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INTRODUCTION.

Texada Island is composed chiefly of ignecus rocks
coriyrising extrusive, intermediate and intrusive varieties
The volcanic rocks, including the hypabyssal type, are the
most widespread, while plutonic and dike rocks are well
represented.

It is proposed in this paper to refer briefly to the
geography, topography, and general geology of the island,and
then to describe the various types of igneous rocks, incliud-
ing some pyroclastic rocks which are intimately associated.

Geography.

The island lies in the Culf of Georgia, ite south-
eastern extremity being forty-seven miles from Vancouver. It
has a lergth of about thirty miles and a maximum width of
six and one half riles.

Previous VWork

Reports of geological examinations have been written
by the late lir. Janes Llichardson*, the late Dr. Geo. li. Daw-
con**, anc I'r. 0. E. Leroy***, I're K. G. McConnell made a
detailed study of the geology of tihe island during 1908-0,
the writer acting as his ascistant during the summer of 1209.

lir. licConnell's report has not et been puLllshed, br. G,A,

* Report of Progress, Geol. Sur. of Can. 1873-4, 1876-7.

** Annual Report. Part B, Geol. Sur. cf Can. 1886.

**¥x Prelirinary Report on a Portion of the llain Coast of
British Columbia and Adjacent Islands, Geol. Sur. of Can.1908.
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Young, of the Geological Survey of Canada, hes made a study of
the sections of gpecimens secur~d by Mr. McConnell cduring the
summer of 1908.
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The writer wishes to acknowledge the stance re-~
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ceived from Mr., McConnell end Dr. Young in the preparatvion of

this paper.
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Topography.

The topograrhy of the island is rough and mountainous.
The coast rises abruptiy from the water's edge and there are
very few beaches. A range of hiils lies near the coast and
follows it very clecsely around the southern part of the islang,
leaving a broken depression in the interior. The highest
elevations are attained near the southern extremity of the
island where Mt. Shepperd rises to over 3000 ft.

To the south-east, fror: the base of iits. Dick and Shep-
perd, the land slopes away more gently, forming a half moon
shared area of comparatively low elevation which extends to
the coast. To the westward and north-westward from Pocohon-
tas Mountain the elevations decrease and the country beccnes
much less rugged.

Tre surface of the island has been completely glaciat-
ed and the mountains present everywhere the rounded,fleowing
outlines produced by the smoothing action of an ice flow.

Glacial striae are found in various localities and
are particularly well developed along the rugged coast of Hen-
derson Bay. This bay is a miniature fiord, scarcely half a
nmile in length and two to three hundred yards in width, simi-
lar in character to the larger fiords found on the mainland.
The general strike of the striae 1s a few degrees east of north,
the gladiation being everywhere influenced by the torography.

The island, as a whole, presents the appearance of a

large roche moutonée. The gradual increase ir elevation from
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nocrth to south culminates in iits. Shepperd and Dick, be-
vond vwhich precipitous declines bring the surface to sea
level within a very short distance.

There are a number of lakes occupying basins in
the northern part of the island.Maqthese empty into lelas-
Pina Strait on the north-eact coast.

Smalil streams are nurerous in all parts of the island,
. . . t,,{i\e' 50_4|'r\m,~95t,
those erptying into the Strait of Georgiapbeing rmuch short-
er than the ones running north-sastward. They out swmall

V shaped valleve and oeccupy tortuous channels.

Geology.
The rocks of Texada Island are largely of igneous

origin, including the volecanic, g%@%?%é#?é%e and plutonic
varieties. They have a wide range in composition from acid
to basic. The volcanic roclks have a nmuch greater distribu-
tion than the plutonic.

Agglomerates closely assoclated with the volcanic
rocks are wide-srvread. Lgclomerates of different character,
associated with schists and tuffs, have a locally important
developrient.

Sedinmer.tary rocks are found in areas of considerable
size in many parte of the island. They include limestones,
conglonerates. sand,gravels and boulder clay.

The rocks naking up the country between lits. Dick and

Shepperd and tie south-eastern coast are rade up of agglomer-
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ates, schists and tuffs. An area of crystalline liriestone
is included in the schists near Henderson Ray. These rocks
are probably the earliest on the island, but they have not
been correlated with the limestones farther north since they
are completely isclated. They may be of the same age as the
Marble BPay formation, and have been placed in the Upprer Palae-
czoic.

A large area of lirestone occurs in the northern part
of the island extending along the coast from Crescent Bay to
a point about half way between Sturt Bay and Raven Bay, and
across the island towards Welcome Bay and Gillies Bay. A
smaller area of limestone ie found at Davis Bay and smallex
cccurrences are found in various parts of the island. These
rocks are known as the liarble Bay forration and have been
Placed in the Upper Palacozoic. A few fossil corals found
in the lirestone at Van Anda, near iir. Grant's residence, by
I'r. J. A. Bancroft, have been deter:ined to be lithostrg?gégcfe
either of Devonian or Carhoniferous age. There is, however,
an alrmost entire absence of fossils of deterninable age. The
lirestones are all highly retamorphiosed.

