
Chapter 7 Peninsula Mountain Volcanic Suite

Rocks of the Peninsula Mountain suite were named

Peninsula Mountain Formation by Bultman (1979) who

mapped a relatively thick succession at Peninsula Moun-

tain on the east shore of Tagish Lake. Prior to that time

they were included in the Chieftan Hill Volcanics

(Cairnes, 1911, 1913) and later were reassigned by

Aitken (1959) to his undifferentiated “Unit A”.

Mihalynuk et al. (1991) erroneously expanded the range

of the Peninsula Mountain Formation to include rocks

now determined to be Late Cretaceous in age and now as-

signed to the Windy-Table volcanic suite. Usage of the

name ‘Peninsula Mountain’ is consistent with that origi-

nally suggested by Bultman (1979), however, it is re-

ferred to here as a “suite” rather than a “formation” which

is more consistent with its poorly defined and complex

stratigraphy.

Peninsula Mountain rocks occur within a belt 10

kilometres wide, extending from Atlin Mountain

(104N/12W) to Sunday Peak (northern edge of

104M\9E; Figure 7-1). Isolated occurrences have also

been mapped at Telegraph Bay where they are cut by the

Middle Jurassic Fourth of July batholith, and on north-

western Teresa Island where siliceous volcanic rocks are

surrounded by other lithologies of the Atlin Complex.

Peninsula Mountain rocks on Theresa Island outcrop

over too small an area to be represented on Figure

GM97-1, or even at 1:50 000 scale (cf. Mihalynuk and

Smith, 1992b). On Figure GM97-1 they occur as a series

of outcrops less than 50metres long within unit CPac.

Peninsula Mountain rocks are compositionally di-

verse, ranging from cherty wackes and massive chert to

volcanic strata of rhyolite through to basaltic andesite.

Volcanic components can be difficult to distinguish from

overlying volcanic strata of the Windy-Table volcanic

suite, but are separated here on the basis of their indur-

ated nature, distinctive epidote-chlorite alteration, lo-

cally developed foliation (Photo 7-1), and moderate

eastward dips. Peninsula Mountain volcanic rocks in-

clude massive to sparsely pyroxene-phyric, dark green

flows(?), some with altered, partially digested, cobble-

sized clasts; strongly pyritic rhyolite flows and domes;

and an epiclastic unit. No significant folding has been

recognized. In the absence of extensive isotopic dating, it

is not possible to confidently correlate these rocks at all

locations (particularly on the east and south flanks of

Taku Mountain). However, an inferred age significantly

older than the overlying Table Mountain volcanics is
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Figure 7-1. Distribution of Peninsula Mountain suite in the Tagish
area.

Photo 7-1. Foliation developed within Peninsula Mountain
rhyolitic block tuff.



based on circumstantial geological evidence (see Age,

Correlation and Tectonic Significance section below).

Conglomeratic epiclastics (muTPc)

A conglomeratic epiclastic unit included within the

Peninsula Mountain suite weathers light colours but is

medium to dark green where fresh. It is well-indurated.

The most extensive exposures of this conglomerate are

along the north shore of Graham Inlet, more restricted ex-

posures occur south of Ear Mountain. Conglomerate also

crops out on the northern flank of Atlin Mountain, but

there it is strongly hornfelsed and of uncertain extent, so it

is included with undivided Peninsula Mountain suite

(muTP, Figure GM97-1).

Near the Atlin Mountain Pluton and other intrusions,

the conglomerate unit is bleached to a light grey-green

colour. Chlorite, epidote and quartz replace matrix and

clasts alike, and in some areas, the unit contains up to 1%

pyrite as irregular blebs. Bedding is locally well devel-

oped, but is generally vague. Much of the unit may be a

tuffite, with coarse ash layers and blocks of acicular

hornblende plagioclase porphyry and rare clasts of

pyroxene porphyry and flow-banded rhyolite. Elsewhere

the unit displays graded bedding from gravel to silt in

clastics derived from feldspathic volcanic porphyry.

