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ABSTRACT 

The results of several previous geological investigations strongly 
suggest that all of the important contact metasomatic iron and copper deposits 
of Vancouver and Texada Islands are younger than the Triassic, but are 
pre-Tertiary. Potassium-argon age determinations made by the Geological 
Survey of Canada support this contention and further indicate that a very 
large majority of the deposits of this class, probably including all those of 
economic importance, were emplaced at intervals throughout much of the 
Jurassic period. 

RESUME 

Les resultats de plusieurs recherches geologiques prealables 
suggerent fortement que tous les grt:es importants de fer et de cuivre des 
rles Vancouver et Texada, formes par metasomatose de contact, sont plus 
recents que le Trias, mais anterieurs au Tertiaire. Les datations par la 
methode potassium-argon, effectuees par la Commission geologique du 
Canada, confirment cette hypothese et de plus elles indiquent que la tres 
grande majorite de ces gisements de cette categorie, englobant probablement 
tous ceux qui rev~tent une importance economique, ont ete mis en place 
pendant plusieur s inte rvalle s eche lonnes sur une bonne partie de la periode 
du Jurassique. 
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copper deposits of Vancouver and 
Texada Islands. 



AGE OF THE CONTACT METASOMATIC COPPER 
AND IRON DEPOSITS OF VANCOUVER AND TEXADA ISLANDS, 

BRITISH COLUMBIA 

INTRODUCTION 

This paper interprets the presently available data relating to the 
geological age of the contact meta somatic iron and copper deposits of Vancouver 
and Texada Islands. Included are several previously unpublished potassium
argon age determinations. Contact metasomatic deposits, commonly referred 
to as skarn deposits, are abundant on the two islands. Several have been 
profitably exploited in recent years, but only Coast Copper and Texada Iron 
Mines are producing at present. The largest and most important of the known 
dep o sits, including those discussed in this paper, are shown in Figure 1. 

Appreciation is expressed to W. D. McCartney, G. E. P. Eastwood, 
and W. I. Nelson Jr. for advice and aid in the collection of samples, and to 
H. Gabrielse and K. E. Northcote who critically read the manuscript and 
offered many suggestions. 

GEOLOGY 

The geology of the contact metasomatic deposits has been the subject 
of several studies. A compilation of the characteristics of these deposits 
taken largely from previous work is given in Table 1. 

Although early Permian limestone of the Sicker Group is widespread 
on Vancouver Island, all the important contact metasomatic iron and copper 
deposits are exclusively at or near the contacts between granitic intrusions 
and limestone of the late Triassic Ouatsino Formation. To explain this 
limited association, Sangster (1969) and Eastwood (1965) suggested that rising 
intrusions obtained excess iron from basic volcanic rocks of the Karmutsen 
Formation which occurs between the two limestones, so that only upon reach
ing the Quatsino Formation did they have sufficient iron to form magnetite 
deposits. 1 Carson (19 68) noted an abundance of granitic bodies near the 
Quatsino Formation as compared with the Sicker lime stone, and also observed 
that many of these bodies are concordant or semiconcordant. He proposed 
that due to lithostatic pressure, most Jurassic intrusions did not halt their 
ascent, spread laterally, and crystallize , until they had breached the top of 
the Karmutsen Formation. 2 - Such a process would result in an accumulation 

In many localities the Karmutsen Formation is anomalously high in 
syngenetic copper. It may also have been the original source for copper in 
the skarn deposits. 

2 This mechanism of intrusion was proposed by Gunning (1932) for the 
Nimpkish "batholith" of northern Vancouver Island. 

Manuscript approved for publication July 19, 1971. 
D.J.T. Carson is a member of the staff of Noranda Exploration Co. Ltd., 
the other authors are officers of the Geological Survey of Canada. 