The volcanic rocks are of later age and often include
the limecstones. They are rorphyritic rocks which exhibit
rrany variations in structure. Their mineralogical composi-
tior is fairly uniform, however, and they have all been in-
ciuded under the names of porprhyrite and andesite. The

greater part of them are of an hypabyssal character,and sone
are true surface lavas. The rocks of this series, together

with the agglomerates assoclated with thew, have been placed
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in the Triassic period.

Some of the plutonic rocks have been referred to the
bresent Coast Range batholith, considered to be of Upper Jur-
assic age. These vary in composition from quartz diorites
to gabbros.

Subsequent to this intrusion, dioritic rocks in swmall
stocks and a wide-spread invasion of dikes cut all the older
rocks. These have been placed in the Lower Cretaceous peri-
od.

The Cretaceous rocks lie ir basins in the volcanic
rocks and agglomerates. They are conglomerates, soft sand
stones, sands, clays and shales. Their distribution is lim-
ited to a few small areas near the south-west coast at CGil-
lies Pay, Davis Bay and Cook's Bay, of which the Gillies Bay
area is the largest.

The stratified sands and gravcls, boulder clay, stc.
of Pleistocene age have a lirited developrment in the vicinity
of Crescent Bay.

The geological sequence of the rocks is as follows:-
Pleistocene:- Stratified sands and gravels, boulder clay.
Cretaceous:- ggfgoigﬁghgzgggs, gands, clays, and shales.
Lower Cretaceous:- Diorite and diorite porphyrite, in small

stocks and dikes.
Upper Jurassic?:- Quartz diorites, referred to present Coast
Range batholith.

Triassic?:- Porphyrites and agglomerates (Texada Group

of Leroy).
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Upper Palaeozoic:- Limestones (Marble Ray formation),
schists, tuffs, agglcmerates with
included marble at Henderson Bay.

(Texada Group of Leroy.)
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PETPOGRAPHY.

In the following deescriptions the rocks are @aken in
the order of their geological age from older to younger. The
pyroclastic and sedimentary rocks of the Upper Palaeozoic pe-
riod and those of Cretaceous and later age are not referred
to again, but the agglomerates which are associated with the
volcanic rocks of Triassic age are described. The Pplutonic
rocks referred to the Upper Jurassic and Lower Cretacecous pe-
riods are not serarated, but are taken together,in the order
of their mineralogical composition. The dike rocks are
treated similarly.

Volcanic and Hypabyssal Rocks.

- e S S—— . e S——

The rocks covering the larger part of the surface of
Texada Island, lying between a large area of limestone in the
northern part and a fringe of agglomerates, schists and tuffs
at its southern extrernity, are of the nature of porphyrites.
They vary irn character from hypabyssal rocks to true surface
flows, rassing gradually from one type into the other. The
surface flows, where they have been studied, are classed as
andegite, but no strict rules of nomenclature can be followed.
The prevailing color of the rocks is a dark green or greenish
drab, weathering to shades of dark green and greenish brown.

Under the microscope they are found to be composed es-
centially of plagioclase feldspar, hornblende and augite.Black
iron ore is nearly always a characteristic accessory constitu-
ent, and various secondary minerals have developed.

The following list includes the minerals composing this



geries.

Essential. Accessory. Secondary,
Plagioclase Feldspar Black Iron Ore Chlorite
Hornblende Eridote
Augite Calcite

Zoisite
Quartz

Black Iron Ore
Hematite
Pyrite

Kaolin
Sericite

Trernolite

Plagioclase feldspar is the most abundant mineral,
andeeine and labradorite* being the nmost common varieties.
It is always well twinned according to the albite law, and
usually carlsbad twins are found, but pericline twinning and
zonary banding are rarely, if ever, present.

The augite is colorless or pale yellow and occurs in
stout prisratic forms.

The hornblende is green. It usually assumes irregu-
lar forms with ragged outline which occur in a nmat or aggre-

gate. In the contact zone caused by later intrueive rocks,
the augite sometires entirely disappears, being reprlaced by

hornblende. Some original hornblende is undoubtedly present,

but it is probable that augite was primarily the most abund-

ant bisilicate constituent.

*Deterr.ined fror: a numher of opecimens by F. E. WrightTse
rnethod of olls.
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The rocks have a definite porphyritic structure,with
plagioclase feldspar and the bisilicate constituents as pheno-
crysts, although in some cases the latter are in very subor-
dinate amount.

