
Chapter 10 Jurassic to Cretaceous volcanics

Volcanic rocks ranging from probable Lower Juras-

sic to Tertiary age occur sporadically throughout the map

area. Past investigators have been disadvantaged by a

paucity of isotopic age data for these rocks. This has im-

peded correlation, or due to the similarity of many

non-coeval volcanic units, has led to incorrect correla-

tions. Relative ages assigned by lithologic and geochemi-

cal similarity as well as stratigraphic relations involving

rocks of known age has been moderately successful.

However, in many instances such correlations are ambig-

uous and have led to nomenclatural problems. New isoto-

pic age dating of rocks in the map area considerably aids

in the correlation of distinct volcanic successions. Prod-

ucts of this study include five new U-Pb and two new

K-Ar age determinations on Cretaceous and younger

volcanics. An additional four U-Pb and two K-Ar dates

from probable synvolcanic intrusions are reported in “In-

trusions” (section 14). Most of these dates are reported

here for the first time. Detailed analytical techniques and

tabulated data are presented in Mihalynuk et al. (1992).

Numerous new isotopic age determinations are also pre-

sented in Hart (1995) for coeval rocks immediately north

of the map area in southern Yukon.

Young volcanic strata occur as numerous wide-

spread, isolated remnants of originally much more exten-

sive blankets. In many instances volcanism appears to

have been focused along major structural breaks, such as

the Nahlin and Llewellyn faults. As many as five separate

volcanic episodes may be represented, each composed of

several lesser volcanic pulses. An undated episode in-

cludes folded, mafic to felsic tuff and distinctive coarse,

bladed feldspar porphyry flows and tuff; it is presumed to

be Lower to middle Jurassic. A Middle Cretaceous epi-

sode, circa 90 Ma, is dominated by the intermediate to

felsic Montana Mountain volcanics. An early Late Creta-

ceous episode, circa 82 Ma, includes the extensively

block faulted and tilted Windy-Table volcanics. An iso-

lated episode of Paleocene age is indicated by circa 59

Ma age date from rhyolite near Skelly Lake, but the age is

suspect (see Chapter 4). Sloko Group volcanism spanned

56 - 54 Ma and produced the intermediate to felsic

pyroclastic and epiclastic rocks that were relatively flat

or gently warped as they infilled paleotopography devel-

oped on deformed Boundary Ranges and Laberge Group

strata (see next Chapter).

Lower to Middle Jurassic Volcanic
Suite (lmJv)

Intermediate pyroclastic and flow units of probable

Lower to Middle Jurassic age crop out both northwest

and southeast of Tutshi Lake within 104M/15 (Figures

10-1 and GM97-1). Prior to this study they were included

as part of a Pennsylvanian to Triassic suite (Christie,

1957) now known to be primarily composed of Upper

Triassic Stuhini Group strata (Mihalynuk and Rouse,

1988b). However, these volcanics are distinguished from

Stuhini Group volcanic rocks because they lack both vo-

luminous augite-phyric basalt flows and granite boulder

conglomerate interlayers. Further, they are interlayered

with conglomerates most likely derived from the Laberge

Group (Figure 10-2).

A variety of lithologies are common within this rock

package. These include bladed feldspar porphyry flows

and tuffs, dacitic lapilli ash tuff, dark angular lapilli tuff,

rhyolite flows and ash flows, variegated feldspar-phyric

flows or coarse pyroclastics, and polymictic felsic lapilli

tuffs. An average composition for the suite is probably
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andesite to dacite, albeit small amounts of rhyolite to ba-

salt are common.

Bladed Feldspar porphyry

Bladed feldspar porphyry flows are the most con-

spicuous rocks of the lower to middle Jurassic volcanic

suite and are probably of basaltic andesite composition.

White plagioclase crystals 2 to 3 cm long are commonly

trachytically aligned and crowded within an amygdaloid-

al dark brown to olive green quartz-calcite-epidote-

chlorite altered matrix. Plagioclase can comprise up to

40% of the rock, although sparsely porphyritic and even

aphanitic flows occur. Within one relatively thick succes-

sion (approximately 120m), individual flow thicknesses

are less than 5m and typically 0.75m - 2m. Flow-top brec-

cias are common, as are interflow bladed crystal or ash

tuffs. This lithology, while characteristic, cannot be con-

sidered diagnostic of the suite since similar lithologies

occur within both older and younger volcanic packages.

