
810141

.........-----_._---_.__._._-----_..... __.---_ ...

. ~.P A-/}I~r~,...

- rlr&:e IS'

~ TJr.er~ f).,yc 6 6tJ.1 5 d 5~f/e$

5h~d ~e .5·it~;oeo( aly;e1'A.:t-

/' \ I

7~ V~C()Uve-v

((;elc~ - 5e/YV{~~'

J,'7 . ./ /
I e f-.; /t1 es.e.

~).

-I IdAecl ~ fIy~5J:O tlvnd .we dec,,:teCi! ..I $At)~£ c~;Jlefe 14
I

!tJ-,yo Ik de-v ~ YO fM..oI ve;urf }1AJ5e If ( 'Ie.01 ,; it! 5 j J1e>< f ;(N uft.. ;hd

,; m-. ho I, day s fh ";;/0~/;'j j T}fwC;/I ie /,u "'/""'t' ""of f trf= fk
«J(7Y f-f)

- rk (tf<.f;;5.~ reid U1d/ bt'wC'YkeL.~ ,;;'mecldely ) Ibr

.~. /1f. /f.dhodS 0Jee.&'5j!.~~,/.}?k'~ (Ih: Jd~ .~.--L~~5

Me ,:w{ J ofh6,dlL.¥.) t4-,d YI~- 1e?'c;:~ .u;JI !~d /Hii. 6tJ he--
ti'bcJVLf .fu;o weei 5

/I'vC' f .....e ,.,;, If!l~!o rech'd & /wa ~ v~ s ) ho/I3'lt;J.t;
J 111:><ee--1C1A.~.LiLlluJ4~~- ----- ... -----.-.--.-.-.-

.~



--_ .._-_._---------_._._-------------------_.-._------._-_._---------------------- ----_.-_. __ ._-----------_._.. _--_._-- --_.-

___-=._ coU£d-------=ir--£LJ~~___'5e..a...Aa<::J.4.J<:::L_d __ 1o __ HAe Y-~ ~y~.~ - ¥
- -i~lL~ J I:.r2t1{~~--J f'e{£>1: f:!-v,C£ <'Y-Ld- '

6i1 ;f-c ~u--_U" -,... _.._--" ---.----.----"-------.----,--



"".':','
.'';.,,:';::'',-:'.~;,.,

I

/

,.
.!
i\
I
i

I
\I

----;

",.'

,
\

IIJ•
l~..._.....

,(I,.)j;~,
1_...•AI"'tI
.

,I'\ ., I"'..

\

\

~.

."
i,

~il,•

.........\~

_a,'W/I.JI

.......

•

t

I
I

.~-,-~
I

1.'thYJll1l'I~..,•
I"}"f},
:',A3A,.
I

~~..........._......_-..--

flPtl'
IJllt"

\IN.1I

o

/1
j-ISI::/.l-fI'

01HSJ::I.J.fI:J

I .J.....,
tIII()fJ./rtt,

INN
r--'"

'.1/~
N,....--.....---~....,:-.-..._

",.,.

,..",
"

1"1
••~

,'~.~~-'.'~ ,', ,.'.".'~. t•;.;,.It
~..,,,,,,
."le',!,"'JJ ,.,~..t-'-"k·~'··

...~r.j· '..'",:!''At.'
,.,',,1

J.}-""
"..}.~

",

.'

,"

i':,,,'~.'.,
,...:.'!..

" ."
-

...'

I-'f:•

I.'',:I

1::,;""....'.;:,

/~.

bG'~<?'~

140.
~



->~"':'/~/tI-,sI.'''Sf7Y7P(1

(.,)};,;)I-./>I_:J;s"':"'I-fY);)fIii>'~/lYJ~_



L~1l!N<~ - /0 a~~--f~ (},~DID"~ : I1Af ,

/"'f.,"'SIVt!$ I l;"ekt"l~1

c.-e-f~(!~D'" $ ') Me SDJ.,'e
.:....;...,'" $1;"""$ (PT)

'" . ~) /c,
L44. f ... Iv", s I~ S (I '>'e- t6..~ t'D'" S J Upl....

";"";"'us,'"",s (M) -..e/. f4({'''''JDI'~? 1-0 Tr-'~m~

.f....# s

~-.3t-. eN"..:I~

I .. It. (.;, ~W\,

5f1J..~,;"'i a'mAr

? M,;J.lI, I. "1'/_ J _.",,,

LDOJe" :T~(U I'C (4-v~t'(ldl! )

().fttW T,,'4H;e, ( -/k f,C' j )

&........t""'j R-.....'!~~ W1ef6..If1.""I..,cs j jJ..fI!DJDIC ~ AdtWD$D'~ 7
( I'He-oft>- - Seels + v"" (t: , , )

I lui f~"x /.,'$ Y>14.f' 1$ Vey'j 7DD~ ""'; tI _I; "U7 M,t/PlII! II'/d1e II

Yh/SSIJ'\f 5__~ oIef~, ~v~J a.eli"sof .......~rs -.cl tA..d'"I,'tI~j J,1MIt!!.

6t!~ 1/l'1p.'" e I w..ck~~ :

I - fk fY"" : I:t Ii ..... " ., t! '" ~ ofp ,.. 4!>O(J' ....... ~ »1.".,.. 1-1.. s I. , I!
ff iMUlclft! .,.,41,e (M~),

;z - tJ. th .j;...,""'t'd !"a-",Jc. bD,,/J IS .,eJleel '" ~ SD...:tt. e... s f .s/"fl<!
~ MR .

.3 - I .J~L( 'Ii". "i?<nAe") "to<'>- !a-ygef) ....... /1R. ,i ~ cl...'tIe./
"'tAN,':'" ~ ft.t po.,...; 't<! 6<>"/7 . J I- t.a ~ .:... fvu.,(~"L <1 .s""",«:. tlN>'oJ
t'Y~ .. k (';''';';'t>-fecl iy,lh. (""e __ he...."lJ -.of .J.(.J.f .:... ~"
b{!~ tit!' .fD'Y~'/ ~c/ ...... va..ti!'& ~ M..., e-¥d1j """ ~Dlu. I,,,,, s

t(.f,.4.d_~J.) (c?3 +-/-Is +- At)
;:>



88blIiilJ>1:1;-r>1'4/'lV1'1.'W:1:9
,,""~AfI~M.'1~f"!J..~-rt,&I?/~~"

I

£1
I

i
:~



'(r-rJd~~~

~?"~'??f'-rJ-n--n)·~y'"':'~'I-'Q

~~~~Jftf7~r;,.~~

'7~.rcJd~"':"~~~·(~~

"UP:::-Yf)z,()4'~~~~~.

lr~~~~~~~~

~~~~~6'~~>~

r;.,~~...,~~~~I'it-o~+Cj-~

~~~~r~1~~r~

~'f'~"-<l•Jff!~,V+~oR-.,J
,~~~~~~

"PO'"~J";<"'.r~~r~~

~~~~"JJ?c?ILlr.51fl:

cro~!JVI~raJ,~~()~~V'1'''''-'~/~

f1J';"'"~(}~~~~1?'

~~~~~J~-}>'"(J".t>~

)--~~-".<0~~~•)Sh"%"oJ0""'"

rfY..........sI-ICr-'-<7~.•Q-Qf./oLI080/5C
lJ-P'~~(~r-!e-.~r-c~

~f/l~."P-".~~~J-.V~
7'-0~~~CfYIr?)(Ot""'V~./f__.·v~0

,-IIVV"rr~~~v,r-...o~z>~



~0)0\

VoV)05'0-oL~

~

Sh~

~00-8
'\.NVJ

°SL

"""'"
00L.

-vJ
°5Q

~0\~

"'--Jo~S

~075
\..vV:)

ob~

WVJoLh-oop

""""'?.5(.Z

'-'J
oLf.

~sz~

"""<>01f

\Nv)
0-8'(;

-v:>
CbJ

'-"'VJrLI

\A'?°SI

~01/

~
°6

~yjz

~

~~W

/''-''''''p
/''-1'N'1{

/'""'"""-1Z',

/""""'''''''/

~'")st!
~"Vtl

.

I'

)rt/

J.J'loI7IJSf!a/.C'Z

"""~5'(\b

-""'5J(\~

v.."""5'(\6J

Jry'";'05"""?b

J~~ww",

~~C'eJsIt'-~

J-,dk'l'11,

J~v-.--'i

Jftj~~~,

•~'1L~~S'~-1-

rr'J"--\~"hr,~IJStl~VS'?{I~/o'i'1t:
M

f''(}

~fV-J\t,..('6)

JrtI"\N\'-'.$

JrV...._"
Jr~.~/o>~~01f'~



2c~ s

51' S

- LOS

-- L 255

- L 755

-L lOG 5

- L 12:'5

-L 505

-L 1755

-L 2l0S

1

,:,-""-)..(1'/

,.,,~
.;..

.<-i8J~,,, ILt

1.

I>-.
.)..1()

.~ '0115

\A'\o~3
~ .

Ib

</".\

o
o

0:
.J..'i

,0

y

-\'i:.
7/'

'\0..
),'

.~

-' ."Vj
'",

60

G\ 'fta '"
, y.."'l

."" J' r;~ ~
111"1~

i:""
~tT

• I

-.>
",'l"

~

v\l-j~.). v.,'v\

.' y:, ", • •\t.,
: v,...XI

~~\'J

/,0 \A">''\~~A.
.'~ ~~ //\<-,.,); I y..v.t,.,

-.- ~ I \~
55 68 •

<b
~v..1.1

.\

,,~

.,'"J\.).

'\~
fA

,'1

1-~
,,:,!J..

4'
50

ID"
~\A

...,'<J
.,)...

.~

cO

.,)..,,~ "l,~

<..,"l->-

1""
,,(

.\ y..""'1
:::.z:=\~

,,'
.,)...1,-

'1

.>..~~ / v.";'
'1 .j. ,<"

1

1.

30m

CATFISH AREA

Qs1 ~~__§.81lL
South Middle Ridge Aplite Zone

0..
l; .h

~v'
,~ 1

)
;cOi(jJ),.

(
SCALE 1:1 C,,_

10 20

h I

1 F? PM

Geoloqlcal bour~dary

Map unit 6 a Aplite

LEGEND

~ ,-

, ~,

" "1.~< ''f;' .•....•.. ,,."
...~ <It'

..~. ~ ,

... : ..~.~' .•'•• : ...., ",," -.,'# "

." ;.-',

Vein inclination - assumed -.--- .lJ
;::

Fellation inclination ~

Q)

'"c
.J)

~'\n

~~~
I

h;:j-~

i
!

>\
"" ... , ... 10 • ,,,. -' ~.& ... ". " - " , ',' .... .,. • • .. • ....... 't'. • •.• ~ I, ..' , .• r .' - " .. '. ~ .' ., • ~ • .:." ~ ' ..•. co .' !

'--_._-,••• _-.~--. hlii • t 4 kU OJ 4 ".J .ti j , $, j t,iJl i r ' ''1



5LI7-

fA

f'l-ws·z
~,

~0·"f1f

M

.~4"'"S.IwJ~5.01Z,.
M

~d~5"\.441~5'"I-t
'Y~\r~s-~,+-J~~'1tf~r"\¥~al

5,ZI1-

1
--(/)

J

1t4
u~J-r~e-~

(f.-s-~.t'~oJ,-~~~+.......,,,..AJ~
~""~?~:IJv~~f~7J~U"'~~1t"OS



(f\

an
~l..~,

~1\sf

tw\

or~l
""I\.\.ittrt

-~'t?~s-.x1tJ~d'ltf'(Y',+j",~1f~t,"''''-:ts3

~~4d~~(1

(z'S'·..·t:s°d'r~~.:1~+.."'"I...,.",JJV

~~G~?~~IJffl'Sk'7])?Iff:~'\t-'ON



W~nR'J.Mc-'i~n;;~(;~
~?Alj(~1/}<a/tkdJ !/}d

JAMES VINNELL, Manager

JOH N G. PAYN E, Ph.D. Geologist

A.L. LITTLEJOHN, M.Sc. Geologist

JEFF HARRIS, Ph.D. Geologist

Report for: Greg Jilson,
Curragh Resources Inc.,
117 Industrial Rd.,
Whitehorse,
Yukon,
YIA 2T8

Samples:

P.O. BOX 39
8887 NASH STREET
FORT LANGLEY. B.C.

VOX lJO

PHONE (604) 888-1323

Invoice 7649

October 7th, 1988

31 rock samples, submitted by Bob Morris, for sectioning and
petrographic description.

Samples are all suffixed "P" and consist of numbers 1 - 13, 15 - 30,
67 and 98.

Samples 1, 5, 7, 8, 11, 21, 23, 25 and 67 were prepared as polished
thin sections to allow observation of opaques; the remainder were
prepared as conventional thin sections.

Summary:

The rocks of this suite can be classified in four main categories,
corresponding to those used for the field identifications given in
the covering letter: i.e. intrusives, volcanics, tuffs and
sediments.

Although the presence of these four groups is confirmed, the
petrographic study - not surprisingly - reveals a fair degree of
mis-classification in the assigned field names, especially as
regards the last three groups. Identification of a few samples is
uncertain, even with benefit of the microscopic data.

1. INTRUSIVES

a) Medium grained, porphyritic.

i) Granite porphyry (major proportions of quartz,
plagioclase and K-feldspar). Samples 19, 28.

SAMPLE PREPARATION FOR MICROSTUDIES • PETROGRAPHIC REPORTS • SPECIAL GEOLOGY FIELD STUDIES
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ii) Monzonite porphyry (K-feldspar>plagioclase; quartz
minor). Samples 17, 26.

iii) Diorite porphyry (mainly plagioclase; quartz and
K-spar minor). Sample 6.

b) Fine-grained, virtua11y non-porphyritic

i) Aplite (abundant quartz and K-spar; accessory
plagioclase). Samples 3, 11, 12, 29.

ii) Latite-Trachyte (K-spar» plagioclase; quartz minor).
Samples 7, 13.

The coarser, abundantly porphyritic rocks (Group 1a) have textures
typical of minor intrusives, such as marginal phases or satellite
plugs associated with batholiths.

The finer, non-porphyritic rocks (Group 1b) have homogenous textures
characteristic of dykes or chilled margin phases.

2. VOLCANICS

a) Andesitic

i) Mafic-poor (mainly plagioclase and sericite).
Samples 1, 18, 20.

.....,

ii)
hornblende).

Mafic-rich (include major biotite, chlorite, or
Samples 5, 9, 25.

b) Rhyo1ite{?)

Quartz-rich, with plagioclase and/or sericite.
Samples 2, 98.

The samples classified as vOlcanics are a somewhat diverse group.
They are fine-grained and sometimes porphyritic. They lack
fragmental features which might indicate a pyroclastic origin, and
are typically non-foliated. They mostly show strong pervasive
alteration (to sericite, biotite and secondary' amphibole, and - in
the rhyolites - quartz). The andesites often contain notable
amounts of finely disseminated sUlfides.

3. TUFFS

Samples 4, 15.
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Tuffs are much less common in the suite than the field naming
suggests. The above two rocks are unquestionably andesitic
lapilli-tuffs, consisting of abundant, vari-sized lithic clasts and
plagioclase crystals in a fine biotitic matrix. They are
non-foliated and show well-preserved primary textures.