T
yp

e 

C
o

n
ta

ct
 

M
et

a
so

m
a

ti
c 

Ir
o

n
 

D
ep

o
si

ts
 

C
o

n
ta

ct
 

M
et

a
so

m
a

ti
c 

C
op

pe
r 

D
ep

o
si

ts
 

T
ab

le
 1

. 
C

h
a
ra

c
te

ri
st

ic
s 

o
f 

th
e
 

C
o

n
ta

ct
 M

et
as

o
m

at
ic

 
Ir

o
n

 a
nd

 
C

op
pe

r 
D

ep
o

si
ts

 
o

f 
V

an
co

u
v

er
 a

nd
 

T
ex

ad
a 

Is
la

n
d

s 

M
ai

n 
I 

I 
I 

H
o

st
 

ro
ck

s 
an

d
 

m
e
ta

ls
, 

te
n

o
r 

40
 

-
60

%
 

Fe
 

C
o

n
ce

n
tr

a
te

s 
55

%
 

-
64

%
 

Fe
 

an
d

 
re

la
ti

v
e
ly

 
fr

ee
 

fr
om

 
im

p
u

ri
ti

e
s.

 

Cu
 

1
.5

%
 -

2%
 

in
 

ec
o

n
o

m
ic

 
d

e
p

o
si

ts
 

F
e,

 
A

u,
 

A
g 

m
ay

 
a

ls
o

 
b

e 
re

co
v

er
ed

. 

O
re

 
m

in
er

a
lo

g
y

, 
co

m
m

on
 

te
x

tu
r
e
s 

M
ag

n
et

it
e.

 
M

in
or

 p
y

rr
h

o
ti

te
, 

sp
e
c
u

la
r
it

e
, 

p
y

r
it

e
, 

c
h

a
lc

o
p

y
ri

te
, 

sp
h

a
le

ri
te

. 
R

ar
e 

m
a

rc
a

si
te

, 
c
o

b
a
lt

it
e
, 

s
a
ff

lo
ri

te
, 

sm
a
lt

it
e
. 

M
a

g
n

et
it

e 
o

cc
u

rs
 

a
s 

fr
a
c
tu

re
-f

il
li

n
g

s
, 

v
u

g
-f

il
li

n
g

, 
re

p
la

ce
m

en
ts

 
o

f 
sk

a
rn

 
an

d
 

co
u

n
tr

y
 

ro
ck

s.
 

L
o

ca
ll

y
 i

t
 i

s
 b

an
d

ed
, 

co
ll

o
fo

rm
, 

m
a

ss
iv

e,
 

b
re

c
c
ia

te
d

. 

C
h

al
co

p
y

ri
 te

; 
b

o
r
n

it
e
 

co
m

m
on

 
a

t 
so

m
e 

d
e
p

o
si

ts
. 

P
y

r
r
h

o
ti

te
, 

p
y

r
it

e
, 

m
a

g
n

et
it

e 
co

m
m

on
. 

M
in

or
 
sp

h
a

le
r
it

e
, 

g
a

le
n

a
, 

sp
e
c
u

la
r
it

e
, 

m
a

r
c
a

si
te

. 
R

ar
e 

il
v

a
it

e
, 

m
o

ly
b

d
en

it
e.

 
F

ib
ro

u
s 

in
te

rg
ro

w
th

s 
o

f 
a
c
ti

n
o

li
te

 
an

d
 

su
lp

h
id

e
s 

co
m

m
on

. 
C

h
al

co
p

y
ri

 te
 

d
is

se
m

in
a
te

d
, 

in
 

v
e
in

le
ts

. 
C

o
ll

o
fo

rm
 

p
y

ri
te

, 
p

y
rr

h
o

ti
te

. 

S
k

ar
n

 m
in

er
al

o
g

y
 

an
d

 
te

x
tu

r
e
s 

A
bu

nd
an

t 
zo

n
ed

 
g

a
rn

et
 

(a
n

d
ra

d
it

e
-g

ro
ss

u
la

ri
te

).
 

e
p

id
o

te
 
(p

is
ta

c
it

e
),

 
p

y
ro

x
en

e 
(d

io
p

si
d

e


h
e
d

e
n

b
e
rg

it
e
).

 
L

es
s 

ab
u

n
d

an
t 

a
c
ti

n
o

li
te

, 
q

u
a

r
tz

, 
p

r
e
h

n
it

e
. 