For example, both Upper Triassic rocks of the Stuhini and

Takla Groups (Monger, 1977b) and Lower Jurassic rocks

of the Hazelton Group (Mihalynuk, 1987) contain units

that are lithologically identical. Hart (1995) describes

similar units as being characteristic of the circa 80 Ma

Wheaton River volcanics to the immediate north in the

Yukon. In the absence of age data to the contrary, the

Wheaton River volcanics are the favoured lithologic cor-

relative of the Lower to Middle Jurassic volcanic suite.

However, the basal contact shows bladed feldspar crys-

tals in a mixed ash and argillite matrix above Laberge

Group argillites. Thus, a depositional continuity and

therefore a Lower to Middle Jurassic age is indicated (see

“Contact Relationships” below). In general, bladed feld-

spar porphyry flows are most abundant in the lower to

middle portions of the suite.

Dacitic tuffs and rhyolite

Felsic tuffaceous rocks are more typical of lower and

upper stratigraphic intervals. The lower stratigraphy is

dominated by lapilli tuffs of a composition that probably

ranges mainly from rhyolite to andesite. They are pink,

brown and dark grey matrix-rich tuffs with light grey,

green or white subangular to flattened lapilli. Commonly

the lapilli contain up to 20% epidote-chlorite altered feld-

spar crystals. Less commonly they are sparsely quartz-

phyric. Intense epidote-chlorite alteration locally affects

entire outcrops.

On the flanks of the tallest mountain in the area (un-

named, 7245 feet), vesicular bladed feldspar porphyry

flows and interflow pyroclastics give way up section to

well layered lithic ash and lapilli tuff in 1 to 50 centimetre

thick beds at the mountain peak. Beds are normally mas-

sive, but can display normal and reverse grading. Bed-

ding sags resulting from balistic lapilli are common. On

average these tuffs are probably of dacitic composition.

They are well indurated, light grey to buff-weathering

and black on fresh surfaces. Fragments are commonly

more resistant than the fine ash matrix. Lapilli are varie-

gated, mainly red, black or white. Accretionary lapilli are

rare.

One distinctive vitrophyric ash tuff crops out on both

sides of Tutshi Lake. It contains 10-20 percent white or

pink-weathering, elongate, subangular lapilli in a glassy

black matrix. Flow or compaction foliation aligned the

lapilli with the internal fabric of the eruption units.

Pink, tan or grey rhyolite flows and flow breccias are

common but aerially restricted. Rhyolite lapilli and

bombs occur in strata having a wider distribution. Welded

rhyolite ash flows display a strong flow lamination and

abundant fiammé having length to width ratios of 10 or

more.

Lithologic variability in the dacite - rhyolite package

precludes its subdivision at the scale of mapping.

Conglomerate of Laberge Derivation

West of southern Tutshi Lake, an interval of con-

glomerate up to 250 metres thick occurs near the middle
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Figure 10-2. Correlation of Early to Middle Jurassic volcanic
rocks within the Tagish Lake area. Basement rocks include Bound-
ary Ranges metamorphic suite, Late Triassic granodiorite, and
Laberge Group west of the Llewellyn fault.



of the Jurassic volcanic suite stratigraphy (Photos 10-1,

10-2). It is composed mainly of well-rounded cobbles of

finely bedded sandstone, siltstone, wacke and arkose

(60%). Black, laminated argillite clasts comprise a fur-

ther 20% (Photo 10-2). Possible rhyolitic comprise up to

2% of clasts. Other dark-coloured clasts of possible vol-

canic origin are difficult to distinguish from cherty

mudstone in outcrop, although their volcanic origin is ap-

parent in thin section. Hornblende feldspar porphyry and

other intermediate to mafic volcanics comprise about

1%. Granules and pebbles of vein quartz are a minor but

conspicuous component. Arkosic matrix accounts for

about 15% of the rock. Proportions of different clasts

change from south to north. Argillite clasts decrease

while quartz and igneous clasts increase in numbers.

Sandstone clasts remain constant in number. A sandy ma-

trix gives way to wacke. Locally, clast imbrication

suggests south-directed paleoflow.