The groundmass is made up of small laths of feldspar
with granular hornblende and augite, having ophitic structure.
The texture varies from moderately coarse to very fine. In

amyqgdaleidd |

some of the rocks anvesieursar structure has developed, the ve-
sicles being filled by one or more secondary minerals. Some
areas resemblingfgggigiis,are undoubtedly due to the replace-
ment of the normal constituents of the rock by alteration pro-
ducts, but sufficient evidence ofd"\ cme,mlst:cuc't;u:ce ig pres-
ent to prove the amygdalcidal character of some of the rocks
of this series.

An attenpt to classify the porphyrites according to
the dominant bisilicate constituent has been made. The result
is not wholly satisfactory since the character of the rock rmay
change within comparatively small areas. It has b?en found
generally, however, that along the north-eactern coast horn-
blende is more plentiful than augite, while augite predominates
in other parts of the island where these rocks occur. A
vossible explanation of this distribution may be that the plu-
tonic rocks have a greater distribution in the north-east part

of the island and the augite has suffered a greater change by

uralitization than elsewhere.

Augite Porphyrite: Augite is the dominant colored

constituent, hornblende being in very subordinate amount. This

type is found in the southern, western and north-western parts
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of the island, the sections examined representing the follow-
ing localitiesi- A mountain ridge two miles south of the Long
Beach area of quartz diorite at an elevation of 200C feet;
Lhalf way up Mt. Dick on the south-east side; at several points
along the south-west coast,and inland,east of Crescent Bay.

Plagioclase feldspar, augite’and occasionally a subor-
jdinate anmount of hornblende occur as phenccrysts in a fine

grained groundmass of the sarie minerals.

Black iron ore is always present and ies sometimes a-
bundant. It assumes granular and irregular forms and some-
times is in feathery flakes which are probably secondary.

Chlorite is the nmost abundant secondary mineral. Epi-
dote, calcite and zoisite are present in varying amounts.

The groundmass varies in grain froi. coarse to very
fine, and is characterized by orhitic structure.

The phenocrysts of plagioclase are made up of indivi-
dual crystals and also of aggregates of lath shaped forms.

The augite is colorless and in stout prismatic individu-
als.

The hornhlende where present is green in color and oc-

cure ir irregular forms with ragged outline.

Augite Andesite:- The rocks lying between Lower Cil-

lies Bay and Davis Bay are amygdaloidal,containing %@ﬂigigg}»
some gf which are filled with quartz 1n aggregates large enough
to te easily distinguished in a hand specimen. The %@Qﬂg#ﬁ%s
usually contaln chlorite, partially or completely filling thewu.
Occasionally it occurs as a border lining theégamigﬂg, within
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which calcite and zoisite are sometimes found, and quite

frequently quartz,in aggregates of grains,fills the centre.

Ay dales
Oval and irregular shaped areas resembling £&%}eéites&e}es

lsidal,
are also found, which in reality are pseudo— 3 uclng

formed by the replacemert of the original constituents of

nearly
the rock by secondary nminerals. Chlorite usual|34f111° these
embedded imthe d/owbe,
areas.i&—ﬁh%chlﬁggregates of epidote and zoisite oocupﬁﬁheﬂn

one instance secondary tremolite, with radial structure, was SO
found.

The plagioclase of the rhenocryvsts in these'iggggiiéia‘
rocks was found to be labradorite, and since they are evident-
ly extrusive lava flows, they should he nared andesites. Their
mineralogical composition is similar to that of the augitepor-
Phyvrites.

At the southern extrerity of this series, in the vicin-
ity of I't. Shepprerd, also near the area of limestone at Davis
Bay and at Crescent Fay, augite andesites of a somewhat dif-
ferent character occur. They consist essentially of plagio-
clase feldspar and augite having ophitic structurs. Very
few large phenocrysts are found, and the texture varies from
fine to coarse.

In some sectlons there are areas resembling devitri-
fied glass. These contain small needles resembling feldspar,
but they are so fine that they were not proved to be so and
ray be zeolites. Chlorite and carbonates are present. This

sugegests a question as to whether these portions of the rock

ars poorly crystallized or highly altered.
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At the base of 1i1. Shepperd on the south-east side a
rock of this type occurs which has a different structure from
those described.

The rock is holocrystalline and is made up of long,
narrow laths of plagioclase around which the augite has form-
ed, frequently assuming a radial structure. Micrographic
intergrowths of the augite with the feldspar have also taken
Place, giving a striking armnearance to the section.

A section from a rock taken from the top of i't. Dick
deserves attention since there is a ggggkggé'resemblance be-
tween it and the inclusions found in the agglomerate to Dbe
described later.

Plagioclase feldspar and augite as phenocrysts occur
in a groundmass which has the appearance of devitrified glass.

The phenocrysts of plagioclase are large individuals,
often much decomposed. They are labradorite.