4. SEDIMENTS

a) Unmetamorphosed

i) Wacke. Sample 23

ii) Carbonaceous mudstone. Sample 22

iii) Hematitic chert. Sample 16

b) Foliated

i ) 'Sheared wacke'. Samples 8, 21, 27.

ii) Siliceous sediments. Samples 24, 30.

iii) Amphibolite. Sample 10.

This is a varied group, some of which are of ambiguous character.

Those of sub-group a) are unequivocal and, like the majority of
rocks of the suite, show a notable lack of regional metamorphic
features. Sub-group b) includes all the rocks of the suite having
more or less strongly foliated fabrics - in part of recrystallized
and/or cataclastic aspect.

The 'sheared wackes' are of quartzo-feldspathic composition, and
could be of felsic volcaniclastic affinities. Sample 27P differs
from the first two in lacking K-feldspar and having chlorite (rather
than sericite and/or biotite) as the principal accessory.

Sub-group b) ii comprises siliceous sediments, poor in feldspar. It
includes a possible impure meta-chert and a dolomitic quartzite.

The remaining sample (lOP) is quartz-free, and has the mineralogy of
an amphibolite (plagioclase-hornblende), but a similar meta-clastic
fabric to group b) i. It could be a metacalcareous arkose or, more
likely, a recrystallized andesitic crystal tuff.

Individual petrographic descriptions are attached



SPECIFIC QUERIES:

Sample Field name

1P Hornfelsed(?) sediment

2P Altered vOlcanic

3P Rhyolite dyke

4P Tuff, in contact
with 3P

5P Meta-sediment

6P Diorite dyke

7P Rhyolite dyke

SP Metasediment

9P Meta-basalt

lOP Metasediment

lIP Rhyolite dyke

12P Rhyolite dyke

4

Comment

This is an altered andesite. The
biotite could be of hornfelsic
origin. It may well be related to
the tuffs, 4 and 15. The other
samples you list are not tuffs.

This is a silicified rhyolite. It
is of totally different composition
to the tuffs (which are andesitic).

Actually quartz-Iatite composition:
has textural characteristics of an
aplite. Yes, similar to lIP, 12P
(and also 29P).

Yes: this is an andesite lapilli
tuff.

Not a metasediment. This is a
mafic-rich andesite - altered, but
not obviously metamorphosed (except
possibly in a thermal sense).

Yes: this is a diorite porphyry

Not of rhyolitic composition. This
is the quartz-poor type of fine
grained felsic rock (latite/
trachyte). i.e. different
composition to lIP, 12P (more
similar to 13P).

Yes: this is one of the sheared
wackes.

One of the mafic-rich andesites:
could be basaltic. Somewhat
similar to 5P (though 5P contains
no amphibole), but unrelated to SP.

This is a foliated, crypto-clastic
amphibolite - possibly
metasedimentary or a meta-andesitic
tuff.

See comment for 3P.

See comment for 3P.



13P Rhyolite dyke

5

Different composition to lIP, 12P.
Quartz-free, K-rich: trachyte. More
similar to 7P.

14P No sample

15P

16P

17P

18P

19P

20P

21P

22P

23P

Tuff

Tuff

Tuff

Tuff

Granite

Tuff

Metavolcanic

Black argillite

Rhyolite dyke

Yes: this is an andesite lapilli
tuff. The biotitic composition of
the matrix (as in 4P) could be a
hornfelsic effect.

No: this is a chert, composed
almost entirely of quartz. Red
stain is hematitic.

No: this is a porphyritic latite
or monzonite, texturally
intermediate between 7P and 26P.
Unrelated to 15P (though possibly
intrudes it?)

No: this is one of the mafic-poor
andesites. It has a high content
of sUlfides (pyrrhotite with traces
of pyrite, marcasite and sphalerite).
No obvious source of Sb: could be
undetected traces of tetrahedrite.

Yes: granite porphyry. Not altered
or metamorphosed. Texture more
typical of minor satellite plug
than of 'normal' (batholithic)
Coast Intrusives.

No: this is another altered
andesite, without fragmental
features. It is similar to 18P,
but strongly sericitized. It is
unrelated to 22P (carbonaceous
mudstone).

Probably not. This is one of the
'sheared wackes'. Could be felsic
volcaniclastic.

Yes: carbonaceous silty mudstone.
Appears essentially unmetamorphosed
No relation to 1P, 20P (andesites).

No: this is totally unlike the
other 'rhyolite dyke' samples
(aplites, trachytes). It is a non
foliated, argillaceous wacke with
mudstone intercalations.



24P

25P

26P

27P

28P

29P

30P

67P

98P

Metavolcanic

Metavolcanic

Granite

Metavolcanic

Granite

Rhyolite dyke

Metavolcanic

Quartz vein

Rhyolite dyke

6

No: this is a foliated siliceous
rock with plagioclase-sericite
segregations: possibly an impure
meta-chert.

Yes: volcanic, mafic-rich 
essentially an amphibolite,
possibly meta-basaltic.
Compositionally and texturally
unlike 21P.

Not strictly. This is a quartz
poor porphyry of monzonitic
composition. Similar composition
to 7P, 17P rather than to 19P or
26P.

No: strongly foliated, wacke
textured. Probably related to 8P,
21P. Could be volcaniclastic.

Yes: granite porphyry. Similar to
19P, but not to 28P (low quartz).
Yes: compositionally similar to
lIP, 12P, 29P: these could be
fine-grained equivalents.

Yes: aplite. Could be fine
equivalent of 28P; similar to lOP,
lIP.

No: this is a metasediment of
calcareous quartzitic type. Yes,
could be related to 27P, 21P.

Yes: mainly homogenous arsenopyrite
No gold seen.

Quartz-sericite rock. Could be a
silicified form of the fine-grained
(aplitic) intrusives - though no
K-spar. No actual sUlfides in
slide. Saw some scorodite, after
arsenopyrite; this is presumably
the 'green yellow stain'.

J.F. Harris Ph.D.

(phone: (604) 929-5867)



Sample IP

Estimated mode

ALTERED ANDESITE

"""'l

Plagioclase
K-feldspar

Quartz
Sericite

Phlogopite
Tourmaline

Apatite
Rutile
Pyrite

Pyrrhotite

68
1
2

15
10
trace
trace
trace

4
trace

This is a fine-grained, altered rock of vOlcanic affinities.

It consists predominantly of an even, minutely fine-grained matrix
of felsitic plagioclase, strongly pervasively dusted with
micron-sized sericite.

Scattered throughout this matrix are diffuse, wispy to more
distinct, sUb-prismatic patches of slightly coarser felsite and/or
felted micas, the latter often being a pale brown variety of
apparent phlogopitic composition.

These features range in size from about 0.2 - 2.0mm, and appear to
represent totally altered phenocrysts. They exhibit a partial
preferred orientation which may represent a primary flow feature.

A common variant of the altered phenocrysts consists of prismatic
forms defined by micron-sized opaque dust and/or clusters of tiny
subhedral pyrite grains, locally with minor interstitial pyrrhotite.
Others consist of felted phlogopite with diffuse patches of v

microgranular quartz and/or sUlfides.

Accessories are tiny, randomly distributed euhedra of apatite, and
scattered, tiny subhedra or acicular sheafs of green tourmaline.

The rock contains no recognizable lithic fragments, and the fabric 
of scattered, discrete, sub-oriented, sub-prismatic patches in a
homogenous felsitic matrix - is more suggestive of origin as a
porphyritic flow than a tuff.



Sample 2P

Estimated mode

ALTERED RHYOLITE

Plagioclase 37
K-feldspar 4

Quartz 42
Sericite 5

Phlogopite 10
Sub-opaque dust 2

This is a rock of similar general texture to the previous sample,
but of notably different mineralogy. It is an altered volcanic of
strongly siliceous composition, possibly gradational in character
with 98P.

It consists predominantly of a matrix of brownish, turbid,
cryptocrystalline, feldspathic material, strongly pervaded by
microgranular quartz of grain size 20 - 50 microns.

The abundance and grain size of the quartz varies in a diffusely
patchy manner, and it is often possible to recognize a
pseudomorphed, pellety/cuspate fabric typical of a glassy rhyolite.

Scattered, more or less discrete, clumpy concentrations of coarser
quartz, with intergrown meshwork flakes of sericite and pale brown
phlogopitic mica, probably represent replaced phenocrysts. Finer
grained sericite occurs as a pervasive dusting of the
cryptocrystalline feldspathic glass matrix, and, together with
phlogopite, forms small, random, diffuse wisps and patches
delineating relict vitric features.

The cryptocrystalline felsite component appears to represent
original glass. It is partially potassic in composition (see
stained cut-off block) and is often impregnated by micron-sized,
brownish, sub-opaque material (leucoxene?). This clearly
distinguishes it, in thin section, from the superimposed pervasive
silicification (probably of late magmatic/deuteric origin).

This rock is an altered, sparsely porphyritic, glassy rhyolite.
There is no petrographic evidence to indicate that it is a tuff.



Sample 3P

Estimated mode

APLITE

Plagioclase 20
K-feldspar 46

Quartz 30
Sericite 3
Limonite 1

This is an evenly microgranular rock of essentially identical type
to several others of the suite (e.g. 29P, 22P etc.).

It consists of an anhedral mosaic of quartz, of grain size 0.1 
0.3mm, within which are developed abundant smaller sUb-prismatic
grains, and coalescent grain clusters, of K-feldspar and lesser
plagioclase. The feldspars are essentially fresh. The resultant
texture can be described as saccharoidal, locally grading to
micro-graphic.

Rare microphenocrysts of quartz and plagioclase, 0.5 - 2.0mm in
size, are seen.

Mafics are sparse, as in all the rocks of this type, and consist of
scrappy grains of sericite, often impregnated with limonite. These
may represent altered biotite.

The rock is of granitic composition and has the texture of a minor
intrusive (dyke rock). It is probably an aplite.



Sample 4P

Estimated mode

ANDESITE LAPILLI TUFF

Plagioclase
Sericite

Biotitic(?) matrix
Chlorite

Epidote
Apatite

Tourmaline
Rutile)

Leucoxene)
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2
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2

This is one of the few samples of the suite to show undisputable
fragmental character.

It is a strongly altered rock, apparently devoid of quartz and
probably of andesitic composition.

It consists of abundant, angular, lithic fragments, 0.1 - 20.0mm or
more in size, set in a fine-grained brown matrix or interstitial
phase.

The fragments are almost all of similar type, being composed of
felsitic plagioclase, showing strong, rather even, pervasive
sericitization. The larger fragments contain more or less abundant
remnant phenocrysts of plagioclase together with tiny accessory
euhedra of apatite, and, in a few cases, fine-grained opaques.

Some of the plagioclase phenocrysts, and rare disaggregated
plagioclase crystal clasts, show pervasive fine-grained
epidotization as well as sericitization.

A few clasts of different, chlorite-rich composition are also
present.

Fragment shapes are typically irregular and of 'torn-off'
appearance. The larger, strongly porphyritic clasts often show a
tendency for flow-orientation of the constituent phenocrysts.

The matrix appears to be of felsite, and is probably made up of
progressively tinier clasts, grading to cryptocrystalline volcanic
dust. It is clearly differentiated from the sericitized clasts by
its high content of micron-sized, brown, felted material which is
tentatively identified as a form of biotite. Wisps and flecks of
rutile and leucoxene are an accessory component.

Traces of tourmaline are seen, as sporadic tiny clusters.

No bedding is recognizable, but there is a weak tendency for
alignment of the clasts, and this rock may be a form of pyroclastic
flow.



Sample 5P

Estimated mode

ALTERED ANDESITE

Plagioclase
Quartz

Biotite
Chlorite
Apatite

Ilmenite
Pyrrhotite

Chalcopyrite

34
8
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2
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This is a pervasively altered rock whose primary features are
largely obscured. It is unquestionably of vOlcanic origin, but it
is debatable whether it is a fragmental or a normal, sparsely
porphyritic flow.

It consists predominantly of a matrix of felsitic plagioclase, of
grain size 5 - 20 microns, intimately intergrown with abundant,
chlorite and pale brown biotite, as tiny, random flakes and felted,
meshwork aggregates.

The dominant biotite/chlorite component locally concentrates as
small, sub-prismatic clumps which may be pseudomorphs.

The commonest heterogeneities are diffuse clumps of more coarsely
granular, blocky material which may include some plagioclase but
appears to be mainly quartz. This is of grain size 0.05 - 0.2mm,
and occurs as clusters and aggregated mosaic patches.

These granular clumps (siliceous replacements? altered phenocrysts?
fragments?) show varying contents of intergranular and cross-cutting
chlorite and biotite, and have diffuse margins suggestive of partial
assimilation by the fine groundmass. They often contain obscure
ghost textures defined by minute acicular inclusions.

A few definite, discrete, rounded to subhedral phenocrysts of
quartz, 0.5 - 1.0mm in size, are also seen.

The rock contains fine-grained pyrrhotite, with traces of intergrown
chalcopyrite and secondary pyrite. The sUlfides form patches of
meshwork impregnation of the chlorite/biotite felsite, and locally
concentrate as sub-prismatic clumps, sometimes associated with
granular quartz.

This sample is tentatively classified as an altered andesite.



Sample 6P

Estimated mode

DIORITE PORPHYRY

Plagioclase
K-feldspar

Quartz
Sericite
Biotite

Hornblende
Apatite
Rutile
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This is a porphyry of somewhat similar macroscopic appearance to 19P
and 28P. However, it differs compositionally from those samples in
being essentially devoid of quartz and K-feldspar. It also contains
a slightly higher proportion of mafics. The rock is composed
essentially of plagioclase.

Euhedral phenocrysts of plagioclase, 0.5 - 7.0mm in size, make up
about 40% of the rock. These show partial twinning and appear to be
of oligoclase composition. They are generally fresh but for an
occasional slight dusting of very fine-grained sericite.

The groundmass is of distinctive texture. It appears to consist of
a diffuse, anhedral, equigranular aggregate of plagioclase, on the
scale 0.2 - 0.4mm, upon which is superimposed a meshwork/microlitic
to felsitic fabric on the scale 10 - 100 microns. This composite
texture may have formed by the devitrification of an original glassy
matrix. Minor pockets of K-spar and rare quartz are also seen as
groundmass components.

Mafics are of distinctive type. They appear to be largely of
secondary character, consisting of minutely felted aggregates of
red-brown biotite and lesser pale green, fibrous amphibole. These
occur as abundant, sub-prismatic to irregular clumps and as tiny
wisps and shreds throughout the groundmass. Sometimes the amphibole
appears to develop peripherally to cores of biotite.

In part the secondary biotite/hornblende aggregates show
pseudomorphic outlines suggestive of derivation from original
euhedral amphibole phenocrysts.

Rutile occurs as diffuse flecks associated with the mafics. Apatite
is seen as tiny, randomly disseminated, individual euhedra.

This rock is of dioritic composition and has the texture of a minor
intrusive.
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Estimated mode

Plagioclase
K-feldspar

Quartz
Sericite

Amphibole
Carbonate

Pyrrhotite
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This is a member of the quartz-poor sub-group of fine-grained
potassic rocks (like 13P).

In thin section it is found to exhibit a texture very similar to
that of the groundmass of the diorite porphyry, 9P. This consists
of a somewhat diffuse, equigranular mosaic, of grain size 0.1 
0.4mm, upon which is superimposed a random meshwork fabric of tiny
prismatic grains. The base mosaic shows shadowy extinction, and
sometimes appears to approach fibrous/radiate character.