Similar and possibly correlative conglomerate is ex-

posed 2 kilometres northeast of the mouth of Moon

Creek. Sedimentary clasts are most likely derived from

the Laberge Group since clast lithologies are identical to

a variety of Laberge units. Carbonized tree trunks,

branches and fronds up to a metre or more in length are

common, and accumulations of plant debris have pro-

duced thin, irregular and sandy coal seams (less than 10

cm thick) within the conglomerate.

Contact Relationships

Early to Middle Jurassic volcanic rocks are depos-

ited on a variety of substrata. Most nearly coeval are

argillites of the Lower Jurassic Laberge Group. Near

contemporaneity is based on the ash-rich nature of

argillites near their contact with the volcanics west of

southern Tutshi Lake. Here, hyaloclastite and pillow

breccia overly lithic arkose and wacke probably belong-

ing to the Laberge Group. Also at this locality, argillite

olistoliths up to a few metres long occur within the lowest

volcanic units. Such olistoliths appear to be soft-

sediment deformed, suggesting they were not lithified

when incorporated into the volcanics. Although the

argillite olistoliths are thought to have been derived from

the Laberge Group, this is by no means proven. Much of

this interpretation relies upon lithologic similarity of the

olistoliths to sediments yielding sparse ammonites of

Early Jurassic age (Tipper, 1987; north of the Llewellyn

fault; Fossil locality C-153903, Table AB1) that are cor-

related with the Laberge Group.

On the peaks east of southern Tutshi Lake, exposure

is imperfect but fine-grained black lapilli tuff appears

interbedded with argillite, siltstone and wacke at the con-
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Photo 10-1. Conglomerate within the Lower to Middle Jurassic
volcanic package. Cobbles are comprised mainly of Laberge-like
lithologies.

Photo 10-2. Photomicrograph of a
representative sample of the con-
glomerate shown in Photo 10-1.
Scale: width represents approxi-
mately 2.5 mm of sample.



tact between marine sedimentary rocks and dominantly

subaerial volcanic rocks. Here too, the sediments most

closely resemble Laberge Group strata. Macrofossils col-

lected from these sediments include belemnites and

coralites, but none of the collections are diagnostic

(Photo 9-1).

A knife-sharp contact is exposed between these vol-

canic strata and altered rocks of the Late Triassic Bennett

granodiorite ( cf. Hart and Radloff, 1990). At one locality

these volcanics were deposited on conglomerate derived

f rom both Bennet t g ran i te and highly s t ra ined

quartz-mica schist (Photo 8-3). Rocks of this age proba-

bly also sit directly on schists of the Boundary Ranges

Metamorphic Suite, although good exposures only ex-

tend to within a few metres of the contact, which was not

observed.

About 500 metres west of the southern end of Tutshi

Lake, argillite mapped as Laberge Group (Figure

GM97-1) is intercalated with basaltic rocks. The basalt

appears to form a small, 2 metre thick pillowed lens be-

low the contact with the main exposures of Lower to Mid-

dle Jurassic volcanic rocks.

Between Paddy Pass and Bennett Lake Early to Mid-

dle Jurassic volcanics are in contact with Laberge-like

strata at several localities. In some cases the two are jux-

taposed across high angle faults, in others the contact ap-

pears disconformable if not gradational. In general,

however, an unambiguous conformable relationship can-

not be demonstrated at any locality.

Geochemistry, age & tectonic setting

One mafic sample of unit lmJv was analyzed for rare

earth elements. A normal MORB-normalized plot is

shown in Figure 10-3. The pattern shows light REE en-

richment with no appreciable europium anomaly. Posi-

tive Gd and Yb anomalies cannot be accounted for given

the limited data set. This REE pattern is most like those

displayed in supra-subduction zone settings.

Lower to middle Jurassic volcanics appear to

paraconformably overly Laberge Group strata (as dis-

cussed above) and must be Lower Jurassic or younger in

age. Isotopic age constraints on the youngest age is lim-

ited by granitoid plutons that cut deformed volcanics and

have been dated by the K-Ar method at 78 and 92 Ma

(new decay constants after Bultman, 1979; Table AA5).

The age of deformation is unknown, but it may be related

to emplacement of the Cache Creek terrane prior to about

172 Ma (cf. Mihalynuk et al., 1992a), when the Fourth of

July batholith was emplaced (see Chapter 12).

Deposition of these rocks appears to span a period of

tectonism accompanied by differential uplift. Two

depositional series are represented; they are separated by

the significant interval of cobble conglomerates com-

posed almost exclusively of Laberge-like argillites and

wackes. The predominance of sedimentary clasts is sur-

prising. Apparently, volcanic deposition was briefly

overwhelmed by sediment supplied from a denuded basin

containing only Laberge Group or identical lithologies.