The augite is quite fresh and usually colorless or
pale yellow. It occure in stout prisms with idiororphic out-
line.

The groundmass is of a turbid brown color. Radiating
or arborescent forms have developed throughout, which appear

to be augite, some small crystals showing an approximate ex-

tinction of 25°.

Hornblende Porphyrites:- Rocks of this type are

found on the eactern side of the island, extemding as far
soutl. as the area of quartz diorite at Long Beach. The sec-

tione exarined represent the rocks from Pocohontas Mountain,
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Mountsin,
8ix miles south-east of Pocahontaspand in the vicinity of the
qQuartz diorite area at Long Beach.

They consist essentialiy of rlagiocclase feldspar and

hornblende, with, in some instances, a srwall amount of augite.
+————— Black iron ore in small grains is always present and
is usually abuggggiéz

Chlorite occurs plentifully as an alteration of the
hornblende, and the usual secondary minerals characteristic of
these rocks are found.

The plagioclase phenocryets were determined to be la-
bradorite. With albite lamellation is sometimes assoclated
twinning on the carlsbad law.

The hornblende is green in color, often exhibiting a
lifeless appearance. It occurs in shapeless forms in mats or
agcregates, and is probably largely of secondary origin.

The augite is colorless or pale yellow and occurs in
very subordinate amount.

The porphyrite near the contact of the intrusive areas
of quartz diorite exhibits a somewhat different structure. It
is not so definitely porphyritic but is almost even grainedand
of mediw: texture. The plagioclase is in lathy like crystals,
surrounded by hornblende in somewhat smaller lath-shared forms.
The hornblende is more abundant than the plagioclase. It is

rrobable that the original rock hac been entirely recrystal-

lized.
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Pyroclastic Rocks.

Agglomerates: - Associated with the porphyrites

there ies a wide-spread occurrence of agglomerates. These
rocks outcrop in areas varying in size from a few square
vards up to dimeneions in the order of square milss. Theilr
outlines are very irregular and there is no distinct line of
contact between ther and the porrhyrites.

Dr. G. M. Dawson* mentions them in his description of
the coast rocke of Texada Island from ilarshall Point to Gil-
lieg Bay, as follows: -"Southward from the last limestone ex-
posures to within ten miles of Gillies Bay, hard greenish and
grey, much altered amygdaloids oocupy'the shore, till replaced
near the point above defined (at which the houses of the Tex-
ada Iron !ine are situated) by agglomerates. These voicanic
rocks evidently underlie the lirestones, and at the mine are
abruptly cut off by a granitic mass, half a mile in width on
the shore."  Again, in his description of the coast south-
east of Gilliies Bay:- "Shelter Island consists of grey green,
altered volcanic rocks, chiefly a rather rough agglomerate ,
which is overlain by an amygdaloid. The dip is about § 45°
E £ 25°. The renaining portion of the shore of Texada Island
to the south-eastward is conposed of prcyigh green and bluish
grey, hard altered volcanic rocks, chiefly or entirely agglom-
erates or amygdaloids, but in many places so rmuch altered as
to be scarcely recognizable as such. They form, for the most
rart, a bold rocky shore, and a few small rocky islets lying

off are of the same materials. The strike is generally nearly

*Annual leport.Part B, Geol.sur.of Can.i886,Vol. I1,pg. 35 B.
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parallel to the shore, with south-westward dips at angles of
15° to 30°."

Hr, 0. E. Leroy* also describes these rocks in the
following words:- "The agglomerates are massive without any
traces of bedding. They are composed of angular and suban-
gular fragments of basic igneous rocks,- now largely altered
and silicified,-and angular grains of feldspar and quartz in
a matrix of chlorite, calcite and epidote. In places the
rock becomes more uniform, and passes into a coarse tuff in
which there are few large fragments. On exposed surfaces
thé fragrments weather in relief, and the whole rock assumes
a dirty brownish grey coler. The agglomerates are well de-~
veloped on Texada Island, forming hille nearly 1000 feet high!

Frorm a macroscople study of the rock, it appears to
hbe conposed of a highly altered,greenish natrix in which dense
textured inclusions of a greyish purple color occur. The
matrix is often characterized by little spheroids outlined by
siliceous material. It is generally comparatively soft and
easily broken up. The fragments appear to be quite fresh and
hard and are of all sizes up to a foot or more in length. 1In
shape they are angular, rounded and irregular, sometimes as-
suring elongated forms rudely resenbling a dumb-bell in out-
line.

From a microscopic examination the rock aprears to be
a palagonite tuff, containing fragmentes of plagioclase feld-
cpar and augite, and also large inclusions of an andesitic lava.

Sections of the rock from the following localities

have been studied:- The coast at Crescent Bay; three-quarters
¥ See footnote ***, p, 1,
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of a mile north-west of the Iron line Landing; Cook's Bay,and
in the vicinity of the Commodore Mine.