R
ar

e 
v

e
su

v
ia

n
it

e
, 

w
o

ll
a

st
o

n
it

e
, 

a
x

in
it

e
, 

c
h

lo
ri

ti
c
 

p
h

lo
g

o
p

it
e
. 

C
a
lc

it
e
, 

c
h

lo
r
it

e
, 

a
m

p
h

ib
o

le
, 

se
rp

en
ti

n
e 

a
re

 
co

m
m

on
 

in
 

th
e 

h
o

st
 

ro
c
k

s.
 

G
ar

n
et

 
an

d
 

p
y

ro
x

en
e 

in
te

rg
ro

w
n

 
an

d
 

d
is

se
m

in
a

te
d

 
in

 o
n

e 
a
n

o
th

e
r.

 
E

p
id

o
te

 
v

e
in

s 
an

d
 p

a
tc

h
e
s 

in
 b

o
th

. 
E

a
rl

ie
r 

sp
id

o
te

 
is

 d
e
u

te
ri

c
, 

la
te

r 
is

 
o

f 
sk

a
rn

if
ic

a
ti

o
n

 
p

ro
ce

ss
. 

A
s 

in
 i

r
o

n
 

sk
a

rn
s 

b
u

t 
m

or
e 

v
a

r
ia

b
le

; 
a

c
ti

n
o

li
te

 
co

m
m

on
, 

ra
re

 
si

ll
im

a
n

it
e
. 

M
an

y 
g

a
rn

et
s 

u
n

zo
n

ed
. 

a
ss

o
c
ia

te
d

 
fo

rm
a

ti
o

n
s 

K
no

w
n 

d
ep

o
si

ts
 

a
re

 
in

 Q
u

at
si

n
o

 o
r 

o
th

e
r 

U
pp

er
 T

ri
a
ss

ic
 

li
m

es
to

n
e 

o
r 

a
d

ja
ce

n
t 

v
o

lc
a

n
ic

 
ro

ck
s 

an
d

 
(r

a
re

ly
) 

in
tr

u
si

o
n

s.
 

M
es

o
zo

n
a

l-
ep

iz
o

n
a

l 
in

tr
u

si
o

n
s 

ra
n

g
in

g
 

in
 

co
m

p
o

si
ti

o
n

 
fr

om
 

g
ab

b
ro

 
to

 
q

u
a
rt

z
 

m
o

n
zo

n
it

e 
a

re
 

n
ea

rb
y

. 

A
s 

fo
r 

ir
o

n
 s

k
ar

n
s 

ex
ce

p
t:

 
1

) 
h

o
st

 
ro

ck
s 

a
re

 
m

or
e 

v
a

r
ie

d
 a

n
d

 
r
a

r
e
ly

 
p

u
re

 
li

m
es

to
n

e
. 

2)
 

m
an

y 
d

e
p

o
si

ts
 

a
re

 
fu

rt
h

e
r 

fr
om

 m
aj

o
r 

in
tr

u
si

o
n

s 
th

o
u

g
h

 
dy

ke
s 

m
ay

 
b

e 
p

re
se

n
t.

 

P
h

y
si

c
a
l 

fo
rm

s 
o

f 
d

e
p

o
si

ts
 

A
ll

 s
iz

e
s 

o
f 

m
ag

n
et

it
e 

b
o

d
ie

s 
fr

om
 

d
 

fe
w

 
fe

e
t 

to
 

m
or

e 
th

an
 1

0
0

 
fe

e
t 

a
c
r
o

ss
, 

g
e
n

e
r
a

ll
y

 
in

 
c
lu

st
e
r

. 
B

o
d

ie
s 

a
re

 
ta

b
u

la
r
, 

le
n

s-
li

k
e
, 

sp
h

e
ri

c
a
l,

 
p

ip
e
-l

ik
e
, 

c
y

li
n

d
ri

c
a
l,

 
b

u
t 

m
ai

n
ly

 i
rr

e
g

u
la

r 
in

 
sh

ap
e.

 
L

a
rg

es
t 

p
ro

d
u

ct
io

n
, 

T
ex

ad
a 

Ir
o

n
 M

in
es

 
-

1
5

,0
0

0
,0

0
0

 
to

n
s.