In the Yukon, the Tantalus conglomerate may be Upper

Jurassic age in part, but it contains primarily chert clasts.

Possibly, the volcanics above the conglomerate are sig-

nificantly younger than that those below. Isotopic dating

is needed to firmly establish the age of these volcanics,

and the range in age of deposition within the succession.

If, as is interpreted here, these volcanics are depos-

ited paraconformably on Laberge strata, and the youngest

dated Laberge strata in the map area are of Toarcian age,

then Toarcian is the maximum age of the volcanics. One

possible magmatic correlative is the regionally extensive

circa 185 Ma Nordenskiold dacite (see Chapter 9; cf.

Johannson, 1994), although the dacite is slightly older

thanthe youngest dated Laberge Group in the area

(Toarcian is 183.6 +1.6/-1.1 to 178 +1/-1.5Ma according

to Pálfy, 1998) and there is no evidence of basin uplift

during Nordenskiold time. Another is the Bennett

Plutonic suite of about 179 to 176Ma (Chapter 12) al-

though no volcanics of this age are known elsewhere.

Mineral potential

No significant mineral occurrences are known within

the Early to Middle Jurassic volcanic succession and lack

of age control precludes serious speculations based on

correlation with mineralizing events elsewhere. How-

ever, it is worthwhile to note that the shallow marine set-

ting, felsic volcanic composition and potential age range

have potential equivalents at the shallow hydrothermal,
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Figure 10-3. N-type MORB normalized plot of REE concentra-
tions in a Lower to Middle Jurassic volcanic sample analyzed by
inductively coupled plasma mass spectroscopy technique. The
plot shows light element enrichment like that observed in
subduction zone environments.



gold-rich Eskay Creek deposit in the northern Bowser

Basin.

Cretaceous Volcanic Suites

Volcanic rocks of known Cretaceous age are mainly

exposed in northeastern Tutshi Lake map area and north

of Graham Inlet (Figure 10-4). As discussed above, they

have historically been subjected to a plethora of names,

but here are grouped into either the Montana Mountain or

Windy-Table volcanic suites. Most of the known expo-

sures probably belong to the latter suite; Montana Moun-

tain volcanics are probably restricted to within a

kilometre east of the shore of Windy Arm (Figures 10-4

and 10-5).

Montana Mountain volcanic complex (Kmv
95 Ma)

Immediately north of the British Columbia border,

altered volcanic rocks of the mid-Cretaceous Montana

Mountain volcanic complex host about 20 polymetallic

mesothermal gold-bearing base metal sulphide veins, in-

cluding those at the historically important Venus Mine

(Figure 1-1). The complex also hosts several other

polymetallic gold veins within southernmost Yukon.

Rocks comprising the complex have been mapped in

detail by Roots (1982) and, most recently, as part of a

1:50 000 scale study by Hart and Pelletier (1990). Al-

though details of the distribution and origin of units differ

between the two studies, three major compositional units

are recognized. From oldest to youngest, these are: a

lower unit of dark green and maroon, massive to poorly

bedded andesite and more restriced mafic flows and

tuffs; a middle unit of rhyolitic flows, breccia and tuff

characterized by its rust to yellow colour; and an upper

unit comprised of dark green, aphanitic and feld-

spar-hornblende-phyric hypabyssal andesite. Roots

(1982) considered the volcanic units to be products of a

continuum of successive eruptive episodes. Isotopic data

presented by Hart (1995) points to a magmatic hiatus of

about 10 Ma between the lower mafic-intermediate (95

±1 Ma) and middle rhyolite successions (84 ±1 Ma).

Thus, the two are separated in this report. The lower unit

is included in the Montana Mountain volcanic complex,

while the middle and upper, felsic volcanics and intrusive

equivalents are included with the Windy-Table suite (see

following section).

At its southern limits, the Montana Mountain volca-

nic complex extends into British Columbia (Figure

10-4). It is shown on Figure GM97-1 to cover about 10

km
2

east of Windy Arm; however, a large portion of this

unit, and unit lmJv to the east, probably are more appro-

priately included with the Windy-Table suite. In an ex-

treme view, Mihalynuk et al. (1996) show both of these

units as belonging to the Windy-Table suite. In actual

fact, probably one or two square kilometres are underlain

by Montana Mountain complex (lower unit) as shown in

Figure 10-5, but detailed mapping and isotopic dating

will be required before the limits of Montana Mountain

volcanics and similar units can be accurately delineated.