Surrounding the large inclusions of andesite 1s a
green colowed, isotroric palagonite glass. Oval and irregu-
lar shaped areas are outlined in this glass by brown colored
calcite in agecregates of small round grains, son:etimes associ-
ated with chlcerite. Plagioclase feldspar and augite, sone-
times with good crystal forms but usually much broken up, oc-
cur as ?ifffifff—ff~igg‘glg§§L}?

Quartz in aggregates of small grains and a subordinate

amount of black iron ore are present.-=

éﬁzg;;;;:—caloite,'epidote and zoisite occur as second-
aryv minerals.,

/EQ;;;Z: of horrblende are sometimes found in the iso-
trovnic glass and occasionally assume fairly large forms, prob-
ably of smaragdite.

The plagioclase is largely altered to sericitic mica,
kaolin and calcite as saussurite, and, excert in a few in-
stances where albite lamellation may ve discerned, is too much
altered to study. A few of the phenocryvets were determined
to be andesins.

The inclusions of andesite consist essentially - of
plagioclase feldspar and augite, ocourring as phenocryste in
a groundmass having the appearance of a devitrified glass.

Y tese ineduSiong
The plagioclaseahas been determined to be labradorite,

and is nuch decomposed.

The augite is colorless or pale yellow and occurs in

otout prismatic foriis.
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The groundmass is of a turbid brown color. Radiat-

ing or arborescent forms have developed throughout., which ap-
Pear to be augite, some crystal forms showing an approxinate

extinction of 25°.

Plutonic Rocks.

Intrusive dloritic rocks have cut through the lime-

- &tone and have intruded the series of volcanic and agglomer-—
ate rocks.forming many small areas and ;iving rise to nuuer-
cus dikes. The plutonic rocks are found in the northern
half of the island, principally on or near the coast. Sone
areas aprear to be of earlier origzin than others, but no at-
tempt will be made to classify them according to geological
age. The earlier intrusions have been referred to the
Coast Range batholith and placed provisionally in the Tppor
Jurassic, and the later intrusive rocks and dikes in the Low-
er Cretaceous.

All of the plutonic rocks occurring in areas and small
stocks are medium to coarse grained in texture and usually have
a granitoid structure.

A part of the plagioclase feldspar is often idiomorphic
towards the other minerals, which otherwise follow the normal
order of crystallization. They range from medium acid to
basic. Quartz is always in very subordinate amount and usual-
ly it is absent.

At the contact of some of the intrusive areas with the
volcanic rocks, a contact zone has developed, the intrusive

usually beconriing more basia. This phenomenon is well davel-
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ored in the Long Beach area of quartz diorite.

Texry few normal rock tvpes are found, all transitions

from a true gabbro to a quartz diorite being met with,

in one instance an augite syenite has developed.

and

The following list. includes ost of the minerals found

in these rocks:-

Essential. Accessory. Secondazry .
Orthoclase Quartz Chlorite
Plagioclase Orthoclase Epidote
Quartz Apatite Calcite
Augite spnene Zoisite
Hornblende Zoisite Hornblende
Biotite Black Iron Ore Kaolin

Titaniferous Iron Ore Sericite
Leucoxene
Black Iron Ore
“rown Iroa Ore
Pyrite
Plagioclase feldspar is the most abundant mineral. Or-
thoclase is found in a few of the rocks in subordinate amount.
In one instance it is the predominating feldspar, hut usually
it is absent. Next to the plagioclase, hornblende is most
pientiZul, and augite is nearly acs co:uon. Biotite does not
occur in all the rocks and iz alwavs in subordinate aiount
compared with the other colored constituents. Quartz occurs
in varyins amounts and is sometimes absent.

The »lagioclass usually occurs both in stout tabular
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and slender lath forus. It is invariably characterized by
albite twinning in varying breadth of lamellae, indicative
of the craracter of the feldspar. Carlisbad and pericline
twinning are also of frequent occurrence. Zonary banding

is very cormon, a series of zones, basic alternating with

legs basic feldspar, usually occurring.
Occasionally a cradual shading indicates that the

feldspar becomes progressively more acid from the centr; out-

wards. The feldspars are rarely perfectly fresh, but are

usually more or less turbid by alteration to kaolin,sericite

and calcite.

.

The augite is colorless or pale vellow, occurring in
fairly large individuals of stout prismatic form. It 1is
frequently surrounded by uralitized hornblende. Although
hornvlende is, on the whole, more abundant in thess rocks
than augite, 1t seens probable that augite originally pre-
dominated, and that a great part of the hornblende is second-
ary, having been derived from the augite by uralitization.
Chlorite is a comion alteration product of the augite.

