the Upper 
Cretaceous Kasalka Group and Eocene Ootsa Lake 
Group are the remnants of these arcs which were built 
cm uplifted and eroded blocks of Stikinia and its Upper 
Jurassic to Lower Cretaceous overlap assemblages. In 
the study area, Eocene porphyritic flows and breccias of 
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Figure 3. Sbatigraphic column for the Fulton Lake map area. Fossil control shown by F inside a circle. 

the Newman volcanics are correlated with the Ootsa 
Lake Group; the Kasalka Group is not well represented, 
being restricted ‘to one small outlier. The Middle to Late 
Cretaceous Bulkley intrusions and the Eocene Babine 
intsusions (Carter, 1981) are the plutonic roots of these 
younger continental volcanic arcs. Mineral deposits in 

the study area are associated with empiax:ement of .thcse 
intrusions. The most economica ly impcIrt;mt 
exploration targets are porphyry copper and 
molybdenum deposits and related mesotlwmal pnxious 
metal veins. 
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The middle Cretaceous to Late Eocene 
tramtensional tectonic regime produced the basin-and- 
range geomorphology that controls the current map 
pattern of the area. The latest tectonic event appears to 
be northeast displacement along right-lateral 
transcurrent faults and tilting of fault blocks to the 
southeast. This right-lateral displacement has offset 
earlier northwest-trending grabens and horsts containing 
Eocene and younger volcanic and sedimentary strata 
(MacIntyx ef al., 1989). Extension of the crust in 
Eocene to Miocene time was accompanied by extensive 
outpouring of continental lava flows of the Endako and 
Chilcotin groups which now cover large parts of the 
Interior Plateau. 

LITHOLOGIC UNITS 

The geology of the study area, based on mapping 
completed in 1995 and the earlier mapping of Carter 
(1973), Tipper and Richards (1976) and Richards (in 
press), is shown in Figure 2. Figure 3 illustrates our 
current understanding of the stratigraphic relationships 
between the different map units; Figure 4 is a 
diagrammatic section across the map area. 

The geologic framework of the study area consists 
of a series of uplifted, tilted and folded fault blocks 
containing rocks ranging from possibly pm-Permian to 
Eocene. A north-trending gmben centred on Babine 
Lake is defmed by a series of inward dipping, 
progressively down-dropped fault blocks. Eocene and 
possibly younger volcanic rocks are preserved in the 
core of this graben. The graben and surrounding 
geology are truncated and offset by several northeast- 
trending dextral shear zones of probable Late Eocene 
age. 

PERML4NAND OLDER? ROCKY (PC) 

The oldest rocks in the map area are probably 
exposed in the canyon below the Fulton River dam. 
These rocks are distinct because they often have a weli- 
developed schistosity. This section, which includes 
partly recrystallized limestone, chert, slate, phyllite, 
chlorite schist, amygdaloidal basalt and maroon toff, is 
stmctwally complex and may include imbricated thrust 
panels of rocks ranging in age from Permian to Jurassic. 

A steeply dipping, partly recrystallized limestone 
containing coral debris is exposed in the canyon walls at 
the Fulton River dam site and in a quarry just west of 
the dam. The limestone is thin to medium bedded, with 
alternating dark grey and white bands and is at least 50 
mews thick. Outcrops at the dam site were sampied for 
radiolaria by Bert Stmik of the Geological Survey of 
Canada. These sedimentary rocks are cut by near- 
vertical feldspar porphyry dikes. Near the dikes, the 
sediments are rusty weathering due to the presence of 
disseminated pyrite. Above the dam the sediments are 
tightly folded next to one of the dies. The dikes may 

be related to a large stock of Topley quartz monzonite 
which crops out on the shores of Fulton Lake a few 
hundred meees west of the limestone outcrops. 

The limestone exposed at the Fulton River dam 
apparently contains Permian fossils (H.W. Tipper, 
personal communication, 1995). Based on this assumed 
age these rocks are tentatively correlated with the 
Asitka Group (Lord, 1948; Monger, 1977) which is 
found east of the Bower Basin in the McConnell Creek 
map area (94D). 