Grey-green intermediate lapilli tuff and breccia are

lithologically similar to rocks on the west (Yukon) side of

Windy Arm (Photo 10-5). This unit extends about 200

vertical metres up the valley wall where it gives way to

rhyolitic rocks that are now correlated with the Windy-

Table suite. Unfortunately, this contact was crossed only

once and its nature was not determined.

Windy-Table suite (lKW 82 Ma)

Rocks included in the Windy-Table suite occur in a

belt that is coincident with the Nahlin fault, although a

genetic connection cannot be proven. The belt extends

from Windy Arm southeast to at least Table Mountain

and perhaps farther to include steeply dipping volcanic

strata on the north flank of Atlin Mountain (Figure 10-4).

Rock exposures are best near the north and south ends of

the belt. The belt encompasses rocks in southernmost Yu-

kon that are mapped as part of the Montana Mountain vol-

canic complex (Roots, 1980; Hart and Radloff, 1990). In

British Columbia, they have been mapped as “volcanic

rocks of uncertain age” (Christie, 1957; Aitken, 1959), as
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Late Cretaceous to Early Tertiary volcanic rocks (Mon-

ger, 1975), as Triassic Peninsula Mountain volcanics

(Bultman, 1979), as Late Cretaceous Hutshi Group

(Bultman, 1979; Grond et al., 1984), and as equal parts of

Middle to Upper Jurassic volcanics and Late Cretaceous

Montana Mountain volcanics (Mihalynuk and Rouse,

1988a; Figure GM97-1). Mihalynuk et al. (1991) adopted

the nomenclature of Bultman (1979) and included all of

the volcanic strata on Table Mountain with the Peninsula

Mountain volcanics, despite a reported Rb-Sr whole rock

isochron of 72.4 ±2.1 Ma (Grond et al., 1984) arising

from analysis of these and other volcanic rocks in north-

western British Columbia. However, a U-Pb zircon age of

81.3 ± 0.3 (Mihalynuk et al., 1992a) from the upper vol-

canic stratigraphy within the Table Mountain volcanic

complex confirmed the Late Cretaceous age assignment

of Grond and others (Mihalynuk and Smith, 1992a; see

also Chapter 7).

Volcanic divisions followed here are essentially

those of Mihalynuk and Smith (1992b) where intermedi-

ate to felsic volcanics of the Late Cretaceous Table Moun-

tain volcanic complex are believed to rest above possible

Triassic strata of the Peninsula Mountain suite. However,

the name Windy-Table volcanic suite is used here in rec-

ognition of the more widespread distribution of these

volcanics and to conform to a standardized nomenclature

for magmatic rocks in southern Yukon and northern BC

that is currently under development (cf. Hart, 1995).

Windy-Table volcanics are dominantly felsic in com-

position and are characterized by quartz-phyric ash flow

units (Figure 6-2). Altered, orange-weathering,

quartz-orthoclase-plagioclase-biotite (± hornblende)

porphyry stocks up to 5 square kilometres in size, partly

crosscut the succession, but are believed to be comagma-

tic (Chapter 12).

Windy Arm to Eastern Tutshi Lake

Andesite to rhyodacite flows, ash flows, tuff and re-

lated volcanic strata occur at both Windy Arm and eastern

Tutshi Lake. Many units can be followed at least intermit-

tently between these areas, although they are not specifi-
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Photo 10-3. Photo of Montana Mountain complex volcanic brec-
cia.
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Figure 10-5. Acomparison of the interpreted extents of Montana Mountain volcanic rocks. (a) as shown in GM97-1 (b) an alternative,
equally plausible, and preferred interpretation.



cally shown on Figure GM97-1. Rocks at Mount Conrad

comprise the western part of the area. They correlate with

the upper, felsic flows and pyroclastics of the Montana

Mountain volcanic complex as mapped by Hart and

Radloff (1990). However, new isotopic data (Hart, 1994)

indicate that the upper felsic volcanics belong mainly to

the middle unit of Hart and Radloff (1990) and are coeval

and correlative with the Windy Table suite.