The hornblende is green in color and occurs in aggre-
gates or mats of irregular forms with ragged outline. It
is usually more or less altered to chlorite. Secondaryhorn-
blende frequently occurs fringing the augite, sometimes en-
tirely replacing it and retaining its orisinal form. = This
has not heen observed in the quartz diorite or diorite rocks.

Biotite is not of frequent occurrence. When fresh
it has a deep brown color, but it is nearly always partially

or warolly altered to chlorite.
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Quartz when present is in irregular grains of varying

size.,

Poeaho h‘lasﬁdy
Quartz Diorite:- The intrusive areas at Lomg Beach, A

Raven Bay and the Little Billy Mine,on the north-east coast
.of the island, and at the Iron lline,on the south-west coast,
and inland, are of the nature of quartz diorites.

These are medium coarse grained rocks, consisting es-
sentially of plagioelase feldépar,-qﬁartz, hornblende,augite
and biotite. The bisilicates are not always all present to-
gether. Orthoclase feldspar in small amount, small Dpricms
of apatite and black iron ore in irregular grains are acces-
sory minerals. Chlorite and epidote are common alteration
products.

The plagioolase feldspar is'very abundant and some
of if has developed idiomorphicaily towards the other consti-
tuents. Albite lamellation is invariable and twinning on
the carlsbad and perioline laws is frequent. Zonary banding
is well develoﬁed in most'of the sections.

The quartz occurs in irregular grains in varying a-
mount . It is never very abundant.

Hdrnblende is the nost plentiful colored constituent
in some cases, while biotite predominates in others. The
hornblende is green in color and occufs in irregular forms of
varying size. The biotite has a deep brown ocolor when fresh
and occurs in ragged flakes. It is largely altered to ohlor-

ite. Augite when present is in subordinate amount. = It is



colorless or pale green.

The intrusion near the Iron iiine and north-east of
Welcome Bay is made up of several small areas, soume of which
thouzgh of the same general character vary considerably in
comPosition. In one instance orthoclase feldspar predomin-
ates, and with it are augite and biotite. Plagioclase feld-
spar is almost entirely absent. Black iron ore in small
grains 1s scattered through the rock. Prisms of apatits and
a few individuals of sphene occur as accessory constituents.

The orthoclase is largely altered to saussurite.

The augite is in large fresh individuals.

The bilotite 1s almost wholly chloritized, and epidote

has developred in the chlorite.

Diorite:-  Intrusive rocks containing little or no
quartz or augite are found cutting the limestone in a small
area at the Paris Iline, near Blubber Bay, and in a larger a-
rea at the Cornell !iine, about one 1iile south-east of Van
Anda.

They are of medlium coarse texture, consisting essen-—
tially of plagioclase feldspar and hornblende, usually accom-
panied by some biotite mica and a little augite.

Apatite is usually present, and black iron ore 1is
abundant. Most of the iron ore is titaniferous, having par-
tially altered to leucoxens.

Chlorite and epidote occur as secondary uinerals.

osome of the plagioclase orystals have developed idio-

morphic outlinses. They are usually turbid from a develop-
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ment of saussurite.

The hornblende is similar in appearance to that of the

quartz diorites, being in green,shapeless forms.

Hornblende Gabbro:-  Rocks which usually have predom-

inant amounts of augite, but the composition of which varies
consideranly as regards the bisilicate constituents,are fougd
in the following localities:- On the coast norti-east of
Blubber Bay, at Loval Lease !!ine, on an island in Sturt Bay,
and inland east of Priest Lake, and bhetween the head of Sturt
Bay and the Volunteer liine.

These are ccarse grained rocks, consisting essentially
of plagioclase feldspar and augite, with varying amounts of
hornblendes.

Black iron ore, some of whici is titaniferous, occurs
in all sections, and in some)pyrite is present. Apatite is
also an accessory constituent.

The plagioclase 1s in large crystals and in agpregates
of laths. The albite lamellations are broad. Carlsbad - -and

pericline twinnings are corwion.

:
The unstable character of the augite is shown by its
rarked tendency to become altered to hornblends. In some
sections no hornblende occurs, but this is true only vwhers
the sections are from especially fresh rocks. In most cases
considerable uralitization has taken place, and in a few sec-
tions no augite appears. Some original hornblende may be

rresent, but it is probable that, for the most part, it is

secondary after augite.
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Intrusive areas near liarble Bay idine.
Three small areas of hornblende gabbro cut the lime-
stone south-east of Sturt Bay. The ore deposits of the Mar-
ble Bay illine aprear to be genetically related to these intru-

sions.

They exhibit the same general characteristics describ-
ed for the hornblende gabbro from other parts of the island,
consisting essentially of plagioclase feldspar and augite with
some hornblende.

BEEEE/;;:Z ore is fairly abundant.

The plagioclase occurs in large individuals and in
smaller lath like forums. A few indiiﬁduals are idiomorphic
and have zonary banding as well as the usual twinning.