Most clasts are subangular to subround. Some rounded,

lapilli to block-sized clasts have alteration halos, and may

be partially or entirely replaced by epidote. Rare pyrox-

ene-phyric amygdaloidal basalt flows are interlayered

with the conglomeratic epiclastic unit.

Pyritic Rhyolite (muTPr)

Rhyolite is most prominent near the base of the suc-

cession between the bulk of Peninsula Mountain strata

and sediments of the Atlin Complex. It occurs as massive

banded flows, small pyritic domes that are less than 10

metres in diameter, as a breccia unit (Photo 7-1), and

interbedded with epiclastics that contain chert-like cob-

bles (Photo 7-2). The latter closely resemble rhyolite

interbeds in younger strata, and are only tentatively in-

cluded in the Peninsula Mountain suite.

Along the north shore of Graham Inlet, at the base of

Table Mountain, is a very siliceous flow-banded pyritic

rhyolite that locally contains centimetre to decimetre-

sized spherulites. Up to a few percent pyrite occurs as dis-

seminations, and may also form blebs or stringers 15

centimetres or more in length. Finely disseminated pyrite

gives the rhyolite a greasy-grey appearance. Elsewhere it

may appear vitreous and can be mistaken for chert.

A knobbly outcrop of light-to medium green, purple

or grey, massive, brecciated siliceous volcanic rock oc-

curs along the east side of northern Torres Channel. Pyrite

is disseminated throughout. Although it is surrounded by

Cache Creek lithologies, similar units are not reported lo-

cally from within the Cache Creek Complex, so it is con-

sidered to be part of this pyritic rhyolite unit.

Pyroxene-phyric Andesite (muTPv1)

Andesitic breccias with clasts containing medium -

grained feldspar and medium to coarse grained pyroxene

phenocrysts are the lowest of the units within the central

part of the belt. They are vesicular, green and light grey to

tan weathering, and epidote-chlorite altered (Photo 7-3).

Also included in this unit are dark green, fine grained

massive greenstone layers with sparse clasts and pheno-

crysts; green, tabular feldspar porphyry flows; massive

basalt flows; and black tuffs with maroon, green, grey and

black lapilli that contain conspicuous pyroxene crystals

in a coarse ash matrix. They are crosscut by coarse quartz

feldspar porphyritic dikes up to several metres thick that

are feeders to dacitic ash flows of the Windy-Table volca-

nic suite.
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Photo 7-2. Photomicrograph of a felsic volcanic layer that is en-
closed in chert. Long dimension of photo represents 4.6 mm of
sample MMI90-14-6.



Heterolithic Feldspar-phyric
Pyroclastics (muTPv2)

Heterolithic feldspar-phyric lapilli tuff and breccia

are the most widespread of the Peninsula Mountain

lithologies. Although variegated and texturally diverse,

these rocks probably span a relatively narrow intermedi-

ate compositional range. They are typically green, ma-

roon, rust, or grey weathering, and invariably contain

fine to medium-grained subidiomorphic feldspar crystals

that constitute 5 to 40 percent of the rock. Feldspar is al-

tered to white, pink and powder green colours, but com-

monly is fresh enough to display twinning in hand

sample. Acicular to prismatic hornblende is less common

(up to 5 percent), generally occurring as chloritized

relicts. Pyroxene occurs only rarely, but comprises up to

10 percent of a lapilli tuff on Ear Mountain. Commonly,

the tuffs display textures such as draped layering, indica-

tive of primary pyroclastic deposition. Rocks of this unit

at least locally rest on pyroxene-phyric andesite.

Pillow basalt, minor chert and wacke
(muTPp)

Exceptionally well exposed pillow basalts form a

northwest-trending belt 3 kilometres from the mouth of

Graham Creek. Best exposures are just a kilometre west

of the creek. Internal layering is not seen, but contacts

with adjacent strata are steep. If the overall orientation of

the unit is nearly vertical then its structural thickness is

more than 1 kilometre.