Windy-Table suite volcanic rocks underlying Mount

Conrad are typically flaggy weathering, argillically al-

tered (clay, calcite, remnant pyrite) and quartz feldspar-

phyric. Chlorite locally replaces both matrix and clasts

and is pseudomorphous after mafic minerals, particularly

in an aerially restricted unit of green to maroon andesitic

lapilli tuffs. Rhyodacite flows are banded, and probable

ash flows display elongate, flattened fragments.

Closer to Tutshi Lake, relatively flat-lying flows are

an important part of the succession (Photo 10-4). They

range in composition from probable andesite to rhyolite.

Andesitic flows are 2 to 7 metres-thick, brown weather-

ing and sparsely feldspar-phyric. Feldspar as glomero-

crysts or as subtrachytic laths up to 1 centimetre long

comprises up to 10% of the rock. Amygdules of quartz-

calcite and prehnite? are common. Good flow tops and

rubbly flow bottoms commonly grade into interflow

polymictic lapilli tuff and/or laharic units. Interflow tuffs

include autobrecciated blocks of the flows and aphanitic

brown, cream, green and reddish fragments in a fine crys-

tal-ash matrix.

Rhyolite flows and ash flows have the same general

phenocryst composition: quartz (5%), plagioclase

(5-10%), sanidine? (5-10%) and biotite (2-3%). The

flows have steep margins and are commonly flow banded

and spherulitic.

Felsic tuffs are generally green, less commonly ma-

roon, grey or brown, with cream, buff, green and pink

fragments in a siliceous and chloritic lapilli-crystal ma-

trix. Feldspar is ubiquitous (5 - 10%) and biotite, though

less abundant, is widespread. Quartz phenocrysts are not

common, but where present, comprise approximately 2%

of the rock. Flattened lapilli may be totally replaced by

prehnite to form waxy, green flattened globules. Flow or

compaction layering is common. Compositionally simi-

lar green tuffite may occur where tuffs are water lain or

slightly reworked.

These volcanic strata are probably correlative with

the youngest unit of Hart and Radloff (1990). They are

extensively cross-cut by a series of grey-green, feldspar-

and sparsely hornblende-phyric andesite dikes that con-

sistently trend 030°, and may have been emplaced during

a late pulse of Montana Mountain magmatism.

Table Mountain and vicinity

Most mapping within Windy-Table volcanic suite

during this study focused on the dissected plateau around

Table Mountain. Here widespread eruptive units, partic-

ularly quartz-phyric ash flow marker horizons, aid in the

development of a tentative stratigraphy. Offset of these

marker horizons points to block faulting or deposition on

a highly irregular paleosurface. As expected, facies vary

greatly across this volcanic terrain.

Conglomerate and Tuffite (lKWc)

Conglomerate is developed at the base of the

Windy-Table volcanic suite at several localities where it

is underlain by various phases of the Fourth of July

batholith. Northeast of Table Mountain, near the west

shore of Graham inlet, the contact between a red tuffite

containing clasts of the nonconformably underlying

hornblende-biotite monzogabbro and the intrusion is

well exposed. The unit grades upwards into a coarse

dacite block breccia.

The northern flank of a small mountain (elevation

3000 feet) between Graham Inlet and Safety Cove is un-

derlain by conglomerate and tuffite containing fragments

of mainly aphanitic andesitic(?) but also flow-banded

rhyolite clasts as well as sparse pebbles of siliceous argil-

lite and rare serpentinite clasts of the Cache Creek com-

plex. Locally, clasts up to cobble size of quartz

monzodiorite of the Fourth of July body predominate.

Nonconformable relationships are perhaps best exposed

at Safety Cove. There a polymictic cobble conglomerate

containing clasts of biotite quartz diorite as well as a vari-

ety of white rhyolite and andesite clasts (Windy-Table

volcanics) directly overlies altered Fourth of July biotite

diorite. Alteration in the intrusive rock below the con-

glomerate probably represents a weakly developed

paleoregolith.
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Photo 10-4. A view to the northeast of relatively flat-lying
Windy-Table volcanic suite strata above the north shore of eastern
Tutshi Lake. Light weathering rocks in the distance are dominantly
carbonates of the Cache Creek Terrane.