This assemblage appears to be composed largely of K-feldspar, though
the stained cut-off block indicates that there is also a significant
proportion of finely intergrown plagioclase. Quartz is also present
as a minor constituent, recognizable as scattered, small patches
which seem to be gradational to the feldspar matrix. The feldspars
are fresh and clear.

Accessories are random, rather evenly distributed, tiny flecks and
wisps of minutely fine-grained carbonate and shreds of sericite.
These tend to be intergranular to the coarser mosaic fabric.

The rock contains very rare, tiny microphenocrysts of plagioclase
and some small, pockety, amygdule-like segregations composed of
various proportions of plagioclase, granular quartz, pale acicular
amphibole and fine-grained pyrrhotite.

This rock has the mineralogical proportions of a latite. As with
13P, it exhibits no diagnostic textural features to indicate whether
it is a flow or a dyke rock. The incipient banding of more and less
potassic composition, apparent in the stained block, is not
recognizable in the thin section.



Sample 8P

Estimated mode

SHEARED WACKE

Quartz
Plagioclase
K-feldspar

Sericite
Phlogopite

Chlorite
Apatite
Rutile
Pyrite

Altered pyrrhotite
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This sample is an irregularly foliated, partially recrystallized
quartzo-feldspathic rock of distinctive, possibly cataclastic
texture.

It consists predominantly of an aggregate of quartz, plagioclase and
K-feldspar, as sub-equant grains 0.1 - 0.5mm in size. The fabric is
often mosaic-like and presumably granoblastic.

Quartz is often segregated as lenses and laminae of
crenulate-margined, vari-granular mosiac. The feldspars generally
show simpler grain shapes, sometimes partially flattened.

The granular feldspars are fresh and water-clear, and hence
difficult to distinguish from the quartz, except by virtue of
occasional twinning. Some quartz is probably present as an
intergrown component of the feldspar mosaics.

A proportion of much finer-grained felsitic material (plagioclase
and/or K-spar) is present throughout, as interstitial pockets and
networks. This is commonly somewhat sericitized.

The rock contains abundant sericite and pale brown phlogopite.
These form strongly oriented, relatively coarse, semi-connected
flakes and discontinuous schlieren, interspersed with laminae and
apparent sheared slices and/or augen of the granular, quartzitic
mosaic. The micas also occur as substantial lenses of fine felted
texture in their own right, and in dispersed fashion throughout as.
intergranular networks and wisps.

Opaques are sparse. They consist mainly of disseminated flecks and
granules of rutile. Rare, tiny grains of partially oxidized
pyrrhotite, and one or two tiny euhedra of pyrite are also seen.

This rock is of apparent metasedimentary origin, and is tentatively
classified as a sheared feldspathic wacke.



Samp1e 9P
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ANDESITE(?)

Plagioclase
K-feldspar
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Carbonate
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This is a volcanic rock of distinctive type. It is composed
essentially of fine-grained plagioclase and abundant altered mafics,
but contains a few percent of phenocrysts which, somewhat
surprisingly, are quartz.

The quartz phenocrysts are of rounded to sub-polygonal form and 0.5
- 1.0mm in size. Sometimes they occur as small, coalescent clumps.

The groundmass is a rather diffuse-margined, sub-trachytic aggregate
of prismatic feldspars, 0.02 - 0 Imm in size, with rare
sub-phenocrysts to 0.2mm. The feldspar is predominantly plagioclase
but, as is apparent from the patchy stain developed on the cut-off
block, includes a proportion of intergrown K-feldspar. Scattered,
tiny interstitial flecks of quartz are also seen in the groundmass.
The feldspars are fresh.

Mafics are notably abundant, but appear to be entirely of secondary
type. They consist of felted aggregates of pale brown biotite, and
very fine-grained, fibrous/acicular masses of probable pale
amphibole - often with intimately intergrown carbonate.

The fine-grained mafic aggregates form semi-coalescent,
sub-prismatic patches, 0.1 - 1.0mm in size, which are apparently
pseudomorphs of primary subhedral mafics of unknown type - most
probably hornblende or pyroxene. The same secondary-type mafics
form diffuse, fine-grained permeations throughout the microlitic
plagioclase matrix.

Tiny specks of rutile and sphene are the remaining constituent.

The rock is cut by occasional hairline veinlets of carbonate.

Classification of this rock is difficult as the plagioclase
composition is indeterminate. The abundance of mafics could
indicate a composition as mafic as basalt, though the content of
quartz and K-spar is atypical. Possibly it is a specialized form of
andesite.



Samp1e lOP META-ARKOSE? (AMPHIBOLITE)

Estimated mode

Plagioclase
K-feldspar
Hornblende

Biotite
Sericite

Epidote
Sphene)
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This is a rock of simple mineralogy, composed essentially of
plagioclase and hornblende.

The plagioclase occurs as abundant, individual, equant, rounded to
sub-prismatic grains, 0.05 - 0.3mm in size, or aggregate mosaic
clumps of such grains.

Generally the plagioclase is clear and unaltered, and has the aspect
of a partially recrystallized arkose. Rarely it shows a light
dusting of sericite.

Sericite also occurs locally as an intergranular network, possibly
representing remnants of a pervasively altered felsitic matrix.

The other main component is green hornblende, as very fine-grained,
fibrous/felted aggregates, locally grading to prismatic clumps. The
hornblende forms an intimately pervasive, intergranular phase, and
concentrates as abundant irregular pockets and networks.

Minor proportions of fine-grained biotite, granular epidote and
flecks and granules of rutile and sphene are associated with the
hornblende.

A weak preferred orientation is apparent in the reticulate
distribution of the hornblende matrix or cementing phase, and the
elongation of clumps and individual grains of plagioclase.

The nature of this rock is obscure. The fabric has a distinctly
metasedimentary aspect, but the mineralogy is atypical. The
hornblende may be a metamorphic development from an original limey
matrix in an arkosic wacke - though the total absence of quartz is
atypical. Alternatively, this could be a partially recrystallized
andesitic crystal tuff. The mixture of individual, discrete
plagioclase grains and aggregate clumps suggests a partial
cataclastic element in its formation.



SaDlp1e lIP

Estimated mode

Quartz
K-feldspar

Plagioclase
Sericite

Rutile

APLITE
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2
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This sample is essentially identical, in composition and texture, to
3P and the other rocks of the suite classified as aplites.

It consists of an equigranular mosaic of anhedral quartz, of grain
size 0.1 - 0.3mm, which acts as a matrix to abundant small
sUbhedral/prismatic grains of K-feldspar and plagioclase. The
latter sometimes coalesce as irregular interlocking clusters.

This rock shows occasional clumps and elongate segregations of
coarser quartz and plagioclase, of grain size to O.Smm, and is cut
by rare hairline veinlets of these minerals. It also contains a few
individual euhedral microphenocrysts of quartz, to 1.0mm in size.

Accessories are scattered, small, ragged grains of sericite with
flecks of rutile and ferruginous material - possibly representing
altered biotite.



Sample 12P

Estimated mode

APLITE

Quartz 30
Plagioclase 20
K-feldspar 47

Biotite 3

This rock is closely similar to the previous sample (q.v.) and is
one of several such essentially identical rocks in the suite.

It consists of an evenly microgranular intergrowth of anhedral
quartz, K-feldspar and plagioclase, in the grain size range 0.05 
0.3mm. Grain boundaries are sharply defined, and the texture is an
interlocking, saccharoidal aggregate. Feldspars are fresh and clear
throughout.

Sparsely scattered microphenocrysts of quartz and plagioclase, 0.5 
2.0mm in size, are present, as in the other aplite samples.

This particular example of the aplite lithotype differs from most
others in that the accessory biotite - as randomly scattered,
irregular flakes, 0.1 - 0.5mm in size - is mainly fresh.
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Estimated mode
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This is another fine-grained, K-rich rock. Though superficially
similar to the aplites, such as lIP and 12P, it is seen, in thin
section, to be of significantly different type.

The principal distinguishing feature is the paucity of plagioclase
and virtual absence of quartz. It closely resembles 7P, but has a
slightly higher K-spar/plagioclase ratio.

The rock is composed essentially of K-feldspar. This forms a
felsitic aggregate, of grain size 10 - 50 microns, within which are
developed relatively abundant coarser grains (to 0.2mm), showing a
radiate or eutectoid/microgranophyric internal texture.

Rare, tiny pockets and elongate clumps of quartz are seen, and the
stained cut-off block indicates the presence of a minor proportion
of intergrown plagioclase (etched white).

Accessories are diffuse flecks and pockets of sericite and minutely
fine-grained carbonate. Rare microgranular epidote is a possible
additional trace component.

This rock has the mineralogical composition of a trachyte. It shows
no flow textures or other features diagnostic of extrusive origin;
however, its very fine grain size and sub-spherulitic texture seem
atypical of an intrusive.
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Estimated mode

ANDESITE TUFF

Plagioclase
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This is another of the relatively few undoubted tuffs of the suite.
It is similar, in many respects, to sample 4P, though the clasts
tend to be a little smaller (mostly in the range 0.2 - 3.0mm) and
include a higher proportion of crystal vs lithic fragments. Also,
this rock lacks the weak tendency for flow orientation seen in 4P.

Clasts are of various felsitic, meshwork-textured and strongly
porphyritic andesites, and derived disaggregated plagioclase crystal
clasts. The felsitic groundmass material and the plagioclase
crystals show pervasive fine-grained sericitization to a greater or
lesser degree. Plagioclase phenocrysts and clasts occasionally show
pervasive epidotization.

Lithic clasts are sub-equant in shape and often ragged. The slide
includes one rather ill-defined lithic clast to 10mm in size.

The clasts are randomly packed, with the smallest ones (down to
0.05mm or less) filling interstitially between the coarser ones.
The whole aggregate is set in an evenly distributed matrix or cement
of cryptocrystalline felsite, strongly pervaded by minutely
fine-grained, felted biotite.

Minor flecks granules and micron-sized dust of rutile and opaques
occur both within some clasts and in the matrix.

A few lithic clasts show diffuse wisps of biotitization - suggesting
that this mineral is of post depositional, possibly metamorphic
origin.



Sample 16P

Estimated mode

HEMATITIC CHERT
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Barite
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Macroscopically, this sample is an aphanitic red rock, structureless
but for an obscure mottling, cut by a micro-stockwork of veinlets
and hairline fractures.

In thin section, it is found to be a chert, consisting of an even,
interlocking aggregate of quartz, of grain size 5 - 20 microns.

The overall red colour is apparently due to sub-microscopic
hematite, which is recognizable as an even dispersion of opaque dust
throughout.

Partial redistribution and segregation of the hematitic pigmentation
is seen. Some hairline fractures and quartz veinlets show
'de-hematization', with expulsion of opaques from the immediate
fracture, and concentration as diffuse marginal envelopes.

The hematitic dust tends to aggregate as tiny, disseminated,
acicular forms up to 200 microns in length. These have a
pseudomorphous appearance, but are often quite diffuse. They may
represent a process of incomplete diffusive crystal growth in a
ferruginous silica gel medium. Locally, hematitic segregations are
in the form of clusters of pellety or ovoid forms.

The veinlets are principally of quartz and carbonate. Minor
accessories in the veinlet phase are sericite, a brown mineral which
may be a form of biotite (or possibly just Fe-stained sericite), and
barite - which forms segments alternating with carbonate in some of
the thinnest, hairline veinlets.
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Estimated mode

MONZONITE PORPHYRY

Plagioclase
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Carbonate
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Rutile
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This is another of the quartz-poor type of felsic igneous rocks of
the suite. Samples 7P and 26P are of similar composition.

It is noticeably porphyritic, and phenocrysts constitute
approximately 10% of the rock. They are mainly of euhedral
plagioclase, 0.5 - 3.0mm in size. Rare, rounded to amoeboid quartz
phenocrysts are also seen.

The plagioclase phenocrysts typically show a rather even, mild to
moderate, pervasive dusting of minutely fine-grained sericite and
carbonate.

The groundmass is a somewhat diffuse-margined, blocky, microgranular
aggregate of grain size 0.02 - O.lmm, composed of anhedral
K-feldspar with intergrown subhedral plagioclase and possibly a
little very fine-grained quartz. The K-feldspar shows occasional
incipient development of the feathery, granophyric texture
characterising sample 26P.

Accessories consist of small, irregular to sub-prismatic patches of
felted, secondary-type brown biotite with inclusions of rutile and
opaques. Tiny intergranular wisps of minutely fine-grained sericite
are dispersed throughout the groundmass.

Rare pseudomorphs (sericite-rutile-carbonate) of mafic phenocrysts
are also seen.

The rock has the composition of a latite. Its sparsely porphyritic
texture could be that of a flow or a minor intrusive.
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Estimated mode

ALTERED ANDESITE

Plagioclase
Sericite

Rutile
Pyrrhotite

Pyrite
Marcasite
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This is an andesitic volcanic of somewhat similar type to sample 1P,
but with primary phenocrysts better preserved. It also lacks the
phlogopitic biotite component of that sample.

It is notably lacking in mafics, and consists largely of
plagioclase, in the form of abundant, randomly oriented phenocrysts
in a felsitic groundmass.

The phenocrysts are mainly 0.1 - 1.0mm in size (rarely to 3.0mm),
and are subhedral, prismatic in shape. They are often clumped. The
groundmass is of grain size 5 - 20 microns.

Both phenocrysts and groundmass are more or less strongly altered.

Phenocrysts are patchily turbid and sometimes show wispy and dusty
sericitization. They are typically rather ill-defined, and tend to
merge with the groundmass - in part by virtue of actual peripheral
or core replacement/assimilation by groundmass felsite, and in part
because of the overlap of pervasive groundmass seritization into the
phenocrysts.

The groundmass is strongly pervaded by minutely wispy, reticulate
sericite. The latter shows a weak preferred orientation throughout
the whole rock, and may have developed under conditions of mild
regional metamorphism.

The rock contains rather abundant disseminated pyrrhotite and traces
of other sUlfides. The pyrrhotite occurs as clusters of tiny
irregular granules, commonly (though not exclusively) concentrated
within plagioclase phenocrysts and small altered mafic phenocrysts
composed of sericite and reticulate rutile. Its distribution
appears to be without structural control.



Sam.ple 19P
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GRANITE PORPHYRY

Quartz
Plagioclase
K-feldspar

Sericite
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Carbonate
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This is a prominently porphyritic rock consisting of abundant
euhedral phenocrysts of quartz and plagioclase, and occasional
K-feldspar, 0.5 - 5.0mm in size, in a microgranular groundmass
composed largely of K-feldspar. Phenocrysts make up about 50% of
the rock.

The plagioclase phenocrysts seldom show good twinning, but are
tentatively classified as of oligoclase composition. They are
mostly turbid and show weak to moderate pervasive alteration to very
fine-grained sericite. Occasionally they show patchy replacement by
carbonate.

A few glomerophenocrysts are seen. These are composed of clusters
of small, prismatic plagioclase crystals, sometimes with a few
included grains of altered mafics.

Mafics are minor. They appear to have originated as biotite, in the
form of individual euhedral grains, 0.2 - 1.Omm in size. They are
now totally pseudomorphed by lamellar intergrowths of sericite,
carbonate and rutile.