Well developed basalt pillows 0.5 to 1.5 metres in di-

ameter (Photo 7-4) occur in thick piles in the upper Gra-

ham Creek watershed and form the western limit of

Peninsula Mountain suite rocks in the map area. Many
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Photo 7-3. Photomicrograph of unit muTPv1 shows plagioclase
crystals in ash sized pyroclasts. Some vesicles are infilled with
chlorite and parts of the sample are altered to epidote. Plagioclase
is turbid and the matrix is totally devitrified. Long dimension of the
photo represents 3mm.

Photo 7-4. Well developed pillows in unit muTPp.
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Figure 7-2. Geochemistry of Peninsula Mountain volcanics: (a) alkalis versus silica classification diagram shows basaltic andesite to
trachy-andesite composition (fields of Cox et al., 1979); (b) K2O-SiO2 plot of orogenic andesites following the method of Gill (1981)
shows that most samples are high-K and slightly more basic than most andesites; (c) alkalis-silica and (d) AFM diagrams of Irvine and
Barager (1971) show a clear tholeiitic trend; (e) the tectonic discrimination plot of MgO-Al2O3-FeOt ( Pearce et al., 1977) shows that the
samples fall within either the spreading centre or continental basalt fields, and (f) MnO*10-P2O5*10-TiO2 plot (Mullen, 1983) shows most
samples to be ocean island andesites.



pillows display largely devitrified glassy rims (Photo

7-5). Pillow interstices may be filled with black chert,

lesser cherty argillite and cherty wacke.

Structurally beneath the pillow succession, the same

sediments that are found in pillow interstices (Photo 7-6)

dominate the stratigraphy and are included in the Perm-

ian to Jurassic unit of the Atlin Complex (PJs on Figure

GM97-1). Westernmost exposures of pillow basalt con-

tain increasingly greater proportions of interpillow sedi-

ments until a section of more than 200 metres of cherty

wackes and argillites is exposed (as previously discussed

in Chapter 6; Photo 7-7).

Aheterolithic fault zone over 50 metres wide cuts the

unit near its northeastern limit. It contains blocks of

black, grey and pyritic chert; argillite; hornblende feld-

spar - phyric dike; and coarse - grained, black carbonate

(vein material). Locally, these blocks are up to several

metres in diameter and have well polished, chlorite-

coated margins. Similar pillow basaltsthat crop out south

of the fault are separated as part of the Graham Creek

suite. Peninsula Mountian suite pillow basalts are much

like Graham Creek suite basalts in outcrop, except that

they lack an association with gabbros. Geochemically

they are distinct. Peninsula Mountain suite tend to be ba-

saltic andesites, whereas Graham Creek suite basalts are

MORBs. However, trace element data provide no further

distinction between the other tectonic settings in which

they may have formed.
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Photo 7-5. Quench-texture plagioclase and devitrified glass rim of
a pillow from unit muTPp.

Photo 7-6. Black chert forms irregular masses between pillows of
brown basalt .

Photo 7-7. Interbedded chert and wacke adjacent to Peninsula
Mountain suite pillow basalts.



Geochemistry

Samples of Peninsula Mountain suite that have been

analyzed for major and trace elemental compositions are

high potassium basaltic andesite to tracyandesite (Fig-

ures 7-2a, b). Potassium tends to be subequal to sodium

(Figures 7-2a, c), they are iron rich (Figure 7-2d), and

have Ti values of around 1.3% (versus 0.8% for typical

orogenic andesites compared on a hydrous basis, see Ta-

ble 1.1 in Gill, 1981). Discrimination plots (Figures 7-2e,

f) are inconsistent, pointing to formation in a spreading

centre, ocean island or arc environment. It is also difficult

to draw conclusions from REE concentrataions. Plots

show light REE enrichments and heavy REE values of 0.6

to 2 times those of typical MORB (Figure 4a). Thelower

pattern is like that of high-K orogenic andesites (cf. Gill,

1981). In the upper three patterns, heavy REE values

ranging up to 300 times chondrite (Figure 4b) are similar

to anorogenic andesites in continental settings, although

heavy REEs plot with a relatively flat slope are more typi-

cal of anorogenic andesites in an oceanic setting.