Rhyolite (lKWr)

Volumetrically minor, but distinctive white- to red-

dish-weathering, flow-banded rhyolite occurs at the base

of the Windy-Table succession in many areas. Rocks are

very fine grained, and have a marked linear and planar

flow fabric. A platey parting commonly parallels the flow

foliation. Flows were probably quite viscous, as evi-

denced by near-vertical flow-foliation at the flow mar-

gins and strongly brecciated flow tops. Some rhyolite

units are entirely brecciated or tuffaceous.

Lahar (included in lKWa)

Near the mouth of the Atlin River, volcanic strata dip

moderately to the east, but otherwise display little defor-

mation and only minor alteration. Four lithologies are

represented: coarse laharic breccias, monolithologic

pyroclastics, minor epiclastic units and green to ochre

flows. The most widespread of these units are coarse, pre-

dominantly clast-supported laharic breccias. Blocks are

typically round, less commonly subangular, and gener-

ally of decimetre size, although they range up to several

metres in diameter. They are generally either andesite or

rhyolite. Andesitic blocks composed of about 35% fine to

medium-grained, trachytically aligned feldspar (±

hornblende) are most common. They are rounded and

vary in colour; most are, red, purple, orange or green.

Slightly more angular and less abundant are rhyolitic

blocks that are white, grey or light green. These display

flow layering, planar fractures and a waxy fresh surface.

This unit is massive with little clast sorting, imbrication

or alignment. Felsic clasts within the unit may in part be

derived from the ash flow units described in the following

section.

Apparently overlying the laharic breccia are coarse

monolithologic pyroclastic and interbedded epiclastic

rocks. These units dip moderately westward. The pyro-

clastics are grey to mauve and contain abundant rounded,

10 to 30 centimetre trachytic blocks. They are very fine to

medium-grained with feldspar and hornblende as the

most common identifiable minerals. Epiclastic inter-

layers are coarse lithic volcanic sandstones to mudstones.

Some epiclastic layers may be water-lain ash tuffs.

Dark green to black pyroclastics on the north shore of

the mouth of the Atlin River form beds ranging in thick-

ness from 1 to more than 5 metres. One lapilli tuff con-

tains abundant carbonized wood fragments, locally

comprising up to 5 percent of the rock. Intercalated flows

are dark green to ochre and very fine grained with rare

feldspar crystals up to 3 millimetres long. Locally they

contain 5 to 10 percent elongated calcite amygdales.

Ash flows (lKWaf)

Ash flows are mauve, tan, grey and light green and

display a flow layering due to lapilli elongation that var-

ies from distinct to indistinct. They locally display good

welding textures. Ash flow matrix consists dominantly of

altered volcanic glass (Photo 10-5), feldspar (plagioclase

and sparse K-feldspar?), quartz and biotite. Atop flow

units are crystal vitric tuffs consisting of feldspar (35%

plagioclase) and biotite (4%). These interflow units may

include non-welded flow tops of ash flow units, but are

mainly pyroclastic debris that accumulated between ash

flow eruptions.
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Photo 10-5. Photomicrograph of devitrified matrix within ash
flow unit of the Windy-Table suite in plane polarized light (top)
and cross polarized light (bottom). High relief and birefringence
domains in the plagioclase phenocryst (Pl) are calcite (Cal). Scale:
width represents approximately 1 mm of sample.
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Figure 10-6. Geochemistry of one basaltic sample from the Windy-Table volcanic suite: (a) alkalis versus silica classification
diagram shows the basaltic andesite composition of the sample (fields of Cox et al., 1979); (b) K2O-SiO2 potassic index of Ewart
(1982) shows that the sample is a high-K basaltic andesite; (c) alkalis-silica and (d) AFM diagrams of Irvine and Barager (1971)
show that the sample plots in the subalkaline and tholeiitic series fields; (e) (f) Nb*2-Zr/4-Y following the method of Meschede
(1986) and (g) Hf/3-Th-Nb/16 after the method of Wood (1980) both indicate that the basalt was formed at a destructive plate
margin. (h) Zr-Zr/Y discrimination plot following the method of Pearce and Norry (1979) shows that the sample plots in the
within plate basalt field.



Individual ash flow cooling units are generally ho-

mogeneous, monolithologic and 3 to 5 metres thick.

Some units are more than 10 metres thick and probably

record either local ponding or, where distinctive epi-

clastic or airfall interbeds are absent, multiple eruptive

units.