The groundmass consists of an interlocking aggregate of anhedral to
subhedral K-feldspar, with lesser intergrown quartz and plagioclase.
It is of grain size 0.02 - 0.2mm. A herringbone-textured, eutectoid
variant (a form of granophyre) is very common - particularly (though
not exclusively) as fringes to the larger quartz phenocrysts. This
is clearly a product of the rapid, simultaneous crystallization of
the groundmass phases.

The groundmass feldspar is typically fresh.

Carbonate occurs as scattered, random pockets and rare hairline
veinlets, as does felted chlorite.



Samp1e 20P
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SERICITIZED ANDESITE
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This is an intensely altered rock which now consists essentially of
a minutely felted mass of compact sericite, of grain size 1 - 10
microns. Minor proportions of remnant plagioclase are sometimes
diffusely recognizable within the sericite mass, as are
pseudomorphous textures clearly indicating that the latter
represents the almost total alteration of a sub-trachytic, minutely
microlitic to glassy volcanic groundmass.

Scattered relict phenocrysts are recognizable as clumps of prismatic
forms, 0.3 - 2.0mm in size, composed of slightly coarser felted
sericite.

Quartz, as tiny grains and microgranular pockets associated with the
altered phenocrysts, and apatite as rare relict euhedra, are trace
accessories.

The other principal constituent(s) are fine-grained opaques. These
occur rather evenly dusted throughout, as individual, minute
granules, 5 - 15 microns in size. These commonly show clustering,
and tend to aggregate as small, sUb-prismatic patches, clearly
pseudomorphing micro-phenocrysts (original mafics?). Some of the
coarser sericitized phenocrysts - assumed to have been mainly
plagioclase - are also more or less strongly impregnated by the
fine-grained opaques. The denser concentrations of the latter are
recognizable in the cut-off block as pyrrhotite, though some rutile
or Fe-Ti oxides are probably also present.

The rock appears to be a pervasively sericitized volcanic, probably
of andesitic composition. It shows no sign of structural
deformation or metamorphic recrystallization.



Sample 21P SHEARED FELDSPATHIC WACKE
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This is a strongly foliated, quartzo-feldspathic rock of similar
type to sample 8P.

It consists essentially of a recrystallized mosaic of anhedral,
locally flattened grains of quartz and plagioclase, 0.02 - O.lmm in
size. The stained cut-off block indicates that a proportion of the
feldspar (largely untwinned) is of potassic composition.

The rock exhibits a strongly foliated, platy, deformational fabric,
whereby thin laminar and micro-lenticular slices of the quartzo
feldspathic aggregate are separated by semi-continuous schlieren of
well-oriented sericite flakes, and by flattened reticulate networks
of fine-grained, felted/fibrous, green biotite and chlorite. The
latter also forms partial intergranular wisps within the
quartz-feldspar.

Occasional clusters of acicular amphibole are seen, and may be
present as an incipient development in some of the diffuse
biotite/chlorite schlieren.

Local crumpling of the foliation is common. Some clumpy,
augen-like segregations of coarser plagioclase may be of
micro-structural (remobilized) origin, or may represent
recrystallized primary, clastic features.

The rock is tentatively classified as a sheared feldspathic wacke.
Alternatively, it could be of meta-intrusive or felsic
volcaniclastic origin.
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CARBONACEOUS MUDSTONE
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Carbonaceous pigmentation)

6

94

This is a minutely fine-grained, black rock which, in thin section,
is clearly revealed as a silty carbonaceous mudstone.

It consists of a foliated matrix of minutely fine-grained sericite,
strongly and evenly impregnated by sUb-microscopic black
pigmentation - almost certainly of carbonaceous character. For the
most part, this renders the matrix essentially opaque to transmitted
light.

The lensy features seen on the etched cut-off block are areas of
less intense carbonaceous impregnation, in which the
cryptocrystalline sericitic composition of the matrix is clearly
recognizable.

The rock contains a minor silt-sized component of individual,
sub-angular quartz grains, 10 - 100 microns in size. These occur
evenly scattered throughout, together with tiny lenticles and flakes
of carbon-free sericite.

The more elongate silty particles show a consistent preferred
orientation which defines a distinct, undisturbed foliation. The
sedimentary origin of this rock is unquestionable.



Sample 23P WACKE, WITH MUDSTONE INTERCALATIONS
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This is a rock of distinctive textural type not seen elsewhere in
the suite. It is clearly of sedimentary origin and shows the
typical, poorly sorted, vari-granular fabric of a rather
fine-grained wacke.

Unlike other rocks of related type in the suite, it is non-foliated
and shows little or no recrystallization or metamorphic effects.
Original clastic textures and sedimentary structures are perfectly
preserved.

It consists of angular to sub-rounded, individual grains of quartz,
0.05 - 0.5mm in size, randomly scattered through an abundant matrix
of minutely felted sericite. Much of the latter is distinguishable,
on close examination, as almost totally sericitized felsitic lithic
clasts of a similar size range to the quartz. Occasional remnants
of crystalline plagioclase are also seen, representing original
feldspathic sand grains.

Brown biotite, as diffuse fine-grained, felted wisps and clumps, is
a common accessory. It may represent the alteration of more mafic
lithic clasts. Acicular tourmaline, as sheafs of tiny needles, is a
common trace associate.

The presence of biotite may indicate some degree of thermal
metamorhpism, but the totally non-foliated fabric indicates a total
lack of dynamic effects.

The rock shows a central zone of heterogenous intermingling with a
much finer sericitic mudstone, devoid of sandy clasts. This
incorporates torn-off fragments of the coarser sandy phase, and
probably represents the effect of slump-type, soft sediment
deformation.

Finely disseminated sUlfides (pyrrhotite and pyrite) are widespread
in the coarser wacke. They form minute flecks, 10 - 20 microns in
size, commonly aggregating as small clumps. They are often (though
not exclusively) associated with the biotite and tourmaline.



SaDlp1e 24P BRECCIATED IMPURE META-CHERT(?)

Estimated mode

Quartz
Plagioclase
K-feldspar

Sericite
Biotite

Amphibole
Chlorite

Carbonate
Sphene

65
12

2
17

1
3

trace
trace
trace

This is a rock of highly siliceous composition and uncertain origin.

It is composed predominantly of a fine-grained, crenulate-margined,
strain-polarized aggregate of anhedral quartz, of grain size 10 
150 microns. This has the aspect of a quartzite, showing extensive
intergranular granulation/recrystallization, or is possibly a
recrystallized chert.

The quartz aggregate shows a weak laminar structure defined by
sub-parallel wisps and flecks of sericite, fibrous/acicular green
amphibole and more or less sericitized felsite (plagioclase and
minor K-spar). Similar wisps also cement a local micro-fragmented
fabric.

The same constituents form relatively extensive, discordant,
irregular veniform to pockety masses which appear to follow a
coarser fracture pattern and may represent remobilized
(soft-sediment/diapiric?) tuffaceous intercalations. These
segregations are composed primarily of rather coarse foliaceous
sericite, and sericitized and biotitized feldspar.

The slide includes a hairline veinlet of chlorite which cuts both
the chert matrix and the sericitized segregation.



Sample 25P

Estimated mode

META-BASALT

Plagioclase
K-feldspar

Amphibole
Sericite

Epidote
Carbonate

Apatite
Sphene)
Rutile)
Pyrite

18
trace
55
22

3
trace
trace

1

1

This is a fine-grained, streakily fOliated to clumpy-textured rock
of quartz-free, mafic rich composition. It is clearly of volcanic
affinity.

It consists predominantly of amphibole. This ranges from minutely
fine-grained, pale-coloured or sub-opaque, felted aggregates, to
compact masses of sub-oriented, tiny, prismatic grains, to O.lmm in
size, showing the typical green colour of hornblende.

Cryptocrystalline to granular epidote is a common minor accessory
intergrown with the amphibole. Epidote also forms rare hairline
veinlets. Rutile and sphene form sub-oriented needles and granules.

The other main constituents are sericite and plagioclase. The
sericite typically occurs as groups of small (0.1 - 0.2mm),
discrete, sub-equant to rounded patches of fine-felted material,
scattered through the hornblende aggregate. These have the
appearance of pseudomorphs or altered amygdules.

Sericite also locally forms a matrix or interstitial phase to
densely disseminated amphibole needles.

The sericite most likely represents an altered form of primary,
possibly felsitic, plagioclase. However, the rock also contains a
component of essentially fresh plagioclase, as clumps of subhedral
prismatic grains, 0.5 - 3.0mm in size. These are often twinned, and
have the composition of labradorite, confirming the intermediate to
mafic character of the rock.

Possibly these fresh plagioclase clumps represent remnant
phenocrysts, whereas the totally sericitized material is original
groundmass?

Pyrite occurs as a few segregated clumps of skeletal, poikilitic
euhedra, heavily sieved with matrix silicate inclusions.



Sample 25P cont.

The rock shows streakily banded textural variations, chiefly defined
by the grain size and colour of the amphibole and the proportion of
intergrown sericite. The coarser amphibole zones show an oriented
grain fabric.

There is no specific evidence for tuffaceous origin, and this rock
is tentatively classified as a weakly sheared, possibly flow banded,
meta-basalt.



Sample 26P

Estimated mode

MONZONITE PORPHYRY

Quartz
Plagioclase
K-feldspar)
Granophyre)

Biotite
Amphibole
Sericite

Sphene)
Rutile)

3
26

65

4
trace

1

1

This is a potassic granitoid of somewhat similar macroscopic
appearance to the granite porphyries, I9P and 28P. However, it
differs in having generally smaller and less abundant phenocrysts.
In particular, the prominent euhedral quartz crystals of those
samples are lacking.

Compositionally it equates to the fine-grained latite, 7P.

Phenocrysts make up about 30% of the rock. They consist mainly of
plagioclase, as euhedral crystals, 0.5 - 2.0mm in size. These are
fresh but for a patchy, brownish turbidity and a very light dusting
of sericite. They have the composition of oligoclase.

Minor quartz phenocrysts are also seen. These are smaller (0.2 
1.0mm) and range from equant/subhedral to amoeboid in shape.
Occasional plagioclase phenocrysts have graphically intergrown
quartz.

The groundmass is an equigranular, anhedral aggregate of K-feldspar,
mainly in the range 0.05 - 0.2mm, but with some finer, felsitic
patches. It typically shows a strong, feathery/eutectoid, internal
texture which is a form of granophyre, and presumably includes a
substantial proportion of intimately intergrown quartz and/or
plagioclase. It closely resembles I9P in this respect. The rock
may thus be more siliceous, overall, than the minor content of
quartz phenocrysts suggests.

Mafics are sparse. They consist of small, scrappy patches and wisps
of olive-coloured biotite. Much of this is a very fine-grained
felted type, of secondary aspect, locally intergrown with minutely
acicular amphibole. Small granules of sphene and diffuse,
sub-opaque rutile/leucoxene are often associated with the mafic
patches.

This rock is probably a minor intrusive of monzonite to
quartz-monzonite composition.



Saap1e 27P

Estimated mode

CHLORITIC WACKE

Quartz
Plagioclase
K-feldspar

Chlorite
Sericite)
Biotite)

Carbonate
Apatite
Rutile)
Sphene)

22
48
trace
20

8

trace
trace

2

This is a weakly foliated rock consisting predominantly of
plagioclase and quartz as individual grains and microgranular clumps
and lenses in a foliaceous matrix of chlorite.

Plagioclase occurs as individual, randomly oriented, stumpy
subhedra, 0.2 - 0.7mm in size. These are fresh and clear and appear
to represent crystal clasts. Quartz occurs as clumpy/lensy,
microgranular aggregates of grain size 20 - 200 microns.
Plagioclase grains - largely untwinned - are intergrown with the
quartz in uncertain proportion.

Plagioclase also occurs as diffuse, granular mosaics often showing
pervasive sericitization, and having the appearance of a devitrified
glass. This material occurs as patches, 0.5 - 2.0mm in size,
possibly representing remnant lithic clasts.

These quartzo-feldspathic components are intergranularly cemented by
chlorite, which forms flaky pockets and irregular networks outlining~

the trains of plagioclase crystals and quartz aggregate lenses. The
chlorite exhibits a general preferred orientation and defines an
irregular 'lumpy' foliation.

Very fine-grained sericite and or biotite locally occurs intergrown
with the chlorite, and pervasively permeates some fine felsitic
patches (altered lithic clasts).

Flecks and wisps of sphene and rutile are closely associated with
the chloritic interstitial phase.

The textural aspect of this rock is of a mildly sheared
volcaniclastic or wacke, in which the chloritic matrix has been
partially recrystallized, but the primary clastic outlines are still
well preserved. It is probably of related type to the sericitic
wackes 8P and 21P, but is of less potassic composition.



Sample 2ap

Estimated mode

GRANITE PORPHYRY

Quartz
Plagioclase
K-feldspar

Sericite
Biotite

Jarosite

33
28
38

1
trace
trace

This is a rock of similar general type to 19P, though differing in
some particulars.

It is made up of phenocrysts of quartz, K-feldspar (microcline
microperthite) and plagioclase, 0.5 - 5.0mm in size, in a finer
grained groundmass.

The feldspar phenocrysts show pervasive mild turbidity and, in the
case of plagioclase, are sometimes flecked with sericite.

Mafics are extremely sparse, being limited to rare, tiny grains of
altered biotite. These are variably replaced by sericite, rutile
and a brownish cryptocrystalline material which may be jarosite.
The latter is also seen as rare hairline veinlets.

The groundmass is of distinctive texture. It consists of abundant,
blocky, subhedral grains of microcline and minor plagioclase, 0.02 
0.2mm in size, densely disseminated through a continuum of rather
coarser, anhedral quartz. Locally this fabric approaches a graphic
texture. The feathery eutectoid groundmass textures seen in 19P are
not present here.

Like that sample, however, the rock is notably devoid of trace
accessories or opaques. It is a typical siliceous, felsic porphyry
of minor intrusive aspect.



Sample 29P

Estimated mode

Quartz
Plagioclase
K-feldspar

Sericite
Biotite
Rutile

Limonite

APLITE

31
18
48

2
1

trace
trace

This sample is an evenly fine-grained igneous rock of strongly
potassic composition (see stained cut-off block).

Its texture is essentially identical to that of the groundmass in
sample 28P, and it is probably of related origin. It lacks coarse
phenocrysts characterising the previous sample, and is evenly
microgranular but for rare, euhedral, microphenocrysts of quartz, to
0.5mm in size.

It consists of K-feldspar, quartz and minor plagioclase in intimate
intergrowth. The quartz forms an anhedral mosaic, of grain size
0.2mm, within which abundant, smaller (0.02 - O.lmm) blocky,
prismatic grains of feldspar are developed - often concentrating as
clumpy segregations. Occasional areas of aggregated K-spar show
incipient development of the feathery eutectoid texture seen in 19P.

Mafics are rare. They consist of scattered tiny flakes and shreds
of biotite, sometimes altered to sericite and rutile. Diffuse
flecks of limonite staining are also noted.

The composition of this rock is in the granite/rhyolite field. Its ~

texture is atypical of an intrusive than granite or an extrusive
rhyolite, and it is tentatively classified as an aplite.



Sample 30P
SHEARED METASEDIMENT (DOLOMITIC SILICEOUS WACKE)

Estimated mode

Quartz
K-feldspar

Sericite
Carbonate
Chlorite
Apatite
Rutile

48
1

28
20

3
trace
trace

This is a strongly foliated rock composed of a matrix of granular
quartz with abundant schlieren and networks of intergrown sericite
and carbonate.