The limestone member is overlain by dark grey 
chert, silty argillite and chlorite schist. Maroon tuffs 
and amygdaloidai basalt flows are exposed further up 
section, but these rocks are probably part of the Lower 
Jurassic Telkwa Formation. The contact is probably a 
high-angle thrust fault, with the T&w Formation 
rocks thrust northeastward over strongly magnetic 
chlorite schists. These metavolcanics may be Triassic in 
age. 

PERMO-TRZASSIC ROCRS 

Limestone and mafic volcanics that have previously 
been mapped as Permian and Triassic in age (Tipper 
and Richards, 1976b) crop out as a series of uplifted 
fault blocks in the centre of the map area. The best 
section is exposed in the large clewcut west of Granisle 
(Figure 5). 

The Permo-Triassic succession includes a 
distinctive, thick-bedded limestone member which has 
previously been mapped as Permian. However, there are 
no fossil data to confm this age and the limestone may 
actually be Triassic (H.W. Tipper, personal 
communication, 1995). Our mapping suggests the 
limestone is conformably underlain by a red to maroon 
polymictic conglomerate that contains coarse, bladed 
feldspar porphyry clasts. Although outcrop is limited, it 
appears that the conglomerate sits on pyroxene-feldspar 
porphyry flows that are strongly magnetic. 

Limestone is the most distinctive lithology of the 
Permo-Triassic succession and can be several hundred 
metres thick. The limestone contains coral debris. Seven 
samples were collected f?om this member and these are 
currently being dissolved for possible conodont 
extraction. 

PYROXENE-FELDSPAR PORPHYRY (l’lkp) 

Medium to coarse-grained, greenish grey pyroxene- 
feldspar porphyry crops out north and south of Fulton 
Lake. These porphyritic rocks are interpreted to be 
basaltic flows that formed islands within an island-arc 
environment. They, have equant to tabular feldspar 
phenocrysts up to 3 milliietres in length and pyroxene 
phenocrysts to 1 millimetre. Hornblende and rare biotite 
phenocrysts may be present. The flows locally have 
chlorite, quartz or carbonate-filled amygdules and are 
often strongly magnetic. Not surprisingly, areas 
underlain by these rocks produce a strong aeromagnetic 
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Figure 4. IXagrammatic section showing relationships of the map units in the Fulton Lake area. See Figure 3 f# r legend. 

response and this characteristic has helped to defme 
their extent in areas of limited or IICJ outcrop. 

The stratigraphic position of the pyroxene-feldspar 
porphyry tJows is not certain. Based on sporadic 
outcrops, and assuming there are no major fault 
displacements, they would form the core of a north- 
trending antifonn with its axis located near the centre of 
Fulton Lake. If this interpretation is correct, the 
porphyritic flows are overlain by interbedded tuffaceous 
siltstones, maroon mudstones and volcanic 
conglomerates. As clasts of pyroxene-feldspar porphyry 
occur in these conglomerates, this stratigraphic position 
seems likely. 

CONGLOMERATE AND SANDSTONE (PTrcg) 

A unit of red to maroon-weathering, poorly sorted, 
polymictic boulder to pebble conglomerate, and lesser 
greenish grey feldspathic sandstone and siltstone, crops 
out in a large Iclear-cut north of Fulton Lake. These 
rocks saike northwest and dip steeply northeastward 
below the main cliff exposures of limestone (Figure 5). 
Because of similar bedding attitudes, we believe the 
conglomerate lnember conformably underlies the 
limestone. Alternatively the limestone and overlying 
strata may have been thrust to the southwest over the 
conglomerate. 

A distinctive feature of the conglomerate is the 
occurrence of coarse-grained tabular feldspar porphyry 
boulders up to 30 centimetres in diameter. The same 
porphyry occur; as massive sills or flows within the 
unit, suggesting the boulders are locally derived. Other 
clasts in the conglomerate are greenish chert, sandstone, 
siltstone, lapilli tuff and fme-grained porphyritic 
and&e. The conglomerate is also cut by northeast- 
trending, steeply dipping, epidote-rich basaltic dies 
which are p&ably feeders for flows higher in the 
stratigraphic succession. 