 

A
ll

 
si

z
e
s 

o
f 

o
re

 
b

o
d

ie
s 

up
 

to
 

>5
0

0
,0

0
0

 
to

n
s 

(C
o

as
t 

C
o

p
p

er
).

 
P

h
y

si
c
a
l 

fo
rm

s 
si

m
il

a
r
 

to
 

ir
o

n
 

sk
a

rn
s 

b
u

t 
m

a
ss

iv
e 

b
o

d
ie

s 
le

s
s
 

co
m

m
on

, 
ta

b
u

la
r 

b
o

d
ie

s 
p

a
ra

ll
e
l 

to
 

b
ed

d
in

g
 

m
or

e 
co

m
m

on
. 

S
tr

u
ct

u
ra

l 
co

n
tr

o
ls

 

L
o

ca
l 

fo
ld

s,
 

g
e
n

e
ra

ll
y

 
sy

n
c
li

n
e
s.

 
F

ra
ct

u
re

d
 

ro
ck

 
in

 
fo

ld
s

. 
S

tr
a
ti

g
ra

p
h

ic
 

c
o

n
ta

c
ts

. 
In

tr
u

si
v

e
 

c
o

n
ta

c
ts

, 
e
sp

e
c
ia

ll
y

 
a
t 

to
n

g
u

es
 

o
r 

c
u

p
o

la
s.

 
F

a
u

lt
s,

 
zo

n
es

 
o

f 
b

re
c
c
ia

te
d

 
ro

ck
. 

L
o

ca
l 

p
o

st
-o

r
e
 

fa
u

lt
s 

c
o

n
tr

o
l 

li
m

it
s 

o
f 

so
m

e 
b

o
d

ie
s.

 

A
s 

fo
r 

m
a

g
n

et
it

e 
sk

a
rn

s
. 

C
o

n
ta

ct
s 

o
f 

d
y

k
es

 
an

d
 

s
il

ls
 w

it
h

 
b

ed
d

in
g

 m
ay

 
b

e 
m

or
e 

im
p

o
rt

a
n

t.
 

N
 



- 3 -

of crystallizing magma at this level, and could explain the almost exclusive 
development of both metalliferous and non-metalliferous skarn near the over
lying Quatsino Formation. 

There is a very close association between intrusion of granitic 
magma, development of skarn (Sangster, 1969), and the iron and copper 
mineralization. Eastwood (1965, 1966) believed that these were related pro
cesses that occurred over a time interval of l ess than two million years. In 
such a case, the difference in the ages of an intrusion and its associated 
skarn could not be resolved using K-Ar techniques . 

Available isotopic ages and stratigraphic information indicate that 
the granitic intrusions of Vancouver Island are Jurassic and Tertiary, and 
those of Texada Island are Jurassic and early Cretaceous (Wanless et al., 
1966, 1967, 1968; Muller and Carson, 1969; this paper). The Terti-;:;.yplu
tonic phase of Vancouver Island was accompanied by copper and gold miner
alization. This phase has not been recognized on Texada Island. It should 
be noted that a very large number of granitic intrusions, particularly those 
along the west coast of Vancouver Island, remain to be dated. 

EXPERIMENTAL PROCEDURE FOR POTASSIUM-ARGON 
AGE DETERMINATIONS 

Mineral concentrates were prepared from crushed rock samples by 
standard magnetic and heavy liquid separation techniques. Argon was 
extracted from the samples by fusion in vacuo. Released gases were purified 
by passage through hot CuO, liquid nitrogen cooled traps, and over a titanium 
sSonge getter. During the fusion of each sample a calibrated quantity of 
3 Ar tracer (spike) was equilibrated with the gas evolved. 

Isotopic analysis of the argon was performed in a modified A. E. I. 
MS-10 mass spectrometer operated in the static mode, and having a sensi
tivity of 1 x 1 o-8 cc STP/mv. Mass discrimination factors were determined 
for analyses of atmospheric argon. Ion currents were selected by rapidly 
switching the source voltage , and the vibrating reed electrometer amplifier 
output was measured with an integrating digital voltmeter and recorded on 
paper tape. Corrections for instrumental memory effects were made, when 
necessary, by extrapolating the data to zero time, the standard deviation of 
the average for typical analyses is less than.± 0. l"/o. 