The quartz is of grain size 0.02 - O.lmm, and consists of a
crenulate-margined aggregate of anhedral grains, 0.02 - O.lmm in
size. The grains are more or less flattened, strongly strained and
partially recrystallized.

The fabric has the aspect of a sheared, fine-grained, impure
quartzite.

Minor amounts of K-feldspar are present, as sporadic felsitic wisps
and flecks, but the rock does not appear to contain plagioclase.

Sericite forms abundant, close-spaced, anastomosing wisps and
semi-continuous, sinuous schlieren, made up of partially coalescent
flakes to 0.3mm in length.

Minutely fine-grained carbonate (unreactive to dilute acid and
probably dolomitic) forms irregular clumps and semi-continuous
networks, partly intimately intergrown with the sericite, and partly
independent of it: some of the larger carbonate clusters have
intergrown very fine-grained chlorite.

This is a dynamically metamorphosed, impure (argillaceous/
dolomitic) quartzite or siliceous wacke.



Sample 67P ARSENOPYRITE WITH VEIN QUARTZ

Estimated mode

Quartz
Sericite

Scorodite
Arsenopyrite

Marcasite
Mineral X

Chalcopyrite

26
1

trace
72

1
trace
trace

This sample is a strongly mineralized rock consisting essentially of
coarse-grained arsenopyrite with a quartz gangue.

The sUlfides consist of homogenous, compact arsenopyrite, mainly of
grain size 0.2 - 3.0mm. Grain size tends to be smaller at the
peripheries of the sUlfide masses, where the quartz gangue acts as
an interstitial cement. Minor hairline veinlets and pockety
segregations of quartz are seen throughout the coarse arsenopyrite
clumps.

Accessories are minor. Marcasite and secondary pyrite (possibly
after pyrrhotite) occur as small segments in some of the hairline
quartz veins and interstitial pockets. Traces of chalcopyrite are
sometimes also associated.

Mineral X is light grey and resembles tetrahedrite, but sometimes
shows a weak birefringence. It may be a Pb-Sb sulfosalt. It occurs
as rare, irregular pockets in quartz, peripheral to the
arsenopyrite.

Rare flecks of scorodite (secondary Fe arsenate) are associated wit~

some of the hairline quartz veinlets, or form threads in their own
right.

The gangue is varigranular, anhedral, strained quartz of typical
vein aspect. Minor sericite occurs as localized felted-textured
pockets and discontinuous linear zones.



Samp1e 98P

Estimated mode

SILICIFIED RHYOLITE(?)

Quartz 75
Sericite 24

Scorodite(?) 1

This is a rock of simple mineralogy but uncertain origin.

It consists essentially of quartz, as an equigranular, anhedral
mosaic of grain size 0.1 - 0.3mm.

Sericite is the other constituent, occurring as clusters and
networks of randomly oriented, tiny flakes, 0.02 - 0.05mm (rarely to
O.lmm) in size, evenly distributed throughout and mainly developed
in the grain boundaries of the quartz mosaic.

The latter is unstrained, and sometimes shows traces of an apparent,
more finely granular proto-texture in ghost form, defined by minute
inclusions. It may, therefore, be of metasomatic origin,
representing a totally silicified rock - possibly a rhyolite. Rare
coarser quartz grains, to 2.0mm in size, clearly represent relict
phenocrysts.

The rock is cut by occasional hairline veinlets (healed fractures)
of quartz, and by irregular, anastomosing threads, small pockets,
and tiny euhedral pseudomorphs of a brown, felted-textured mineral
which appears to be the Fe-arsenate scorodite (the typical secondary
breakdown product of arsenopyrite).

No sulfides are present in the slide, but the cut-off block includes
a few tiny euhedral casts, one of which contains traces of v

arsenopyrite. It seems likely that these all represent the sites of
original disseminated arsenopyrite, now leached out and/or plucked
during slide preparation.



INTEROFFICE MEMORANDUM

TO: Gregg Jilson

FROM: Lee Pigage

DATE: May 24, 1988

SUBJECT: MAY 20, 1988 VISIT TO CATFISH CLAIMS, TUTSHI LAKE

Topography rises rapidly from Tutshi Lake to the mountains.
Outcrop exposures are excellent on the upper steep mountain slopes.
The lower slopes are extensively till covered with no outcrop. The
till covered areas have a dense growth of alder. Soil sampling
without cut lines in the alder will be difficult.

The recreation site on the lake would be a beautiful spot for a
small tent camp. The road extending along the Paddy Creek valley
would provide access to the area of interest. The road is not
passable for a pickup truck without upgrading; it is passable for
an ATV type vehicle.

During our walk along the Paddy Creek road, Cam and I only
encountered a single rock type. Initial exposures consisted of a
dark green, aphanitic greenstone containing minor green epidote
clots. Metamorphic grade appears to be upper greenschist facies or
lower amphibolite facies. Outcrops are massive with only an
incipient, irregular, widely spaced fracture cleavage/joint system
developed.

Farther to the south and west along the road, the greenstones
contain a pervasive axial plane foliation. Compositional banding
is subparallel to the foliation. Isoclinal folds are present
locally. One outcrop contained a folded and foliated pale grey
aplite/granite dyke. Systematic mapping would be required to
indicate if the foliation was related to a major fault zone or
simply developed on the margin of the greenstone unit.

~
Lee Pigage
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117/ndustri8J Rd.
Whitehorse, YUKon Y1A 2TB
Tel: (403) 668-3578
Telex: 036 8359

1988 10 11

MEMORANDUM

TO: Kurt Forgaard

FROM: Gregg Jil5,on

RE: Catfish Update

Reconnaissance geological mapping was carried out over most of
the Catfish claims to evaluate future exploration
requirements. Along with the mapping many rock samples and
soil samples were taken on irregularly spaced lines.

The geological mapping outlined a previously unknown fault 2
km long along which the metasedimentary and granitic rocks are
strongly altered. Two small ad.its and some old trenches were
found in the altered zone.

The soil sampling shows preliminary indications of a large and
intense soil anomaly near the fault zone. On one side of a
ridge cut by the fault there is a minimum 400 m x 400 m area
(not closed off) with highly anomalous soils, many of which
exceed 1000 ppb (1 gm/tonne). There is a similar intensity
anomaly on the other side of the same ridge but its dimensions
are not well known since there is only one line which is
anomalous for 300 m.

This type of soil anomaly requires careful evaluation, it is
definitely unusual.

Preliminary indications are that rock samples are not high in
gold unless the sample is from a quartz vein, generally with
arsenopyrite. Near the main structure one chip sample over
1.4 m assayed 1.12 oz/ton, another nearbyover 0.6 m assayed
1.38 oz/ton to 0.05 oz/ton Au with a few carrying up to 10 oz
Ag. At present the altered zone around the veins has not been
proved to be high in gold.

Several new claims units were staked to cover this zone as it
was near the edge of the claim block (Catfish 10 and 11 on
accompanying map).
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INTEROFf.;ICE MEMORANDUM

TO: Gregg Jil~on

FROM: Lee Pigage

DATE: May 24, 1988

SUBJECT: MAY 20, 1988 VISIT TO CATFISH CLAIMS, TUTSHI LAKE

Topogr3phy rises rapidly from Tutshi Lake to the mountains.
Outcrop exposures are excellent on the upper steep mountain slopes.
The lower slopes are extensively till covered with no outcrop. The
till covered areas have a dense growth of alder. Soil sampling
without cut lines in the alder will be difficult.

The recreation site on the lake would be a beautiful spot for a
small tent camp. The road extending along the Paddy Creek valley
would provide access to the area of interest. The road is not
passable for a pickup truck without upgrading; it is passable for
an ATV type vehicle.

During our walk along the Paddy Creek road, Cam and I ,only
encountered a single rock type. Initial exposures consisted of a
dark green, aphanitic greenstone containing minor green epidote
clots. Metamorphic grade appears to be upper greenschist facies or
lower a~phibolite facies. Outcrops are massive with only an
incipient, irregular, widely spaced fracture cleavage/joint system
developed.

Farther to the south and west along the road, the greenstones
contain a pervasive axial plane foliation. Composition?l banding
is subparallel to the foliation. Isoclinal folds are present
locally. One outcrop contained a folded and foliated pale grey
aplite/granite dyke. Systematic mapping would be required to
indicate if the foliation was related to a major fault zone or
simply developed on the margin of the greenstone unit.

~
Lee Pigage
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MEMORANDUM

TO: Kurt'-"FO~Qaard" -',

FROM: Gre~q .. J i Isol1"
'.

DATE\ February ,..9 , 198~.__

RE: \ CATFISH CLAIMS, BC......---.,.

I (, .
rl}l/l. -f';./...? (/.f;;/{).11/\Dhis'-- . piOpeHy- ·"hae···. 'be;&B '-'~iIii 8'ugbt>"=,,~ .. 5" \1S -.-. by--.- .q. ~-"'~local

<jQOl~t/pr;Qspeil:tQrpair. Very little work has been donekotherthan preliminary geology and prospecting. An old adit 15 m. longwas driven on the main vein. The results reveal an interestingenvironment which is definitely anomalous in gold content and has asignature characteristic of gold deposits.

The best gold grab sample assay is 0.68 oz/ton; the best assay overa length of material is 0.069 oz/ton over 1.5 m. from the same veinas the grab.

(9

G

Mineralization is in NE trending veins in a northwest trendingsh~r zone. Several veins are present but the best assays are fromthe "Main vein" which averages 1 m. wide and has been traced for200 m. Other veins are obscured by snow.
0t.The property is associated with a northwest sheer on the northeastedge of the Coast Plutonic complex. This environment is similar toa number of significant gold properties from Bralorne in BC to theWheuton District in Yukon.

BC Department of Mines released a map at the cord~ll~ran rounduplast week giving detaiJ::s of the geology of the I areal a~~_:1siltgeochemist~y. There were ~everal.anomali~s on .streams ar~ theproperty, one of the best 'anomalies on the map~s from- a streamnear the prdperty.

I think this is a good environment and a property worthy of morework. I recommend an option be·· takeI'l and the prOPirty be enl~rged.The vendors ~re ask~ng $15,000; :V su~gest counte ing wi th ~1..~, 000(they appear I to be f~~-rm-however)./ The. prop.erty ne: ds an addJ. tlonal45 units. The vendo~s can~()Qk after .. the s·t~king at a cost to usof around $800 and \vehicle from"Whltehorse'--atld about 3··.....J!ourshelicopter ($1,600). "

In light of the recent geochemical
geologic envirofunent in the new m..aps
spring this pr~erty will be gone.

/.,

results release~
I WOUlJ" ~~¥ i: W~

and the
wait till
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JAMES VINNELL, Manager

JOHN G. PAYNE, Ph.D. Geologist

CRAIG LEITCH, Ph.D. Geologist

JEFF HARRIS, Ph.D. Geologist

KEN E. NORTHCOTE, Ph.D. Geologist
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Vancouver Petrographics Ltd.
P.O. BOX 39
8080 GLOVER ROAD,

FORT LANGLEY, B.C.

VOX 1JO

PHONE (604) 888-1323

FAX. (604) 888-3642

Report for: James H. Davis,
Curragh Resources Inc.,
117 Industrial Road,
Whitehorse, Yukon,
Y1A 2T8

Samples:

Invoice 8394

September 6th, 1989

20 rock samples from the Catfish Project, for sectioning and
petrographic study.

Samples are numbered as follows:

42
0067
0107
0110
0122
0124
0127
0128
0129
0130

15359
15405
15408
15410
15411
15413
15421
15730/S
15731
15733

Samples 0107, 0124, 0127, 0128 and 0129 were prepared as polished
thin sections. The remainder were prepared as conventional thin
sections.

Summary:

The rocks of this suite are of diverse character. They are
generally non-foliated, and seem not to be regionally metamorphosed,
though some of them show probable thermal effects. Alteration in
the volcanic and pyroclastic rocks is predominantly to sericite and,
in some cases, to secondary biotite.



4 main groups may be distinguished. Note that some uncertainty
exists in the differentiation of intrusive vOlcanic or pyroclastic
character.

a) Probable Minor Intrusives:

Samples 0110 and 0122 are porphyritic rocks of amphibole-rich
composition. The first is extremely mafic, and best classified as a
lamprophyre; the second is of related composition, but contains
more plagioclase, and could be classed as a diorite porphyry.

Sample 15408 is a porphyry of andesitic composition. Mafic
components show strong alteration to secondary biotite; plagioclase
phenocrysts are fresh.

Sample 0107 is of quartzo-feldspathic (dacitic) composition. It
shows strong, platy recrystallization, and may be a sheared
porphyry. It contains disseminated pyrite.

b) Probable volcanics:

Sample 15421 is an andesite showing strong alteration to secondary
biotite. It could be fragmental (autobrecciated?).

Samples 15731 and 15733 are porphyritic rhyodacites having
sericitized K-spar phenocrysts in a groundmass of quartz and
sericitized felsite - probably of original glassy character. They
contain traces of tourmaline.

c) Probable pyroclastics:

Samples 0124, 15405, 15410, 15411 and 42 are quartz-poor, felsic to
intermediate lithic tuffs, or lapilli tuffs, consisting largely of
sericitized felsite or altered glass. 1510 contains fine-grained
secondary biotite; 15411 shows pervasive tourmalinization; 42 is
distinctive for the presence of coarse porphyroblasts of andalusite
- possibly the effect of thermal metamorphism.

Sample 0130 may be a breccia of welded tuff fragments or an
autobrecciated flow. It is distinct from the previous group in
lacking sericite. It contains chlorite and a little epidote and
amphibole, and may be of intermediate (andesitic) composition.

d) Sediments and metasediments:

Samples 15359 and 15413 are black carbonaceous siltstones or wackes;
the latter sample is a possible slump breccia.

sample 15730/S is a typical greywacke of vOlcanic lithic clasts and
quartz grains.



Samples 0127 and 0129 are magnesian marbles, showing more or less
strong development of porphyroblastic tremolite - probably
indicative of thermal metamorphism.

Samples 0067 and 0128 are of uncertain origin. They are
granoblastic carbonate rocks with pockety segregations of chlorite
(or possibly serpentine). The second sample has a similar carbonate
composition (mixed calcite and ankerite) as the previous group, and
contains accessory tremolite - suggesting a kinship with the
tremolite marble group. In Sample 0062 the carbonate is entirely
calcite. The morphology of the chlorite (serpentine) suggests the
possibility that it may represent the total alteration of skarnic
forsterite aggregates in a marble.

Individual petrographic descriptions and illustrative
photomicrographs are attached.

J.F. Harris Ph.D.

(604) 929-5867



SAMPLE 42 ALTERED ANDESITE (TUFF?)

Estimated mode

Sericite
Chlorite

Plagioclase
Quartz

Andalusite(?)
Apatite
Opaques

45
10
18

1
18
trace

8

Macroscopically this is a speckled rock of apparent porphyritic
aspect. The slide includes a small area of a fine-grained, streaky
unit - in apparent bedded(?) contact with the speckled lithotype.

In thin section the rock is found to consist predominantly of
minutely fine-grained sericite, as a non-foliated, felted aggregate
of grain size 1 - 10 microns.

Accessory constituents are intimately intergrown chlorite, felsitic
plagioclase and disseminated, sub-opaque and opaque material.