A southeas?erly trending series of resistant ridges 
and knolls extends Tom the Smithers connector road at 
the western edge of the map area to Fulton Lake. They 
are underlain by conglomerate, coarse feldspathic 
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sandstone, siltstone, minor mudstone and pyroxene- 
feldspar porphyry. The conglomerate is ;,:reenish grey to 
maroon, poorly sorted, feldspar riclh and matrix- 
supported with subangular to subrourded, 2 to :,O- 
centimetre clasts of bladed pyroxene-felllspar porphyry, 
banded tuffaceous siltstone, fmeqained f&c 
volcanics, chert and rare limestone. ‘lhe dark green 
sandstone and conglomerate contain a,lgular feldspar 
crystals and crystal tiagments, Fiat are ,sflen 
interlocking, and locally contain pyrox~:ne crystals: that 
comprise up to 8% of the rock. Minor Ipale greer: thin 
mudstone beds have rare belemnite ho!es wherals the 
grey coarse feldspathic sandstone is ger erally mar;sf~e, 
contains approximately 30% feldspar alld is devoid of 
fossils. The conglomerate is tentatively correlatctl with 
the maroon to red-weathering con;:lomerate that 
apparently lies stratigraphically below massive, thick- 
bedded limestone. 

A distinctive member of thin-bedied, dark @ey 
tuffaceous mudstone, siltstone and gtmlle 
conglomerate crops out in the n0rthw.t comeT of lhe 
map area. These rocks may overlie, .md in put be 
interbedded with, the pyroxene-feldspar porphyry 
flows. The siltstone is strongly contorte* in plact::; and 
much of this deformation appears to haw c~ccwcc. prior 
to lithiiication. Irregular, wispy rip-up clasts of silt3ttae 
also occur in overlying conglomera:es, sugg:sting 
erosion of the siltstone prim to complete,: iithification. It 
seems that the siltstone and conglomer::te have similar 
ages, with no major depositional hiatus &ween thsm. 

The conglomerate and interbedde:d maroon 2nd 
green sandstones are interpreted to he intervolcrdc 
sediments derived from the exposure and ero!Gon of 
volcanic islands comprised mainly of pyroxene-feklqr 
porphyry flows and associated poorly lithitied narine 
and nonmarine sediments. 

MEGACRYSTIC FELDSPAR PORPHYRY 
(PTrmp) 

A distinctive porphyry (Photo I), whica has bl,aded to 
equant feldspar phenocrysts up to 3 ten timetres lone, in 
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Photo 1. Megmystic porphyry, unit PTmp 

a greenish grey chloritic groundmass, crops out in the 
large clear-cut area west of Granisle and north of Fulton 
Lake. The porphyry, which is locally amygdaloidal, 
forms massive, conformable bodies withii the maroon 
to red conglomerate-sandstone member. As mentioned 
earlier, clasts of this porphyry occur within the 
conglomerate suggesting the porphyry is the same age 
as its hostrocks and is more likely a flow than a sill. The 
same megmystic porphyry has been noted in the 
conglomerate-sandstone unit south of Fulton Lake and 
west of Saturday Lake. 

LIMESTONE (PTrc) 

The most distinctive member of the Penno-Triassic 
succession is a medium to thick-bedded white to grey 
weathering, cliff-forming limestone. The limestone is 
best exposed along the west-facing slope of a north- 
trending ridge near the centre of the map sheet. Here the 
limestone member dips 45’ to 50° to the northeast and 
is well exposed along several near-vertical cliff faces. 
This location has been examined for its industrial 
mineral potential (Cart prospect, MINFILE 93L 306). A 
similar limestone member occurs west of the dam on the 
north shore of Fulton Lake and dips moderately to the 
west. 

CALCAREOUS SILTSTONE (F’Trs) 

Well bedded calcareous siltstones and pebble 
conglomerates conformably overlie the limestone 
member (Figure 5). These rocks are exposed on the 
crest of a ridge immediately east of the chain of 
limestone cliffs in the centre of the map area. They are 
in fault contact with overlying St&iii volcanic rocks. 