Potassium content of mica concentrates was determined by X-ray 
fluorescence techniques, whereas isotope dilution mass spectrometry was 
employed for the potassium determination of hornblende concentrates . 

INTERPRETATION OF POTASSIUM-ARGON DATA 

Empire Development and Coast Copper 

Tlie Empire Development magnetite-skarn, the Coast Copper 
deposit, and several other skarn occurrences are genetically related to the 
Coast Copper gabbro-diorite stock (Jeffery, 1961 a). The sample collected 
for a K-Ar age determination (Table 2) is a medium-grained layered inter
growth of plagioclase, pyroxene, phlogopite, and olivine, with -.rery minor 
alteration products, from a skarn zone in the Merry Widow pit of the Empire 



Sample 
No. 

K-Ar-
1652* 

K-Ar-
1652* 

GSC-
64-2 
GSC-
64-3 

K-Ar-
1716* 

GSC-
65-14 
GSC-
65-15 

GSC-
66-28 

K-Ar-
1698• 

GSC-
67 -39 

K-Ar-
1541(2)* 

K-Ar 
1541A* 

K-Ar-
1778A* 
K-Ar 
1778* 

K-Ar-
1777• 

Related 

- 4 -

Table 2. Potassium-Argon Age Determinations Relating to 
Contact Metasomatic Deposits of Vancouver and Texada Islands 

% 
Rock Mineral %K %Ar40 % Biotite in 

deposit(s) dated Chlo rite Hornblende 

Empire Skarn Phlogopite 7. 29 85 7 -
Development and 
Coast Copper 
Empire 
Development and duplicate Phlogopite 7 .29 89 7 -
Coast Copper run 

Brynner Granodiori te Biotite 6.13 65 30 -

Brynner Post-ore Biotite 4. 29 35 30 -
andesite 
porphyry-
dyke; sample 
from two 
localities 

Brynner Same dyke Biotite 6.49 54 20 -
as above but 
sample from 
one local! ty 

Nimpkish Iron Granodiori te Biotite 5 . 23 74 30 -
Nimpkish Iron Same sample 

as 65-14 Hornblende 0.36 24 0 3 

Zeballos Iron Skarn Phlogopite 5.47 84 35 -

Texada Mines Granodiorite Hornblende 0.56 57 - 0 
Prescott Pit 
Gillies Stock 

Texada Is land Granodiori te Biotite 7 .38 90 5 -
Pocahontas 
Stock 

Texada Island Duplicate Biotite 7 .38 84 5 -
Pocahontas run 
Stock 

Texada Island Same rock Hornblende 1.15 64 - 10-15 
Pocahontas as 1541 
Stock 

East Stock ~ranodiori te Biotite 6 .90 94 18 -
East Stock ~uplicate Biotite 6 .o7 93 25 -

run, same 
rock as Hornblende 0.44 78 - 2 

East Stock 1778A 

*Unpublished determination 

Age 
m.y. 

181±8 

178±8 

16 7±10 

121±35 

47±3 

151±14 

143±60 

148±8 

165±9 

120±6 

110±5 

114±15 

111±6 

106±4 

155±8 
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Development Mine. Contact relationships are not known but this rock may 
originally have been a mafic tuff. The ages of 181 ± 8 and 178 ± 8 m. y. for 
the phlogopite represent the time of crystallization of the skarn and also the 
approximate age of the magnetite. The Empire Development and Coast 
Copper ores and the Coast Copper stock are probably, therefore of early 
Jurassic age. 1 

The age of 181 ± 8 m. y. is the oldest yet obtained on Vancouver 
Island and perhaps significantly, the Coast Copper stock is the most mafic 
intrusion f or which K-Ar age data has been obtained . 

Brynnor Mine 

Pre-ore granodiorite collected by G. E. P. Eastwood of the British 
Columbia Department of Mines and Petroleum Resources, yielded a K-Ar age 
of 167.:'.:_10 m.y. for biotite (Wanless et al., 1966). 