Too few samples with basaltic composition were an-

alyzed to permit a comparison on the basis of basalt dis-

crimination diagrams (not shown here). However, one

data point on the Ti-Zr discrimination and trivariate

diagrams of Ti/100-Zr- Y*3 or Sr/2 (Pearce and Cann,

1973) plot in the calc-alkaline basalt field. Two samples

plotted following the method of Pearce and Norry (1979)

fall in the zone of overlap between MORB and island arc

basalts, and one sample plotted on the Ti/1000-V diagram

of Pearce (1975) falls in the oceanic field, but very near

the boundary with arc basalts.

Clearly, the geochemical data from Peninsula Moun-

tain suite volcanics are too few and inconsistent to pro-

vide firm guides for paleogeographic reconstructions.

One sample suggests a similarity with high potassium

orogenic andesites, whereas three others are most similar

to icelandites which are formed on an ocean island in a

mid-ocean ridge setting. However, all three samples lack

Al, Ca and Mg depletion typical of icelandites. An ocean

island setting is consistent with the spatial association of

Peninsula Mountain suite with MORBs of the Graham

Creek suite and chert-rich oceanic strata tentatively cor-

related with the Atlin Complex.

Age, Correlation and Tectonic
Significance

Stratigraphic relations are essentially as suggested

by Aitken (1959) with some added complexities. Penin-

sula Mountain strata at Table Mountain dip only moder-

ately and little folding is apparent. Lack of deformation

within this unit prompted Bultman (1979) to correlate a

portion of these rocks with younger, undeformed volca-

nic strata
1
. However, contact relations with both the

Laberge Group and the Cache Creek complex, as well as a

locally pervasive foliation (Photo 7-1) on the northeast-

ern margin of the unit point to inclusion of all of these vol-

canic rocks within the Peninsula Mountain suite.

The Peninsula Mountain suite is probably of Middle

to Late Triassic age, but may be as young as Middle Juras-

sic. The older age is favoured for five reasons. First, the
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Figure 7-3. Normal MORB normalized (top) and Chondrite nor-
malized (bottom) rare earth element plot of Peninsula Mountain
suite samples shows that they are light REE-enriched. This pattern
is most like high potassium andesites (c.f. Gill, 1981).

1 Fashioned after the example set by Wheeler (1961), Bultman called these relatively undeformed rocks the Hutshi Formation; now recognized

as a redundant and, therefore, obsolete name (cf. Hart and Pelletier, 1989a).



cherts interbedded with pyroclastic volcanics of Penin-

sula Mountain affiliation contain radiolarians of Middle

to Late Triassic age (Table AB2). Coarse volcanic

wackes that are most likely derived from the Peninsula

Mountain volcanics are intercalated with chert near the

site of the fossil-bearing cherts (Photo 7-8). Unfortu-

nately, the radiolarian chert is strongly contorted and the

possibility of tectonic intercalation of wackes and chert

can not be ruled out. Furthermore, the radiolarian chert

may be a structurally isolated lens as it is located near the

western strand of the Nahlin fault, and application of this

chert - volcanic relationship to other areas may, there-

fore, be inappropriate. Second, the age of the Peninsula

Mountain site is thought to be at least as old as the Middle

Jurassic Fourth of July batholith that has been recently

dated (Mihalynuk et al., 1991). This relationship is con-

firmed by thermal alteration of similar volcanic rocks in

the aureole of the batholith at Telegraph Bay. Third,

Bultman (1979) reports southwestern exposures of Pen-

insula Mountain volcanics that dip steeply beneath the

Laberge Group, as well as exposures near Tutshi Lake

that sit beneath a later, subhorizontal volcanic package.

Fourth, similar volcanic strata north of the study area at

Mount Minto, yield a cluster of old fission track cooling

ages that range up to 235 ± 58 (next oldest is 193 ± 18Ma;

Donelick,1988). Fifth, these rocks are in general more

deformed, indurated and more widely epidote-chlorite

altered than the Windy-Table suite dated at circa 81 Ma

(see Chapter 12).

Bulletin 105 55



56 British Columbia Geological Survey Branch