UPPERTRL4SSICSTUHINIGROlJP 

A bimodal volcanic sequence overlies Permo- 
Triassic limestone and calcareous sediments and is 

tentatively correlated with the Upper Triassic Stuhini 
Group (uTrS) based on the occurrence of the fossil 
Halobia (H.W. Tipper, personal communication, 1995). 
The volcanic rocks are well exposed as a series of 
north-trending ridges in the large clear-cut west of 
Granisle and appear to be part of a continuous 
stratigraphic succession that dips moderately to the 
northeast (Figure 5). In general there is a change from 
mamm to green colour up section, suggesting a change 
from subaerial to submarine conditions. This 
succession is comprised of volcanic breccia, aquagene 
t&f and autobrecciated basaltic flows, interbedded with 
lapilli tuff, volcanic conglomerate and sandstone. The 
most distinctive lithology within the suspected Triassic 
succession is a greenish grey to slightly maroon 
volcanic breccia. The breccia is poorly sorted and 
contains lapilli to block-sized, rounded to subrounded 
volcanic clasts in a greenish grey feldspathic matrix. 
The clasts vary from light grey to dark green in colour 
and from dense, aphanitic to feldspar physic and 
amygdaloidal. Medium to strong epidote alteration, 
often with quartz, occurs either pervasively 01 as veins 
and clots. White-weathering, flow-banded rhyolite and 
weakly welded ash-flow mff members occur near the 
middle of the succession. A minor amount of marine 
sediment also occurs in the upper half of the section and 
contains poorly preserved bivalve fossils and possible 
corals. Attitudes are measured from thii tuffaceous 
sandstone, feldspar crystal tuff and ash tuff beds that are 
intercalated with the more massive volcanic rocks. 

The lower part of the Triassic section is mainly 
massive beds of volcanic breccia with feldspar-phyric 
clasts in a fme-grained dark maroon matrix, separated 
by thin intervals of well bedded feldspar crystal t&f and 
volcanic conglomerates. The crystal tiffs sometimes 
contain minute quartz and biotite crystal f?agments. 
Very tine grained dark maroon veinlets cut these rocks 
and epidote occurs as clots. Grading in the 
conglomerates indicates stratigraphic top is to the 
“oliheast. 
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Granisle East 
-, --i 

Figure 5. Section through Pemm-Triassic and Eocene rocks, west of Granisle. See Figure 2 for section location, Figure 3 for legend. 

Overlying the breccias is a unit of basalt to aodesite 
flows. The flows :ue typically amygdaloidal and locally 
autobrecciated. Intense epidote alteration and veining is 
common. The flows weather a light brown colour and 
vary from mamnn to greenish grey on fresh surfaces. 
They appear to be mostly subaerial in origin. 

Overlying the flows, or possibl:y intruding them, are 
light grey weathering, discontinuous, Iensoidal to dome- 
like bodies of flow-banded rhyolite. Flow banding is 
defmed by cream and maroon bands, approximately 1 to 
:! millimetres wide. Some of the bands are comprised 
almost entirely aof white spherulites. The maximum 
thickness of this member is approximately 15 metres. 

chloritic matrix. The volcanic wackes have po,xl!rlll 
defmed cross and ,graded bedding and lwxdly contain 
poorly preserved bwalve fossils (ffulobia:) indicating iti 
marine depositional environment. Irregular bodia!; of 
light grey, recessive, lie mud are also a::sociated with 
the fossil bearing beds and these have bee:n sampleC~ for 
conodonts. 

The next member in the sequence is a heterolithic, 
clast-supported volcanic breccia or agglomerate that 
contains white-weathering, Z%xntimetre to l-m&e 
subrounded bombs of the flow-banded rhyolite. The 
bombs have deep reaction rims indicating that they were 
hot at the time of lithification (Photo 2). The breccia 
was probably the result of a phreatic explosion. 
Immediately overlying this breccia is a thin 
amygdaloidal basalt flow. 

A high-angle, north-trending normal !&It displ.xes 
the Triassic section downward iust weal of Skiilheal 
Lake. A sequence of green&h grey weathwing;, 
autobrecciated basaltic flows and aquage le t&s crops 
out east of the fault and these rocks prewnably oxur 
near the top of the Triassic section. The fl~~ws vary iiorn 
aphanitic to intensely amygdaloidal. Epit,lote alte:rrdoo 
and veining is locally intense. In one,: locality. an 
aphanitic flow has a bulbous, weathering pattern thzlt !s 
suggestive of pillows. 

The next prominent ridge in the section is 
comprised of light grey to white-weathering, well 
bedded lapilli toi’fs, ash-flow mffs and volcanic debris- 
flows. The ash4low toffs are weakly welded to un- 
welded and conmin light coloured, lapilli-sized clasts 
that include aphanitic rhyolite, flow-banded rhyolite and 
scoriaceous toff in a fine-grained, greyish green, 
feldspar-phyric mati (Photo 3). Mike Villeneuve of 
the Geological !lurvey of Canada collected a sample 
from this unit for U-Pb isotopic dating of zircons. 
Debris flows in the section contain clasts of the ash- 
Row tuffs and are probably locally derived. 