Two K-Ar ages are available for biotite from post-ore andesite por
phyry dyke-rock. The first, from mate rial collected by G. E. P. Eastwood in 
1964, gives a K-Ar age of 121 ± 35 m. y. The determination was made on a 
composite sample taken from two exposures of similar-appearing and e site 
porphyry, apparently along strike from one another, but a few hundred feet 
apart. Eastwood believed that the two exposures were parts of the same dyke. 
A second sample was collected in 1969 by W. I. Nelson Jr. of Noranda 
Exploration Company, Limited at one of Eastwood's localities and has a much 
younger age of 47 ± 3 m. y. Other dykes of possible Tertiary age2 occur 
within 20 to 60 feet of the dyke sampl ed by Nelson which also comprises part 
of Eastwood's composite sample. Assuming that both age determinations are 
analytically valid, there are at least two possibilities to explain the age 
discrepancy: 

(a) Eastwood's composite sample is from two post-ore dykes of different 
ages. 

(b) The samples are from the same Mesozoic dyke but updating has 
occurred at one locality by a Tertiary thermal event such as the intrusion 
nearby of dykes. 

Neither of the above considerations pre eludes the conclusion that the 
minimum age of a post-ore dyke at Brynnor is 121 + 35 m. y . and that the 
magnetite o re is o lder than 121 + 35 m.y. but younger than 167 + 10 m.y. 

Eastwood (1965) believ;d that although the granitic intr~sive complex 
at Brynnor varies somewhat in composition, all its phases ar e probably 
closely related and were emplaced during the same intrusive episode. 
Formation of skarn and deposition of magnetite followed magmatic intrusion 

1 
According to the Geological Society of London time scale, the Jurassic 
period extended from 135 to 190-195 m. y., and the middle Jurassic from 
162 to 1 72 m, y. 

2 
A potassium-argon age of 59 + 3 m. y. was obtained on biotite from quartz 
monzonite at Paradise Creek which is three miles south of Brynnor Mine 
(GSC 66-32, Wanless et al., 1968). This intrusion may extend northward 
to within one mile of the Brynnor deposit (Muller and Carson, 1969). 
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closely. Therefore, the age of 167 ±. 10 m. y., or middle Jurassic, which 
represents the time of crystallization of the Brynnor granodiorite , is proba
bly also the approximate age of the magnetite ore. 

Nimpkish Iron Mine 

A sample of the relatively potassic Nimpkish batholith which is 
believed to be the immediate source of iron for the magnetite deposit of the 
Nimpkish Iron Mine (Sangster, 1969) yields K-Ar ages of 151 + 14 m. y. on 
biotite and 143 ±. 60 m. y. on hornblende. The low K and 40Ar-content and 
impurity of the hornblende, which contains numerous inclusions of plagio
clase, make the latter age less reliable as indicated by the large error limits 
of.± 60 m. y . Further, the nearby Bonanza batholith which is petrographi
cally similar to much of the Nimpkish batholith and may be connected to it 
at depth, yields two K -Ar ages on the same biotite sample of 150 + 8 and 
152_::.7 m . y. (Wanless~~, 1968 - GSC 66 -27). -

Thus the magnetite ore at Nimpkish Iron Mine w as probably emplaced 
about 150 m . y. ago during the late Jurassic. 

Ze hallos I ron Mine 

A sample of coarse phlogopite from skarn adjacent to the FL ore 
body of Zeballos Iron Mine yields a K-Ar age of 148 ±. 8 m. y. Megascopi
cally, the phlogopite appears to be very pure. It has a greenish brown 
colour but X-ray a nalysis indicates that 35 per cent c hlorite is present, 
probably as a primary crystallographic intergrowth. The late Jurassic K-Ar 
age represents the time of formation of the skarn and the approximate a ge 
of the magnetite. 

Prescott Deposit of Texada Ir on Mines Limited 

The Prescott oreb ody is one of several iron-copper skarn deposits 
on Texada Island. It is at the contact of Marble Bay (= Ouatsino) limestone , 
Karmutsen volcanic rocks and the Gillies Stock. A sample of granodiorite 
from this stock was dated in addition to samples from two other granitic 
plutons exposed along the northeast coast of the island, one mile east of 
Pocahontas Bay ("Pocahontas Stock ") and from a logging road 6 miles south
s outheast of Northeast Point ("East Stock"). 