A diffuse, cryptofragmental or porphyritic texture, on a scale of
0.1 - 1.0mm, is defined by patchy variations in the proportions of
intergrown chlorite and felsite in the sericite. The felsite may
represent remnants of an original plagioclase-rich vOlcanic or tUff,
now largely converted to sericite.

The disseminated opaques - as granules 5 - 20 microns in size,
aggregating to equant grains of 100 microns or more - tend to form
patchy clusters which locally emphasize the relict volcanic texture.
They are probably mainly pyrrhotite.

Apatite is seen as occasional individual, tiny subhedra. Quartz
forms a few tiny pockets and rare, fragment-like patches of
chert-like aggregate.

The speckled appearance of the rock, on the macroscopic scale, is
found to be the result of porphyroblastic development, in the form
of diffuse to sharply prismatic areas, 0.2 - 1.5mm in size, of a
moderate relief, low-birefringent mineral thought to be andalusite.
In part, these are aggregates of minute granules, but locally they
develop optical homogeneity.

The phase making
character to the
porphyroblasts.
composed largely
as sub-prismatic

up one end of the slide is of generally similar
dominant lithotype, except that it lacks andalusite
It is also notably less sericitized, and is
of felsite. Opaques in this area tend to segregate
patches and rimming forms of pseudomorphous aspect.



Sample 42 cont.

The contact between the two phases is demarked by a streaky,
foliated, sericite-rich zone.

The sample is an altered andesite - possibly a tuff.

The presence of andalusite porphyroblasts is suggestive of a thermal
(contact metamorphic) overprint on the andesite, resulting from
proximity to an intrusive body.



SAMPLE 0067

Estimated mode

SERPENTINE MARBLE

serpentine
Chlorite

Carbonate
Sericite
Pyroxene

Opaques

44
1

50
3

trace
2

This rock is a streaky/pockety intergrowth of two main constituents
- a carbonate and a fibrous-textured mineral having the aspect of
serpentine.

X-ray diffraction checks show that the carbonate is entirely
calcite. The identity of the other component remains uncertain; it
gives a very subdued XRD response which, on balance, is a better
match for serpentine than chlorite.

The calcite is in the form of an even, polygonal mosaic, of grain
size 0.1 - 0.4mm.

The serpentine occurs as extensive, sharply defined, irregular
patches of pseudo-crustified/cellular to spherulitic habit.
Occasional inclusions of calcite are seen within the serpentine
masses, and there is a tendency for mutual intergrowth in the
contact zones. Serpentine also occurs as small, interstitial
pockets within the carbonate mosaic.

Opaques occur as fine, duty disseminations and cellular networks in
the serpentine, and as granular clusters in the carbonate 
especially in association with some localized, elongate zones of
rather coarse, well-formed sericite or muscovite flakes.

A single, small grain of fresh pyroxene was seen within carbonate.

The origin of this rock is obscure. It appears to be a marble. The
serpentine could possibly be a pseudomorphic replacement (total
alteration) of clumps of original skarnic forsterite, or some other
magnesian silicate.



SAMPLE 0107 SHEARED FELSIC PORPBYRY(?)

Estimated mode

Plagioclase
Quartz

Sericite
Rutile
Pyrite

56
22
17
trace

5

This is a rock of distinctive, sinuously laminar texture.

It is composed principally of fresh plagioclase with accessory
quartz. The fabric appears strongly recrystallized, and consists of
an aggregate of more or less strongly elongate, crenulate-margined
grains, 20 - 200 microns in size. Coarser, sub-prismatic (relict
primary) plagioclase grains, to 1.0mm in size, occur as scattered
individuals, generally oriented parallel to the marked foliation,
and as augen-like, or blocky kernels within the finer,
recrystallized felsite.

Quartz occurs in indeterminate accessory proportions throughout the
recrystallized plagioclase matrix, and also concentrates as
occasional irregular clumps and lenses.

Sericite mainly occurs in strikingly segregated manner, as slightly
sinuous schlieren, 0.1 - 1.0mm in thickness, and spaced 0.3 - 2.0mm
apart. These are composed of lines of well-crystallized flakes,
grading to minutely foliated wisps. Minor amounts of sericite are
also seen as small, discontinuous, intergranular wisps within the
feldspathic matrix.

Pyrite - apparently without any associated accessory sulfides 
occurs as strings of irregular/elongate to subhedral grains, 20 
200 microns in size - locally aggregating to lenses of 2mm or more
in length. These are closely associated with the micaceous
schlieren, and show intimate textural intergrowth with the sericite
flakes.

This rock is of uncertain origin. It is clearly of igneous
ancestry, and may be an intensely sheared and extensively
recrystallized dacite porphyry, or possibly a crystal tuff. The
striking freshness of the plagioclase (having the composition of
oligoclase) favours the former possibility.

The sUlfides appear to have been sheared and recrystallized along
with the matrix.



SAMPLE 0110

Estimated mode

LAMPROPHYRE(?)

Amphibole
Plagioclase

Epidote
K-feldspar

Carbonate
Sphene)
Rutile)
Opaques

82
10

3
1

trace

3

1

This is a mafic igneous rock of prominently porphyritic texture.

Phenocrysts make up about 50% of the rock. They consist
predominantly of sharply angular (equant/prismatic) masses of
felted/fibrous, pale green to brownish amphibole, 0.3 - 3.0mm in
size, sometimes with minor included epidote and opaques. These are
clearly pseudomorphs after some original mafic silicate. No actual
remnants of this survive, and distinctive crystal outlines are
seldom seem; it most probably originated as hornblende.

Less abundant, generally smaller, elongate, prismatic phenocrysts of
plagioclase are also seen. These tend to show rather diffuse
outlines, and appear partially assimilated by the groundmass.

The latter consists largely of a minutely felted mass of colourless,
acicular, secondary-type amphibole, as randomly oriented,
interlocking needles, 10 - 100 microns in size. Tiny granules of
sphene and/or rutile are evenly disseminated accessories in the
groundmass, and there is probably also an interstitial
low-birefringent component which may be felsitic plagioclase or
glass.

Scattered prominent clumps of granular/radiate epidote, rimmed by,
or intergrown with, fine-grained K-feldspar and traces of carbonate,
have the appearance of amygdules. A few of these show more angular
form, suggesting that they may, in fact, be a type of altered
(feldspar?) phenocryst.

The slide is cut by a sharply demarked microfracture or fault
showing slight lateral displacement.

This rock could be a form of altered porphyritic volcanic, but its
strongly amphibolitic composition and textural features suggest that
it is most likely a type of lamprophyre.



SAMPLE 0122 DIORITE PORPHYRY OR LAMPROPHYRE

Estimated mode

Amphibole
Plagioclase
K-feldspar

Sericite
Epidote

Sphene
Opaques

52
32

8
3
4

trace
1

This is a rock of somewhat similar composition to the previous
sample (0110). However, it has a distinctly higher content of
feldspar and lacks the extreme textural bimodality of the previous
sample.

Phenocrysts make up a high proportion of the rock. They are of two
main kinds. The coarsest (up to 6mm in size) are equant/angular,
often 6-sided crystals, now totally pseudomorphed by felted/fibrous,
secondary-type, green amphibole - often intergrown with accessory
proportions of K-feldspar and epidote, and sometimes with
fine-grained opaques. These pseudomorphs probably originated as
euhedral hornblende.

The other type of phenocryst consists of elongate, prismatic grains
of plagioclase, 0.2 - 2.0mm in size. These are generally more or
less turbid as a result of pervasive alteration to minutely
fine-grained sericite and clays. The feldspar prisms show a crudely
tangential orientation around and between the coarser amphibole
pseudomorphs.

A matrix or interstitial phase, composed of minutely felted
amphibole with indeterminate proportions of felsitic plagioclase and
minor specks of sphene or rutile, constitutes the remainder of the
rock - occupying the spaces between the close-packed phenocrysts.
The mineralogical similarity between the groundmass and the altered
mafic phenocrysts, plus the turbid, indistinct nature of the
plagioclase, gives the rock a very diffuse, ill-defined appearance
in thin section.

The slide is cut by a network of hairline veinlets of fibrous
amphibole (paler in colour and better crystallized than the
groundmass amphibole).

This rock could be classified as a diorite porphyry or a type of
lamprophyre.



SAMPLE 0124 FELSIC TUFF

Estimated mode
Plagioclase 40

Quartz 5
K-feldspar 2

Sericite 38
Chlorite 3

Carbonate 6
Sub-opaque dust 2

Pyrite 4

The cut-off block of this sample has the appearance of a coarse,
matrix-less breccia in which the constituent fragments - of a
fine-grained, porcellanous rock - are distinguished by various
degrees and types of alteration. Fine-grained volcanic and/or
pyroclastic textures are distinguishable within the coarse breccia
fragments.

In thin section the rock is found to consist predominantly of
cryptocrystalline felsite and sericite. The former constitutes a
matrix to abundant vari-sized altered feldspar crystal clasts and
lithic fragments. These are mainly in the size range 0.3 - 1.0mm,
but a few lithic clasts, up to 5mm or more, are also present.

The crystal clasts are totally converted to minutely felted
sericite, with minor wisps and patches of carbonate. A few equant
crystal clasts of quartz are also seen.

The lithic clasts are also composed predominantly of minute
fine-grained sericite and, in many cases, have the ragged,
streaked-out appearance and crypto-pumiceous texture of original
glass. A few of the coarser fragments are recognizably porphyritic,
and contain small phenocrysts of quartz and partially unaltered •
plagioclase, sometimes in a devitrified mosaic-textured glass
matrix.

The rock contains irregular pockety and wispy segregations of
quartz, chlorite and K-feldspar (in various proportions). It is
also distinguished by a substantial content of disseminated pyrite.
The latter occurs randomly, without apparent structural control or
consistent relation to fragments or matrix, as irregular to
subhedral, sometimes poikilitic grains, 0.02 - 1.0mm in size,
locally coalescing to irregular clumps. Sometimes the pyrite is
associated with the quartz/chlorite pockets, but this is not a
consistent feature.



SAMPLE 0127

Estimated mode

TREMOLITIZED MARBLE

Carbonate 72
Tremolite 27
Chlorite 1

This is an altered marble of simple composition.

The portion sectioned includes two distinct assemblages in apparent
replacement contact.

About 40% of the slide consists of a homogenous, fine-grained
carbonate aggregate, of grain size 20 - 150 microns. The remaining
60% is a skarn-like assemblage of fibrous/acicular tremolite,
intimately intergrown, in sheaf-like, skeletal, porphyroblastic
mode, with coarser, sparry-textured carbonate.

The tremolite-carbonate phase has apparent inclusions (unreplaced
remnants?) of the fine-grained marble, and the latter is penetrated
- at the irregular contact - by diffuse veniform apophyses of very
fine-grained tremolite (presumably representing the first stages of
an advancing replacement front).

XRD analysis shows the presence of major proportions of both calcite
and ankerite. Judging from the relative reactivity to dilute acid
in the cut-off block, the fine-grained aggregate is predominantly
ankerite, and the coarser, invasive phase (with tremolite) is
calcitic.

The only other constituent is chlorite, as a few radiate/fibrous
textured pockets and diffuse streaks within the altered marble clos~

to the contact.



SAMPLE 0128

Estimated mode

CARBONATE-CHLORITE ROCK

Carbonate
Tremolite
Chlorite
Biotite
Talc(?)
Sphene)
Rutile)
Pyrite

Pyrrhotite
Chalcopyrite

58
8

28
3
1

1

1
trace
trace

This is a heterogenous-textures rock of metasomatic aspect. It
shows some similarities to Samples 0127 and 0067.

Macroscopic examination of the cu-off block, or the slide, reveals a
pockety, concentrically-zoned distribution of several different
phases, possibly suggestive of cementation and replacement of an
original breccia.

The relationships of one phase to another are obscure. The
principal constituents are as follows:

a) varigranular, micritic to coarsely recrystallized carbonate,
locally strongly clouded with micron-sized opaque dust (mainly
pyrrhotite, partly altered to Fe oxides) and/or speckled with
individual euhedral pyrite grains, 0.02 - 0.3mm in size.

b) inclusion-free carbonate, with varying proportions of randomly
intergrown, acicular tremolite. This phase contains rare individual
specks of chalcopyrite.

c) felted chlorite, locally grading to pale brown biotite
(phlogopite). Fine flecks and granules of rutile and sphene are a
common accessory in this phase.

These three components occur as more or less sharply defined,
concentric bands, in the order listed, and locally show complex
intermingling.

Minor patches of possible felted talc are seen in the carbonate.

XRD analysis shows the presence of calcite and somewhat less
abundant ankerite. By analogy with Sample 0129, the type a)
carbonate is probably the ankerite, and the type b) carbonate is the
calcite.

This rock is of uncertain origin, but is probably a form of altered
marble (c.f. Sample 0067).



SAMPLE 0129

Estimated mode

Carbonate
Tremolite
Chlorite
Rutile)
Sphene)
Pyrite

Arsenopyrite
Pyrrhotite

Limonite

MARBLE

84
16
trace

trace

trace
trace
trace
trace

This is another tremolite-bearing marble, clearly of related type to
Sample 0127.

It consists predominantly of a rather homogenous, very fine-grained,
anhedral aggregate of carbonate, of grain size 10 - 50 microns. XRD
analyses show that this consists of a mixture of ankerite and
somewhat less abundant calcite.

The micritic carbonate aggregate is traversed by a diffuse network
of more or less abundant veniform and pockety zones of slightly
coarser carbonate with intergrown, fine-grained acicular tremolite.
One localized streaky segregation of felted chlorite was also seen.
The veniform carbonate is reactive to dilute acid, and appears to be
the calcite - the fine-grained matrix being ankeritic.

Rare elongate clumps of sparry, actinolite-free carbonate contain
fine-grained disseminated sUlfides (pyrite, arsenopyrite and
pyrrhotite - partially oxidized).



SAMPLE 0130

Estimated mode

INTERMEDIATE TUFF

Plagioclase
Quartz

Chlorite
Epidote

Tremolite
Sphene)

Leucoxene)
Pyrite

68
3

18
2
3

5

1

This is a fine-grained rock of uncertain origin. It has an
ill-defined, patchy, cryptofragmental texture, and is probably a
form of autobrecciated, devitrified, glassy volcanic or breccia of
welded tuff.

It is made up essentially of minutely fine-grained felsitic
plagioclase, of grain size 5 - 20 microns. This contains more or
less abundant flecks and granules of accessory chlorite and sphene/
leucoxene (and possibly some cryptocrystalline epidote). The
distribution of the accessories defines a small-scale, wispy
foliation - resembling flow-banding or the texture of a welded
tuffite.

A fragmental structure, on the scale 0.5 - 10.0mm or more, is
distinguishable by virtue of differing directions of the wispy
foliation in adjacent areas. The rock appears to be a breccia of
close-packed, non-matching, angular fragments of the same rock type
(autobreccia?).

Occasional angular clasts or pockets of cherty quartz are seen.

The rock is cut by a sparse network of hairline veinlets and streaky
gash-like segregations of fibrous tremolite, and of felted chlorite.

Sporadic irregular clusters of fine-grained sulfides (apparently
mainly pyrite) are also seen. These show no consistent relationship
to the fragmental structure or the microfractures.



SAMPLE 15359

Estimated mode

BLACK ARGILLITE

Quartz
Plagioclase

Sericite
Sericitized felsite

Carbonaceous material
Pyrite

9
6
8

44
33
trace

This rock is a typical example of a fine-grained carbonaceous
siltstone or argillite.