The Triassic section is truncated by a north- 
trending normal fault that traces thrwgh Skibead 
Lake. East of the fault is the Granisle graben ,which 
contains flat-lying Eocene Yewman aml Buck Creek 
volcanics. The bedding attitude in the Triassic w:ticn 
becomes more northerly and near vertic.%l towwh; ti.e 
edge of the graben, probably due to downward 
movement on bounding faults. 

Overlying the felsic lapilli and ash-flow toffs is a 
section of interbedded medium to coarse-grained 
volcanic wacke, aquagene mff and autobrecciated, 
amygdaloidal basalt flows. These rocks weather a 
distinctive orange-tan colow and have a dark green 

Rocks similar to those exposed ,in the Skinhez!d 
Lake section crop out down the middle elf the Newn;m 
Peninsula and on the east shore of the Isagan Axm of 
Babine Lake. These rocks were previou $1~ mappod z% 
part of the Lower Jurassic Telkwa Formation, bul: we 
believe they are Triassic in age and comlative with the 
Smhini Group. This conclusion is bawl on lithologic 
similarity. In both areas the rocks are mixed basalt and 
rhyolite in composition with pyroclastic and epicl;sstic 
members characterized by angular fekic cl&s in a 
green chloritic matrix. The section may include minor 
amounts of marine siltstone and limestone:. 
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Photo 3. Lapilli tuff with felsic clasts, unit uTrS. 

PM-TOPLEY FOLIATED DZORZTE 

Medium-grained equigranular, hornblende-biotite 
diorite underlies the high hills just outside of the 
northeast comer of map sheet 93Ll16. The diorite has a 
pronounced mineral foliation defined by the alignment 
of hornblende and biotite. In one locality this foliation 
has an attitude of 095/65S. Xenoliths of biotite 
microdiorite, up to 10 centimetres in diameter, have 
indistinct (resorbed?) margins and are abundant in the 
intrusive. Fine-grained, pink aplitic dikes of the Topley 
intrusive suite cut the diorite, suggesting that the latter 
is an older phase and may possibly be comagmatic with 
Upper Triassic Stuhini volcanics. In general, the diorite 
does not resemble any phase of the Topley suite due to 
its apparent lack of potassium feldspar. An Ar-Ar 
geochronology sample collected from this intrusion may 
yield important age constraints and cooling history 
information. 

LATE TZUASSZC TO EARLY JURASSZC 
TOPLEY INTRUSIONS (EJT) 

The Topley intrusions, as defmed by Carter (1981), 
include quartz diorite to quartz monzonite of Late 
Triassic to Early Jurassic age. Earlier studies (Carr, 
1966; Kbnura el al., 1976) used the term Topley 
intrusions for granite, quartz monzonite, graoodiorite, 
quartz diorite, diorite and gabbro intrusions of probable 
Jurassic age that intrude Triassic volcanic rocks from 
Babine Lake to Quesnel. Included in this Topley suite 
were high-potassium intrusions associated with the 
Endako porphyry molybdenum deposit. However, 
subsequent K-AI isotopic dating showed most of these 
intrusions were Late Jurassic to Early Cretaceous in age. 
Consequently, the intrusions around Endako were 
renamed the Francois Lake intrusions to distinguish 
them from the older Topley suite. 

Potassium-argon isotopic dates for the Topley 
intrusions, as defined by Carter (1981), would include 

Photo 4. View looking northwest toward Turkey Mountain. 

ages as young as 178 Ma, but most are between 199 and 
210 Ma (Early Jurassic) using the old decay constants. 
Most of these dates are from large plutons in the Topley 
area and southwest of Babine Lake. In the current study, 
we restrict the term Topley intrusions to typically pink, 
potassium feldspar rich granite and quartz monzonite of 
apparent Late Triassic to Early Jurassic age. We 
consider the type area to be the southeast comer of the 
Fulton Lake map sheet where a large, multiphase 
intrusive body, the Tachek stock, is well exposed in 
clear-cuts and along the shores of Babine Lake. The 
high-potassium composition of these rocks distinguishes 
them from older and younger plutonic suites that are 
mainly granodiorite to quartz diorite. Phases of the 
Topley intrusions, as defined in this study, intrude rocks 
believed to be correlative with the Permian Asitka and 
Late Triassic Stuhini groups. The only locality where a 
Topley intrusion has been observed cutting Telkwa 
Formation rocks is in a creek exposure 3 kilometres 
west of Lennac Lake. Here, a tine-grained, pink aplitic 
dike, typical of the youngest phase of the Topley suite, 
cuts maroon lapilli toffs. 