The Gillies Stock sample is relatively fine-grained(< 3 mm) biotite
h ornblende granodi o rite containing some py:c·oxene as nuclei of h ornblende. 
Only hornblende could be extracted and yielded an age of 165 ±. 9 m. y., in 
close agreement with that of granodiorite associated with the Brynnor ore
body and many other Middle Jurassic intrusions of Vancouver Island (Muller 
and Carson, 1969). As t h e o rebodies and skarn replace country rock as 
well as the Gillies Stock (Sutherland Brown, 1965), the ore appears to have 
been deposited during a final stage of the intrusive ep isode. 

The East Stock, on the east coast of T exada Island, is biotite
hornblende granodiorite , very similar to that of the Gillies Stock. It yielded 
ages of 155 ± 8 m . y. on hornblende and 106 ±. 6, 111 ±. 6 m. y. on duplicate 
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analyses of the associated biotite. It is suggested that the original age of 
intrusion was the same as that of the Gillies Stock, but a more recent event 
at about 110 m. y. ago completely updated the biotite and had only a slight 
rejuvenating effect on the hornblende. This explanation is supported by the 
more or less concordant dates on the 'Pocahontas stock', a hornblende
biotite granodiorite , coarser grained and more quartz-rich (30% versus 1 Oo/o) 
than the Gillies Stock. Hornblende from the 'Pocahontas stock' yielded 
114 ± 15 m. y., and biotite duplicate ages of 110 ± 6 m. y. and 120 ± 6 m. y . 
Thus it seems probable that two intrusive pulses are represented on Texada 
Island and that the older pulse was responsible for the formation of the 
Prescott orebody. During the younger pulse, some small magnetite lenses 
were deposited near the 'Pocahontas stock' (McConnell, 1914). Further age
determinations on post-ore dykes and on the smaller intrusive bodies asso
ciated with the worked-out copper-skarn deposits near Vananda are required 
to determine if there was more than one distinct pulse of mineralization of 
economic importance on Texada Island. 

DISCUSSION AND CONCLUSIONS 

With the exception of the imprecise age of 143 ± 60 m. y. for horn
blende of the Nimpkish batholith (above), the oldest and youngest K-Ar ages 
relating directly to the economic iron-copper skarn deposits of Vancouver 
and Texada Islands have been obtained for phlogopite from the Empire 
Development and Zeballos Iron magnetite mines. These are 181 + 8 and 
148 ± 8 m. y., respectively. Further, the six economic deposits for which 
K-Ar age data are available are related to intrusions -that span the entire 
compositional range (gabbro to quartz monzonite) of the intrusions associated 
with all the contact metasomatic deposits of Vancouver Island (Carson, 1968). 
The most mafic and oldest known of these intrusions is the Coast Copper 
stock, and one of the most salic and youngest is the Nimpkish batholith. The 
six dated deposits should, therefore, provide a good cross-section of all the 
contact metas omatic deposits. 

There are additional, though less definitive data relating to the age 
of many other contact metasomatic deposits. Only a few small skarn-type 
metalliferous occurrences are known to be associated with the epizonal 
Tertiary intrusions which are genetically related to porphyry coppers and 
gold -quar tz veins (Carson, 1969). On the other hand, the Argonaut mine and 
several skarn prospects along the eastern side of Vancouver Island are asso
ciated with intrusions that, although not dated, are unconformably overlain 
by late Cretaceous sedimentary rocks. The intrusions are granodiorites 
and are petrographically similar to the Nimpkish, Bonanza, and Saanich 
granodiorites which are known to be Jurassic. 

It is concluded that most of the contact metasomatic iron and copper 
deposits of Vancouver and Texada Islands, probably including all those of 
economic importanc e , were derived from intrusions emplaced at various 
times during the Jurassic period. Very weak and apparently uneconomic 
skarn-type mineralization occurred during emplacement of early Cretaceous 
and early Tertiary plutons. 
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