Its appearance in thin section is dominated by the abundant,
pervasive opaque pigmentation. Under high magnification this can be
seen to constitute a wispy, micro-foliated matrix, separating and
wrapping around individual tiny clasts of more or less intensely
sericitized felsite and of less abundant crystalline plagioclase,
quartz and discrete sericite flakes.

The constituent clasts are in the size range 20 - 150 microns, and
are equant/angular to somewhat elongate in form.

A few laminae or lenses of slightly coarser, carbon-poor sediment
occur. These consist largely of quartz grains in a felted sericite
matrix. There are also a few threadlike, concordant wisps of
pyrite.

The rock is cut by a few oblique microshears which are the locus of
redistribution and concentration of carbonaceous material.

Overall, this is a rather homogenous, undisturbed sediment, showing.
well-preserved, primary, clastic textures.



SAMPLE 15405

Estimated mode

SERICITIZED LITHIC TUFF

Fragments
Sericite

Plagioclase
Apatite

Matrix
Chlorite)

Cryptocrystalline material)
Sub-opaque dust

54
1

trace

40

5

Low-power examination of the etched cut-off block clearly indicates
the fragmental character of this rock. Sub-rounded to irregular
shaped, lithic clasts, up to lapilli of amm or more in size, make up
>50% of the rock. The majority of these are of ragged,
streaked-out, or ripped-off form - as in glass fragments still soft
at the time of accumulation - and show a weak tendency for a
preferred elongation.

In thin section these clasts are found to consist essentially of
structureless, minutely felted sericite - almost certainly
representing altered glass. Some exhibit pumiceous or shard-like
fabrics. The fragments sometimes contain small feldspar phenocrysts
which are also totally sericitized, and patches of low birefringent
material which may be chloritic, whilst a few contain rare subhedral
phenocrysts of fresh plagioclase, to Imm in size. Tiny euhedral
crystals of apatite are also seen.

The fragments are set in a featureless, cryptocrystalline,
sUb-opaque matrix. This is of similar appearance to the fragments, •
but of lower birefringence, and more or less densely dusted with
micron-sized sub-opaque material. It possibly contains an
indeterminate proportion of chlorite.

The sub-opaques (rutile) locally concentrate as rare, dense clusters
of fragmental aspect.



SAMPLE 15408 ALTERED ANDESITE PORPHYRY

Estimated mode

Plagioclase
Sericite

Secondary biotite
Secondary amphibole(?)

Rutile)
Opaques)

64
2

28
2

4

This is a rock of notably different type to any previous samples of
the suite. It is a coarsely porphyritic vOlcanic or minor intrusive
of probable andesitic composition, in which plagioclase phenocrysts
are notably fresh, but mafics are totally altered - with development
of a distinctive, red-brown, secondary-type biotite.

Phenocrysts make up 50 - 60% of the rock. They are of two kinds.
The commonest consist of subhedral prismatic plagioclase crystals,
1 - 6mm or more in size. These are often well-twinned (indicating a
composition of andesine) sometimes show fracturing and local
granulation. They are generally fresh, but occasionally show
veining and partial replacement by minutely felted sericite and/or
secondary biotite.

The other phenocryst type is now totally converted to compact or
diffuse masses of minutely felted, red-brown biotite. In a few
cases, these show cores of similarly-textured, pale green,
secondary-type amphibole.

These biotitized masses presumably represent original mafic
phenocrysts, though their form is generally indistinct and sometimes
streaked-out. This is possibly the result of a tendency for the
original mafic phenocrysts to cluster, combined with more or less
extensive dispersion and redistribution of the secondary biotite.
This fills microfractures, and forms diffuse, pervasive
replacements and microbreccia fillings in plagioclase phenocrysts
and the groundmass.

The groundmass is a minutely fine-grained meshwork to sub-trachytic
aggregate of felsitic and microlitic plagioclase, with interstitial
altered mafics (now represented by red-brown biotite) and abundant,
disseminated granules of rutile and opaques. Groundmass grain size
is in the range 10 - 100 microns.



SAMPLE 15410

Estimated mode

LITHIC TUFF

Sericite
Felsite

Secondary biotite
Quartz

K-feldspar
Sub-opaque dust

42
35
20
trace
trace

3

This sample is unambiguuously identifiable as a felsic to
intermediate lithic tuff. The etched cut-off block clearly reveals
the presence of abundant, equant to somewhat elongate, ragged-shaped
clasts, ranging up to lapilli of 8mm or more. The majority of the
clasts are in the size range 0.2 - 2.0mm.

In thin section the clasts are found to be composed of more or less
strongly sericitized, cryptocrystalline felsite. Some of the larger
clasts are recognizably microporphyritic, with partially sericitized
plagioclase phenocrysts to 0.5mm or more in size; others show
streaky and pellety textures, and clearly originated as glass; and a
few appear to be refragmented tuffs.

Clasts make up some 80% of the rock, and range down to 0.05mm or
less in size, the smaller lithic detritus being packed
interstitially between the coarser fragments.

A matrix phase - presumably representing finely comminuted glass
dust - cements the whole aggregate. It is characterized by a high
content of micron-sized opaques and sub-opaques, and of diffuse
orange-brown biotite.

The same, minutely-felted, orange-brown biotite (similar to that
seen in Sample 15408) is also seen as patches (altered mafics?) in
some of the porphyritic clasts. Some smaller clasts are composed
entirely of this material (biotitized glass?).

Rare, tiny clasts of quartz and chert, and a few individual crystal
clasts of plagioclase, are also present.

The rock shows a weak foliation which clearly represents original
bedding. It is remarkable for its clearly defined, primary
fragmental features and lack of any apparent recrystallization.



SAMPLE 15411

Estimated mode

ALTERED LAPILLI TUFF

Sericite
Felsite
Chert?)

Albitite?)
Chlorite

Tourmaline
Rutile)

Leucoxene)
Limonite

80
5

5

5
2

3

trace

This is clearly another pyroclastic rock - though with less well
defined fragment outlines than in the previous sample. The
constituent clasts appear to be predominantly much larger than in
15410 - commonly being in the range 3 - 15mm or more. The majority
of them display a streaky, flecked macroscopic texture.

In thin section the clasts are found to consist essentially of
minutely felted sericite, with wisps and patches of similar-textured
but lower birefringent material which may be of more felsitic and/or
chloritic composition. The distribution of the more and less
sericitic material within the clasts is a patchy/streaky contorted
one, suggestive of original pumiceous, glassy character.

Wisps and irregular pockety concentrations of micron-sized opaque/
sub-opaque material occur throughout - probably mainly in an
interclast relationship.

One large sub-rounded clast is composed of a microgranular mosaic of
chert (or possibly albite), and similar material is also seen as
small, diffuse shreds elsewhere in the slide.

Interclast contacts tend to be defined by local microshears, with
oriented sericite and concentrations of chlorite and opaque dust.

A distinctive feature, not seen in previous samples, is the presence
of pervasive tourmalinization. This is manifested as tiny,
disseminated, acicular crystals, up to O.lmm in length, often as
radiate sheafs. The tourmaline needles are seen randomly within the
body of the sericitized clasts, and tend, in particular, to
concentrate in the shear-like interclast wisps.



SAMPLE 15413 SLUMP BRECCIA(?) OF CARBONACEOUS WACKE

Estimated mode

Sericite
Plagioclase)

Felsite)
Quartz

Chlorite(?)
Carbonaceous matter

28

10

8
38
16

Macroscopic features indicate that this rock is another fragmental
product. However, its overall black colour suggests carbonaceous
character, which appears more consistent with a sedimentary rather
than a pyroclastic origin. The cut-off block includes several
coarse, angular fragments of a platy lithotype which has the aspect
of a black shale, and suggests possible affinities with Sample
15359.

In thin section the rock is seen to be an aggregate of fragments of
widely different sizes, ranging from 0.05 - 10.0mm or so.

Overall it has the appearance of a polylithic wacke composed of
close-packed, angular to ovoid clasts of cryptocrystalline/felted
sericite and chlorite, and/or felsitic material, plus notable
amounts of mineral clasts of quartz and chert. These are set in a
minimal matrix of chloritic material with varying proportions of
pervasive opaque (carbonaceous?) dust.

Some of the larger clasts are of ragged shape and streaky/pellety
texture, and clearly originated as glass.

The coarsely fragmental structure is defined by areas of the wacke
lithotype showing different average grain size and proportions of
opaque matter. Some of these are highly enriched in the latter
component - the angular, shaly fragments referred to in the
macroscopic description being essentially totally opaque, with
pellety patches of felted chlorite.

The rock appears to be a melange - possibly of slump origin - of
carbonaceous shale, volcanic wacke or tuff, and chert.



SAMPLE 15421

Estimated mode

ALTERED ANDESITE

Plagioclase
Chlorite

Secondary biotite
Quartz

Rutile)
Leucoxene)

Carbonate
Opaques

43
10
40

3

2

trace
2

This sample does not show clearly defined features on the
macroscopic scale. A possible cryptofragmental texture, defined by
a network of irregular unetched wisps in the predominantly strongly
etched matrix, is distinguishable in the cut-off block.

In thin section the rock is found to be distinguished by its high
content of the red-brown, minutely felted, secondary-type biotite
seen in some other samples of the suite (notably 15408).

More or less compact, aggregated, clumpy to diffuse areas of the
fine-grained biotite alternate patchily, on a scale of 0.1 - 0.5mm,
with a fine-grained volcanic material consisting of felsitic
plagioclase, chlorite and micron-sized rutile/leucoxene and
occasional recognizable plagioclase phenocrysts to 0.5mm in size.

The nature of this intergrowth is unclear. It may represent a
fragmented andesitic volcanic, cemented and diffusely pervaded by
the biotite. Alternatively, it could be a more or less homogenous
volcanic in which the biotite patches and streaks represent totally
altered pseudomorphs of semi-coalescent clumps of small mafic
phenocrysts. Some diffuse dispersion of the secondary biotite may
also have taken place.

Other constituents are quartz, as semi-continuous hairline veinlets,
scattered tiny grains and small pockety segregations - presumably
indicative of incipient silicification.

Opaques (apparently mainly pyrite or pyrrhotite) are sometimes
associated with the diffuse threads of quartz, but most commonly
show a distinctive mode of occurrence as dense clusters of tiny
grains concentrated in discrete, rounded to sub-prismatic patches of
minutely microgranular quartz. Traces of carbonate are sometimes
intergrown, and one sulfide cluster is located within a patch
composed totally of fine-grained carbonate. These features may
represent centres of alteration, or could possibly be amygdules.



SAMPLE 15730/S

Estimated mode

Plagioclase)
Felsite)

K-feldspar
Quartz

Biotite
Rutile

Carbonaceous matter
Pyrrhotite

GREYWACKE

62

1
16
18

2
1

trace

This is an even-grained rock having the macroscopic appearance of a
bedded clastic sediment.

This impression is confirmed in thin section, where the rock is seen
to be a typical greywacke composed largely of volcanic lithic
clasts.

The slide includes two bedded units in contact. In the coarser one
the clasts range up to 0.5mm in size, whereas in the finer they are
seldom more than O.lmm. The two units are separated by a thin
sinuous intercalation of carbonaceous siltstone.

In the (predominant) coarser wacke unit, the clasts are mainly
composed of cryptocrystalline felsitic material. In some cases this
may contain indeterminate proportions of intergrown chlorite. The
felsitic clasts show varying degrees of pervasive alteration to
minutely fine-grained, felted, orange-brown biotite. This also
tends to concentrate as an interclast network, and, in redistributed
form, as discordant streaks and microshears, often containing
fine-grained pyrrhotite.

A proportion of the clasts are composed almost entirely of felted
biotite, sometimes with disseminated granules of rutile; these
presumably represent a somewhat more mafic form of altered aphanitic
volcanic.

Quartz is a relatively prominent constituent, as individual angular
to sub-rounded clasts, 0.0 - 0.5mm in size, and occasional
microgranular lenses. The quartz clasts (and rare crystalline
plagioclase clasts) are randomly and rather evenly scattered through
the aggregate of close-packed, somewhat ill-defined, partially
elongate lithic clasts.

The finer-grained siltstone unit is of similar mineralogy, but the
shapes of individual lithic clasts are seldom distinguishable, and
the rock consists of small quartz clasts scattered through a
streaky, turbid, diffusely biotitized matrix of felsite. The latter
appears to be of distinctly potassic composition (see stained
cut-off block), compared with the dominant material of the coarser
unit.



SAMPLE 15731

Estimated mode

ALTERED RHYODACITE

Plagioclase}
Felsite}

Quartz
K-feldspar

Sericite
Biotite

Tourmaline
Rutile

Apatite
Opaques

45

14
5

30
6

trace
trace
trace
trace

The matrix texture of this rock, as revealed in thin section,
somewhat resembles that of a fine-grained wacke - being an even,
diffusely microgranular aggregate of quartz, plagioclase and
sericitized felsite, on the scale 50 - 100 microns. However, this
texture is also characteristic of the devitrified groundmass of many
felsic volcanics. The presence of prominent, euhedral,
phenocryst-like forms in the stained cut-off block favours the
latter possibility.

The phenocrysts, 0.3 - 2.0mm in size, are composed of potassic
feldspar - now strongly altered to patches and networks of minutely
felted sericite.

The rock also contains smaller, sub-prismatic phenocrysts of felted,
brown, secondary-type biotite - often with included fine-grained
rutile or opaques. These are presumably pseudomorphs of some
primary mafic silicate.

Secondary biotite also occurs, to a minor degree, in dispersed form·
throughout the matrix.

Tourmaline is a notable trace accessory, as sporadic small clumps
and radiate sheafs. These are sometimes associated with biotite/
rutile patches (mafic pseudomorphs) or with sericitized glass
remnants.

The rock includes some ragged, wispy patches of sericite, which
appear to be xenoliths of altered pumiceous glass.
Alternatively,they may represent undevitrified (possibly
autobrecciated) remnants of the originally glassy matrix.

A weak tendency to preferred orientation is exhibited by the
biotitized phenocrysts, sericitized glassy xenoliths and a few
diffuse laminar quartzose zones. These are probably flow-related
features in what is most likely an altered rhyolitic volcanic.

There is no direct evidence favouring a tuffaceous character for the
rock.



SAMPLE 15733

Estimated mode

ALTERED RHYODACITE

K-feldspar
Sericite

Plagioclase)
Felsite)
Biotite

Quartz
Tourmaline

Apatite
Opaques

6
22

46

8
18
trace
trace
trace

This is a macroscopically similar rock to the previous sample
(compare the stained cut-off blocks).

The similarity is confirmed in thin section, where the rock is seen
to consist predominantly of an equigranular matrix of diffusely
sericitized felsite, evenly sprinkled with flecks and small elongate
clumps of quartz, 20 - 150 microns in size.

A feature of the matrix, not seen in Sample 15731, is an abundance
of tiny, fluidally-oriented, microlitic forms, apparently composed
mainly of biotite.

The macroscopically prominent K-feldspar phenocrysts are 0.3 - 3.0mm
in size, and show strong diffuse alteration to minutely felted
sericite. A minor proportion of altered mafic phenocrysts is also
present, now pseudomorphed by felted secondary biotite.

A few of the biotite clumps have intimately intergrown opaques and
clusters of acicular green tourmaline.