Maroon to grey ash flows comprise another aerially

extensive unit. Rocks are fine-grained, and strongly flow

banded, with squashed lapilli. Aligned feldspar and bio-

tite crystals further define flow foliation. They are locally

quartz-phyric.

Basalt (lKWb)

Distinctive black basalt flows and blue-green, well-

bedded interflow tuffs form a conspicuous unit that un-

derlies about 1 to 2 km
2

of the northeast flank of Table

Mountain. Flows are generally 0.5 to 5 metres thick and

have either planar or irregular contacts displaying both

flow-top and bottom breccias. Acicular to tabular vitre-

ous feldspar phenocrysts form up to 15% of the rock and

are up to 5 millimetres long. This unit may be the youn-

gest preserved within the Windy-Table suite; it overlies a

possible paleosol developed in unit lKWa.

REE and whole rock data

Examples of homogeneous, non-porphyritic and rel-

atively unaltered basalt units that are unequivocally part

of the Windy Table suite are uncommon. As a result, only

a single basalt sample was collected for analysis of major

oxides and trace elements (Table AD1). The volcanic

package cannot be characterized by a one sample, but it

does provide an indication of the geochemical orientation

of the succession. It is a basaltic andesite (Figure 10-6a)

that displays high-K chemistry (Figure 10-6b) it is appar-

ently subalkaline and tholeiitic (Figures 10-6c, d). On

discrimination diagrams the sample plots as either within

plate (Figures 10-6e, f, h) or as island arc basalt formed at

a destructive plate margin (Figure 10-6f, g).

Rare earth element analysis results from this sample

are shown in Table AD2 and plotted in Figure 10-7. On

the N-MORB normalized plot, the sample shows strong

light rare earth element enrichment. The plot displays a

negative europium anomaly, consistent with the strongly

plagioclase porphyritic nature of the succession. This

type of REE pattern is like that of subduction zone related

mafic volcanics.

Alteration, age & initial strontium ratios

Alteration of the Windy-Table volcanics is less in-

tense than that in the underlying Peninsula Mountain vol-

canic strata, but is generally more intense than alteration

affecting Eocene volcanics of the Sloko Group (compare

Photos 10-5, 7-5 and 11-1 respectively). Alteration as-

semblages include epidote-prehnite-calcite and white

mica.

Ash flows at Table Mountain that are part of the

Windy-Table suite have been dated by determination of

U-Pb isotopic composition of zircon populations as

81.3±0.3 Ma ( Mihalynuk et al., 1992a). This age corrob-

orates a Rb-Sr whole rock age determination by Grond et

al. (1984). Rb-Sr analyses by Mihalynuk et al. (1992a),

when combined with the Table Mountain data point of

Grond et al. (1984), produce a three point isochron of

75.3±2.7Ma. Initial strontium ratios back-calculated us-

ing the U-Pb age range determinations are 0.7039 to

0.7042. Such initial strontium ratios are consistent with a

magmatic source region that lacks a significant old, ra-

diogenic component.

Coeval magmatic rocks within the region comprise

the Surprise Lake batholith east of Atlin. The batholith

has yielded an equivalent U-Pb zircon age, within error

limits, of 83.8±5 Ma (Mihalynuk et al., 1992a). Back cal-

culation of initial Sr ratios based upon the U-Pb age data

and Rb-Sr isotope analyses of Mihalynuk et al. (1992a)

yield geologically unreasonable values of 0.6999 and

0.6552 for the Surprise Lake batholith. These ratios indi-

cate open system behavior and cannot be compared with

those for the Windy-Table suite.

Mineral potential

No major mineral occurrences are known in associa-

tion with Windy-Table volcanic rocks in the Tagish area.

However, gold mineralization in the Graham Creek area

could be associated with a magmatic hydrothermal sys-

tem of this age (for example see Ballantyne in Mihalynuk

et al., 1990). In contrast, Montana Mountain volcanic
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Figure 10-7. REE spidergram for a sample of the Windy-Table
volcanic suite.



rocks host numerous showings in the Yukon, including

the former Venus mine. Past recorded production at Ve-

nus is in excess of 1.17 million grams of gold and 38 mil-

lion grams of silver recovered from 154 000 tonnes of

ore. Reserves stand at 200 000 tonnes (Hart and Radloff,

1990). Past efforts to increase reserves at the Venus mine

have included the evaluation of Montana Mountain vol-

canic strata in British Columbia; so far, these have met

with little success.
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