The augite is more abundant than in the types previ-
ously described. It is usually in large forris of pale green
color, and is generally bordered by uralitized hornblends.
Frequently tiie augite has been doubly altered, first to horn-
blende, and afterwards the hornblende has been changed to
chlorite and epidote.

Fresh augite and some apparently original hornblende
is present, but as a general rule chlorite and epidote have
replaced then, retaining the original form of the mineral in
many cases.

The larger individuals of black iron ore exhibit part-
ing typical of ilmenite. Leucoxene has developed as an al-
teration product, frequently entirely replacing the ilmenite,

and in some instances it has retained the fori. and parting of
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the original mineral.

Gabbro:- A typical gabbro is found on the coast ex-
tending northward from Sturt Bay.

It is a coarse grained rock with granitoid structure,
consisting of plagioclase feldspar and augite. A small a-
mount of orthoclase and black iron ore in large grains are
rPresent as accessory constituents. A little chlorite oc-
curs as an alteration of the augite.

The plagioclase is twinned on all three laws, the
pericline variety having a remarkable development.

The augite is colorless or pale greenish yellow, in
larcgce crystals.

No hornblende is present.

Dikes.

A great many dikes occur in the northern part of the
island and very few south of the areas of plutonic rocks. They
cut all except the later (Lower Cretaceous?) plutonic rocks.
There is no evidence of igneous action in the Cretaceous and
later rocks.

Some of the dikes are dirsctly connected with areas of
plutonic rocks, and most of them appear from their composition
to be genetically related to the diorites.

The paucity of dikes in the southern part of the island
coincides with the absence of plutonic invasion there.

The greater part of the dikes have been classed as di-

orite porphyrites. A few aplite dikes are found over a wider
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area, cutting the older plutonic rocks and the tuffs at Hen-

derson Bay.

Diorite Porphyvrite:- The diorite porphyrites consist

essentially of plagioclase feldspar, augite and hornblende as
phenocrysts in a groundmass of the same minerals. Biotite
is rarely present and orthoclase feldspar sometimes occurs.
Quartz is occasionally an important constituent. Black

iron ore is usually present and pyrite also occurs. Apatite

——

and sphene are sometimes found.
—————— Calcite, chlorite and epidote are usual alteration
products.

The plagioclase is usually well twinned and sometimes
exhibits zonary banding.

The hornblende is of a green color and in large ir-
regular forms.

Augite is in stout prisms and is usually colorless.

The groundmass is of fine to medium texture and con-
sists of plagioclase in laths and stouter forms, often show-
ing twinning and zonary banding. The augite and hornblende
are in small grains.

A dsscription of the dikes,wvhich from their field re-
lations appear to be contemporaneous with the areas of plu-~
tonic rocks, shows a marked similarity to them in composition.
These sections are from dikes in the larble Bay liine and near
the ilarjorie lfins.

They consist essentially of plagioclase feldsnpar and

hornvlende. Black iron ore, in varying amount, @ccurs as an
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accessory constituent. Chlorite, epidote, calcite and zois-
ite are present as alteration minerals, and pyrite 1is also

DProbably secondary.

The plagioclase and hornblende occur as large pheno-
crysts in a fine to medium textured groundmass of the sare
ninerals.

The plagioclase is twinned on the albite, carlsbad
and pericline laws, and zonary banding is well develbped.

The hornblende is green in color and somewhat alter-
ed to chlorite.

The phenocryvsts vary in shape from slender to stout
prismatic.

The groundmass is usually granular. Lath shaped and
stouter crystals of plagioclase, and grains of hornblende with
grains of black iron ore, are its rrincipal constituents. The
hornblende alters to chlorite.

Two dikes, varying in width from 25 to 50 feet and cut-
ting the massive agglomerates, volcanic rocks and the large
areas of limestone, are found about a quarter of a mile south-
west of the Coruniodore iliine. They appear to emanate from an
area of plutonic rocks which lies a few hundred vards west of
the Commodore shaft, and,though wider than the average dikes,
are typical of many in this vicinity.

They consist of orthoclase and plagioclase feldgopar
as phenocrysts in a fine grained groundmass. Chlorite and

calcite entirely fill well defined areas having the outline

of large lath shaped individuals of hornblende, which was



evidently the original colored constituent. A limited amount
of quartz in small grains, apatite, sphene, and black iron ore
are present as accessory constituents.

The groundmass is made up of small, stout, platy forms
of orthoclase, with fewer lath like forms of plagioclase.

The phenocrysts of orthoclase predominate, and saussur-
ite has developed generally in the feldspars.

Other dikes of this general type cut many of the plu-
tonic rocks along the north and north-east coast. The sec-
tions examined are from dikes cutting the diorite east of
Blubber Bay and the quartz diorite at Long Beach.