In the current study area there are only two 
localities where the Topley inrmsions have been dated 
(Table 1). A 205+9 Ma age (210 Ma revised) was 
determined on hornblende extracted from coarse- 
grained porphyritic monzonite exposed on a small 
island 8 kilometres north of Topley Landing (Wanless, 
1974); a 176 Ma57 Ma age (178 Ma revised) was 
determined on biotite from a biotite-quartz-feldspar 
porphyry die at the Tachek porphyry copper prospect 
(Carter, 1981). Based on lithology and apparent age we 
do not consider the dikes at the Tachek property to be 
part of the Topley suite. They are more likely related to 
compositionally similar rocks in the T&w Formation 
although the 178 Ma age is too young even for this 
correlation. 

TOPLEY INTRUSIVE PHASES 

The Topley intrusions have been divided into 
several mappable phases based on macroscopic field 
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observations and modal abundances. Names of phases 
were assigned using the IUGS chwsitication scheme for 
intrusive rocks. Future work, to better characterize the 
intrusive suite, will involve staining, thin section 
examination and whole-rock geochemistry. Following is 
a brief description of the plutonic phases from oldest to 
youngest. 

Monzonite to Quartz- Monzonire Phase 

This phase occupies the eastern part of the Tachek 
stock on the Fulton Lake map sheet. It typically 
weathers orange and forms some of the conspicuous, 
large orange outcrops in cleat-cuts on the east side of 
Babine Lake. This phase is mainly a leucocratic, 
medium to coarse-grained, equigranular and 
plagioclase-physic intrusive that varies from monzonite 
to predominantly quartz monzonite in composition. The 
groundmass is composed of intergrown potassium 
feldspar and quartz crystals. Slightly larger plagioclase 
phenocrysts (up to I mm) sometimes give the rock a 
porphyritic appearance. The rocks commonly contain 
biotite with or without hornblende, with matics totalling 
less than 3% by volume. Miarolitic cavities occur only 
in this phase of the Topley suite,, They are tilled with 
terminated quartz crystals which may have a black 
coating, and less frequently with epidote crystals. The 
cavities vary from several milliietres to 2 centimetres 
in diameter with the average being 1 centimetre. Mike 
Villeneuve of the Geological Survey of Canada 
collected a sample from this phase for U-Pb isotopic 

dating, in an overgrown clear-cut on the r:ast side c’fthe 
lake. 

A slightly different monzonite was obsenwl in 
contact with the coarse-grained main nmnzonite Ilhare 
in two localities. Although noteworthy, this unit may 
not be of regional significance. The phax is a vels file 
grained monzonite with densely p;.cked, lb!adcd 
feldspars on a millimetre scale. The con :act behwen it 
and the main monzonite is diffise ant! suggwts that 
both rocks were molten when intruded and that th:y 
could possibly be segregations of the same ma@na. ln 
another locality, an apoplrysis of the coarse-gr:lim:d 
monzonite has invaded a ftie-grained l,lhase that aljo 
appears to have been only partially crystallized. 

Other variations in the monzonite :nclude a :Fie- 
grained phase with bladed hornblend,,: crystals iuld 
small areas of freer grained intmsike with !csrer 
plagioclase, which may be closer :o syenitt: in 
composition. 

Granite Phase 

The granite phase, which crops out .,n the easi ald 
west shores of Babiie Lake and on LolIp and I>:uble 
islands, comprises the largest proportior! of the ‘T:8pley 
intrusions in the study area. The ganite is mwe 
monotonous in composition and visual appeamncc: than 
the quartz monzonite phase. It typically has a mc:dium 
to coarse-grained equigranular texture and weathers 
pale pink. Locally the granite is sparsely porpkyriitic 
with scattered orthoclase megacrysts up ‘10 2 centimebes 
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