Tiny elongate euhedra of apatite are a notable trace accessory.

A weak, flow-related, preferred orientation is apparent in the
distribution of phenocrysts, and as streaky mineralogic segregations
and a sUb-trachytic microlitic fabric in the groundmass.

This rock appears to be a pervasively sericitized, porphyritic,
felsic volcanic, having a devitrified glassy groundmass. It is of
rhyodacite composition.



PHOTOMICROGRAPHS

All photos are by cross-polarized transmitted light, at a scale of
lcm = O.17mm, except where otherwise stated.

a) INTRUSIVES

SAMPLE 0110: Neg. 157-8: La.prophyre. Typical field, showing mafic
phenocrysts pseudomorphed by secondary amphibole with opaque
inclusions (grey-green and yellow-brown flaky masses; bottom left,
bottom centre right); elongate prismatic feldspar phenocrysts (grey;
lower centre, right); and clump of granular epidote (bright colours;
centre) partially rimmed by K-feldspar (grey). Groundmass is
composed largely of felted amphibole, low-birefringent
cryptocrystalline material and sub-opaque granules.

SAMPLE 0122: Neg. 157-9: La.prophyre. Majority of field consists of
part of a large altered mafic phenocryst, pseudomorphed by fibrous
secondary amphibole (yellow brown) with intergrown K-feldspar (grey)
and opaque granules (black). Lower part of field includes turbid
(saussuritized) prismatic plagioclase phenocrysts in a matrix of
felted secondary amphibole.

SAMPLE 15408: Neg. 157-16: Andesite porphyry. Shows fresh
plagioclase phenocrysts (grey, twinned) in a groundmass rich in
secondary biotite (red-brown) and rutile/opaques, showing a
sUb-trachytic fabric of plagioclase microlites. Clumpy
concentrations of red-brown felted biotite (at upper left and top
right) are probably altered mafic phenocrysts.

SAMPLE 0107: Neg. 157-7: Sheared felsic porphyry. Shows strongly
foliated (sheared) fabric consisting of schlieren of sericite
(yellow-blue-green) in platy alternation with recrystallized/
granulated quartz and fresh plagioclase (white-grey). Field
includes two relict plagioclase phenocrysts (upper left; centre
bottom). Note concordant lens of pyrite grains (opaque, black).

b) VOLCANICS

SAMPLE 15421: Neg. 157-21: Biotitized andesite. Typical field
showing patchy alternations of fine-grained andesite (grey, flecked
areas e.g. top centre, bottom right) and concentrations of minutely
felted biotite (orange brown). Note some diffuse pervasion of the
andesite matrix areas by the fine-grained secondary biotite. Field
also includes two amygdule-like patches of microgranular quartz
(white-grey) with cores of aggregated pyrite granules (opaque,
black).
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SAMPLE 15731: Neg. 157-23: Rhyodacite. Typical field, showing
matrix of sericitized felsite (speckled) with diffuse flecks and
clumps of quartz (white-grey). Field includes a clump of brown
biotite (upper right) probably representing an altered phenocryst.
Minutely fine-grained brown biotite is also seen in dispersed form
throughout the matrix.

SAMPLE 15733: Neg. 157-24: Rhyodacite. Similar quartz-flecked
felsite matrix (devitrified glass) to 15731. Field includes parts 0
two diffusely sericitized K-feldspar phenocrysts (top right, bottom
right). These are much less clearly defined in thin section than on
the macroscopic scale. Brown area at upper left is a mafic
phenocryst pseudomorphed by felted secondary biotite and opaque
granules. Note smaller clumps and diffuse dustings of biotite
throughout the matrix.

c) PYROCLASTICS

SAMPLE 42: Neg. 157-4: Altered tuff. Note relict fragmental or
porphyritic textures (lighter patches and wisps) in matrix of
minutely felted sericite dusted with micron-sized opaques. Field
includes several of the prominent phenocryst-like forms which are
thought to be porphyroblasts of andalusite. These are predominantly
made up of aggregates of minute spongy granules which appear
sub-opaque in thin section. Some better crystallized, more
transparent patches are also present. Note how the andalusite
prisms are clearly developing in situ in the matrix - the patchy
fabric of which can still be distinguished within them

SAMPLE 15411: Neg. 157-18: Altered lapilli tuff. Shows large,
altered glassy clasts with streaky/flecked pumiceous fabric defined
by more sericitic (lighter coloured) and more chloritic (darker)
material, and wisps of sub-opaque dust. Opaque material (probably
mainly rutile) tends to concentrate interstitially to the clasts
(e.g. centre, top).

SAMPLE 15411: Neg. 157-19: Plane polarized light: Scale 1cm = 85
microns. Higher magnification to show acicular tourmaline crystals
(pale grey-green; some examples circled). Note concentration of
tourmaline and opaques in crenulate microsheared zones demarking
clast boundaries.

SAMPLE 15410: Neg. 157-17: Lithic tuff. Typical field showing
sharply defined lithic clasts in a matrix loaded with fine-grained
sub-opaques and secondary biotite (brownish). Clast at bottom right
is recognizably porphyritic. Clast at top left is of sericitized
felsite.
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SAMPLE 15405: Neg. 157-15: Sericitized lithic tuff. Shows
ill-defined fragmental textures in minutely fine-grained sericitic
and/or chloritic felsite. Field includes some small, intensely
sericitized clasts or phenocrysts (whitish) and a few tiny fresh
feldspar grains (grey). Note general streaky appearance suggestive
of original glassy character.

SAMPLE 0130: Neg. 157-13: Intermediate tuff. Shows coarse, angular
fragmental, autobrecciated structure in cryptocrystalline felsite
with abundant chlorite and sub-opaques (dark). Note weak, foliated
fabric within the coarse fragments; this may be a relict welded tuff
texture. Field includes a few flecks or pockets of quartz (white).

SAMPLE 0124: Neg. 157-10: Felsic tuff. Typical field, showing small
sericitized clasts (lighter brownish grey) in matrix of felsite
(speckled darker grey). Field includes individual grains and clumps
of quartz (white; grey) and disseminated pyrite (opaque, black) - in
part associated with a clump of quartz (top).

d) SEDIMENTS

SAMPLE 15359: Neg. 157-14: Black argillite. Typical field showing
small grains of quartz and plagioclase (white, grey) and flakes of
sericite (pink, blue), together with felsitic clasts (speckled,
barely distinguishable from the dark background), set in a pervasive
matrix of opaque, probably carbonaceous material (black). Note weak
but distinct foliation.

SAMPLE 15413: Neg. 157-20: Breccia of carbonaceous wacke. Plane
polarized light. Shows clasts of quartz or chert (white) and
felsitic/chloritic material (darker, speckled) in a chloritic matrix
more or less densely impregnated with opaque (carbonaceous?) matter.
Note concentration of opaque material (left) separating coarse
blocks of the carbonaceous wacke.

SAMPLE 15730/S: Neg. 157-22: Greyvacke. Typical wacke of angular
quartz grains (white, grey) and rather even-sized, close-packed
felsitic lithic clasts (speckled). Note that many of the lithic
clasts are more or less strongly enriched in minutely fine-grained
felted brown biotite.

SAMPLE 0128: Neg. 157-12: Altered marble. Field shows banded/
crustified zones of minutely fine-grained brown carbonate with
disseminated pyrite (bottom left); recrystallized, somewhat
flattened mosaic of carbonate with aciCUlar/skeletal tremolite
(colours; centre); and fine-grained, felted chlorite (blue-black,
with minor brownish biotite; upper right).

SAMPLE 0127: Neg. 157-11: Tremolitized marble. Shows remnant of
original fine-grained ankeritic carbonate at bottom right, in
contact with invasive phase of skeletal/bladed tremolite (bright
colours) intergrown with coarser calcitic carbonate (tan colours).
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SAMPLE 0067: Neg. 157-6: Altered marble. Shows part of pocket of
fibrous, aggregate-textured serpentine (blue grey-black; right) in
contact with coarse-grained mosaic aggregate of carbonate (brownish
to pale pastel colours) with elongate flakes of muscovite (green,
orange, blue-violet). Note minor pockets of serpentine in the
carbonate near the contact, and occasional tiny flecks of carbonate
in the main serpentine area.



,._ .....:..~:-::.:·"~:~IL.;_~~;.:;~·, .., .

--

~rmrto
117 Industrial Rd.
Whitehorse, Yukon Y1A 2T8

Tel: (403) 668·3578
Telex: 036 8359

1988 09 15

Mr. Bob Morris
Morris Geological Co. Ltd.
Mineral and Coal Exploration & Mining
P.o. Box 1364
Fernie, B.C.
VOB 1MO

Dear Bob:

I enclose a copy of your first set of analytical results.
Page 4 looks fairly interesting, I assume these are your rock
samples. Why don't you give me a call if there is anything
that'you feel is of unusual interest that you would like to
discuss. Sorry I missed you on your way through Whitehorse.
Thanks for the info you left. The second batch of samples
have been shipped to Acme and the rocks shipped to Vancouver
Petrographics.

Yours very truly,

IN(,Z.
i

l~__
~

CURR~~ESOURCES

j'"'l /y)~
~egg JilJol
Vice President, Exploration

Encl.
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Frame
Mining Corp.
117 Industrial Road
Whitehorse, Yukon Y1A 2T8

Tel: (403) 668-3578 Telex: 036-8359 Fax: (403) 668-6518

March 12, 1990

Resource Data & Analysis section
Geological Survey Branch
Room 121, 525 Superior Street
Victoria, British Columbia
V8V 1X4

Attention: Mr. T.E. Kalmins

Dear Mr. Kalmins:

RE: CATFISH GROUP ASSESSMENT WORK

Enclosed are two copies of a report on an I.P. Survey
done on the Catfish Group in 1989. This survey was done
in conjunction with other work previously submitted and
is in excess of the allowed 10 years. A summary of the
survey costs is also enclosed. I would like to have the
value of the work credited to the PAC account of Frame
Mining Corp., if this is possible.

If you require additional information, please do not
hesitate to contact me.

Yours very truly,

CURRAGH RESOURCES INC.

Janet C. Nyberg
Exploration Coordinator

JCN*geb

Enclosures: I.P. Survey (2 copies)
Survey Cost Summary
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February 15, 1990

Mr. Craig J.R. Hart
707 Cook street
whitehorse, Yukon
Y1A 2R7

Dear Sirs:

RE: CATFISH MINERAL CLAIMS

117 Industrial Rd.
Whitehorse, Yukon Y1A 218

Tel: (403) 668-3578
Telex: 036 8359

Mr. H. Copland
site 20, Box 109, R.R. #1
Whitehorse, Yukon
Y1A 4Z6

We enclose one copy each of the geology and I.P. reports
on work done on the Catfish Mineral Claims during 1989.

The work consisted of a much more detailed prospecting
of the area to evaluate the possibility of large tonnage
deposits and more carefully and critically apply soil
geochemistry. More detailed geological mapping and a
test induced polarization survey were carried out.
Quartz veins were trenched on the Middle Ridge to
evaluate grade in fresh exposure.

The results continue to indicate gold is present in
quartz arsenopyrite veins to tenors of 1 oz/ton however,
tonnage potential is highly limited. Intense soil
geochemical anomalies from 1988 reconnaissance work were
not duplicated although it is clear that widespread soil
anomalies are present on Middle Ridge. There was
considerable interest in establishing sources of gold
other than quartz veins, however it appears conclusive
that the apilite, though spatially associated with
anomalous gold geochemistry, contains no gold itself.

Expenditures to date are tabulated below:

1988

1989

Total Expenditures:

Total Expenditures:

Geological & Geochemical
Linecutting

I.P.
Road Rehabilitation
Trenching
Assessment Fees

$ 45,206

$181,360

$102,307
$ 7,737
$ 39,042
$ 3,225
$ 23,779
$ 5,270

GRAND TOTAL ('88 & '89) $226,567

. . . . . /2



February 15, 1990
Page Two

All applicable work has been filed to the limits possible
and the status of the claims is tabulated below:

Name units Expiry Date
Catfish 4 01-05-2000
Catfish 2 2 10-30-1998
Catfish 3 3 10-30-1998
catfish 4 2 10-30-1998
Catfish 5 15 03-04-2000
Catfish 6 8 03-04-2000
Catfish 7 20 03-04-2000
Catfish 10* 4 09-03-2000
Catfish 11* 6 09-06-2000
Iguana 12 01-05-2000

* not referenced in agreement; new staking

As you are aware metal prices are in decline,
consequently our exploration budget will become more
focused to high priority projects. since the results of
work on the Catfish Claims are not very encouraging, it
appears that we will not be conducting an exploration
program on this property during 1990. In light of this,
and of our expenditures in excess of the work
requirements to date, I propose that the work requirement
for 1990 be deferred to 1991.

Please note that all required reclamation on this
property has been completed. I trust you will find these
reports in order.

Yours very truly,

CflE~OURilNC.

Gregg ;;Xtlsl -
Vice-President, Exploration

GAJ*geb

Enclosures: J.H. Davis Geology Report dated December
3, 1989 + folder of maps
Peter E. Walcott & Assoc. Ltd. I.P. Report
dated January, 1990
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MEMORANDUM

TO: Kurt Forgaard

FROM: Gregg Jilson

DATE: February 9, 1988

RE: CATFISH CLAIMS, BC

This property has been brought to us by a local
geologist/prospector pair. Very little work has been done other
than preliminary geology and prospecting. An old adit 15 m. long
was driven on the main vein. The results reveal an interesting
environment which is definitely anomalous in gold content and has a
signature characteristic of gold deposits.

The best gold grab sample assay is 0.68 oz/ton; the best assay over
a length of material is 0.069 oz/ton over 1.5 m. from the same vein
as the grab.

Mi.neralization is in NE trending veins in a northwest trending
sheer zone. Several veins are present but the best assays are from
the "Main vein" which averages 1 m. wide and has been traced for
200 m. Other veins are obscured by snow.

The property is associated with a northwest sheer on the northeast
edge of the Coast Plutonic complex. This environment is similar to
a number of significant gold properties from Bralorne in BC to the
Wheuton District in Yukon.

BC Department of Mines released a map at the Cordilleran roundup
last week giving details of the geology of the area and silt
geochemistry. There were several anomalies on streams around the
property, one of the best anomalies on the map is from a stream
near the property.

I think this is a good environment and a property worthy of more
work. I recommend an option be taken and the property be enlarged.
The vendors are asking $15,000; I suggest countering with $10,000
(they appear to be firm however). The property needs an additional
45 units. The vendors can look after the staking at a cost to us
of around $800 and vehicle from Whitehorse and about 3 hours
helicopter ($1,600).

In light of the recent geochemical
geologic environment in the new maps
spring this property will be gone.

results released and the
I would say if we wait till
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1988 02 09

MEMORANDUM

TO: Whitehorse Staff

FROM: Harold Upton

On Friday 88-02-19 1. Cliff Frame
2. Marv Pelley
3. Bill Redrupt
4. Ralph Sultan
5. Jack Mitchell

and wives will arrive in Whitehorse on the
Their itinerary will have them in Whitehorse
Faro sunday evening - dinner Monday evening and
or both Monday and Tuesday.

5:30 p.m. flight.
until Sunday noon,
mine visits either

The group will be using the Whitehorse office for meetings, etc.
Please ensure that your office and desks are left in an orderly
state.

Thank you for your cooperation.

!~

. ,... ........
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