They contain large phenocrysts of plagioclase, augite
and hornblende in a fine grained groundmass. A variable a-
riount of orthoclase feldspar and quartz is present. Sphene
is fairly abundant and black iron ore in small grains is con-
IionN .

There is an almost entire absence of zonary banding
in the plagioclase.

The hornblende is in slender forms and irregular grains.

Augite is not so abundant as the hornblende.

Chlorite and epidote have formed as secondary minerals.

The groundmass i1s made up of amall laths of plagio-
clase, some stouter forms of orthoclase and granular hornblende
and augite.

A few more acid dikes are found which also cut plutonic
rocks.

Aplite:- These are of medium grained texture and con-
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sist of orthoclase and plagioclase feldspar, quartz, and a
very subordinate amount of biotite mica.

The plagioclase is in subordinate amount and charaoc-
terized by albite twinning in thin lamellae.

Micrographic structure characterizes the feldspar and
quartz, and beautiful intergrowths are common.

The riotite occurs in ragged flakes and has been the
first mineral to orystallize. It is pale brown in color.

The sections are from very fresh rocke and contain no

secondary minerals.

Felsite:- These dikes consist almost entirely of

rlagioclase feldspar which has crystallized in two generations.
The groundmass is fine grained in comparison with the pheno-

crysts.,

Biotite and hornblende occur in small amount.
A‘<<5Hﬂy Black iron ore,accompanied by leucoxene, is in sub-

ordinate amount, &nd

Chlorite, epidote and calcite are the secondary miner-
als which have developed.

The plagioclase shows remarkable twinning on all three
laws as well as zonary banding.

The hornblende and mica are usually quite fresh, but
in sorie instances are altered to chlorite. The hornvlende is
in small,lath cshaped forms of a green color. The biotite is

in brown flakes with ragged outline.



Quartz Porphyry:- Only one quartz porrhyry dike was

found on the island. This cuts a small stock of intrusive
rock and the limestone at the Paris Mine, near Blubber Bay.

Large rounded phenocrysts of quartz and phenocrysts
of orthoclase and plagioclase feldspar occur in a fine grain-
ed groundmass.

The plagioclase, which is characterized by albite la-
mellation, is in comparatively small amount, most of the
feldspar being orthoclass.

The groundmass exhibits micrographic structure with a

tendency towards the microspherulitic.

General Remarks on Essential and Secondary linerals.

Essential lfinerals:- There is a general sinilarity

in composition characterizing nearly all varieties of the ig-
neous rocks of Texada Island. Their essential constituents,
with a few exceptions, are limited to placioclase feldspar,

augite, hornblende and biotite mica, with occasionally quartz
and orthoclase felidspar. The character of these minerals as
they are found in different rock types also remains fairly

uniform, except the plagioclase feldspar,which occurs in a

fairiy wide range from acid to basic, in the plutonic rocks.

Secondary liinerals:- With the exception of the quartz

diorites and to a less extent the diorites, the augite, horn-
blende and bilotite have been especially subject to alteration.
The feldspars have frequently become turbid fro:: the develop-

ment of secondary ninerals such as kaolin, sericitic mica and
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calcite, generally in the form of saussurite, but they have
suffered comparatively little change.

As a general rule augite occurs more plentifully in
sections from fresh rocks, since it has a tendency to becone
uralitized. It is probable that original hornblende is in
very subordinate amount and that augite was the predominant
colored bisilicate vefore the process of alteration comuenced.

Chlorite is the most abundant alteration product, and
is found partially or wholly replacing augite, hornblende and
biotite, and sometimes occupying portions of the rock where
the feldspars originally were found as well. A general al-
teration of the normal constituents of the rock to chlorits
is frequently found in the fine grained groundmass of the
volcanic and dike rocks.

EFpidote and calcite are also important secondary min-
erals. The epidote occasionally occurs in grains within
feldspar crystals.and also replaces the colored bisilicates.
When abundant, it forms clusters which are scattered through
the rock. It is sometimes found in small veins, suggesting
impregnation from a foreign source.

Calcite has a general slight development from the al-
teration of the feldspars and to a less extent from the other
minerals. It isi;gl;fgglnd traversing the section in ir-
regular veins,and often develops locally in small areas. It
is sornietimes very abundant and is probably in large measurse
of foreign origin. |

Secondary hornblende occurs quite frequently. ifuch
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of it is derived from augite by uralitization, but quite fre-
quently it is in fibrous and other forms derived from other
Bources.

Black iron ore is an invariable accessory constituent
and quite often it is found in powdery forms, which are proba-
bly secondary.

Pyrite is seldom abundant. It is usually found near
the contact of an intrusive rock and often occurs in small
veins which are undoubtedly of secondary origin. A few
grains are often found, however, especially in the dike rocks

which are primary.
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